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1.1 EHE—1TCH T 1

1

Hello, C#

g8 1) 4 LB E T AT LR A, B EE — AR B o B S TT fh iR —
Eﬁ#ﬁm.um,ﬁﬂﬁ%wsmmm{ﬁmﬁ.ﬂﬂﬂ¢MH,WWJmmiﬂ
Schoenberg ( EENT, MEHF|TEHE, 1874-1951) . ifi B Backstrect Boys (/55 B
) # Brimey Spears (TH=1E) . i () 5 fir 2 T g T 1 b P S S R o R NI B
(s S0k, TEFEE Rt R CEERT EERE Y E, SN CH oI,
i [ 4 B A ] (1) 45 . Web Forms ( SIE T4 ) A Type Inheritance (BT Wl
LR AT IFAY 26, A 2 i i ) I O A S TR A AR A “iE P LR AL ET
ISRl (scope) FM|. FWATIF (arithmelic types) . 7@ 3E[El (namespaces )
M hTRERRRME, ROWEE, NgcEs il B s md, A 5L A
WEE S TR, W, MR, ARERIMT O ELMETRMN A,

C# iR B inregral HHIE & ( Aloating-point ) SE TR, L) YA 4% { Boolean )
RIFl. Unicode TAIALS). MRS, B EEIRY “HABRT L SZHx
MR — PR PEHF (operators) , MM (+) . Wik (-3 . WML (==) . F
sgEt (-0 . Ch MWELT —EiET (statements) , INFAL R bR i B
ewisch @A, FLI#AIEHN for. while. foreach 4. TEELK, GOfFEAE
25 (namespace) HIF#4LM (exception handling) WL, FHESRE.

11 {REIE— C# EFF

WG, T — | HAMEFET . HBIRENE - TEFEWEEENS
(console) FFTENH “Hello, World!” . i%#—-~ C# T R
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. ;=1 E Hello, CH

e Fivat L5 program
using Eystem;
clasgs Hello
I
public static wvoid Main()

Congscie.WAriteline | "Hello, Worldl™ i;
|

B LRI S I, iR,

Hello, Waorldl

AR B () MR s IR — TR, (2)—fr il
B using directive (%) ; (3) —1{ class F L, (4) — 4% mawn A class
W H 8 (member function, 2 FR % class method) .

C# A2 class WA B wain() FFMMET, SEeBMFHTFAND (enuy
pont) . Main) GHIEE YN static, FlZ PRGN public statie.

RBEF pub? Lo AT vain o ST IS (access level) . JLEEFHI %
public By class AU, W o R FRFTREWITR . —BEE, chas MAERER
B ¥ (member function) £ &M (data member) . W BUIT ILAF B class (92
TR, WEEE public; FERE - SEFE class 205 (stae) 4
EMFEE, FWEAY orivaze, INEE &S class HE &6 14 () 45 5] .

MUK, class BUGELAREL Y B E class PTMIRVIT . fAIAn Writeline ()4
Console class 8Y public i W EY, EHMFHE (aring) WE TEHS consale)
AERRIE—FBITH. console class TR & T DBEFRLLAY write ) Bl, HE
HATER A REE AT . W IR G A W R MR
e B2, WM arice: MAMAHNITERHNE, BEH vriterine(). BHEHE
20 R FF

R —1 o BIFR, RAI89 L8750 classes (25) . Blyeft
L classes M7 EE WA R F M (application domain} B 80 B8k ( entities) .
BAOET, MBI - E SRS, IR AT BRI seek ()
Borrower ({BMA) . puenate (BFIHIFOM) $% classes.
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1.1 M - C BIF 3

Classes M H? HEEXEVRERBITZHFNET R . AEREIE ER
HalF 08 classes, AV ERMEREILRMAZ T EH . FLIAAMN classes
s izl #in NET System framework 32 {EFT paterime class §LiE
T AERALEDN puedate. WA CH ERFEE (MARESZEPFIRLTH
—@) ., ERIEN AR - BRENARE NET Framework 29 E X0 ET1
classes, 0] GEFE 4o 2 BB L2 classes, RS H LA SHE, X classes
o 5l S £ TE M AR 2L {regular expressions ) o £5F (threads ) . sockels. XML, Web
MW, b LR EUE Y Windows [ 8 P00 — =000 k.

el B P FE IS b T classes, ikA P ol RUESIHFRHEE], mH it T
W& B e, B — L b A 00 o) . 24 SRR AT T 12 i R A A A g
classes. (X045 BT A7 215 ASP (Active Er:..rvsr Papes) i) classes ZF M AL System. wET
MERTH rsp.ner FRFER. XA classes MLHEEAH L IH0, #5EF WS
BETHHRFHHATRESMTE.

BRERTFZHARIMEEADNE? BNF &S TH ALHF B R KT classes.
C# A -TELUTHEBFMELONS, NETIE namespace (A BELE) . NET
Framework & — /L EFRF ARMNGETE, BN svsten. BIWHIAM consale
class #i /2 7 X TE systen fir&=EMA.

LA L SE A 3 8 0L 0 2 4 classes, #WEF ¢ H IR Moy = (0], @489
2 (LT) BWENLT system MALEHAM (FE: NET ZPiT 42
Microsoft Csharp I HIEER syscen A E22@, B0 “JLE" ), 80 2
B EAEELT systen rEZEA. HIERTIFR ol rEZEH systen ir 4
THE#HEL (nested) 7. wm1 ETHANKEE L r-~rawdsH, B
T serializatien 2%k, IF# xpath. Xsl Fl schema HFF. XU “FHEiE ¥
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4 W1 &F Hello, CH

THE sl fr &2 A AT MSC I Ay SaSE, B8RS XML S8 BT
Sl 4 BB B AR S . BURE AU HEIE TR LIS AL B FAI A A9 THRE, B0 World
Wide Web Consortium { W3C) Bl @] xpath (XML Path Language) $Ea] LITE NET
B XML fr B2 M 4RE. Kb EE LT systen W BAZ AT 10 (FX
YR E S 40E classes) . Collections. Threading. Web e

EOREwh, BLEHS (O ETAFXAMNETSHEASER (B
FF Windows FRINME) , #in.
Syatemi\X¥mliXPath
{edr sy, RUMas SO s R scope CEEZM) BIEF (L) br
-'_".':-1 mgﬂ:h

Syatem.Xml.XPath

1 PR SR xpath & T xml [, M xml 3 T syaven .

i B LR 4 AR SERELIE A BERIL (resolve) H
BT R — 4 M. PSS AE.
Congole.Writeline| "Hallo, World®™ }i
5 2 L SR T A T console S class £%F, LA T A wrireLine ()i
consale class Héf#ﬂ’:]"""l\mﬂﬁﬂa ﬁﬁlﬁﬂmg{ﬁﬁ*ﬁ W:iLeLine[ili"Jﬁ:FE
console class B9 % WA (scope I E L A TIHEFPEINBELT — T Rello
class, FFLLGRIFRMET LM console i — BTN, —HHIEHEERUR
A GERR SN, e EREEE, I LaHE.

Ci\CEPrograme’hellovhello. ca (7]

The type or namespace name 'Console' deoes
not exist in the class or namespace

i FATMFEF ) using 5%

using System;
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1.1 -1 Ccr BF 5

EREVHRIFRE system #18S (A A4 E 7 IF b T 4 3044 P i 70 5k BB
fif. AU F A E S AR AL F A L, B Helle class X A RE A AW
B omaingy MIDIF.

A— P R, WA UG R ) T AR B AR

System.Console . WriteLina{ "Hells, World" |

R (U EER LR AMBERP A PEpA) M0, ERALLERNE
B (full qualified name) WAT BERTE using £7-5 T hoa/B. 70 class B4
Wi, RS LmATERRT AT class B2E@ITR. 28 AL el
ol L R R ILIE SR 1 class, MG B ERA A, BMER 1~ class
B4 05 S ERTE ORI 20 TR AP EE LW 14 R ER A, RAFRAFZIHE
, BUEFRFOATIA£F, Fos58, BdER MR a8z AL L
8. EHNEEA S class W ERRY. 1.2 ¥ S8 U500 i 8= i B 5.

HRREEL, R EW classes HERBEMEFR, WEARBEFERKE R
P {2 (60 PR PR (libraries) . 09 SUAY ARG B8, FRE O E0UF . CF W
B U T SR BT A SRR, SR Cintegers) . SR REFNAURY IR
Sl MARFAFH (strings) . EFHMAMIVE CF HAHEEN: int RS
PRl floac (CEEFERN: double fRRTMERE: steing METHRBE
Bl. W& 1082 WA 12 F% 13, PRI THE CHEFEEEA.

HAWF, RN EE LR B — Rk S X —T string object #
Pl B FHE “Hello, World!” fEWE, BRFITER T scring object:

public static vold Main{)
string greeting = "Hello, World!";
Consale.Writeline| greeting )

T B8 Visual Studio wizards { 30 Windows Forms wizard ¥ Web Forms wizard ) 4 RERY
R R it P T < =y o R 8 = e sl o I W o N AR e )
).
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6 5 1 B Hello, C#

string B4 C# ¥ (FE, MR class B, i LEF (keyword)
B Cx RHH#WFRHES LMET. public. staric Hl void M C¥ L8F.
kY greeting BATHE WARINH denrifier) | B “RIBT scring BEIT FH
A object 8 FFF. CHf IRIAM LML S, MFRTHE () BL, RKiIxhE,
B K, greeting. Greeting fll Greetingl BAFHTRIEFF.

PRI & BER R BB LT RS T (I wrl texc_reader) itJEREIH
A ERFA M EER AT (FlIl xmiTexsRezder) , H—ERFEHFREEEP
fdhl 1 EE. ETMAE class BFMFNT, JELEFLXNEFHEL (4

il ¥m1TextReader) .

ERFE LS (scope) P, BRiMMFOarE —. LWEFETFAEE] (local scope)
PR AN BEME — 4 TR AR, M R 8N R4 object BICH IE Ml 2HE ]
b, BB TR TREE ()" B @SR (function body ) MZED P -1EI5IL 2 4],
S AR A 1A LAY Main ) @Y. MEAEFEA (scope) WK, FRIATFHME
— W A ], G B ] (namespace) A T B2 B

1.2 #4525 [A] (Namespaces)

i 4 (B AR S B FR T WL Cvisibility) 89— fRBLE0. A A6 482200
BT LA (67 L0 2 (0 i o 4 0 R R S0 G , R — 3k ORI R N9 RR IR (R
TAEMERLERE S, ErEarE SN I, RIRT EFEEa a=RATE
fih 2 69 (] AL

BF7T ‘R EAETrEsE" HEKk, FogasEA-TR-X2HN TR
24 N TEER SR N, s B R A MBI RATAEME T, e e T B4
ol B 8 FE SCfF AR A RIS iR . £ P T SRS d -1 =,
i — R AT R AL M AL (build) Hide. @R EFRaE W RS
(components) & 13RI F FPp " TEHEHA SRR,

YA T, BRMETET 4% (2D) EREET, HE—T global class fi
EM point. REEAREYET, —WIE®R. TR —WIILRES, BI8H8E
i i
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12 fira=[ (Namespaces) 7

EH RN, BFET - =8 (D) BEREER, ZERIRLERY — global
class fir & point. FERGMAG, L WER. REBLRTE, BEMNFERL
Bhay s, BRI EE. SIEMYE, S5 ABRFL— ESRTRH
FI0 H & .

MR R — A LFEs A, F4MmE5—1 203D BeksI %, hinwH A
HRE A CEEEEBET A, RN RS MERFRIAZRE A,
G- i 42 ST BYAR AN podne 5 E0H P TR 31 Q4R VP SR 0. pht TR AR R A1
T, T AL T TR R RS

g &25(A (namespace) 4 “SRATAEEE" BT — B8, Frif b
#oiEl, Bk R —E R, HEE T AR SR E LM classes FNE M types?.
ki, BFRGASAmY ke  ERFT—-RREAT L. FLR
118, —rarEomad— 0 faeg 25 (declaration space ) T 4 £ & 7]

{scope) .

mir, ERAMEARMEF ML, HEAN poine class F X T &AM A
=@

namespace Disneyhnimarion 2DGraphics
{

rublic class Point { +-. '}

)
|

namespace DreamWerksAnimation 3DGraphics
i

public class Point { «.ou )

i

2 LB FIEIY (wpes) 0] LIRS0 T4 RS2 . B URRMPAERLN class
oL f . 4l SIB RS (data object ) 5 JEIF 49 class BUELE L 1 o R A SR ERRD & (local
object) . FLIRILMTEAIAEAIAY greeting A RIEE.

CHf Primer - A Practical Approach




2 F 1 & Hello, CH

ArGZEME (namespace) )52 L H XBF namespace 519, EHALRESE
B A 4% 7 A 0 — T R AN ISR PRl T 0 i 2 R AN e 4
Jod i S ) B, R R U R AR R R E N & £ AP A ST,
W SBR[ o 2 S B o T BwhsE, B0k, BATOT AR A 4 < (11 AT 4
3| [ )38 A

fir 4 A5 (0] B (M B B O REAERRAN o o 2 A FATOE S paint classes X
BARFRETELTLY, ENTNEETY THEANS M. RITE G5
class B Har 2= @mm— 1 &/.

using Hi PR T L2 B S LM 2 T, — DRI TG A A 2 s
HEFPEE IR (B Mg A

using DianeyAnimation ZDEraphics;
using DreamWorksAnimation 3DGraphics;

Mo, ERILENREH roine MSSE4IREE, Y THMSHLTRTES
Point class, FTAME 4k, SR,

DreamWorksAnimation 3DGraphics.Point origin;

A E L EEL NS, BRI AH—1 8% oriqin i object, H M H| ¥ roint,

iE T ap B8 oo gamWorkshnimation INGraphics F3.

Ik “HBLTM - 2B A B S B o BT R d 425 2 ] B
FFeaSE” , WIERMLETATEAR, L THTFHRE FNEDH. SN LHH
Sz, WRES-SHZHNEEETARH (GOEEAN) | BLE T RERS
O AR SRR . IR, BRRAERNERRE R, W RE it B
fir g "R A A 0D R AR I S AT R RiRAT .

PR — ELACEE S o B oE (MY BB, FRAAMANE. L1005, B
IEET (MR WL A B, AR mA AL - R, 5
BATER poine HFHE. AFHMBEAEREM (explicit use) # £ EE LARING
Point, WaBEER. GHESASHBRESNMFEFNE LT, SidENR
HETFZ ohject MIRBAR . —MRRER, SR FRAIEE, A
MBI R B—hkE, B0 (BFE) FTE LT 4

C# Primer = A Practical Approach



1.2 dir s (Namespaces) Y

—RE (aliss) . BEEEE, EBRATERMELD using s

namespace GameApp

i

// exposcs the two instances of Point
uging nisneyhnimation_ZDGraphics;
using DrearWorksBnimation 3DEraphics;

// OK: create unigue jdentifiers for cach inatance
using FolintlD = Disneyﬁnimatian_Ew}raphics.?uirt;
using Paint3D .= GreamWorksAnimatien 3DGraphics.Foint)

class myClazs

{
Fointzh thisPoint;
PointiD thatPolint;

ﬂﬁ{mm}mEﬁmﬂﬁﬁEﬂﬁﬂﬁ.mﬂﬂﬁ.mmm“ﬂﬁ“ﬁmﬁ
ﬁﬂﬂ%c@sﬁr%ﬁiﬂﬂﬂﬂﬂéw.MEﬁMﬁmﬁﬁﬁﬁﬁﬁﬁﬁmﬁ
A58, WA E.

ramespace GameEngine

1
class Bpp
{
/7 earror: not recegrized
private samedpp.Point2D origing
|
1

GBS FAATTR, W& LI

The type or namespace name 'point?D' doas not exist in the class or
namespace 'GameRpp'

R fr B AE, R FFEEEPEEE LT £ PIFINA. 1 Pt 4 7T 3 (I
W) A g, BEWinE e A AT EEE, RATHEIGT, FHEWILAE
it B, C# HEREE TR REE LR FRL )Wy e R
4
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10 B 1 # Hello,C#

W0k £ using B4 “RFRUT BT R R B0 240 500 7025 By
A=A ARG AT (BRIE T) |, SRR Poinr classes FE#E. BE4, Hff @
A TR AR M (unqualified) PISRIRAT" 4 & MBS, INEIRITF W B
THRIATF, B (ambiguity) PUYLILLHEMRIEM T T 5, SHB 50258 H AR 5812
g

B2k L veing 184 MULARITA T AR ARTE MRS B T
LBAETE SCRTE MR R AL, — A LW (unqualificd) P9RIR
R L BB AT R UCHBATE O PR35k, BTIABE, AT a4tk
LHE (hide) T &% MPAMIEAFE SN, BRGS0 "8 In i &5 A2 )
" mrRET.

e RN SFR & Drawing. Data. Math 23500 —M4% 28
HA o — 89 ) BB FE4R /). - S AT 00 TR BL £ - ek (i IR LT 2 H A0 Sl
A" BRI .

S (namespaces) LT LA L EUE. FINRIIFEIN, & TE.
HBEFTWESMEN (reuse) BATHHAT. BEFHATAT “Blibs" 5
EFRi—mlnAEE FHOES Hello /%, SREHLALEYEHE—fr
(],

1.3 Main () BUH —F A

ARMARES, RUHT Ck BEMHE LTE (predefined elements) , [

H'jlﬁjﬂ_'fihﬁjﬂ WordCount H‘If’f‘ﬂﬁﬁi- MEIFFFEEF&EE’&E'#LK{#—I gﬁ-i:l_

FCP B RN R, LSRR A & A T il R
B 6 4TI ( command-line options)

Lo-t $RIFIFE "B (race) " INHE: B4 1R FILIEE R LML
2. -5 SRTHIHET U, ST, Kl S AV M ontEl. 6L
PRI SRENSL F A

CH Primer - A Prackcal A prroach



1.4 HE—184 (statement) I

BATHO H — LS RS Mainn , HHEMEANGSTEH (MBAWIT) .
BEA vain (B -HEL (—TRBHPHTIFCA) -

class EntryPoint

{
public static void Main({ Btring (] args } { }

!
HH args W WO FERR I (string armay) |, & H BhILA R P S S ) 4
AirEH. IR R PR

WordCount =85 mytext. Xt

L args NE—TTERE -5, BT TEE nytexc. txe.

AR — PR, main () HERT RLESEIE R - 4 inc {H:

public ztatic int Main{) {}
public static int Maln( string [] args ') {1}

AR (B9 FFY L) G B P A S ORI . S AR (] 0 AR BT e A, R D
EFEMLARTARMEDEEE. "BEERNN (rewm type) 4 void” Wil
BapRmAE, HE%k ERREEREN 0, BIKEULERE R AW T FR
flhiafres. F—WRMNEFBWAER S BB vain .

14 w5 —11EN (statement)

AR EMA S — PRGN A G T A58, NIEIRER args T
SHTESE. BRFREHLENGSTER, BRMUERFER. (L
BOHS, E5R-MEF, fIFHPT RS ARTRT. EHefR S8
Wi, )

=

3ECH b, HILAREL if (targs.Length) Xl array R/E NS, AN 0 FHFR
7 false ({H{E) .

L# Primer - A Practical Approach




12 € 1 B Hello, C#

ERMEFE, IR args HE, BERITEOY —H “wardcount 1E Bdh g7 5
iE" MM, BEL return B0 EIEE, recurn SRR TES BT
v, BIE (return) 2587 08 M6 8 a0 & .

public static woid Main( string [] args |
I
1f [ args.lLength == { )
{
diaplay usage();
retiten:

Lt rengen 2 aray 89— (propersy) | (L RIEWT armay Z HETLE
TR SERT o BB s 2. ARG A S ST (true) |
WAFER o PALEDHN S W TR T SHLIEHE. mEss4
AR BT, 8 A TR, iR R LTI R . BN EE
HETE Bs) HEFR AR (statement block) |

FF LT, WEEREIEE MR, G AR TR R W T
BT &R

f/ thia is an incorrect usage of the if statement
if [ args.lLength == 0 )

display usage();

raturn;

Lif retusn N HEHE, BRNAILERFANERN, SX5%LERIEFTY
b pRTH & Righ, ol f, TEA LGl AEE (IR )
i, HE display_usage ) EHESHINGT, T rerurn 54, MR array 12 7%
bkt (P E R

return BEIWAT DLEE —EH, SEHE R IEERERE (retun value) .
il «

LR BTG Matn () BRI, 4 TWHME, RIS

Maini().

C# Prither - A Practical Approach



1.4 5 5" (statement) 13

public statie int Main{ string [] args )

i { arge.lLength == 0 )
{
display_usage () ;
recurn =1; f/ indicare falilure

EEFTE—=-THI: retusn #4027 5098 €050 5 7 ¥ 22 5  function return
ype) FE. HET OFNAENL, EEOAREL ERENRRT 5 “E
PR GRE R R Fatmd, MINEE - HENE inc, AR N &L S
Rire. "#E" ME_TERL, £ "LRERET 5 "ERMEETR" 2
FA B (implicit conversion) .

i f-else WML i ERTNAE ST diEBHITRFIE
itk L M ST A (false) , else TWAF{CEMIER () MM
B RERIITE" - BEN avgs array e, ALEE", THEALF if-else
i ) R A AT

1f { arga.Leangth == [ )
display usage();

selsel ] L del mvarthl s @l SR e

AT BRI SITET, ST LEIRER foreach MH- M args array,
feecis e, LTI E BT dr S 47 IBTITED & #6055 (console)

foreach { string ocptien in args )
Cangole Writelinel option };

L eption B -TPEM (read only) string object. HIE foreach iEHITIHE

(scope) MR, LB {EFF 83T — i, option Bt % args array N #) T —
TEE.

HERTETR, WET T scring TR F LR ETAST L. NE
A E ST RITAERNE, AT ERSR—T A U228, B8
TR (ENSRATMERAL IR ) | FETEH S L — R if-elee-if
W RE R, @,

C# Primer - A Mractical Approach



14 M 1 2 Hello, C¥

baal tracedn = lLalsed
bool spyOn = falee;

foreach [ string option in args )
[
{¥ | pption.Egualef "-t™ )]
traceDn = trus;
elea
if ( option.BEcuals( "-a8" })
epwin = fLrue;
else
if { option.Bguals{ "=h" )
{ display usagel(}; return; }
alac
check _walid file typel gption }:

L8 bool FRTMR (Boolean) MABRRS], EWLMEZTEHRR Lrue 3
false, EE{IF, traceon fl spyon fLEV{ERN false BT bocl objects.

pquate () string class B -4~ non-static WMABM - Z4H Eik %]
instance FE ¥ SHTH  class Sk (FRED object) A, BCALEYICEIL option.
L &k
opticon.Equals{ "-t" )
R AR st ring B non-static M A EH equalsn, HEL bR " option Y
B TR PSR o IMREFEETREE troe, HUIEE false.

MY FRERE - RFEED (constant expressions) 8, F{TA[ kLK
“if-else-if BH)EE" AW HE Al EKHERY switeh iBAT, AR

6 R & @ik (constant expressions ) 83— P FoiT e TS (B BE. X
B R EL R A A WIS (dataobject) — MR A TIRE AR
FRis {THRA R 4 S (HET) HA R,

C# Primer - A Practical Approach



foresach | astring option in args )
l

switch | option }

{

o

traceln = Trusa;
nreak;
] g
spyin = true;
break;

case

caga "-h":
display usage{);
Eelturmn

default:
check valid file type( option )i
break:

switch $E41 A AR E SRR, char TBI. TR (enumeration) |
string BIG), R8T awiten Z 0 KIRFE G GERESN — LR, BE—FF
case $53F (labels) FEERT switeh 25, §TESHEE—THERERSZAL. &
P case FREERT AT R MM — L2, (3 HRESEE SR04 )

switeh [EEN0AN AL, HiTE S BN € EET case TREEAT, WD
g, MHBAT caze IREFHED. MRLEAWS, KM cetault Inf, T
B defaui e FREHGER BT EE < TS . IR E E S, i
& default 5, FARFEEFETER. B svitch HARBEHER -1

default .

B—PTT 05N case IR LHIRE—T breax i85, MEM “REEER"
fHE, M0 return W theow 5%, FRELS A SRR, (hoow B TEWEE
FEm el " S TFEEETMEN" 2% "ETHRWEENE"  (runtime
axception-handing mechanism) . 1.17 Wi BRI — 4. oreak HAHIEH
MEEEFEHE TS sviteh BU XM EIL 2 FRE - Fi549.

M case PR LR break ifH. BR (2) REEERT "FI-EME
[l — - [ b s " ML, S0

C# Primner - A Practical Approach



16 ¥ 1 3 Hello, C#

gwitch | next char )

// to illustrate an alternative syntax

SEERTENM case 'E': ecnt++: break;
/f ... the other vowels
case '\0': raturnm; fF OF

default: non vowel cnt++; break;

case MRERILAC R R R, B, WEBNSBHTFE case 1% (WA
B#mFhw) , WEAER gote W4, BET default FERM T case H3
pAL

switch ( text_word )
|

case “CH":

case "c#":

caharp cnt++4g

Gofdideraulr;

cazga 044"
cage "cte™:

cplus_cnt++;

goto default;

caSe "Java"m;
case "java": BEEEScase "C#Y;

default:

word ocnt+4+;
break;

C#t Primer - A Practical Approach



15 TFE 34 L (TextFile) EI#ET 17

1.5 ﬁﬁ_’"ﬁ‘iﬁﬂjﬁ: ( Text File) Lﬂﬁﬂlj

Wik AR T — AR AR, RATET kR R B
o, B, AT B RE A B, X irammRmeaE.
L FR N X R A

FF LA SSE (LO) " Y classes # HIET system.10 frE=EET.
R E A S PR IR, W B (]

using Syatem.IO;

fi 47 8B i1 streanreader class fl Streanwriter class BEiEE L4 wiE. |
S b i AT oL e L T T classes AOSE1E (object) . #AI0:

string file_name = @"C:\fictions\gnome.txt";

StreamBeader freadsr = File.OpenText( file_name );
BtreamWriter fwriter =
File.CreataTaxt| @"C:\fictions\gnoma.diag" |:

HD gpenText () A[EE strceanBeader BY—HHE, LA LB T “openText )
B2 string BIEE" FRmMER T S0k, FMZREHS o @i fietions B
AT —A TR, 8, RFHFRREREIIHLMFE, FAHAL
T KA BT, T opentest () SMH— RN,

= ¢ BT, HEMTHBRES “BEFFMHE"  (verbatim string) . E—fHt
MFHEEm AR, TES (0 RN RER. SRS i, /R
A n — EAEREHONLIT (new-line) T, HAURFIEN “FH LT (escape
sequence} . WRAFEHEPHALHALSTE, ROLTAECSWEEEM TR
£, B

string fnamel sy \programst \primeciibasiciAhelle ceY;

HESTFETEFRTEER (verbatim string literal) , BITRHERA "8 LF
1" FRTT LS E R R MREEN .

‘BEFHE S-MFEHEMNE - FR AR, CREEHRET. 8T

C# Primer - A Practical Approach



18 ¥ 1 E  Hello, C#

N ZTE 54T (white space) , INIITFHAF (new-line) Wil FT|TFF (1ab) B,
BRI F e R AR TR, PIITER display_usage (i B —
Fiva] REZCIE J7 ok

public atatic vaid display usage()
!
sring wsage =
@"usaga: WordCount [-8] [~t] [-h) textfile.txt
where [] indicates an optional argumant
=5 prints a zerlesz of perfocrmance measuren=nta
=t . printa a trace of the program
-h prints this message";
Consola . Writeline! usage )

FR FHEE. createText (ViEE StreamWriter BI—T A&, MNP EEHTI
¥O(EAESFR) RSN LMOTEE, WS (overwritten) . INH
PRER B M A LT R A I R B (M RN S LN E ) rppendText () .

StreamReader }%fﬁi reEEmbE. JTEERR -F&. KRR,
@ Readiine (B -~ LA, BAEA peek), WERF -2 {E AR
HZHEﬂ;ﬁﬂ*ﬁﬁﬁ'ﬁﬁﬂﬁﬁ'rH'li.'r.H]'.EtrE-!m’.'JritE?_‘ WIS T writeline ) Fll Write ()
o

L FE AR RN R A e, R RS sering object
text line. MOBLEEMRE —1 null FHS, #RCHALARE, b TREMNRK
W8k (operator precedence, EMN 1184 W) FFEE, B EB1E cext_line B
VAT sl R B 45 9

gtring texr lina;

while [{ text line. = freadsc.Peadline() ) != null )
{

Ff owrite o ocutput ifile

fwriter . WriteLine{| tewt line );

|

F/omust explicitly close the readers
freader . Closel);
fwriter.Cloae():

C# Primer - A Praclical Approach



16§52 4k b | 19

— H ] stranReader SEHE, MATLME AR R REH close (), XH
FERRE T a4 2 e,

1.6 Ak

b 1 — AT L AE R O, iEIRA E A AR B — sl e, kT
W& — T L £ FEFE S (console) , #FEBTHL CEES, BERiTEfE
—ATEUECEE . A, FITFMIT ML . PR S e ML e,

string text line:

int line cnt =14
while [[ texl line = freader.ReadLime() ) !'= null )
{

/{ don't formar ampty lines
1f { text line.Length == 0 )
{

Conscle.Writelina () ;
cont Lre
}

£ format output to console:
f¢ 1 [42): Maszter Timmothy Gnome left home cne morning
Console.WriteLina( "{0} (t2}y: {L}",

line_cnt++, text line, taxt line.Length );

continue W& IE LIEEFE MW &M “HEIE" (BEE) . RFEZ R
Fhh%, WeERE T PRTEN, FEWME LK ER (iteation) .
continue B A] (IR T — R A HiG.

S MRFE -8 C++ BIFER, EWLSFH class BIHTHHES ( destructor) B 304 1 955

IR K R E PR (parbage-collected environmenl) T, VHRETHER "BoE"

gﬁ.ﬁ#ﬁﬂtﬂﬁ]ﬂ#ﬁ F =1 Dispose () iR¥ (4.8 %) , Close() MR Dispose ()
B
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0 @ | #f  Hello, C#

HOIRR, break 68T S{EFARMEE. WA THERTFEETE
B3I (collections) M, EAEAE break B, PA8isHE— B3
HeEf, BEREHEFRR. Xl A4 i 1 PG ) R T O IR BT A Lk R R
i, .

whilea | true '}

{

// process until some condition occurs
T ans

if { condition_sccurs )
break;
I

S HBT classes SEE R R A ARILER S & R BIIT break W), A Tk
fHE.

A TT L 54 WriteLine () MY 47 & 0 B o 50 A B 5120 ( position
argument} . &80
Console . Writeline{ "Hello, (0}! Welcome to CI", user name )/
aritaline || & “FHEHBD UEENBLROHT" WHBRFHREH
“%#ﬂﬁmﬁﬁmﬁﬁﬁ(mmﬁMﬁﬂ.ﬂﬂﬁﬂﬁﬁﬁJlﬁﬁﬁlﬁﬂ}ﬁ
M AsfE. R TR ARAY S AR U B IOUT R, .

Console. Writeline( "{0} ({2} {1}", .
lina cnt++, text line, text_line.Length };

RS AR ET LA L E 0, Sl

conasole . Writeline({ "Helle, {0}! Everyone, pleass walcome (01",
Lser name |:

Fefi TR Ll el A N A T4 (format characters) #7IN ELA S (S EE
B0 PR 2. N o AR ST local currency) , F 1532 5E 7 (fixed-point)

C# Primer - A Practical Approach



1.7 string 5§ 21

fal, = EBERER (BPHEE) |, o WAFRKEARG ESMEBER. &
THAF AT LI — AL R, F, B84 dounle o
double d = 10850.795;
BLLLFBY writeline () B M.
Console.WriteLine ({0} : (D;C2} = {Q:Fd} : {CG:E2} 1 {0:GL™, d);
AT

L10B50.795 : £10,B850.80 : 10850.7950 : 1.09E+004 : 10BS0.785

WRFHA w8« JURLL 16 HBIRRMEME: « TR 16 TR S HAs
() a~Fy x R0 H 16 BERITF S R T 2.

1.7 string #5)

Bl -zl BIIWELCHEE— 186, BRI ERHE
string @Y split () L, 1R EE,

string text_line;
string [) text_wards;
int line cnt = 1:

while [| text line = freader.ReadLine!) } != null }
‘

text words = text line.Split{ null };:
R

split () 47iBM] —> array, JLFPTTEERE “RE A PG E 2 — R 497
B MITHBILE. WER null 258 sp1icn, W FEIITE, SEL tas
/" (whitc space) SF¥IFIHFIT R, WFE “FUTH" LI5SH (blank) M=
# (mb) . BII0LL T 5% %,

A beautiful fiery bird, he tells her, magical bur untamed,

EE RS EN 1 "I 10T TFHBITE” 10 aray. HFE =BT (bird, her
Muntamed) WHEN FEMOFATE. MRBREILIRENS, W8> - LE
Ehsplivo R "HLASBITASRT 00 Brk, v

C# Printer - A Practival Approach



22 % 1 B Hello, C#

char [] zeparators = |

PR om0 e, A wiltite "spaca

Ir'f Il"'nllll' I.:lr Il'lnl I?Il r:lr I:IIJ 1|:I|I '{.IJ I':,I' I[rr I]l
}i

text words = text_line.S8plit( separators )i

M FEHFRE R (character literal) FEREHE AR5 E5E. new-line (#:
1) FFFH tab ({32 ) S=F7F D5 LT (escape sequence) ‘o FIl \t #|R,
-4 LIERMGk — . WS Sheamlga T ER (), ZEEA R
MR — 2, MAR—TFHBFEER (sting lieral) B HiRE.

string BB subscrpt (FoE) 454 (1) . (EEMNERHNER (MIkSE)
AfE. FiRESIELO &, |AHR Length-1 T F#, Ml0:

for (. int ix = 0; ix. < text line.langth) ++1ix.}
1f { texXc line] Lx o] e U0 Ff OK: read access
text line ix ] ="" 13 fferror: no write access

string FBIHL LR ftoreach @O TFHFREPRAEFESE", BERE scring
ohject BT (immutable) . ZHEIOTCHEEFERET. EMFELIE
BZEr, iERMATEKBHMN CL B for (HIFHH.

for | init-statement; condition: expression |
statement

HF init-statement EWEMTZIW ST —0., LR 8, G
{7210 e 1x ®WMR1E R 0.

LECHP ) condition {CRIEFRHISEMS. EEESN BB WWERY (K
H) , DB condition HiF/HN coue, WEIWfT— K statement. statement A
MLER - Emaida. MR condition B—WHMEERME raree, 4
statement LA, ERIMWOPTFR, condition fRMIE “ix BF D
F text line.length™ , H+ teaxt_line.Length FFPREMFHFTH. H

T AR LEMEER, scringclass #5E5H 1Bnumerable 80 . 84 &34 F
IEnumerable EH —TTHE i, D (interface) BF —REm1HE.
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1.7 string 1 8 23

nELe

T ixEmM—-THERETHLE, WARR4EEIET.

for I EWHPY cxpression SF G~k EMTEITERUY. —imES
EAFESE " initostatement PHFITEHFE condition SR GhEE4
object. WM condition H—WIFHEFAME ralse, A expression ki TL
BT, EHPHIERZE, 1< #E1.

ENTATE A AT BT W & (string literal } B JE T EzhiE, Iy
EE string object &7 Al THY (immutable) . fUHRE R FEHR HL10TF | string
object BYHE, MEBFEHEME 180 scring object MEMIE M 3, &4
IR string MIMEL" .

A0 BN AT L A= S o R T e L AR BV B
A Hl o WOGE -, SEACCEN, ik - REFEMN TS 28, &
ﬂl'.Efr]i‘EIEEEEJI‘-H

while {(({ text line = freader.ReadLine() ) 1= mull )

{
/f vops: this doesn't woark as we intended ...
text line.ToLowar();
text words = text_line,Split{ null'};

g

R roLower (14 text_line WHFI{I A GFREMBE AT (B -1
A rovpper (MM A S o RUBLE, HIEMME REFET WA roLower ()
fa. BEEIIEHE ecring object” B. B TRITEERZFN string object
WUEES T object, EUME MR BETMET . text line HIHMEWE, MR
I Lol B TR 25, SRl

text _line = text line,Tolower({);

IECN e g Wy o S 1 B o 3 string M# BEIF scring object™ M
8, A stringBuilder class, £ 4.9 %7,
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1.8 JSHEBAT . (Local Objects)

Dala object (GRS ) HAE LT RE classes 2 . ERAEER—TH0E
object TE7E T fr £23H] (namespace) B4z &A% (] ( global declaration space ) 4.
N T LA A object, F12% local objects (R&ERTR ) . EMH "B ER S
B PR S FF i AT WA, HERBGEITS RS REAFE. Local objects HATELE
HIH .

{5 — local objects Z BT, LHAMib&H TR {5 & B &5 Tk object #11H.

FT 30 0 sy B R B R, 5 MO local objects HBEE - M-S WG,
.

int iwval = L0Z4;
ERBANELT—TEW ival, HHEIMEIEH 1024,

AR, iEF A object MM, MPARMEHE, BABRMNFFHELNE
TR{EZ AT EE. Min, HEL FEFRF RPN user name:

gstatic int Maini)

{
skbring Uusar name;
int num_tries = O
const int max tries = 4;

while [ num tries < max triss )
4

Jlogenerate Use Messades ...

++num_trias;
user name = Consale. ReadLine();

/¢ test whether entry is valia
]

// compiler arror hara!

A use of unassigned lecal wvariable user name
Conaole.Writeline( "Hello, {(0}", usar nama );
return U

C# Primer - A Practical Approach
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miﬂll.rﬁdfiﬂﬂ 3 MSer name ..E,E, ':bg"ﬂ while "[lﬁ }T‘; |:"q ﬁﬁf%_ ’A"{ﬁ. E] }J
num_tries ek 0, FRLL while (5320 B BIEST— . {B5FIRHA NI
fI14E wrizeline () AP A user name BIFFEH. W RREAL T E %

B REA. BUCUFA] local object B, @FSA IS TRATEETEHRHN
PR, SRR EIE TR (static flow analysis, #RIEMHTHT) 60 HIHT,
FTLLE FE1iH non-const object ( (180 num_tries) B{E——00{F i tb {3 FRAT IR B
B L. SiEs el B A4 ik non-const ohject WJEEFFH (R, #T
AEE, while HFFHIESEINGT, B user name FRIESHW F-RMA, BHik
SR HREE.

IR (T RE R S MR EAST (FInFEWE 7 & e ) FEERT (read
only) const object (100 | max tries) AYE. non-const object i) {H HIF A L E
HAEETNAHEE2SMET %, & L5 1%83 1LY non-const object ATAET
EEEM. TARNRRT (HHEEE) gk,

ST L EF, EMES -RERE-T "RRWET MYEHE.

string user name = null;

To-fhiEsE R Cl B EIE A do-wnile. do-while {EIF{GIRTRE
=ML EMmATHAE -, REL do-while TSR, Ui iT 8 Eiae il m]
“user name WIESWEM” X — WX, HHHBEANEN non-const object
num tries HH{EESHET.

do
{
/{ generate user message ...
++num tries;
user name = Console.ReadLinedl);
// test whether antry is valid
} whila | num tries < max_ftries )i

(C# Primer - A Practical Approach
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Local objects FIFAM objects F ST, SN HE FL FFREESEE (onder
dependent) : ERAESEMEE], SIS TTEM A local objects. =X FalWFH —TE2 0N
MH TR EER—HEESRIBETSAE (local scope) ML, #4400
PR E TR SfFM E Y (FHT A ESHR—THEN) |, 200, R
E Rl oF

public claszs EntryPoint

{
private atring str = "helleo, field";

public volid local member()

{
ff OE: refers to the private member
f* 1 *) sty = "get locally™;

/ error; This declaration changes the
A/ meaning of the previous statement
i* 2 */ string str = "hello, local":

bR g+ 1 v/ ZARPTBLATAY scr WY (resolved) i EntryPoint class BY
private WA . $rm s+ 2+ ZAEWIEBFE T local object string str, A str
M LH R, B8, C8 FRAITFYT local FRIRAFAE S, FTELE st (19 local
SE ST B IR R

InFFETHE private HlR bl ser (YD FAMBRELZR, £EHY &£
L TR EME SR 1T 0. classes BY$E-T0E R T I RE IR AR Y o IR
MR Z AT, AR SR BN R class DTS 4
AT HlE. MAFAAAMNERDRFLREE. #lin.

public class EntrvyPolint
{
f/ OK: let's place this first

public void local member()

{
F/ 2tlll referz to the private clasz member

f* 1 *) str = "get locally"™:
J/ PRE: C++ LB, BI8.% i Primer, de,p666, MR po44

/4 Btill the same arror
Fr-Zody mrring sty = "helld, local™;
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18 R#EHE (Local Objects) 7

/f position of member does not change ies wvisibility
private string str = "hallo, field":

FERE, 7 local X HEREE b/ & R — T Al ZZ 8] (declaration space) . ILAER
MEEIN &R, A SR WA e, IR e TR RS EE TR
Kz, FhAShE b @ e i R toba] W, fln.

public vold example()
i 0 top-level local declaration space
int ival = 1034;

{
ffivwal is still-in .acope here

dovble iwval = 3.14: /7 error: rsuse ol name
atring str = "hello";

AF dwal still din scope, atr =2 notl
doukle stz = 3.14150;
i

// what would happen if we define a atr object here?

IR IRAEE L o R A RE I — 1 local object stx BIFEHH, &40
Rejo 0 E AT I E0R B R BB = (A] (local declaralion space) B & TS
B A BITET 4 I S 0E W local KB {E SR IRE s B53E0Y, (BRI
EHE T ETRAE (toplevel) MR SHRFEY, &R EHEHR.

Il 75 Dok = 5 94 Bl FE L R0k SR B = (8] (local declaration space ) 1N B 25
FHEY R SRR LEFESREERS MM Q2T S, ~
1 0 F PSR I M AP T AR M M, A RLL ] - T FiER
i, bR A e AR IR T . W A MR, BRIT A2 A SR
P Y T R P
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218 # 1 & Hello, C¥#

1.9 Value M5 #1 Reference #! 5]

C¥ BEEMRA (types) AT volue B FIH reference BRI 12 FRpEY 5
47 object B MlFT A RHEAIT A EMAY RN ER.

volue object 5 GHF R FASCWOYR . (R L0 WO i) 1 (0] 240 B A< G o 2 At
object. % EEMTEARESIAN inr F double, #ME—F valve #iSl. LFNIE:

double pi = 3.14159;

31415 AN EETFR T TR pi N,

LR 1kl — 1~ value object R TR L 7 — - value object, BLEH —-1 value object
LAl 8 B — 1~ value object B, B & 7 ¥ & E il — Mm% W4 objects i
IR FEr. H#MFF, SWITXAT:

double shortPli = pi;

RO BT pi # shorerd SFHME M, (OXBARMNIRETE, TRRETTE
I3 7 B T objects . BTIFRE D "R LT (deep copy) .

MM EFEGE T shortPi INEY{H:
shortPli = 3.14;

pi WETFEM2mE. ZETELEULENER, HERIHREET, BiX
FIE0 T FE AR A 15T 10 e 4 reference object B 52 5 |

reference object 47 J Wi EAT
1. — T HEZ8 (named) handle, {EF{]TEEE.

2. —ATE% (unnamed) object, L TIF| 5 handle $AEE, Fifi{E#FRH managed
heap (FPEHE) 4. X7 object B EA FIEN new G A GER 1L F) .

3 handle £ 3EFF 1] heap object 98 hE, 238 % oull, FmE B MHEMA
(L] object. HIATLL—T reference object IR LMBEALES B — 1 reference
object it , HAETEET handle P a8 H 4. IR T reference objects {1,
¥ 0] & heap P AI[@] — 1~ object. INRFRERLILF — AT KR H object, &R
B — i, JWATREES “HRBINT  (shallow copy) .

fif & classes L4k C# 3% reference B8], L5,

class Point

CH Primer - A Prachical Approach



110 C# array ($2H) 39

Eloat . ¥

T

Point cziging

L paint BT reference BB, oriqgin & RHLH reference BIFT R .-

struct iR FLITEAIGIA R P AE L vave BLH|, #1E0:

struct Foint

i
float ®x, ¥:

e
I

Point erigin;

R point B4 volue BB, arigin € RELE volue B9T 5. MAEAE L, volue
3 1) T B O e, FE LAt J}’ﬂ._ﬁ?‘iﬂﬁﬁﬁ"] object FE{RBE L. T £ M,
6 WL 2,19 e Ea e .

HiSE & f C# array & 7P reference BRI, T — % array BY 4] 36 B 12 08 5 16 A
reference X8I a4 Wik .

1.10 C# array (¥4

CH# BESPIRM amay EEMAEMEFA-BHNS T, E-FRERYT
(fixed-size) MIE 2. BURLEEFE, E 45— aray object I, FIUkr I
HREEEA . B EHE T AMERER RS EMFER, HIN:

string [] text: ff OK
string [ 10 ] taxt; /! error

FH — 4 £4 (multidimensional) array B, 85—k B 2> [6] 3 1202 5 5

string [,] two_dimensicns;
etring [;,;,] three dimensions;
string [,,.] four_dimensions;

WmRENEXLE:
atring [] messages;

IR messages AT handle, L% array, P& ILEME FHFE string,
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Wi B, ressages FHIFF R 1 array object. RGN F messages #iEH null
CFCH ). R array & 6T R 20T, A0IMB LI new FERI T %5 — 1 aray object,
MREt A IL IR A 140 AR R o[ At 7y
messages = pew string[ 4 )
HAE messages (LEFF 4 PEARLGEN — T array, BE—THENTS (Ti3) N
0, SZILEMNFSN 1. HikEHE.

"Hi, Flease enter vour name: ";
"Jops, Invalid name. Pleaze tryv again: "

meszagez[ 0 ]
messages| 1 ]
e

messages|{ 3 ] = "Well, that's snough. Bailing out!";

A0SR Bl Uy ] A S OLE, PN () nessages aray FEEE LSS 4T
.

messages| 4 ] = "Well, OF: one more tey”:

SREHE - TEITHREE (rumtime exception) 11 3E — i 5 iR

Exception goourred: System. IndexOutQfRangeRxception:
An exception of type System.IndexOutOfRangeaException was thrown.

1.11 new FikiL
new JAE AT LR A9 managed heap (288 ) F4-R08E — object:

Helle myFrog = new Hellal()}; MR, 11 @A)
BRI LA A A FERL =AY managed heap (248 ) AL object HALAY array:
messages = new string[ 4 }; {7 WiE: messages M-I 4G F
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111 new k= 3

BT new 2 JFEM S E ¥R, HiE AR — 3 B 4590 A LLEA R — object),
FEEER AR (FEL 2 T array) . TP reference object 899 BLITE 2.7
ik B class #4935 B4 (constructors) BTETIE. 400 E5 Bl ST H S 7 T array B9
il

BR Ak aray (MBS ICESGERIA, WG RS WAL A EREME (F
o] Wi (BT )7 6 5 (LR AL 0, reference BRI H)EE S (E W2 nu1 b A0RPRELR array
REWE, FAFEE T "LHESRA" W EFEED (constant expressions)
FELER ILE A, W aray IS

string[] m massage = new 3tring(4]
{
"Hi, Flease &nter your name: *,
"lops; oInvalid name. Please try again: ",
SHpn . Mrorg againt Is there-a problem? Please refrys ";
"Well, that's encugh. Balling outl",
b

o o e T W o T o ) S e e B SRR - e e SR I B
WA S — T amay M (D) WS, SR T ES L HRE
g
ot [] xal;

ial = new Iint[1ZB] { 1, 1 }: /d error: too few
tal = new int{3) { 1.,1,2,3 }; // error: too,many

Bemian, el AEE array K. Al R b 4 8 R4 #a shit
.

ial = nfew int(] { 1,1,2,3,5,8 }; // DK: & elements

mEAARE local array, F— PWERFRBTEIERT]ASTARERE new
FikA, Hun.

string[] m message =
{

"Hi; ;Pleaze epter youlr name: ",
"Oops, Invalid name. Please try again: ",

C# Promer - A Practival Approach
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"Umm. Wrong again! Is there a problem? Pleaszs ratrey: ",
"Hell, that's enough. Balling outl”,
Fi

int [] seq = { 1,1,2:,3,5,8,13,21 };

R sering B 7 reference B 5, a8 Mol LIAE M new FiER . string
object BIMIELTT R “EAT value BR" BiRE, R

J/ a string cbiect initialized to literal Pooh
gstring Winnie = "Pooh";

1.12 ik Lﬁ{ ( Garbage Collection)

P FLATRBE new RAXFMERN object, F&HETHIRE (runtime
environment) B0 af . B EUE H R BRI SE managed heap (ZHH) ETH
WS M objects, H R objects T.E "W EIE" $RiC.

s 2 FEFE managed heap | R EME) 8 - reference object B, 40T foE

array ohject:
imt o) £ibo = new int[6) { X 1.243,5,8);

B AT — 1 "active reference”. 3 PE £in LEIZ ] array ohject.

i, MARNILL £ib f£2E47 object M MLH =4 array handle:
int [] notfib = Tiky
GEEE THEI (shallow copy) . HERRN notfib FFFRIGME T T array object
T LA EA A BT RIOER, notzib RRRE “rib SN array

object.
INBBATH L notfio EFif array AR TTTE, #L0:
notfib [ 0 ') = O}

R AT £in U AT A CHRIAY) . BRI Al DI AT 3 (4
GEBR Y aliasing, BI&) . BRGNS — B T EhOE.

/f allocate a separate array object
notfib = new int (6]
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1.13 bk amay: ArrayList Collection Class 11

// copy the elements of fib intc notliib
// beginning at elament O of netfib
fik.CopyTo( notfib: 0 )i

ZH orein H ik FFIERMA TR - army object. MR BIIIMEET
ot Fib MM T FRALHE aray NEIETEE, fio FREREVEET aray 5 A 2 M.
TR % B LR L AR o S

MEEHEME fin, FEIER— TN aray object, FIN—{-&& Fibonacci
(B4R ) WFIN 12 T HH array:

fibh = new int[1271{ 1,1,2,3,5.8,;13,21,34,53,85,144 }1

W4 fip SATETHE BT array object B A HH FFIEAY "active reference’. HFE
AT E30 S, HELIBE MR (garbage collector) i =h A (E] 9 iE H .

1.13 #h4& array: ArrayList Collection Class

FENiE () W =R A o R e M N L TR = v o= (N
AT LLEE string array fE A FSE TR ILE T, 0 CF aray £ KAEZEM
$E3R TRATIA Y R i T B R R A T R Y S0 ST BRI L Al C# array
HALRIE.

{ir &% A] system.Collections HEHET Arraynist X HEE, SR
M TR, B/l ElER K. T RESMERTR (p.18) 8910
M, T mE EE.

using System.Collections;

private void readPileaf)

!
ArraylList Lext = new ArrayList{);
skring text_line;

{4 TREE: UL R m_reader Al 5T p. 18 #) freader
while | ( text line = m reader.ReadLine(} ) != il )

{
if { text line.length == 0 )
coantinue;

f{ insert the line at the back of the container
text . Add( text line ):
]

/# let's see how many we actually assed ...
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Console . WritelLine( "We inserted {0} lines", text.Count ):
1

M prrayLise A8 ¥, e 1 W P 80E g B aca ()R, ST
ArrayList xﬁéhﬁﬁ'ﬁ“ﬁi*
text.Add( text line |;
ETF count, H3% ArravList object By §55 @ 0¥ 8.

conscle.Writeline( "We inserted I - it o - L

WL IR T B reference BRI 8, AL new Bik i managed heap { T8
¥) Ll —4 ArrayLiss object:

ArrayList text = pew ArrayLisc{);
ArrayList BITCRTEMT - RIELNT P, — DT RA G, Tham -
R ANMESNTT GEMILFEMMEL) |, IHOEE TR e s,
i " LR 6 object” A GER I AN srraviist ISR { capacity) .

ArrayList B FEHRE OSSR —IIHNTEZN" ., T RIEN TR,
ArrayList H‘J Count ﬁ@'ﬁ i 4 158 T 1k ArrayList nhjcct F[?H'ﬂmﬁ“‘f"“ﬁﬂf R
F— 58 Arraylist object —ER MBI 16 LR ER.

8 arraylist object HINE L TN THEER, ST~ ERTE, W
.

ArrayList texXt = new ArrayList( newCapacity |;

EH newcapacity ShH{L & — 4 & Mo 88y . Capacity i3 arrayList object
ELIES @

Comscle.Writeline( "Count (0] Capacity {1}"™,
Lext.Count, text.Capacity |:

Bl rmBWALE, #i09iER TrimToSize () B ( &)
Arraviist BIHE, ﬁ?ﬂ'}ﬂ@%iﬁﬁmfﬁﬂ
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114 S —H YIRS (The Unified Type System) 15

text . TrimToSize ()

B4 Arvaynist object F8, HFSREERIERTEALMTE. RHA
T, arrayList object HERMREE.

1.14 % — M%) F 40 (The Unified Type System)

s YR — 4 object, WAHENIRT A, object MR BIPSE T ATAEISA & &
{Eahd PR R E . P oyte RAHE NS MBENES, b4
bits HLAL, [EUEEIT 5 %k
byte ks
R - AT, M AAGT 0 - 255 2 M. RBRIIEEE T
AMBLE S b

b= 3,14159; // compile=-time errar

o L4 — S (string) WS b
b= "no way": // compile=time errpor

R 7 T O 2 b

b= 1024; JS compile=time errar

R Sod | 1 & W 2 EAE EEHRICE . R IR CH array tRARIL. AN
%, bl prraynist AL DA 380 4 object VB 7

ABAT “H—MRNESK (unified tpe system) " - C HiIELT 1T858
sbject [ reference BT, 44 reference #1815 value RI51, AiEEE S HUE L
MEFREENL, 3 R cbiect. IXEHRFRFLEMTMAETIN object
HIT IR - 4 cnject object. MHLATLELT object:

achiect o)
L FmysE— TWESNMEESE
o = 10;
o= "hella, cbhiject™;
e i il
g o=rew int[ 24 1:
g = naw WordCountt):
o = falaey
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nrrayiist 27 RLTT LSS & (EMT3ER MY object, 1RERHEILEL#EH N

object.

object PRI 4 public Ml M @ ¥, HbRUWEHEFRNRL Tostring (), iR
[ —4 “{t3% object LEFR T MFFFR, W

Conaala.Writaline | c.ToStringlh )¢

1.14.1 B &EEFE (Shadow Boxing)

REFEMLE—BTH, “H—1 int object B — - chiecr object” TE
FULgEEs, B opject M reference BIH|, W inc 2 volue BT

MBRAIRET, ibREMN, reference TIBIE T A-FF. —RERIER
Eech e dnY “ H & handle” , —2 Ml new FikXE managed heap (5] EIrn
iy “F B4 object” . %311 —4 reference BT {6 7 —1 reference, B — T
reference Bt {E 4 B — 4 reference i, ™4 object handles SE3E M T heap PR —
AFBE object. KR EAAAE “HRMIO™  (shallow copy) -

value B B3R LL 3 handlefobject BT . value object B E# & R,
value B 913 {6 managed heap (S0 FAM A, wBAET A HOES
( referenced-counted ) . tLIELrHE UL (parbape-collected) . value B4
S E SR A AR, ) F, local object (FHREXIR) FIEAWIR
%1 "% WX — object” ZEBMESITRIA. class W FRYLE A 5T object H)
S i B O

“¥% verlue ohject BEESE — 4 cbiect object” PR RZ A4k, BIERIIFIZEER
FEUREMEEY [, object object B BT reference # 8], MHE LR — AT
handicfobject. value B FIR{ULRE L& (M handle) , MHATFET heap 2Z
i, B4, —4 object object ) handle L0faTH 16 — > value object TB?

MBS AT boxing (SEH) B MR OR, SRR EE B4 AC— T managed heap
Huhl, ¥ s hREELS chiect object. B[FTIH— 1 object object WE—1F
4Bl —- volue object Bf, REMFH®E: (1) & managed heap (H4E—T
sbiect box (—1a3(E) , fE#& A A value object H: (2) ﬁ"r"ﬂfi.ré object {E 5
IR, () BETM "managed heap Hoit" W T cbiect object.

B handle AUZHBEARN T C/C++ J88t, {HICIRMT (dereference) kR E 769,
B f e B AW . FEM R reference. handle/object. box B .
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Tt 1 o=
object obj;:
oby =iy

obd=1 Z R L

i W (boxing) iLFE managed heap

1142 7% (Unboxing) S5m F#H A (Downcast)

W abiect object, BITEEMETHHF £, M — ol AFCEE FH public i 7
W, FRATTRIE U o) A SIS R A (9 properties (fRIE) Fiegdn) . 451~
T, LI - string object M{EL obiect object /5

string = = "cat";
pbject o= 8;

Jf wmrror; string property Length 1s not available
£ through the ocbject instance. ...
if [ o.Length '= 3 )

MAER T, A A (string ) ROPr A RI BT MR T . BREENTAEWN string
E':f Langth W, ﬂﬂﬁ?ﬁ‘m object ﬁﬂﬁ gtrings 23] ohject A2 B sl
E"ﬁ@ﬂﬁm

[ arror: no implicit converasion af an object type
i to any octhar tyvpe ...

string str = oy

EERIEES, S04 Sashiniy. SRIEIE T Iy, R Am T %0 (R iR
B, HELEEHERF. 3 obdect object ME. AEFRIAELBAFE—FE b
SREMRACUL L . Wk, BEFFIEATHIN, XM CRUBHERT M CHEELT 2ha
TR SR AR Aok, MEFTRAM. 88 T FFNEERLREER.

M CRERLERIEES" HEMER, HP (BFR) HLME iR
TR Hed, fREF:

sEring =2tr = | string ] o:

BAEL (explicit cast) FR&GUFHIERR, BIGIFEM DT HiL B8R 201
MHEMALEE, DERTZ. A-BFRETEAND? REEWERNIMET
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38 @ 1 % Hello, C#

i — FagLL 2y "RA" 2

A, HAEIE, ZTTRIFEE (runtime environment) & SCRMTEEE, I
FEREMERY) o HEHTHE atring object, FESHINH I BMAICE, F4d
—TETHRE. A, -BETHEE TFLCHRNEAEL, /§. 28, EFL
E—HRM, ERTETHEED, ZT-RRFHHHE.

F-AARAEFT of LAV ENERATR MR B EBE . 12 T as. is 3R9EH A kiR A
T reference 5 %ER ER T AR ERM, @10

gtring str;

if [0 is 8Atring )
afr = [ StEing | o

L RIS T IR (evaluated) HAE. T8 chiecc BSCERE 914902
TS, HER true, B2 ESERENIFGE, B E4ESFLTER
TIRFEF-IE 0 CIRTE: R iF A TG0 is 1B crue LB S M FRHD)

st BT AT LITEZ TR as BR1EAF FE LB 20 R LB object
LEEBRTERIHEN R ER R, #i.

BEtring s&tr = 0 as string;

BINR LR o RRAAFEMN (AN scring) , ERAEMMER, TR str
Wi H nurl, SRR THELTEMCHE T, #0LSTN0H0E RS 0L 50,

o s R RN ol T 0
f# OB a dees yeference a string. ...

i — " abject object Bl 45 iF 2 reference BT, HEMITIERMEN (H
140 ) Yhandle i 4 object ] heap M3k . 4 —1 cbiect object $fk W E 2 value
Bh, TEEMIeEMMNE—, HY volue object EEPE H#IE.

12—~ reference T BIFE B value #1851, B 80 B 0 L PEFR 4% #8 (unboxing)
I3 5% 4ok 5 Tl 4 P 1 B4 L0 B ) B volue object P]. TBY, managed heap (%2
B LR (box) 95| Bit#r (reference count) 1L4H L 8K 1.
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115 #1172 (Jagged) array

RACEETE LG - TXRSEHD — 1 ArrayList F$, BT

— P AT R RS LR, B8 — TR~ eI

IRHRT G KT array . FATEICITLE arrays FEEEE, EHRHENEEH “0iRit

o M OTHEERTTRAYEAT. EETERANE L arvays WIS, T, £ R, TER
P RME A P, e 0 ) vy R0 TR ER T

MFRVARMERTERTE, foreach EHRREA MR T B, AL
HT M cbqect NHEBRWLONELE (F4) 880" BTHE, CEBHFEMN
CLEREEET MWL A R

for{ int ix = 0; ix < text.County ++ix ) |
string str = [ string lrext[ ix 1: A7 Ty
} W

f/{ read-only access ...
formach | string etr in text ){ ...} A AT

124730 o 1 O B 4 ) array, R

atring [] words = str.8plit{ null ):

FoBRRMR, BG4S AHE. RIMTEEZIY arays FAB—1 aray
M. AR RS~ "L areays HTCE" B array.

SR aray FUSRAER LA, BTN 1 MILE (R aray) (REH -7 04,
REIH 2 W R (R array) (CRE T, MULEE. Cf ESHEH aray
AREMERINITR, FNEERE—F4 WL HHE,

EARIBTAL B A o) @i, 38— Sy RAER, MEXH M, =
AR DTS —THEEMELAEEmMEdL, ZER “BOf aray” HET
BT, Ll amay B, SEN TR aray of LLIE S B3R, REER
WO array, JLIE R "G — 4000 07— 32 0 K HEUL” . RO ED B B0 69 “ array
B armay” 2 2 array, EILEEHEERGIIETF,

string [][] sentences;

C# Primer - A Practical Approach



40 # 1 # Hello, C#

RV T 6 WML E A array. B—-FWENB-HITE=M, HEE
BEXEMT arraviist object REICETHR:

santences = new string{ text.Count J[]:

A EhBT sentences BT IEHN text.count B array, HTLER "Ll
string HICE" B —# array. 5, ZIEERRITEER.

TR string array 8L sentences BT JLE. FITEH
arrayList, B —FE, BT spric 0, IR MR sentences
[ 7 2 JG % -

string sty
for( int iz = 0; ix < text.Countr +%ix )
{
str = | string )}textl ix ];
sentences| iz ] = atr.Split{ null );

AT T sentences B8 —HEHei0 (A5 818 string armay. %70,
IR EITED sentences PG4 string amay B ETHAAE, TJLRAE.

f/ returns length of first dimension ...

int diml length = sentences.GetLength({ 0 1

Console. WritelLine( "Thare are {0} arrays stored in sentences"”,
diml length )i

for{ int ix =0; ix < diml lengthr ++ix |
{
ronsole.Writeline! "There are (0] words in array {1}°,
gantences[ ix ] .Langth, ix+l }:

fareach | srring s in sentences| ix ] )
Console.Write({ "(0} ", s8)}

Conaole . WriteLineil);

A C# arcay #EE] LA i (A LT system fir &2 25 (6] (1 #) nrray class (Y public G¥
F—— A B cetLengen () R EP —A, Fol, accay SEEERIERD 6RO
Sort i), Beversel() Fi Binarysearchli) gr*f%, ‘I'EE-E'F—?E array .

(C# Primer - A Practical Approach
L



.16 Hashtable ¥ 2§ 41

116 Hashtable 723

system.Collections BT HEEEMN T — 1 Hashrable (HIFIFE) F k.
Hashtable F3ERI —2H keyivalue, H P key T AR E &K . Hashtable {FHR
BFES BATIER Y map B Dictionary. MIERNE A Hashrable REFETT
L Auiliake kb 8

TR iR 2 key, MR GEAY QMR H M value. TR0 E ARFF A
Hasntable, SEEEIN—3 keyivalue, FR45L AW E (value) 308 1. EHFELEL key
AR R E R ST . FERIT L. i e AN

Hashtable words - new Hashtable():
int diml_length = sentences.GetLength( U ]:

for( int ix = 0; ix < diml_length; ++ix")
foreach ( atring st in sentencea[ ix ] )

// normalize sach word Lo lowercase
string key = st.Tolower({):

!/ iz the word currently in Hashtable?
£f 1Ef not, then we add it ...

if ( ! words.Containa(l key ))
words.Bdd( key, 1 );

Jf ptherwiae, we incorement the count
else
words[ key 1 = (int) words[ key ] .+ 1;

HTHLEES key BT HAT ashrable M, BATEM Rashtanle B predicare
method Contains {) . EINRIER crue @EFERT a4 (FE. TTH predicate
method E35E 2 % beol AIMEH) . #H Heshtable INA —H keyivalue, RTLI
X g

words| key ] = 1:
o] LU aad o) 20 A

wards .Add{ key, 1):
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BT key Wik scring i A BHARA, value (1 HEER
B IE keyivalue T AR B reference/value ) HISEIF TR SRS, HEIS H
R AT %, AR T HE s (problem domain) ) class. Hashtable fif
i R &R R I key B value, AERENTHERHN chiect BRI,

MR, BT Hashtable #F value FF Y chiect BRI, B LLBTE0 4046
#, (explicitly) ¥EHFERBR. FI2HI? WAL volue B, 2FET
WEHFRITE (unboxing) . RYHFHIE FRR A0 BY 0 ) TR sh, FF & H sh Kk
M Hashtable FEEEATAES L, MESH "Eir” nashtable PSS,

werds|[ key 1 = [int) wordal[ key 1 + l: // ¥hit. B8, g, Wl

SERERE R L, #ELT L0 a, an, if, but TERE 80 ) G ) R ¥, FTREA R
METAEMERE . mMPEFHEE I E RN, fdik iR e mal s — 14
Hashtahle, S

flashtable common words = new llashtable();

commen_words.Add( "the", 0 }:
common_words.Add( "but", 0 };

P i

common_words .Add( "and", O };

BEERMNERIT0A L F (EAEA ST tashtable) W, EAEERTHI
T8~ tashtable [N:

foreach [ string .8t in Sentences{.ix J)

{
atring key = st.ToLower():
if (| commen words.Contains( key )
cantinue;
I

Fib, BEIFHR& LED. HD S e M e I S
X EIA T BT EERAA foreach BAY A Hashteble. SFTEMEMEH,
WiEid pictionaryEntry object, FEIANE & —*#H keyivalue. DictionaryEntry
object L T — X BIL (properties) : Key #l value:

foreach | DictionaryEntry de in words ) /7 ¥WiE: Bl b furiter B p.17
fwriter.Writeline( "{0} : {1}", de.Hay, de.¥alua };
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ER, MRNELHEEHL -8, v "RANIFRART . OHELEYW
RESTEILY Rashtable HAFAR G TREEEHANE. HifEEEHIELFHIR
FRATED . o fn i 4 s i F

limg=tinted : 1
waist = 1
bold & 1

ERTET nashtable AT keys B BT H hash valve (BEFME) AR,
BNTHEETNTEN, — TRk EEGL key, HAWHFEESAN, Biof#rF,
BRI EES, HHCHTREM ST key, BITHEEE LARME value:

ArrayList aKeys = new ArraylList( words.Eeyvs };
akKeve. Sart(});

foreach ( string key in aKeys |}

furiter.Mritalinal "{0]) & AL} key;owgcds] key 1007
A ES e T IR — R, e T
apron ;s 1
arcund s 1
blogsoms ;: 3

#0 (interface) IDictionary BIFMMAELE keyivalue B4t I — S dRl,
B FWIFH LM, Hashtable IMIE — 807, H48 key F1 value IF X B object
KA. fr £7%506 system.Collections.Specialized WIE X H-THER { strongly
lyped ) BF4L (specialized) B classes, 2.

® stringDictionacy: key BIRIBIERE R string, FEALKANE.

® ListDicticnary: TEJ& IDictionacy A1—THL, BIRMEERTR. MR T
B8 10, BN Bashtable EAER.

® HarmevalueCollectiom: —“TEJF (sorted) H key/ivalue ¥4 string MR
#E% (collection) . HRY value THE key B index (FHFIF5) 3EifmE.
HameValueCollection W BIEER key 2 FHEEE T string values.
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135 ﬁ ﬁ’ ﬁhﬂ ( Exception Handling )

P8 Wwordcount ELFFEIME KIHEEAL, FEAIHAEHmintt. & FRITHEER
FELGHEAN, B0, MBASEET - FHFFFEEN A, WA o
BIF A0S A K LR R R IA TR AT I, SR A W SRR R
SR . PIER — L RAETTIE, TR rile class #) Bxises() B, #
10 A P AT AL string fEB A&

using System.IO:
if (! Pile.Exists( file name ))
Pl - - e

o v T oL B AR 4 20 HE . NET W Pl R &0l 7 At E
(exception handling) 77 T M &R TP HFE R . ZIEERE T REHRN EE.

BB E BRI (1) 88 throw T8, BAHEH -T2,
{2) T caten THRLERHY. LT E chrow BIAANEE:

public StreamBReader openFile( string file name |
{
bt £ile name "==:null ]
throw new ArgumentHullException{);

[/ reach here only 4if no ArgumentMNullException thrown
if [ | File.Bxistsd( file name ]}
{
string msg = "Invalid file pame: " + file_name;
throw new ArgumentException{ meg ).,
}

// reach here if file name nat null and file exists
if {.! file name.EndsWith( ".tzxt" )}
{

atring mag = "Sorry. ":

string axt = Path.GetExtenzicn( [ile name );

if ([ ext !'si string.BEmpty )
msg += "Wa currenly do not suppeort " + ext + "files.";
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msEg = "“nCurrently we only support .txt files.";
throw new Exception| mag |

1
)

J7 DE: here only 1f no excepticns thrown
return File.OpenText( file_name );
|

rhrow FRILHL # object — T #MT Exception classes EI'T‘EFF e R
class (85 3 SE0Hie o A SUARARNS , Sl B FriRA0aR LLE: classes [ B R .
Excention class I ¥ T system fr @ MK, MEMF9E (AXMERFWAEEN
&) #iTeGie. arqumentException f Exception B1—-T~-F35, WILLE ¥ AE
3G O BEFIE, nrqumentiul lException X £ ArgumentException B35, &
iZ =1 ohjects AP MdFE AR — 1.

—~ B — R, RN IR RET A, T b A -2 1 o IR
(call chain. FFit: IFBD call stack) b "W E @ %" FEEHLHERX— F ¥ caten
F.

BFFRRELEL AR W object Z RIS " 8 — T caten TRIFLERY.
carch FRIM =8P Mal: 3BT cacch. EHEIDA MRS SIS, KEEAH
Pl R E 1 - HiHEh .

catch AR coy KSR, toy KL RRT toy B, GRF-F
Fag o A KARI A R F IR . caten FAMET tey K. FI0EL T B FELE.

StreamPeader freader = openFilel Iname ):
string textline;

while (i textline = freader.ReadLine() 1 '= pull )

RATHIE, cpenrile () ol ML =FF W, readLine () Al HEMLLL —F 7 ¥ (B
. I0Bxcaption) . ﬂ?ﬂﬂtﬂifﬁﬁﬁﬁﬁ#, ﬁ%ﬁ-’?ﬁﬂ%iﬁﬂtﬁﬁﬂlﬂﬁﬂ‘?ﬁ
(T —F. GRS, BATVER FARFRREA ey REW, IFS5HRE#)
—H4] catch TR RELENE,
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try
StreamReader freader = openFile| fname |;

string textline;

while {({ textline = freader.ReadLine(} ) != null )

i
J/ do the work here ...

1

)

catch [ IOException loe)
P LR 5

catch | ArgumentWullException ane }
1§ e st

cateh | ArgumentExcepticn as )
U ers

cateh [ Exception & 7]

[cae )

BE, mEME— 178, L4447 RELBINESIRE throw Fik=
B, il “HRELEET coy KBHE" 7 MRE, B object 498 515 &8
SR HR R caten FHNEY SR PTRRHEATIOSE . — B HCEERLLh (AEr)
& catch /4 WA B BT AT ) SR 4 R AT K

lERFRWHTEEHEI®DY, BEGBUMEEITT L, wEEITERMN
catch FHNEHMH return 4, BFSTARLS “"BRE -1 caten TH"
BT —{THb. BFRIFFeEE "FEaElHE" #8E1T.

IR FH object BIXVNE K HF caveh FUEF TS, S “REMEL" H-
T toy EKHRAN, MBI BaMerd FSERTHERSE (BB A) . HH
TR TR EE A B HE (T E) fEEhiE, LRSS cateh
FH).

A0 EoE B pas HBFh, DR cpenrile MM i B WAL — 410
HapH, freader MENELIR try HHRAMNFMEESFEFR ST, ShBW0E
PLI TR P FR PP AL, MO & 8 T FE R catch T8, i3 3R BIM 4 A B WA 5.
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N E ¥ MBS (function call chain) R HM® (unwound) EFEFI A A
Mainiy, (AIEEEGSIRFNANY carch Fh), WiHIE? HWATRFL oD,
2 00 TE ) R & M % AR AR 4T W i A% (runtime debugger) . B P a] PLEEEERE
#ATINDL, BRI E R a .

BATTLIERFE - catah FHEZFHE — finally WB8EH, fEXH caten
FaAMREHES. tinally BARANEFARLESERIER (exit) 3
#HRIT:

e MRAFRWLEFGELE, WAY RLHARY cateh F4), 52 finally
4], &% "EFEELEMETINENT ethiTREE.
e MBAREEE, EHBBERICEN caren 74, B4 finally FH-45H

i, EWFERETHFEZFA.

¢ MERIREEE, EHEREL, Bi finally FTHEERLE T
pof-return ML (FFEL: JFED revuen Z00) $WILITEEE.

finally BhiM ETEMAFEE PEFRNMEE. T "FX" 1 "ERE"
FIRE S (exit points) £, MBMAMMTERERF, MEEF finally K,
3 2 5% vl 7k T Rl TS 0 A UG

118 C# iEZ W ETFMH
O Wordoount LA, BRIIEE=ZGEERBT: () 02 (timing

diagnostics ) ; (2) WL IEE (tracing) B8] (3) WD EES] -~ wordoount
class 9. MF—& I OEE, ARLIMZH—& (52 8) SRrE.

5.5.2 H it Tracelistener class fr 2 &, BT RITH ¥ FF WM EE
EidiH (tracing output) . 863 W ilitE Win32 APl ZEMHIHEL
[interoperability ) , P 46420 timing (AR ) FrEnEISERe. PG5 R L —
AHETERM SR, HREEg—0 o HwEELTI.

1.18.1 K (Keywords)

il e, BB SHEEN - LRNA (identifiers) . EIT{LET EAR C¥ H®
!E‘J%H&ﬁﬁﬁiﬂﬁﬁ ﬁﬂlﬂ abstract, virtual, averride VFANEE T & R ¥
(AL ERmm A eaE) B e#fl, delegate, class, interface, enum,
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event, struct AREMTHBIIEEFLHERAR. ¢ELHTH T 1.1,

#1.1 C¥ L@TE
abatract as base bool break
byle case catch char checked
class const continue decimal default
delegate 0 double else SMum
event explicit extern falae finally
Eixed float for fcreach goto
if implicit in inkt intarfaca
internal 13 lock long NATME Spase
new null object cperator ot
override params Frivate protected public
readonly ref return sbvte sealed
ahort gizeni stackalloc 3tatic string
struct switch this throw true
try typect uint ulang nncheckead
unsafe usheort using virtual roid
while

C# PAMFiIAS (EFF) THMHETEL, 01 name BEEN, name 1 W)
Tk, 0T EREAES SBRTERE, BT AT LA O 2285 i
mhnt e MEME, Wi

class fclass
{

static void Astaticibocol @baol)
{
if [(@bool)
Console.Writeline( "trua™ );
alse
Console . Writeline| "false™ );
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glass Classl
1
atatic void Mi} { Bclass.@static{ true }:.}

!
MM ER o ESHBESTHTEUES (interfacing) IHEFH, FHH i
WEEMRS CF 2L LLEFFUNGIREMETA,. o FREERATY -
Wik, REENE—T “HEREFE NIRRT ARk R.

1.182 IS WHIER Fr{E B 5] ¢ Built-in Numeric Types}

WHFmERD 42 A 1029, BET inc WH. WEGERE TAELS
(unsigned ) FEE, @ALIAEE B v ENEH, #0420 10240, 10
BEEEHHN 1ong BIFEE, SALXEHRANER L AEH, W 420 K
ozl AR, MITFAXET o) P B ETE MR unsigned long.
e e SE—E, fin s 3 o240,

MBI b (e EAS ) R ETE LT E M. i signed
byte B9 B B-128~127, unsigned byte FEH L o~255, UL,

Fif, REHAEMBEMNT ine HEH, EFATSER. BT ESHT
class @ A2, RERBRMEFADT ine ©RR. FEILUT 15,

sbyte &1 = 0; /4 WiF: sbyte T int
3l = 3] + 1; /{ arror!

BALRE, BIFBEHLUTNE.
Cannct implicitly covert type “int' to 'hyte’

ARG AR, fRREE RN (implicidy) $5HR 0[E % K
REAMWE. B, inc TBENFAN dounle. {BUNF M FHA SIFEH /A
4, BEEF MRS (expliciy) 4. FIIGHFHRFAEM double Bl inc
Nt AN O i i g

gl = [3bvtad [ &8l + 1. }; £r DK
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50 /1 I Hello, CH

VRATHERER], AR RM PR 1 tik 1 MR ES RN e B, sy
SR AIRACE B LL “HFIE 50 32-bit ¥ TR X EHE o i T WA A
EE, RUBEAN inc. SEIETEEFINRIER (operands) 20 HET,
FABRERBLAME AN “BAEBERY"  (smallest common type) . lET s141
BEERH - inc.

SN — - object BAM (FINILALA a1 BOML{EEHHE) | A M B 3 s
M1F object BT A BIM-& . SR AREEE, 75 WA G0HE I 1 5 object i &2 51,
T AR B0 FE 25 b R 1 BRI iR

BUENI P, FRAFRE AR (floating-point literal constant} 1 3. 14 S E
deuble BB MRAEAREMLAT v H8AE v, TAEH YL £loar
RIS, F4F (character) FTHHEAE TR S, il 2. + B il $14H ( decimal )
FAWRBIATRKERASES v fF45HFH. K EWLESE I RRE
decimal RUH|, 430 WA FMTE. J 1208 o TEEY B 25 Tt e {0 B

#12 CF WEBH (Numeric Types)

bt Tendo il o e
sbyte signed 8-bit int gbhyte sh = 42

# shart signed 16-hir int ghort av = 42;
int ] signed 32-bit int int iv m 42,
lang :i;igned 6d-hit int long : lv = 42, lvZ = 421, 1v3d = 421;
byte unigned 8-bit int . byte by = 42, bv2 = 421, bv3 = 42u;
uéhnrt unsigned 16-bit int ushort uas 4Z; | :
uint : unsiged 32-bit int uint ui = I;:E;

_'ﬁl-:m-q unsigned G4-hit int ul::ng-. ul = 42, gl2 = lun.. uli = -HIL:'
float 8 L float fl = 3.14f, £3 = 3_14F;
dc:-ut.;lﬁ EVE VT : double -.L‘i-:i = 3.14; :
bool «l‘uhfﬁ‘[ﬂ {hoolean ) baal Bl = true,. b2 = false; :
char . Unicode F#f - char cl = 'a', g2 = '\p';

: decimal I'I&E’.r;l']'ﬂfﬂ decimal dl = 3.14M, d2 = Tm;

C# Primer - A Practical Approach



1.18 C# BEMEFM 4]

& "Cr MESEH" fHxiE, ETRE system 2 = E A &R0 5]
£, ™I int HIEMMPE NET M8 FAY system.Int32, float WA NET #H
¥ FH system.5ingle.

CH Bz EERE, RMMFE NET ESREMTSIRMMM. LE
FeAF B TR IR (simple type) TTLUHR ®r(E — Fe o R RIRAE, (HIBANMEATLLE
N "W —HE LA public EE" 8 class Fin . EMERIIEFEE
EHEMMEM NETHSHSE-&. $—THLRERBINALRT “"iEEAE Y
W AETR A" SR A RS, BT R RATA RI A RS | BRI R RAL NET
AR AR R (N EARIRITAY classes B ] LR E VB classes) . svsten
RBERMATE 1.3,

#1.3 systen | EER

— - T - e P b o ot R e b T LT e b ] ekt e b e D S
O | avsten MBL | ORASN | Systen BB ]
shyte Svatem.SByLe byte Svatem.Byte
short System.Intle ushort System.UIntisé
int syatem. Int3d uint AL SEHLEJHJL;Lif
long syatem.Inted ulong -_E;r_a;;; l;m ..JI nt Eul
Eloat System.Single double Syvstem.Double
char System.Char boal System.Boolaan
decimal System.Decimal
chiject Syatem.Ubject string System.3tring

1.18.3 ST A (Arithmetic) « % (Relational) F[
FfF (Conditional) ¥EIESRT

C# FEXNT ~ERWR. XR. RFERES, TESHATAROMETNS L.
BARERNPITE 14, RFREFTITE LS, FEREFFITE 16, ZTHA
bk % 2 AR

ZILEEIRET (binary numeric operator) FLEES “HUBIFAR" 0 P HRAES
R RETH AR MR ERRESAR, T RERN LALLM BT
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A ER R . FlI0 double # ine 804 S H int WAETE N couble,
G W4 double $IM. int H unsigred int HNEBHEMWMREREEESN
long, ﬁfﬁﬁtﬁ.ﬁ laong Mk .

#F14 C# BWAFRIEH (Arithmetic Operators )

R T e
¥ A ik A : ulnl[;rl * axprd;
74 B i EH[:'Ii. £ E.J-:p:?.' ;
% ]ﬂﬁ-{a-ﬁ-;ﬁ, Remainder) exprl &% axpr?;
+ s i .E}Lyrl + exprz;
| omE axprl - expri: e
e #In Cincrement by) | ++ouprli  exprise+;
£ i% i (decrement by) | --axprl; e:-cprE——;

TS ECHEE, B RORER, SfRERE. FRTNGHEA. SEFELIM
I (RED BRERTT () G

5/ 3T e1, 5% 3 HERN2
5 / 4 WEgERB1, 53 4 Ry
B/ 5 MEMmE1, 5% S AERKC

W E AR TILESS (checked) #AF %4 (unchecked) HEEP iy, &
S, MBEHELE AL RNHEETE, 23S overflowException
B, FARE I T .

BEERARTSMLRE, Hin "Bl o" BEEMELHRARILTK.
H At Fo e (1 5 = WA E S B NAN (not a number) .

FERETRITEGHE S ST R (Boolean) true Bl false. F/REEIERCHIE
R AR SR, FitxFREHT LIPS ERE (concatenation) . #1I0
=4 int B a, b, o, FEGSHEN &8T5 2, ( compound inequality ) "

£/ 1llegal
A l=h |I=s g;

BRGHNY, Bhe = o MERSRIHIRE, T int c LHESW/RMALLERE
TR,
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#15 C# =FEPRHT (Relational Operatiors )

R L B s

& T exprl < expri;

- =T exprl > expré;

<a AT ST exprl <= expr?;

»= KTHEST exprl >= expri;

— HESFH (equality) gxprl == exprl;

.....

i T 5% (inequality ) exprl != exprl;

#16 C2 RITFEESH (Conditional Opeartiors )

| i OO - - = 3 T S R R N ] T T = i

T T R R o

Hhricad fs P AP R e e et
1 logical NOT | exprl;

8

N OR (# 5 iF4) exprl || expr2;

& AND (38 3E 7 A5 ) exprl E& expr?;
logical OR (bool) . T i Ah exprl | expr;

logical AND ibool), WS | exprl & expr2;

7. &=, (conditional) cond expr 7 exprl @ expr?;

AR /Y — A TE AT

axpr
? execute 1f expr_is_trua
+ execute if expr is false;

TR expr WAEEH true, ME () > I RS A 0 W AT ISR expr
WilfiH false, BE () ZEMREAFEWRNT. W RBENNETHERLMN
HEFNB . L FRIEIMLGE R EHRER, BE last_clen MERE "RIE
EEAFHZE" ST 0 THEES:

Eepanle . Write( lasc elam ? " " ", T };
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BT osignment 84 (=) SiEEEZE (ZWE) . FTREETMEZ T
B shiE sk N . FILLT iR 4E 1024 BWIIHE T vall M valz;

/¢ sets beoth to 1024
vall = val?2 = 1024;: 77 BF: B8 Fvall = (val2 = 1024);

1 T R AT 4 X object, T object A= B[R]0 th B iz B 00 & 5 A0
“g4d asignment BIERT BT —BRAIEXSE. BRIFEFTERLIAS:
cnt = efit +-2;

AT LA B St 4

/f add 2 to the current value of cnt
et = 2

R, BT RAN R AR A AR Y R A 2 awignment R ET

+= —_ * = f= Y=

C# TRIT 0] SRR o) FLREARIETT (-~ ) 4% object i 3080 1.

ent++r o Sladd 1 toe-the current walue of ont
cnt==3  J/ =substract 1 from the current valus of cnt

E T RETREWMRELMEREE. WE (pefix) BUEM “ERE" M
{, F# (postfix) fREE “EFAW" 690, LEEH— T, Tzh,. HRE
Z object MEMF, EEEEFRE (HE1) .

1.18.4 $#HAETTHL L (Operator Precedence)

I RIER R R, ARR CINEE"T WEGREZER. 3FTRIEFHETR -
Tk, WRUMIES OFH) MFERE T % N RET AL S S, 0 s+zv10
RS BB 25 W 70, BN EEIMEFEMIL LS, BREREAFH 88
FeFl 0B 5.
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JAETT L 4R P IR e —— R B "HEHEETHRER" FE
HEESEEITT . $un s+2) «10 METE B % 70,

BLF R - L8 MR AR AF AU Se i . 3 H a0 & — PR FE TR L ILIS £ 51 1 O %
AL IR . R - T & TREF AR ARME. 3T g8 E f e,
REXTENFh LA RT (FE. ERESWHAMEET)

BMiEH Logical WoT (!)
HBRER ¢, 7,00

 WAEN +, -

KREWN <, >, <=, >=
KkREW ==, =

 ERIE® Logical AND { & )
 PHMHES Logical oR (1 )
EES ANDEFEL) 0 oss )
FTEH or (WIEL) 1)
MEZH =

i, &Ll b

if (textline = Consgale.Readbina() |= null ) ... // error!

ﬂﬂlmﬂﬁlﬁt textline AR string BT null. FEHE nequality

(FHML) BRI asignment (RD BAERFE SR, SEIFHERSH

AR RN T R

'- ;Ennanla.ﬂudLinaH l= null

. BREPNS, HRN true T false, MEBEEE LR T texeline, XHFH
‘ ﬁa BdCt HFEFH bool B string B,

 EREWIEMW LR, R I I 00

if { ({textline = Console.ReadLine()) != opull) ... // OK!

‘1135 iEH] (Statements)
| CH EiHMA{EHEH: while, [or, foreach, do-while. Bh¥h C# iﬁ%

A el switen. MIFATFE17, R 18, 199
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& 1 & Hello, C#

# 1.7 CH WIBFIEN

while iarray[ ix ] = ix;
IX++7
}
for {int ix = 0; ix < aize; ++ix)
for iarray[ ix ] = ix;
foreach ( int val in iarray )
fareach Console.WritelLina( val );
int ix = 0;
do-while da
{ .
larray[ ix ] = ix;
+ix;
]
while ( ix < size );:

218 C# 09 1if T4

1fF {ua:_rsp;t'ﬁ;-l{
go_for it = false;

if ( usr_guess == next elem )
{ /7 begins statemant black
num_right++;
got it = true;
I /f ends statement hlock

if-else

if { num_tries == 1 }
Consolea.WriteLine( ™ ... ™ };

elae

if { num_tries == 2 )
Console.WritelLine{ " ... " );

else : :

if | num tries == 3 }
Consola.WriteLine({ " ... " ):

alse Console.WriteLine( " ... ™ }:
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Fin,
L

fl:;'fi;lﬂ CH# i E T 37

»

1 -ff;quivaleﬁt to if-alse-if clauses above
i witeh ‘switch { num_tries )
{

case 1:
Consecle.WriteLing{ " ... " )
break:;

CaARE 2
Console.Writelinef * ... " }}
Freak:

case 3!
Consola.WritelLine({ AR S

break:

default:
_ Console. WriteLina{ " ... " )i
1 ' break;

' 1

// can use string as well
switch ( user response )
{
case "yea":
/! do something
goto case "maybe":

: case "no":
2 // do something
¥ goto case "maybe”;

case "mayba":
// do something
break;

default:
- // do something
b break;
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21 FEUTH % — M 5L Class 59

2
Class B ¥ vt

—4 class (#) 0% — B b GLbeE L 3 B 4B W 3 1 TR AT OV
(application domain) . FUNTEL BOPLETEF { Computer Graphics) ¥4k, class A]
PR, @k, LRk (ERek. WA, SO . ERgRAnm AT LAY
8% | 4B (matrices) HIM B (veetors) . TE Windows 5o A R it i i
FA T RIE classes ## P text boxes (LAHE) . buttons ($4H) . label (Fr2E) .
message boxes (i BHE) . A &K FEH (F 6 It b 4l O B ST T A
W classes” FF 4R B &£ Fr .

— TS, class BB HR: B RAHEIRIE (operations) i) 4
(properties) , HEFR public interface (ZAFFHEM) | 5 -FPsHR AEAH T HRAL
H (private implementation) . %2 classes I/, JRATILH: public interface A 2
> Fnd o, ERBYMTENT AcrayList object 89 TUE TR, sk B i )
% count property, X8k ¥ public interface. count FHEINHLT. 1 B S LA T
(BT count 7] BLFE ¥Rt BFE6E 3, S EN AT ROHRT) o SELA
WA SRS R RGN, FEAREAMNAHAERE, HBRNRHTECH
classes . BN interface (FE01) F implementation (353 ) 45 JF %

21 B|AIIE —MIL Class

Class AT LLfL 3% —fIh i dhmds, aifSREAPEL (general) & HA— 1T
F4k ( specialization ) A 7= . (710 Filegtream flMemorystream AR {0 T System. 10
G 2[R Strean class” BUFFALE . Stream 10 —MREEH) "HOER” (WA

C mEMRAIMER) , BE— TR (absraer) class, HWARMEE LT stream
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60 # 2 % Class 824t

HATA (FER public interfuce) , AHFEECRLRL A, stream ) FBWALI T
i B4r (L1 file stream classes f memory stream classes Z 0L, X —#HFE Y T /O
WA . file stream classes il memory stream classes #34# 5 % stream class type B %
Bl (subtypes) . iX# type/subtype B3 # (ERE @3 £ 8% ( ohject-oriented
programming, CQOP) BIELLHRM . 5 3 SHEHEMEFT OOP,

E X classes [AIEY G F 20T, F|WOE CERGIZLMOR classes. it FRA#E
H#: I mE MmN classes. iRy, BT ETA LY
(functionality) . System @ BE @A K DateTime class fl Buffer class T 4
.

FERIER, BNEFLWT —+ AL “CEnaeniEs-a% mEr.
WRMNBEILIFLD AN TR A2 it wordcount class HEH .

AT L i e 2

T EHEE — TR E wordCount class BEREShITAT IR, R
TR S class MALOLARSE. DELHATiE: MM ESBNESY 4858 —
HIL? RFEREERTERSM AL E8 — ik, SNRTamiTe £
#. W3 wordcount class, FREWE T 1L F Y- fE,

I. openFiles (), TR\ REZ 04 AR, ISRA S, MR .
PSRRI — - S AL R R, R — e S LR e
Bids (AHEE) .

2. readFile(), R CEIFFRHER, L&T—Fobd.

3. countWords (), fEC4&EEA—D100A, FHHTEE LR,

4, writeWords (), %500 NIUFFHE 85 5a] ) S B0 e S0kt B0 38 s i

e, B— A wordoount class object . iiﬁ-*‘i‘*ifﬂ#ﬁ'ﬂ:ﬁ%ﬁﬁﬂ,

FEM &I — object i, 1A —THEELEER. BIVEEEE VR EiTEN
THRENERFIL.
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2.1 R{IME I Class 61

— B TH R ANEIEE . RINERERE 81 M 7 A interface( &M ).
T4 AL R IR ST B interface i T MEAAE AL (1) oA M AR [ B B] (retum type)
(2) E¥HERT| ( X# signatre, "IFIE") -

“HYF|" WRIITBLLEE object & ARSY ., TREHVARMMFER, HL4H
A SRR G A REIOE R . EEE S FRENEEZ object HEA,
T object il R 11,38 o # P ARATTH BGE B, ANt AT LA SRR R AR AR UL LS R0
WO, fE CF 4 (EE —AUMIRTENET S0 | LSRR Ol
B R A, A REE—fmidRENS (B srREsULT) |

it class AL BB, REGEEEMENAEETLIEE. ZHTEIE 4
B, % — class object LT class S i A £ {0 B SRS . BOTKTHR
DT B R S A SO, EE AR L O B . R T AR R L R
HE 4 class object” Y 14 TH4CHE i A L HEATIZHE 2 A7B) T 16 (b 4R 72 #L R ( programming
model} .

—HEER N RN, BRSNS, T-SRITERE T B8N
[E148 8 (access level) . HEKREE, REHETEREYN Y public, HETEFH
afLLigiE): SR M RE N orivate, FEEEIM class (M AR DL RSLIRA. (@
M SEBEIATH —ThEISS): protected. F T I TRMAMNEL. )

EBZTF, B4R SN PEEMRY public, Mik—3kAFH LI
% W B wordcount object 758 (open) . EHL (read) . i#Y (count) . H
A lwrite) . RMEBEABRENRFE, BNHTASEBEL LR, FAHEEHN
) NP b AR 2RI . U, ERATIAR M ARG B P S ek R T R R R
e . B, BRI D TR R HAFEARENR T public B,
PNy £ % processrile (), HREMA bk 4 -t AE . TR 4 5 0 AK
{EE] LAPSE 30 private.

IFRIMTEHFENMESMER. &R vordcount class & XA B — AR
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62 # 2 & Class A9i%it

using System;
public class WordCount

{
public vold processFiled)

[
cpenFiles();
readFile():
countWords () ;
writeWords():

1

private vold countWordsi)

[
Console.Writeline| ®!!! WordCount.countWorda(!™ }:

1

private wvold readFile()

{
Congalae.Writalinae{ "1 WoerdCount.readFile ()" )i

}

private vold openFiles()

{
Console.WriteLine{ "1!! WordCount.openfFiles()" }:

}

private void writeWards()

{
Conscle.WriteLine( *1!! WordCount.writeWords()" };

1

MRAERELTEE LT class FXAM. SREVPENTHFEE. £XEHH
WRAZAT, =BT ERIL AN, 545058 FH¥EAHE TR 5 iR E R
{access level) . BEi F, IR REY (Fclass HERAR) B

Hifilmg 5, E3EW % private £ 5.

FYTFRERrB82E (namespace) 3 ERMEHEM AN class, &% 4 PEH
% private M internal (GHEEHFEL T class NAEECHAMTE-ERLH
(assembly} Z Al W, 5 8 RS0 TH AV EREE) . — T class H AWM
Hiflfolgk 5], @A internal 81,
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19 FE—4#HM Visual Studic MHE 63

R4 3R class (MBI A B ATAE, HEERERED. BT
L, RO %E XA EE TS, R public A5
processTila() - R, ﬁﬂﬁ =TT ‘&“iiﬁ'ﬂﬁdﬁ“ﬁﬁﬁh‘fJﬁMEﬁ'ﬁﬂ
WIHE, H— NS — K R Al NS T, £-hEke.

s A FRE, RAITHERHE—TAD (entry point) . FEZT REE
£" . H£/ -1 wordCount object I H processkiled):

using System;
public class WordCounlEntry

(
static public wvoid Mainl(}

{
Console . WriteLine( "Beginning WordCount program ' Ry o

WordCount thetbi = new WordCount [}
thetOhj .pracassFile()/

fonsole. Writeline{ "Ending Wordleunt program ... o

]
I

iiTmﬁﬁmﬁWHMKMMtmﬂﬁmﬁﬂT‘¢ﬁ¥ﬁC#ﬁWu

ST CH class M2 W, AERATHAEFF B —1 Visual Studio THH (project)
WiE i R

22 I —4-8 1Y Visual Studio Tl 0
r'rHE: Ll F & fRImeG i B82S MIRILA, & VENET eh R i AT &

MEELE A Visual Studio Il "Console Application" Templates (Mg ) B
¥—AC IME, RGP EMEEIF. i Visual Studio Start Page (& 1)
O RN ER (W 2.1) . W& New Project (WTEEMA) HH. i3
Project Types( I B 23 ) T i Visual C# Projects( Visual C# THH ). Templates
(#4i) 2 F A Console Application (12l W AFF) . IME &FELH
wordceunt. Raf LR ABER R, ©alll Hik— 4R RRFERARETIH .
ke S, AT OK (Bh7E) . |
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64 # 2 B Class ikt

---------

g |- onkepire. 0 | mouron x|

i L LI
' ATy =y
' o) =,
e _I
T e B L E ek b .

prswaTe TreceFlugs n trasE!

i, privat e dzFaylist [CRATTIH
: srivers Arpwrlist B Faxe

i
B ! priuxta Haahrehle m_wards
[

!E priveme miring 1101 s serdanses
%:-'. 3 priwate Straasleader  m pesdez,
= M privats Strean¥riter  mowClber:
- privets JoewPilTer S TCAORL
rlj_ privsta TestPriterTracelisbensr coot:
Al gtwtiv priwmte chat '[1 s5_segaratusa = new onar f] |
1 B0 s gt s LIS Sy i g
o e e P e

L e

peblye BordCamtd sring fale raar ]
¢ anial file nmww, Cales, trecaFlapruaenedd 1[0

4
? 5 public Fordieant [ sTEiAg file name, becl spys fraceFlapa Trase b
B File mame = [ile_pams:

B_EPT & AQ¥.
m_TE&TH a Frisa

F if § mzpr )
:5 n_timss ® niw Arraplist ().

1

rie

g i = Y g e .

% 2.1 Visual Studio

BT ENRY SR classl cs. HERTEALEFIN word count . cs, 1
UL TR B 4 R S TE Visual Studio F 364 project file BT .
{4B AT LA 7 Solution Explorer (IR RYIIERS, M 21 5T 4 (g p-1-
1) Bk G . AT TS project files ([ 2.1 PRYTHESENMra) .

“@iF" F &4 source files ZAMMHE2 — B, Hnth s 0PI 4.
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2.2 HE—-T#B Visual Studio SNH 65

I S f78) Solution Explorer B 01 3237 7, 8410 817 {C3% Solution Explorer
BEE-- =M Mobius " Eif. ELATRRG LAME—TTRER (B 2.1 &
B 1 AYFAALE ) . TT /8 Solution Explorer BHOE, WULERRED classl.ca, FiE
Rename (Hdr#) .

Visual Studio £y 3% {14 Rk & 1 namespace PTEAFT class 732 . & — m#680 R
B4, HFHU - TF AR TER. BET LPEA LT wordCount class
EYE, E, -1 AR, SR A (parse) B, EELH
.2 TR b RO B L) AR R

FH {137 B A WordCountEntry class. 34 —#am A 5 — T .
WO — A C# W, MR Add New Item (FRNET.M) B (B 20 PEOLE
Triw D 5 AUEEMAL) . 7E Local Project Items (M5 H 10 ) 2 T iE# C# Code File

(L) , MEHEdEN entryPoint.cs. FZE. S Open.

FATANLEL Build (ER) @& RGHFERT (B 2.0 59 6 B TEEb Ll
BRA-) T e o T AR IO L O A T . PR T SRR R (Errors) fFS
(Warnings) #F42H Visual Studio T IO 2M. BN H P E — FaiRHHR,
program text window (FEFFLEE ) (4 Bmi E MR AT M.

“ETFE M FIF program text window (FFFCABO) Wi, HTRE5H
RS iR A class, [ EEEREAHTEY class A . EE 2.0 %, LHAEFMN class £
WardCount , ﬁﬁﬁﬁ%ﬁﬂ]ﬁﬁﬁ m reader.

FIH Class View (300 WO (B 2.1 65 3 BFEMELE) . FRAT0T RIHE )
PRTERET R %M 0 classes B class members. M8 O RATH S M A classes.
&1 class & FA TR @ B (members ) 5] 2 . #L7k F -1 class 8), F 4~ class member,
MEBEEENErFLER =T EEA.

B SR Tl E 3 A T AR R R AR SR R, RTIMAEPITE . #F CoreFs,
STEFBEBAE (debugger. BHEE 2.1 175 6 MEFP I RO, $iE
MR FEEEATRE, WEITEE. ) HRETRITETER. BFET
sl EEHEE D, BRMADE AN iriteLine () WILHIR,

C# Primer - A Practical Approach



G % 28 Class it

i ,_FE Eﬁ #r 4 Bk 3 (Data Members)

BIEM R RTME: B class B3 (instance) BIHRIGEFER, WX
AL B R ArvayList B FBEHS . class o7 8030 o BT LL ¢ fR AT (T RLRY.
4 171 % 12 20 (] 0 522 38 1~ chass 75 782 AW A0 488 ll W 7

A SRR R “EPRIY class TR TREANEIERET . FOROL
WordCount class GRS A HLE A ST EEMERRRTTES (BHETHE BE"
A CREEELTEET S fiE) . BRI AT AR R e AFEI Y class BUHE A I
.

W MW A B R A A A T B R M (objects set) . HRKET
object REEH — A RMAAWE, BIWVIEHEHREETN local object. 24
i G B S A A B R M A 01K — object, BEAIMEMESEBRETHEDN
class SUIE L 7 .

AL, G readrile ) MAEWATHGTENL. ERAT T local object FIFE -
class Wi Al i .

private void readfilell

i
m_taxt = new RrrayLiszi():
string text line;

while ({ text line = m reader.ReadLina(] )
= pull }
{
17 texe lins.Lefigth ==:0 )

continue;

m text Add{ tedAt_line };

text line A% local object, FILAGEATTERE M “HPRRE 2 T
EAME-TLE. —BLMHEEREE, X4 object HEETH T EAIM A
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2.4 Properties { JitE) 0

m reader Flm_tese ¥ FTHA Y private BOERALA . 114 75710 {£58 )9 openFile ()
M@ LH streamReader object, JEH B4 AzzayList object, FFAT L AEMIETLT,
SHFEM countwords () UrlE].

BLF 4 wardcount BY— S04 804 it B (19 A5 0H

public class WardCount

1
i

private bool W spY;
private hool m tracej
private string m_file name;
private string m file output:
private StreamReader m_reader;s
private StreamWriter m_wWriter;
private ArraylLiat m text;
private Hashtable m_wards;
private =string [][] m_sentences;
Pl 55

40 BIE i R ER LTI JL TR B (access level) . =~ R A 07 ) £k
et E ks R, EEREWRN crivate. TR, private O 7 5 ke ATALT
class PIERME Ui o). — Ml FARTE RIBSIB AL DA 24 private.

2.4 Properties (i)

iR property Fl attribute (8.6 ) 7F C# SIS HATHE, T 10 i a8
i, PEEES JRR, FS SR FIFA DRI, LT property PFN TEE",
# attribute % “HFRILEEE" .

— A~ class B RN 205, HM#&E (representation) # Wit ATIES. (1
104l WordCount () — i m trace BEIHM bool BESALR 11,55 R AR kA
Wl rue ol false. BAMA AR SRR, AP &R, FllHLESER S (tace
text) $hETT— L4l F1E%E (console) HFfmik. T AU R, &1
FRas ERTMH T PG, TEREMRRYE, THET n trace
RIS, m trace MEMAMIEERR=MINE: cracectt. totonsole Hl toFile.
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R # 2 & Class Mgt

m trace AW Y public, B ] RLZE A TR FUAD B E B R M 1)
m_trace. 1LeE B S A6 class BT Z 6] B WA (dghr coupling]
= PR class @i H TR SR —T BT, —H class i H BT class £
T OOEX) , AP TREMBEFEES T

Fifif {8 B (information hiding) 24§ "2 A iiih(0] class BRI T
SLEPAL M B P RERT A “class SCHT Z (A{RIFIL A (foose coupling) , [T
TR AEET N TR - S E e class IR piEh. H
WS class PR AL 7 B0 20 private, [O[ICH(E D ERE.

“EERR Re T ERSHIEE, ANENT S —ERE. Wik HA RS
B~ private AR R? CF SR ZEEEETRAN (named) class property A
24t "ger” M "ser" HiillZE (accessors) . #E0:

public class WordCount

|
// private data member declaration
private string m file output;

4} assosiated public Pmﬁaﬁw
! publ:_::: strinc: ﬂutﬂan _'}:-: .

i aﬁﬁ : e
o i‘f Writa at:-:e:s;a ; s I T e

e i ﬂl,umimﬁth.._ﬂf.ﬂ ) R
m Mlﬁ autput - "il"ll.’ﬂ:ll.?-' :

MH property B class P — 1 public f R, S ERTIE class #Y X T private ¥iE
R (EEEE) il #E X —1 property, WIEWWAGER. BR. LR
property ) &85, M0 F#S ourrile WRKIS1H stoing B1— - public property.
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2.5 Indexers (E5|8%) 60

IR IRATAELL property T HF “BEL"  (read) THF], BNERE—T "ge" I
Al (KR TR . ELHURE Y property LU RIFATEAYME. RGN IR
BA B, "gee” Uiln)gE R R DA S Y. B R IRREE: get
i 0 8 3 171 T S o 7 A L

L FR AR property THF “HE T (write) Uila], BAERME—F "ser”
M8 (R —mY) . EEP, FiF value MR M-S propery R BIMHE . 847
A value SHERE T “EL(IMRIETT (assignment operator) A4 (I . I BLEY
MR, "ser” VF[RE value ML= TR AT BB E .

F 7 ¥ [ property #) J7 24, hRERATN R 6 1l At ifilo) i . Ml
LLFR B
atring defaultFile = @"¢:\text\wordCount.txe";

if | theObj.OutFile == null ]
theobj.OutFile = defaultFile;

fE i f A0 SRR IR outrile, MBI HHITEME RS "ger” 1l0l45 . CutFile
WU E AL (AR EAR) WEBERE sec” W, valve Wi E N

string object dafaultPile.

FEATAT 4 property B 0% HiE (read-only) (7] AEREHK "ser” ifflnl 4
BAWT.

2.5 Indexers (27| #)

Indexer F2 3 class object #2500 array — MR SIHE . indexer B EEFT S
8 property, ‘E ¥ property — e 1 — 20 get'set TMAR. FRAME, it HWLEIx
B chis (TIIEHEIEARIRNEF B8 ) brid indexer, HATREE P —TRTIEH,
T AL ER .

A-P1F, iSRRG FbR (subscript) FRIETLE He-1 1 ia] £ o 2
g

int count = theObj[ "Llery® }:

Fl it 85 LR iRE? TWH indexer JE XA BT LR -

C# Primer - A Practical Approach

|
|



70 W2 E Class Miit

public class WordCount

{
private Hashtable m words;

ffﬂﬁ:ﬁﬁﬁﬁimm&rﬂrWﬂﬂ“%ﬁﬂﬁmnﬂmﬂ]W#ﬂ.ﬂk

f/{ our indexer: it supports nnly read ...
puhlil:: int #.h:ll,f_ Htr;ﬂg' in-:ﬂaé;.l-l ] !.i"' #EI tl'l.:l.:a ‘PC# :.n-:teae: Elaﬁ

1f 1 wﬁﬁmﬂ == q'mll : ;-
i th::mr mr Em::emi.w:j* e cras
1_ PR

i W v
e o |
B g’ wor i = )
e CRR Pk i
P Ea e L ER A

T

L indexer B, FRE FEREN (1) HEEHT class 0¥ CH LENH.
FRFIFARMNFEGRME "ser iFRE, BB RUTERERF (01 W
T werdcount object 5 A MR, £HH5RIFER. Fn.

theQbj[ "fiery" ] = 1; // error: set not supported

LA T B9 indexer [FIBY & 3%, SiRME. BT —4 private array A 5 .

public class Fibeonacci
I: . i e e i rodh by} L | ol o ) i TEERN CEW ERERT R b L e
. public decimal thial dnt indes J Ul oo
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2.5 Indexers (E5|#%) T

ok

1i{l

- check index| index')i .

| mis_elams ifdex] o valuey
} _5 i A '

r

L '

private decimal [] ms_elems;
77 ik, @8 EH indeser . THAE T XK operater(] HIES. W s

private veid check_index( int index ] { ... }

ELF R B Matrix (¥ERE) class B9 ZHE indexer. FAS AL indexer [T
At A &L, ATl E 1 indexer i -2 S| 3k — F AR TR E 5

public class Matrix

|
// not shown: constructors, methods

puhlie int rows{ get{ return m_row; 1}
public int cols| get{ return m_col: bl

L publi

e Bttty
. mUmatlvew,cal] = value;
oo s e L s LR

i

private int m_row:
private int m_col;

private double [,} m maty
private void check_beunds( int r, int & } e}
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72 2 &FE Class MRt

b % indexer {152 K7 = 0T

Matrix mat = new Maktrixi({ 4, 4 };

fFor  int ix = 0; ix < mat.rows: ++ix )
for. d-ing iy w0y iy o mat  eolagr iy}
. e o PR B

mat[ix, iv] = ix + 1y;

2.6 EE !_Tl ’E‘H ﬁrﬁ 'fh { Member Initialization }

class £ B %18 0 f 0 2 E Sl A6 1k 20R0 B Aot & (. SRRl (Numeric
types il int #l double B TIE W 0.beol BIERETERE false. T reference
T B W E S ron . B WL ENME (default initialization ) & operator new
P e B shIh T & ey — &R ah ik .

0 R EE S e A A A, B AE M A A B AY o
. (B0 A R L A A, SR B T class 1T EER
class P A0 "B AR IR RT

U class @3 FR200ETMEB A, el LITE class A PR EI8EH
{H, F:

class Login
[
private string m password = "ChangeMes":
private int m max dirs = 20;
private bool m_save all = trua;
private string m login;

U

YR — 4 Login LRRT, {9 m_login {4 HMEHME null, XK=
R MY HETEE S Lk AP MG i E. A ERE (rcassignments) E)
fER R A AT EE. A m nassword €04 m_max_dirs Z §IGWEHT,
m_save_all MIERGTwEE. Ml "HRE" FARTHRRER, #lm,
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2.7 Class [F418 BE4L ( Constructor) 73

clazz Login
{
private ArrayList m history = new ArraylList():
private string [] m_lib dirs = new atring {]
{
@"C:\Program Files‘\Microsoft.Wet\FrameworkSDE\Lib\",
@vc:ywPlatform SDEALibA".
@rC:YWMESDENDHEENLIB"
li
S

-2 CBTRMET FENRIGEE, AT class Wi EHEE PR — I 0 A HEE L.
R LR class RATIIACRITSIREE" 20 —Fab TRk, FiE,
RSN A 5 — A IR, ik FEBUAE class object BT B 7 HEE R R
’M A ThiRds Y class BIi% A4 (constructor) SEfE, BT —.

2 7 Class [543 e 1 (Constructor)

RN wordcount BFELRA PRI &M, BCANTF T LUK AR
1 ﬁﬁﬁm. B AR R VAT . FUFALD MainG AT
4 BB, MR Roxdcount object, THEXA AHMRT AT
B, MRS bl object STRCT.

i

L, HNRRAER, B AR worecount object, M HEANS 171
S AR ER TR member (1. i1k 00 B E THRER -4 WA LA,
. mAPATEERERTENE L.

© class WM (constructor) R —FbHLE: UL, PRI class
~ objeut HEORFHEAGNE. FmBENEESZFEE T werdoount.
é{ibdeuﬁﬁt theChy = new WordCount( £ile name, spyOn, tracedn }:
_:'ﬁﬁ%éﬂhj‘p:ucassFiieil:

j‘&ﬂm file name. spyon Fll traceon HHRETE Main( 01 S AT A AT o i

. ol

A
| I
BT,
I;'
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74 B 2| Class FIigil

et e PR A R L ¥ o M R R TN B

public WordCount | Etring file name, haol spy, tracaFlags trace )
I

m_file name = file name;
SRy = spy; ;
m_Lrace = trace;

i ( m_spy }
m Cimes = new ArrayvLigt():

93 R —FPEY PR Y class MR A8, T class [7] % AL A~TE A [ X447,
MAEA IR E AT ) (retumn type) ——HHEEE Y void 177,

L F T operator new )i P wordcouns ohject B, FECER4F GPH -8 .
e Yo A “—ﬂmﬁrﬁ;{%ﬁéﬁ'%mmﬁxﬁﬁﬂmﬁ e i
LW obiect WAL . HWTh BT RAE R ER®, TR SR,

IR class HHLEE A Fil AR A, FRALL N iy @ operator new, ik
AR AR A0 BIHE LA 6951 80 Carguments) |, {545 XIS R4 RH
WordCount class K ik, ZFA 10 operator new ITEAMEEBE 3 1318, FTR T MR
RINBUTEE “RBEFT3 M class object” T. Eik, 1L F 0 kS
B AR R

WordCount LheObj = naw MordCount(i: 7/ arear

BRENENUES WA, mEFERIMEH=13 08T,

BH class HrH#, BT E RS R E G R InBfR e, ¥
IR HE R PR W W, RAIFH LI LR “class object HIis A" 9

C# JUITIRAIIE L2 Wi, # 04 Ml meing H—1=" Hen
B (parameter list) ——Hi5t REBA M UAEEBIFR. SRS HALED
R E T E 0 LR, @R “E#R°  (overloaded) §iXAEE. Wik
L Wordeount 955 = 4~ wl S (L Bk kB

i
|
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2.7 Class B9 % e 8¢ ( Constructor) 75

public WordCount( string file name )
: this{ file name, false, traceFlags.turnOff ) |}

class [F1 5L -1~ o 8] L8 AR — - class B9 5 — -4l iR 4, 5518 b @ dE.
ik bl = N W,

1. KRBT HE R EER I, (signamre) ZEWMHEF-TEES (1), HRESMFRT
(el ) R a5 <

2, BT (keyword) this, HEAVSRITRRANIE &, LA PR M o BB 4 class
CiETE: MdEE base class) 19— 1R R .

3 LRSI (arguments) . FRE1% 08 8 01 30 080 00 440 W. SMB) r A
SFRT B F5 o 2 R ) 6 1) O — 1 i A

this e BF AT R AT 1 35 o B & S IR o e 3 = P IR 4
ERMSEHER. —HiE (Z8%) REGETCE, BN (Re8) Wisak
Fatosty, ERE, MTPSEMLERSTETH, FURIS0R-— 20
A 4

ELF 8 point3p class £ dispatch-to-another-instance constructor idiom (4FE 5
A—THEARZWMATE) B85 —PRA. LAMRAFEFESR pointin
object i, AfLLEA=A. W4 -0, RLFEASTWIE. STE0AE
EFy S e 1 50 4t R 7 35 {0,

Foint3D origin = new Point3D(): ff Point3D(0,0,0)
PointldD x aoffaet = new Point3D{1.{): f-Point3D{1.0,0,0)
Point2D translate = new Point3D(1.0,1.0);// Peint3D(1.0,1.0,0)
PointdD mumble = new Point3D(1.0,1.0,1.00;

hIAFEL EEfE, Pointan M CHEEMET SREGXET. B8, B8
B P B WL e K R

class Point3dDd
{

public Point3n( double vl, double v2, double w3 ]
| am gl y= w22 =93;:.)

publie TointdD(double vl ,double w2): thisivl,«2,0.0) {}
publie Point3D[ double vl) : this{ ¥l, 0.0, 0.0 )1}
public Podnt3bd{) : thisl 0.0, 0.0, 0.0 1)

R
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76 # 2 B Class ikt

P T LIS 0k B 8 08 8 nonpublic (JRBE] nrivate B protected) |
nonpublic i & ¥ class 77 #6002 A5 0] FEAY . 2R T class K 075 5R B0 7T L
18 class 89825 T 14 T8 A B 1070 60 s 95 52 74 %5 Y object.

CH# H class BIFHARMT —Madhibird, HPOF—FG LB class HiE
. new ZIEINEYBIPE R 2 — 205 H b 01 SR 5 5 A 08 £k S 5 0 8067 o B )
i . AT R R A it Cexplicitly ) #8046 A B B 0 EE TR 4.

AR T R e 0L 8 R T LR RO, R MR LR e
BitR A TER LU P AR, RIOTFEMINEECkRER WANEE,
7o TR LA H8 B8R (64T o 24 8 AT B P HR 89 — TR4F (Ao 2.6 WATIE) .

2.8 BEE B Gmplicity this Reference

SV E Wk BRATT AT SR A B F0 A 5 o B BB instance members (i
HALH) . ARG, TERATORE N T class object (#—aink) b, BE
iR E— 1 “instance MIRAA" WEFR. ETHIE “instance EABE" , &
g 3 o0 A0 A 7 WL T class object A HEH T .

| EE: BVTEAE insfance F15M class FIHAE L E b g — iRk, fET
HEE "FH-E T B class. {0378 Y E, instonce members { non-static members )
i 7 fB 8 class members (1288 static members) .

STANFERH R P “instonce FIRM A" 1f, SEE SEEEH S
(placeholder) B1f . 289, o i H R 0E e f4 — 1 “closs S8 5"
AR — G R B ] — - FAEE class object T L — A A B B0, o Sorhop
A EREAR SRNEET (bound) % class object ML, —85F T
JIR A E R this reference 745 LI,

& Cinsfonce MREHT 2N, thisreference {6% ($8H) — class object,
I Al £ G I A object W FHAY . FEHRIE#FMME, this reference [0fE R “(¢
FECHE Al 0 EREAT 0" S0SE ] class object (4 MV ST I8 S0 . 5 B0 T 4238,

private void countWords(}

i
m_sentences = new stringl m_text.Count ]([]:
m words = new Hashtable|);
ETYIng 8LL;
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28 [BEM (implicit) this Reference 77

Forpl inr iy & {0 1ix < m_text.taunt: e e R R

RIBE T “instonce W G B E— W "R 2% xR &8s 1E
{ungualified access) " #EEMELY R,  this reference IEENER R, 20,

thig.m sentences = new string[ this.m_text.Ccunt ][1f
this.m_words = new Hashtable(]:

for! int ix = 0; ix < thies.m text.Count; ++ix } [ ... ]
WATET BT nstance MR EMHERIRIGMEAN class 5" 1€
this reference £ A 1 B0 R 41
private void countWords{ WordCount this J{ ... ]
EEwE CAAERNFRSE" SHERERES. LERBEAEN (K
L) brics (signature) . PIIOERNE T

theoOb] .processFile() ;

17 14 £ 1 0 P A

processFile( thatbi };

MB A “instonce oW A" ST "R S EE W B IR W W R shE
( unqualified invocation) " , /0.

public vold processaFilel) | countWords(); )

RERE LLEEYRRSMEZ AR this reference:

public void processFile( WordCount this |
[ this.countWords(); }

MEEES, LIRS H &8 s

public woid processFile{ WordCount this |
{ countWords({ this }; }

RS, tilb) chis reference FERT IR R ERFMER. fMn, &
WENEELH — TR B (doubly-linked list of strings) . TEATiet -
class =tringMode, BUEF 3 T ¥rbe ok 0.
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74 2 B Class #9i%i)

kR R Sh 1 o B ) P T R MR R R

public WordCount ([ string file name, bool spy, traceFlags trace )
{

m _file name = file name;

m_spy = spyi :

m trace = trace;

if ( m spy )

m times = new ArrayList(};

P ER I — AR B Y class B MR YL, © 5 class [ 4&, mi H A~ fEiE B {F T4,
HAREAILEE RIS (return type) B 7 A 5 void tARTT,

P it operator new f1E — ™ wordoount abject U, FLITH AT -T2 R
F, new SEL—WHENTE (heap memory) LIS object, E=04, WiE
¥ 245 % object T1iadk . WiEEBASTFREEE, LREAARO.

05 class HAE{L — T4 il iE 2, BEAAT 7018 18 operator new, ERd5
G (i S R A R R WA DI H (arpuments) |, B EWEER. WEWM
WordCount class 318, SBITIA operator now BT AR 3 73 8. TR MY
AT I RAESE " L S AR A class object” T. FEL, BT 095
1 M i
WordZount thedb] = new WordCount(}; // error

LR E AT A S — iR, MERERNSE=17I8S .

&2 class 1PHE, RNAMpE LR WEEN, WRRMEERME, ¢
R E PR AR, WOFBLFE O “class object I H " 7

Ck FUFIRNE LS i ef 8, HFHEITMEEHEL " B—12" Hen
P (parameter list) —— k2S00 Y AR MR SIAN . S350 LM

BEE e, WRAFE B8R (overloaded) TiXTEH. {oi in $
ik werdoount B8 -8 B 80T TR — M 3 4 2 B
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78 2 F  Class i)

tlass StringNade

i
private StringNode back link:
private StringNode front_link;

private string text;
public StringNode( string str ) text = str; )
' e

BN L — -1 append (184, *i%l FHE.

SrringNode node = new StringWoade( "a node" J;
il g
node.Append{ naw StringWode( "also a node® ));

W Cappend) -~ stringfode object BIFEIFESF =14 (1) FH S {node)
B front_Llink B NIEE WA front link: (2) B WAM frone Link i0E
s (3) WY A back 1ink @ HEETE

public woid Append( StringNode new node )

{
new_node.front link = front link: Ve
front_link = new_node; f& 12)
new_node.back link = ?27??7 F-13)

i
f/ i LLEEIERE append, RITFEH Insert

W, BLRE this reference, BAMAH L LS A LMA Y 4970
1~ object — FHATIERE L object 18 nppend () . BRMAEH, M chis &t
{5 nack_link:

new _node.back link = this; 20 43)

IR ek, BT “instance S " BE#EM L this reference B
M. TEAEBRM this MESERBTAEYE, TELETUTERE: X
PR IR E LAY “nstance LR . BT ATY, BEHBI rhis
reference & A FAF A& B "REIEH" e,

8 Visual Studio {84 @0 T (code generation wizards ) 5%+ -804 2 Hh 28 £ 0 g A
this.
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2.0 static (fiFd) AL 79

29 gtatic (&) A

Class AL A F - 5E 8h i “instance A" . A LAl AR HIR 7 8H 3 E 0,
i M AR 4 FE B F LAY “class object S{E” . I BEBAE “insfonce
MR, i s LA R R AT EER Cinstonce AL . #2AY, X
#5471 3t i 97 A5 8X objects T F RV 5 2 —HEHT.

SR 3E A AR 5 B A object BEH — i "HEPTERRA R M . HE,
B B0 PP AT OE & & R S XL, RUERIRE TR S object fELEL.

BEE, “BWMBRAMT B CBEN class MY MTE, AREX OF
i it BB T 8 class wpe. MAEETFHER T class object) . NRALER
A class 1 “instance BT, AR E L. WOV “clos KR
A& static 3 conse.

static %G HTTE clas R (MdE nstonce M) A, HIN. Today Fl
How B DareTime class B static JBE (properties) . Taday FR T H W1 (04 fE]HE
AR 0) ¢ Now FoR Y ETAYH MR E . B AEY writeline () ¥ ReadLine ()
B console class 1Y static i bl . Maxvalue & Inu32 class ) static $ir i b 61

ERAIM Wordcount class B, FEH -BHFITES RN — 1T 2E
“sperators FIFHA" WIEHES—T staticMA. FHFEWT:

public class WordCount

{
atatie public char || ms_ separators;

staric MOIE & AEESRESR OFOH — —mEE, SHLT 50 class
objects MITHE. TE clos WA EEP, HIA staric WAEE S, TN instance
4 ) e R 4 — L. BlEn:

private void countWords{)
i
5 AEe e
for{ int ix = 0; ix < m text.Count; ++ix )

!
atr = { string }m taxt{ ix |;
m_sentencﬂs[ ix | = str.5plit( -s_gaparatn:l i

WIHLAE class Az 4, TRATT AT static A8 61 BT R MAY class BFRA H Bl
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A0 B 28 Class Bikit

AT (Aaedd i Read) | B,

etatic vwoid Main()

{
char bang = "1%;
int 1x = (0

for( ; ix < WordCount.ms separators.Llength: ++ix )
if ( WordCount.ms separators| ix ] == bang )
break;
if [ 1x == WurdCuunt.nq_jlpl:ltnru.Lenqth ]

throw new Exception{ "Insufficient saparatars” );

AT RIS class @7 —147 object FiH0) sraric AR, TOPENS b %82, F
n,

int len = thelbj.ms_separators.Length; // error

— 1 static AWM S HE ST EMREE. BRI D,
T80 B — 4 reference B8], BTLL me_separators B EE R null. 25884
it ol AR PR Lk B S R IR A, R

public class WordCount

{
static public char [] ms separators = new char []
{ L] I|I "";'I'I'.- r'.,ltlr Ir’.l .II'I.“Ip I:_'|r lll'lr
r?'|: I|_I'II_‘I:IIr I:.l.l' 1r:l.l r-:.ir |r.-|r |::1 J_:

—IEIRTE static MER B PG class B sraris AE, .

public struct WordCount
{

ltltic puhlic rhar [] ms SLpﬂLﬂtDIEr

-.J.El
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2,10 const Fil readonty ok @ 81

f§ 4 class % & MY static WikeEd. HEMGLRME, HWESE
R B b svaric S 00 IR T static P B M VTP 4R 51 public:
(B B 1 B a4 B (BT public) #BEE@IR. static Wil EHE 2
ST RS, SRR R ATRAT LA e — — T staric H3E AR BB —
INELITRE RS B, &0 TRENGHER— K TMIFIER (signature)

Static ¥iE @ ELIE "I class YL ECEEIE " B “1it, class f#i)E-T static G
REmA” fEdF, Ao2gfR (MLEREEA—T) . B if f static ¥k
GRS e HE AR O R R e Fmey CGRAE M) .

{0 static H A Bk, fRIUAEOE UG class BT static iR oE L, SRR static
BB R, IRt nstance ML, 45 HERL. JRT static Ml o 8A0 THEE
5 7 FUE T3 IG4E static RLA, AT LUBRE "I class 15— object, HHi—
B class static B R " ZAETTEMEIE, 8.5 8 — THUY 7B static
it e iz A

B T RAE static S04 B A AR private, #A/GIEIT static property #
BE T . RATHE LA R E AT Y static. static BT R EMETHL this
ceference. B HE B LU RS B B 8 class M4E T instance G A .

210 const M readonly E3E AL A

conat BU3E At 0 AR S0 AT AL PE L T EL R EAR A SR T R e E
(constant expression) , {28 R4EREL M ST REA. LLFERR R

clasa Matrix |
private const int ms default_ row size = 4,
ms default’ col size = ¢;

Fﬁﬂ T const int WA, H Gk kg, N EEEW cones A, &%
SEFRE.

const M AERETIERT —1 const M BAMBEL, i Eara Ik
AT ( circular dependency ) . FIEIELT =4 const MBI EES@LHE, HIE
ik, vigde, zi#h

elagsg Illustrate
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) B2 ¥ Class B it

ff OK: no circular depandency

private const int = + 2/2;
private const int y

private const int =

i n
S R
[ I

IR T4 TR R, B 0 2 092E W A G B

class Illustrate

{

// arror: circular depandency

private const int = = v + z/2;
private const int y =
Private const int z = x;

const $IEM A HAE - F instance MEH; conse W R{TTELERE - (oo,
const fll BN ERCAE —FP LAY (read-only) static B : Urialpt 24T class
AR, WAL object 45 5.

const M FAATHERM T reference BB, 758 FHErt8 FE . 2049, reference
B9 B A operator new, WG H HAEEEITE (runtime) 18455 . T A1 A
AEAE B T SR HIE 14 00 BB TR MBI cons: LR LIF iR atdein, &
R R
/7 illegal: cannot be evaluated at compile time

Fublic const Matrix identity -
new Matreix( 1,0,0,0,0,1,0,0,0,0,1,0,0,0,0,1 Y3

BT REYF readonly MENIFLERES “ DiRHF" MR, nhject
FIT I S TEREE RS M7 . MBS M readonly B &, oo B A E Y
iR, WREEN conse M, FAIT 18 readonly RPN scacic (185,
FiEE readoniy #l static readonly Z A ME 8. readonly MR £ —f
instance BEHE) . L,

Puplic atatic readonly Matrix ldentity =
new Matrix{ 1,0,0,0,0,1,0,0,0,0,1,0,0,0,0,1 );
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211 eoum (HEE) value T H B3

ME——4 “A[EM %Y consc” B reference BIRIR string, tIFHRITICH,
string B9 EAE{ETT 1L F 45 B operator new, RIZH:

class Illustrate |
// OK: string reference type is an exception
private const string default login = "Guesti®;:
private const srring default pswrd = "ChangeMe":

const AR readonty 802 [F 8 FEA R SULMHLRTLA AR (5hiF
ve. B IR . T const AR (AR AR NG, BT A9 I A Rk HRAL TT LASE
700 4 B 8 4E ( constant-folded, kP LT 2B . AT readonly M AR
LT REH

211 enum (K2 value B 5)

TR R, MATHEE NI object X —HH 52 M M PTE K At (¥
#) . #m, TENFERETERE T ZM L~ input. cutput Fl appand.
TR A AN T, Sk —28E N RERT - — LR, It
Al EHE:
puhlic class fileMode

1
public const int input

public const int output = I:
public const int append = 3
4 gt
}
B 5 R e

bool open file( string file name, int open_made) ;
2 S
open_file(| "Pheoenix and the Crane®, fileMode.append );

EEERRTITALE, [ CE T B R object” MMk “IEFMIHAET T
MR EIRE” RBES, SANELEEHAERMY input, outpur H
append = Z — . {0 0 iT 4% F e E B 1024 A E G open_filel) B,
i “EAGRERET mRFREEREFA S L.
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&4 B 28 Class f9idit

Pl enum B8, EXT-HTHEBMES (named) B HE. AT enum
T 109 objects WA LE IR A LA BAE DL — . 5 ¥ anum B DI S0 2
B eaun ML — PRI . BT L LR 3 LLE S R 80 552 5L 4 00 pr 2 7
(enumerators) , FIRETAE enum DBIMS—I. BT HETHSHLHTH X
=, EAHATATLUEER .

BREWHI T, WP TEREES 0. KEEIP S TMESED 1.
FENSREAN, MRABETHRF - BHERERSL, Fin.

enum open modes |
input = 1, output, append,
last_input_mede = input, last output mede = append };

fE enum FE M AUR , B TU R L RS (T 0 B R A (i AL (D RFF enum i W
2o AT BB enom B BIM S ER ML M, 40 open_modes . input.
&R enum WL H LT RAYT class SFHEN— 24 B4, #in.

MyFileClass.open_mades. inpub.

MRERSTH "HHEREAL" P cnun object, S ESIBGHS Y
ervum B B A 0] 21,

vold epen_file( string file_name, open_mades om ) ;

open_modes om:

atring frame;

i ... set om and fname ...

open_file{ friame, om |; {f OK
open_ftile( fname, apen modes.append ): // OK
open_file! fname, 1 ); /{ error!
open_file( fname, (open modes)l ) O 4NN

EIL RS o« I 0 ) — RS E, ERE AR,

FATETELE A enum B 8 3% 7 wordcount class Fiir O] BE A7 7E 695 FhiB &5 ( trace )
L

public class WardCount

{
public anum traceFlags | turnoff, toConsocle, toFile };
private traceFlags m_trace:
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211 enum (4%E) value %15 85

RE TN, BFAD vain) BRAZTEFHE T, RLiWHL

m trace:

gtatic public void Main( string [] acgs )
{

WordCount.traceFflags traceln =

WordCount . traceFlags, turnff;
e

foreach [ string optlon in args )
switch [ ocption )
[
Cage T=ET

tracedn = WordCount.traceFlags.toConsole:
break:

case "-tf":

traceln = WordCount. traceFlags.toFile;
break;

£

RE &, WAET (Enumerators) SEBRDIFESHE S swicch HOA) case

ER8% . PIUNFE Wordcount AY openrile () FH, MFATAIEE wace object BT, fHRHHR
m_trace 3TN E T 946 B ) F5 o 2 T 300

if{ m trace 1= traceFlags.turnDff )
switch ( m. trace )
{

case traceFlags.toConsole:

oot = new TextWriterTracelistener (Canaale . Dut)
Trace.Listaners.Add| cout );
break:

case traceFlags.toFile:
m tracer = File.CreateText(m diag file)
cout = new TextWriterTracelListener (m_tracer);

Trace.Llisteners.hddi ecout )
break:;

BLEN T, STHAETYLL ine BRI R, RI10RTLEZ EAERBT A
fEovHr 2 Tua dkid . AT4RE IR 14E 2 a9 R SIRE g = AT B4 oue . fldn.
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86 # 2 &8 Class [Mi#it

public enum weeskdays : byte

[
sunday, manday, tuesday, wednesday,
thursday, friday, saturday

FATAT LA increment B decrement (3 A0EREL) BRAETT 30 6 48 1T,
&N,

public static wvold translator{ =tring [] foresign -}
1
weekdays wd = weekdays.sunday;

for (¢ wd <= weekdays.saturday; ++wd |
Conzcle.Writeline| wd + " : " + foreigniint)wd] );

bbb foreign (NERFRIIMEPTRALENAFEHERN. cranslater 1 F
— RPN FEEAFLAMFES L ® (— T2 8T, — TR foreign $EHFR
Wb . TR, FEm#E3 S EFE i enun object BILFERIH int. EE{T
HaRFIITE, oEEM MR,

sunday | dimanche
monday : lundi
tuesday : mardi
wednesday : mercredi
thursday : jeudi
friday : wendreadi
saturday : samedi

MNET class framework 32 H] TR B enum B 5583 class properties ([@tE) T
WH) — T8 — B — R (modes) EREME (S58L, anributes) ., #In

BordarStyle, TextRBoxMods, Fontsize.

212 delegate H |

delegate K (S 2 — B EFH 89 function object ( FASTS . BF7E: 324 CH+
B — 3 operator () FITERNY class, MFN functor) . delegate B FIH 2%
R EE A, (OXm TR E YRR AR ) — 1l 24 I ERRID
(signature) FLUE[EH 5" A9FE3. delegate BRAT = T EHE.
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212 delegate Bl 7] K7

1. delegate ohject 7] LI[EIRT{E3E (Jam) £4RAEH. JEFER TR
£ B AEEN deleqare BT, X8 E 8 HENHBSIE — delegate object
() S8 1 Y T T — R RATTHR BB I B AR 2l

2. # delegate object £ (451D 81T EEFA—EREF T class 781 AL
it . — " delegate object {%F AT A EMLEA A FAHF FEE (prototype)
FERIC {signature ) . #2510 Aph BEAR 0T LR scovic ERYTEAT LI non-sratic
BT, T EL T 10T 123 Um L — class B{FR R £~ AR #) classes.

3. B — delegate B §I, B FEAMCET “NET library framework HY
Nelagate i MulticasztDelegate ﬂﬁﬁﬁ’ Y — -~ Hr T A% [SUht}'PE} L
A R — 3 public XA A, W3HF "EH delegare object &
M .

delegate T 50 A O 2 2 i O 28420 A (1) )88 (access level) : (2)
BT delegate: (3) i€ delegate B 1)y S g Y o 40 R [ S S 5
{signature) ; (4) delegate TREHF — B T i $E B & SR L 2 (8]

AT, LT action BMIE¥H — public delegate FURI., AL HE
T, BREIBE veid” MR,

puklic delegata vold Acticonl):

MEHA delegate MW MAEE—HEH L ARLTHYE. HLETLIRER
“IE Il # BIFNdRIC T (sipnature) HMAEMR” MR aH. BINFLES delegate
A AR EFMSRE T EY, LERRRNROME voia. A, M
petion AT LLA SRR — 102 @

RSN ET. ME T testHarness class B9FEF, 2 &8 ST class
SRR B £ static/monstatic [ R B4, LMERE 0T, ZHR delegate
R B AT TR A B

e s, AL deleqgate object 9B testHarness class M) private
static B0, 0.
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88 ¥ 28 Class iRt

public delegata void Action(); A4 1ZET delegate type
public class testHarness
{
static private Action theRction; // ¥fiE: X2 delegate object
static public Action Tester £/ ThiE: Ea-T property.

( /Y {&[FlEE i | Action object,
get{ return theistion; |}

set{ thefction = value: ) £ Wi value fUREER op=1il
}

2

C# P delegate RIBIR —F) reference B, [RULILEEE (#HI) .

Action thelction;

EERMR, cheaction B handle, H7 0 acr ian delegate B 57 4 6 49 51 object.
thehction B B #HFET delegate ohject. B HHH T+ handle 1% % null: L0
RAEHEzwR2UEHNE, B RaiR. winkl F o e
thehction {§RaVHI & -5 i) WiIMA:

theAction();

{ER%IEFE thencrion B XX LREAZ (A WET chedction #HITREDNE, &
W b i ) o 8 O A L

MBEHFEHREL rnenction {LRIED class HRBEH, (R new Qi &
Action delegate B BISEEE. INR MR FJOYT G B static i 3 RE, AT LL N Action
Wil RS R — TS 18 class ¥k + dot( ) EEW + static Bt Al B8 £,
1Lk,

theAction = new Action{ Announce.announceDate ) :
£/ T Banounce . announcebate IR F-—

(B30 6 43, 8 0 L1~ nonstatic B ReES, 0007 1LY perion #7388 HEH E
— P EH A58 object BFR + dot () BIEFF + nonstatic 55 3R B L ER, ST,

Announce an = new Announce (};
thehction = new Action{ an.anncunceTima ) ;
£/ WE announceTime MG F--6
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Announce class 11 static 0 ¥ announcepate () AIPE AL M Efn W 0l i
st (long form) FTENMATHE KA, 0T

Monday, February 26, 2001

nonstatic At 5 & ¥ announceTime () W& 3 8 br e 4 tH i & LUSERE X (short form )
ITEPSATESE, I oo:se, RITMERMEANL, W 00 FFb, SMfRMeE
ARl -t class ME X ABIT NET class framework ${ERY DateTime class (5.5.4
THHEZMI)

public class Announce

{

public atatie vold announceDate()

{
DateTime dt = DateTime.Mow;
Congola.Writaline{ "Today's date is (01",
dt . ToLongDateStreing() 1:
}

public void announcaTime ()

i
DataTime dt = DateTime.How

Conzole . WriteLine( "The current time is {O}",
de . TosShortTimesString [} ):

FIMEM N, & delegate object ZFEM call IET L0 L E 18 FH it
delegate object BF X F et W A R ¥

testHarness.Tester(}:

E—iFEnm, H¥%UHE rester property B get E¥, EF therction delegate
handle. 3T ¥ call #AESF ( () ) HiF7T I handle 22 £, FEUR & - delegate object
fit AR R Y. (B Rt thenction HAAFTRILI delegate object {iFiE:
HEEHEE AR AER) , £2HRY (exception) L. ISR L
WL RN, TERRLTE “delegate ML IFHETT" IS, T testHarness class
24k, =R I AR A
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if | testHarness.Tesgtar = pnull ]
tagtHarness.Tester(};

¥ class =/, & —{EMFAIENINT.

static public woid rcuni)
|
if ( theAction != null )
hotion(); ff PFiF: B theRction]

W T ik delegate LR E T REY, BMNILER = f -= BETREZ.
B, BIFRITENLT -4 testHashrable class, HHIEER static ¥k E
4 B A MR HFR M E cestHarness object (FFil: p88) .

public class teatHashtabla
{
public void testlO();
public void testl():;
sratic testHashtable ([}

i
tastHarnass.Tester += pew testHarness, Action( testl );
testHarness . Tester 4= new testHarnees. Actien( testl )
A/ E: FEZ{Ti#, new ZGANE testHarness.

}

Fif

AW, BATET L —1 testarrayList class, FFREAR static 175 AN
o B AR ML iR 0 £ testHarness object (VRIE: p.88) . WIEER EMAEIE
HiE {7 R B i static:

public class testArraylList

I
static public woid teatCapacltyl):
statiec public void testSearchi):
static public vold testSorti):

zratic testhrraylist (]

{
testHarnass.Taster += new testHarness.ActioniLestCapacityl:
testHarness.Tester 4= new testHarness,Action{test3earch);
testHarnesas. Testar += new tasrtHarness. hction (teatSort)

£ BriE: EAE IR, new LEANHE testHarness.
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e o 7 e R R A 7 REAY . EN RN delegate (¥ 585 IS
I . BIlEMME . testHashtable B test0 BT testl ZWMHEA. H
iy T3 AT W TR A static H0EEHT MBI ARRREINIE (R EETEE class #
FRZA—ESHMA) , BEBNEEEREL testArrayList BIR R EHE
testHashtable B Al (@ SBETH oH N A Tester.

WA, Wkl KR (local block) WAL,

Announce annc = new Announce(]:
testHarness.Tester ==
new testHarness.Actleon{ annc.announceTime |
Ff PR AW, new ZEANHW testHarness.
4% delegate object 1A nonstatic B B @8, ALz dimotutl, R “#ELH
A& 8 BAET class object (L. EFIPEY anns) @) handle #SHEFEERE.

AN R & class object S| il ¥ B .

LFATEL new WL anna 0F, 4T managed heap (ZFE#) F K object 1
i ¥ (reference count) 8IS 1. — BEITE annc 54 delegate object 14
Y, rnnounce object (3] T STEAR R MBI Y 2. BE4F Lt R#PE (local block)
BIEE W, anne Sdrt b, LRSI AT LR 1.

IFH B, AR delegate object 7 %38 %) R 5 B ¥ E 19 object 4%
4. EF) delegate object AT T~AL M EH, 1L object 7 W] fE L4 150 I [l .
AL object ERATFEBRT#BTAT . HHERE, E object SFFLETTE,
EL¥] delegate object 75| Fli% object i) LB B ¥,

-« RAETFFHE k805 delegate R RN RE¥. W0kl FE - BEEH, &%
W E delegate ohject, #EI1ETZ, BEAWH anncunceTime () MIE delegate object

i
Anpounce an = new Annpounce |l
Action act = new testHarness.Action( an.anoounceTimes )2

fd ity FARH M, new ZE4AWY tastHarness.

CestHarness.Testar += ACT]
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testHarness. run(); £4ORE: SN po0
testHarness.Tester -= act;

H—FE FERE, THE Tester RHFCERF T LFF - EEE. o
B, MAEYNATE) delegation list RFE ¥, BH Tesrter HEH acr, BEHA
run{). PREBEH Tester ¥ EF A delegation list.

WNRE T delegate IFAARER T4, nFAEEY Delegate class
interface, {#150.

1f [ teatHarness.Teater != null &
teatHarness.Tester.GatInvocationlist () .Langth != 0 ]

|
Action aldAct = testHarness.Tester;

restHarness. Teater = aclt;
testHarness. runi{);
testHarness . Tester = oldAct:
i
Lm0

GetInvovationList () £EMH —H Delegate class objects £ M A ¥2H , HEA M &9
- E A E M delegate object MM BB E M B EBH. Length RIERH recay
class 89— ¥ (property) , C# (NEBYRCEH BB (armay type) MR L array class
S He Ry

2.13 EI ﬁ#ﬁ%i& { Function Parameter Semantics)

S ST P R P A 5 0 (placeholders) . B2 SR 5RO T AR 8
HEYH (parameters, UFHEXEH, BE) KU HEHZHFS ZERMSIH
(avguments, LHFEfREY, £&) &1 . REWRT, T - HEHELL by value
HA . ERNTE ES L, AR X8F ret B cur FE S,
AL res W oue MEARERMS 8, 3L by referonce TS E 8IS # & k.

Gre@ER L h TREANERT (AW int. string. Matrix) Hl—--&#k
R BWEFHERBATRE (i) . RIERS ST e/ T e
B, AEF3|RpRE. MREE28, HELESRT. FIMBO A RLESY.

T R e, (R Wy i ] B e

EEN ¥ofifrezd
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=

Ff error!
o2 A R B b o EIRR

MR SRPIEEN, FRERETEZETESE,

WA T X static LA AR, EESWA 2 — R Matrix object,
—f double fH. HEHMEERES -2 (KE-—TEE) 8T EETE
ELUE_EH, HHERETAB—7T Matrix object, M/aiE[E AT Mmatcix object

(. WA MEkMEREASRER) .

public static !
Matrix multiplyEvDoublea! Matrix mat, double dval )
{

Matrizx result = new Hatrixl[ mat.rows, mat.oocls )

For o intoix - = Dy ix < mat.rows; 1xt++ i)
for [ Ant iy = 0) Ay < mat.cols} 1y++. )
eexult Ax; iy -] e mac[Lix: Ly ) dvals

return result;

AL <7 o W T A 23 O T

Matrix mat = Matrix.multiplyByDouble( location, modwval ]:

EEM lecation {L# " Matrix object, modval fL#E — 1~ double ohject, P&
WLMERFPHETE L.

XS (LM nat T dva1) FISERRTIE (ERW tacation Ml modvall
ZEFEFLARE? BTESSRLEEAM 1 local object, SHEPEME LM
objects Bu{y B A H. B IEAITEE, B multiplyBybouble 1 EXT
5 local objects: 2 -4 local Matrix objects (mat # resuit) , | TEHE =&
dval, IBH 2-TEBH objects 12 f 1y (HREERS]) .

fi -1~ local object T FIT &R LA SE ¥ IR4E (EAERMFEE) . B result, ix
iy M, MGAHERAR. B8R S8R, ke
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2.13.1 {E{H (Pass by Value)

M (parameter) £ 7E A4 B A (call point) Ab WAL . e
W, &R TIEY pos by valve HLEIFERTEE, LR, R 2 e
NS # (actwal arpument) T8 — i EF. min— B AWEFAE, dval W
ML modval FTRETT(E G — (R 4. BEMR dval Al moaval L3R4 HEHE, H
MRS P A dval FRHGIEFTRED, B4R nodval, EAWREFN W, EWF
Fm-m.

) — R, RITRDEG RS RTEEMEERT . ERET, RITRE
R | A — (P A (M AESIALE &) . 3 local object BT id I {EFTEECL, A i
AR M k. IR A G TS

fnSat local object Firfli a2 sl, A B 1) 9 P L O SR s | T
R Al T . AR FRE S possby-volue YLl . T/ Rmi
i .

MM LS (formal parameter) f&— i reference BB, pass-by-value FL
Rk MR GO, 2RI by value B 1Uf% A reference B RIIT, — -~ 3L
H local S0tk Sk GlEH 3, BAGE A volue BUBIFTH AR, AW Zhbi, I
il local Seik#pfem ({%3%) heap E#IF— 1 object.

A0, reference BB "handielobject” pair #1AL. 3L handle AT HE
F5 i object BHilE . object 4= 5377 T managed heap () Z. LR
by value 1 3t %8 reference 8 81, 3 handle 4o i local S . AX A — 3K,
A handle FHHEY local object M EMHIH AT heap £ AIE— 1~ object. GIRH
>, 1ocaltion Fl mat P9 G0 heap LRI — - Matrix object.

R 2B T local SEMRRH heap object FFfiAYEEh, Mk () BZEART
object. TR reference B FI#) “handle #B53" (0F= Ruks [E R St = 4 I 7 B
B local 351k, —BENETTE, MREERT .

MEFMRERL M, HE—TLH.

EH pyvalue() B by volue FEES fl— string a8, HaEineEn
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Toupper () HE 17 B P 00 B 0 4o 5 Ll T et ring B A AT (immutable),
Bl maupper () B E - HT 8 string object (B, MARAEAE string L3k
B . R, 8288 W smEm (B ToUpper i) @A) A4 string object.
R, S ECH local ohject EL4n v E iR, A Bl m A B string cbjects:

staric publie wvoid byvaluei string 8 )
x Y £

!

censole . Writal "wnlnside byValue: 08 B [
Conscle.WriteLine( "eoriginal marameler: \n\E" + 5 )i {

// now refers to a different string object! |
a = &5, TolUpper({]; :

Console.Write( "\nInside byvalue: " }: ;
ronssle.Ariteline ("modified paramsick: AR ET 8

I
local FHEHIHITE string object, HMFHLHNAT. HHTRIMER 1 |
£ [ volue B 516 &4 handle, i Ll v s s B R S . AR PR

'I

i o e A L R -*]
string to be passed by wvalug:d i
A Iine and private place f

i

Inside byvalue: criginal parameter: g |
n fine and private place

Inside byWalue: madified parametel:
A FINE ANMD PRIVATE PLACE

back f[rom call -- string:
A fipe and private place

E R W, string object 1 1| A ]:ng,.r‘-?aluei:lm[fa_r A ] Bt 3 ik B A
ET;ﬁm%“ﬁﬂﬁ:mﬁ1h?ﬂ%ﬁﬁ”ﬁﬁ?:ﬁﬁﬁbﬂ&w“iﬂﬁ
T string object FNEEM LT, SEMMTIRRIEE R . e, PEBTETEHETS,
T T Ll e Bl A | F — R A ] [y 717 o Tl i ) prss-by-volue
1T

FEME, BOREEAR -TF{ERT reference B & 1 f %5 11 (shallow
copy) HR. BT K
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Toupper () HEHRNFEEHEARE . MT string BATEN (immutable),
fF 1 Teopper () 1R B — Bl string object (FFIL: MARTEER ccring I3k
B . TS, B s WYISImEA (B Toupper (RO ET) WP sering object.
WRl . SRS $ 0 local object CLEETE TR, & BIF5 5) T~ [l 8 st zing objects:

scatic public wvoid byValue( string s )

i
consale.Write( "\nInside byValue: " ).
Ceonsule.Writeline( "original parameter: \n\t" + 8 ).

// now refers to a different string object!
s = s5.Tollpper();:

Congole . Write[ "\nInside byValue: " }:
console.WriteLine ("modified parameter: \n\t" + 3 ):

local E-{Hijﬁ'rﬂ,ﬁﬁ'ﬂ string object, HRNFEHEHENLE. Hb THRIENT
B} @ volue %8I8 2 3 handle, 7L E#MENTR & RME LRSS B AR
58 L R Y e 1

string to be passed by value:
A fine and private place

Irnside byValue: original parameter:
A fine and private place

Inside byValue: modified parameter:
A FINE AND PRIVATE FLACE

back from call == string:
A fine -and priwvate place

FHMER W, string object U8B pyveluwe TG, R —T&F. % Ep i
M, B — R, e, TR RMEET . MM byWalue ()2 M ik
T string object HEEINAEF W, BRhEEEiER . W, RERETERAES,
e T a4t 5 B 45 A RN F — 5 T R T A (o] IR S R ) poss-by-volue
k.

bz, RENEME - TFTHERAT reference Rl Hl & ERIEFE T (shallow
copy) SR, HERL FAE:
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public =tatic
Matrix multiplyBylouble| Matrix mat, double dwval )

[
Matrix result s new matrix! mal.rows, mat.cols )

far [ int' ix = 0 g & mat.rows; ix++ )
for (| int iy = 0; iy < mat.cols: Ly++ )
result| iz, iy ] = mat| ix, o A

return result:
|

A2 BT T BB nat H S resule, L heap 68 — HF A9 Matrix
object? FEFE, 1 mar & 4G result, BEUFW{4R|iEiTH,

public static
Matrix multiplyByDouble | Matrix mat, double dval |
{
Matrid result = mat;
for { int ix = 0: 4ix < mat ., rows; im++ )
for { int iy = 0; iy < mat.cols: LETETE
result[ ix, iy | “= dvail;

return result;
|

MBI, maz B Y resule 400, R4 MBI T, resulr {0 E B
ErJE-f~ Matrix object B4 — 1 handle DT IF "SRR dval” B EhE 45
E#EBEM I Matrix object, ARG RN R, NS4 Bl T
Matrix object S AL, BATLHRA new, WEIEED (deep copy) .

SARLHE W 1 reference TBIN, HhmFE i B JEE R A P — Stk e
LR, R S E.

2.13.2 fLUt (Pass by Reference) : ref Z 4

pass by volue B9 7 BTRFIE 09 TF 10 80 20 B — 4 CEk e R BTk
BRI local 354K S L AFRBIM D, #REd T (FEfmssI g ) . me
R, Al AT NS AE 1 by reference FEEBETERT . ARTES
BT Z A0 b X BF cep, BITTB% — &,
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atatic public veid byRef| ref string s }
{ /* the body of the function is tha same ... */ ]

reference % $L IR i RN RSB0 — B (alias) 9. reference £
PrIEFACE 50T B local M4, ZE CBEMIET BEFRN pass by reference.
i $ R bt reference £, W HAENEIHERTS|H. B 501F, WK nyRet ()
ﬁhwalue[}ﬂﬁl‘-’ﬁﬂfﬁﬁﬂﬁﬂ string, Feff 12 Me Eﬁﬁfﬁﬁﬁﬂﬂt&ﬁ. ‘%
B IR A] f Ao 1 E l:

setring to ba passed by rel:
A fine and private place

Inside byRef: original parameter:
A fine and private place

Inside byRef: modified parameter:
B FINE AND PRIVATE PLACE

back from call -- string:
B FINE AND PRIVRTE PLACE

EESEAL, EEEFIHOFAHULLRT rer.

gtring str = "R text string":
byRef ([ reaf str };

ERAMARNET WS EXEBT ree, HaolfgiFfmit. REFLZTIL
UF R, B EROBLAE "XBF rer HMSE" RME (overload)
il (resolve) MLIGME%. (2.4 I B ERFITHITE)

2.13.3 {Eik (Pass by Reference) : out =40

TC e FAVH 20k S | B A5 4 volue B R rer BH, WITHILLMMIL, (EHEH
WHZA, LS REETIE (FEEHM R - TR,

9 SR, 1 e TR 8| B 0 volue BHIAY “boxing"BIE 1141 WL Y IR MY boxing
(348 .
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3 o T R TR SR R Y e 7 R M AT B S R R AT L
R R R LR R 2T GFF. ENESHE, S8 IELEEE 2T
—, HEHHHER) . EEBN&EL by reference AR E3718, T -0 F
YT, WP ERE SN AT . BRI T iE R &
Pt . W0 T $E A — P WEH ( dummy value ), 958 08 F 22 9 R 8R4 W C dummy
value) £ EENE.

Wikslz T EHay, REESNWIECET our, MWLURBENEH, REAS
RETEHEA. FELSESLEEGDT ovr ERTERBEAN T EES (exit
point) MEHEME, THR=MERTFHE. TEAIT-WATFR, KL
multiplyByDouhle ( EHE -8, ibE#EE -1 our 28

public static
vold multiplyvByDouble | out Matrix mat, double dval )
{
for { inC ix = 0p ix < mat.rows: ix++-)
for { int iy = 0; iy < mat.cols; iy++ )
mat|. ix; iy ] *= dwal;

MR CHTF rer — &, BAATRICS (signature) FR] FARER L0 A FSAH % G2
out:

miltiplyByDoukle| aut scaleMat, factor );

fefg cur BERYSIE, BEvTLIwMG (L, Mol LIFWEE. FLlFEHE cur &
HET RS, B A SRR Wl PN oo BWREEZ A, 0
#HCR AR MR . 0T E L our BHE R T byvalve () {F & ik

atatic public. void byValue( out string s )
(

Conzcle.Hritel "\nlInside byValue: " };

S/ mrror: 85 18 treated az: being uninitialized
Consgle.Writeline( "original parameter: “n\t" + 3 )

fdo... eeat of the function
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— A BEEH out BEMIASE: HREWA—KELRE (lookup table) . £
H1, RIFRTEE "L (normalize) BLEXLAEHMIGHES (10 Fly, flies
F fly S REET NS R NARHE) . BN AEERSE T RE.

T A, PR ML by valve 752 (& A TR £, 35448 4 string
fEh our SEHEA, LSS HUE0RA. WAERERHN swing 8?2 T, R
VR BB LU E F R CRETRIRIE A" . Ak 8
B .

aut BECY CENGERFEEERET BET R PEE, WRNBEFENE
30l 18 R e 4 <8
2.14 1R %ﬁﬁﬁ ( Function Overloading)

M mBT L AR — 1 a2 f—in RS- m RS8R parameter
list FER SR RIS H e — X —E. bkl FREAME L, LFET nessage )
i h - E R

class MessageHandler

{
public vold message{){| ... )
pukrlic wold message | chaetchiv i waw )
public vold meszage | string m=g )i ... }
public vold message{ string mag.int wal Jo{ .. %
publlis vold message | etring meg,int wl, int w2 ){ ... }
}

o i F AR UOMTHLE & B T R L - PERERR? R, SRiFA e R AR
FANT A Ak R b | e Al R EECLERN SN AT RS, SERELR
# (best match) .

FRELEE B T (retun pe) HFFREENEAERUE R SHTK. B
(AL, GEE R A FIELSE NI (context) EFH S THE#ELE. O
—TF. IR E T nessage () BREHETHEL N FBUEE T RIEE S, AL THEA
Toi a0 L e 15 0 Lh S 2R 6T PR IR A H R R DR —
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S whish one?
message | 'NE' ¥

F— " HUBITRMES . 08 EMIEm” WREEm RS, R4 P 3
e, FTEMG it s ms A, SR Al e, BT 417 200 Y R
i R R T 2

2141 FHEE H R i ( Resolving )

W AR R~ E AR, SRR A (best match) , tgf
B WA EANTRR & TEEHANEE RSN > R
B, 58— Rl e 5 1] RS PE AT A R 6 © H % o W (overloaded functions sct) |
RPIA EBRS “FiEEE"  (candidate functions ) | B_EREL 975
B"  (viable functions) , HEIEMR{EE Lo "R R E S S AR R
B MARNA TR PR RER, b s "REERTEYE

ATIRW, TERATH B — 5 &

Public static void #£{ int i1, ipnt i2 Bk R
public statie void £{ float ol MR T A S e Y
public statie woid £ areEing =x-31 i)

BUAE (%15 8 L2 774 #0310 R = 11
£ 10Z4, 2048 }:

REAHET LIS RRE AR (R RARE) . AT T EN
PRI TR P B TR R e AR A, 3F 1L U A A
RSO VAPt oo A — . RS — 1 LB R ] 1 R R — A
(EILRC. PRSI S IUAL (exactly match) 35— s B S0tk eh o Rrf oot £
Mo MBI ERTENE, BELMABHTIRTENS f100: 28, 503/
AL HI M e Bl Uimplicitly converted) % float. 1), “s4mp” HiT
it “HERmERT | T £iint, int) AHE R ETH

Wﬁmﬂﬂ#mﬁ£?$Mﬁ.MW$-ﬁﬁﬂ$ﬂﬁﬁﬂﬂﬁﬁﬁﬁ@ﬁ,
ﬁﬂ%ﬁﬁﬁ:ﬂﬁﬁ%*E.Mﬂﬁm&%fHHﬁFn.H%MMEW%E,
B 32— 18 R B Tk sy (resolved) (L3, 34N, AR RETRER
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AW CWATRET OCE NG SR SRS ARG R S S SR IT R . iR IR
ETPEEA e, RRESFTHEY, BLBRISE — T HRITFRIE.

214.2 FRFEEILHE (Best Match)

WA TER B MM T8, fiE BSR4, e e
B gbsh, RGN SHEASHR AT LA, 08505y 84T 8
ZIAFER . A cor B cur BHMW, TSR TISM 5L £ICRE (A% %
i) .

C# 2R, HWHshfEE "R" M 88" (cither explicit or implicit) . EHMEFE
Ao, AR %R B ENETT AR, CERERN MR R AR
a4 A R .

C# PTENY (built-in) AR BE L T —F@RGE. IENE. i
EFHERARRN "HS$XA" & "EX" WES. #9467, long nLIES
H¥A £loat. double B decimal, {ERGEEREN Y int, Hit, LA T 18

int iwval;

long lval;
e
f{ iwval, lval }; /¢ which one?

HLAATNE — — N AT T 1ong FBER M R MR tne B9, ot
ANBTEA £rine, tney, FIEME -MTHTERE £1510at, float! .

RERMEAR £ 0 BIRAEE, LERAMTTEY

int iwval:

short sval:

e

£{ ival, sval }; // which one?

Infl i AT fT A 4T At R, WS W S
WM T S W% (rangked. FiE: T83E C++ Primer, p.d57, 8K p.3s0) .
ET¥EaERMIT TR - T rhalfE? E50646 R iEmaEinT.
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ol h TIE T HMESBRAHREL KA T2 ET] fﬂﬁiﬁmi%ﬁ
M “chhHhT1 sbF “M{kegn .

At 5 {2 RGBT S, 1 # v S RHCRF ST B e e A s,
RMNEFEABLEZDEN TERSERER,

R TR AU B 5 sval ARSI shorr, L5 1-~7747 i A0 2 S0 5125 4
el (REMERBRA NS ine, FEWELSRTIY f10at) , (B
A LAR R WA — s 8, short BN int, EXHE =R,
short T FH N floac, WA, W— - HosG TR

HE, ERIEHEAN T LA, BT amREE pd) B s, T
Moz, SIBMEHERY short SR s, 71BN ine, T2 Y £10ar.

T1 % 12 B MR (RN ine B floar MBS FEW? Fa
L72 F vl MR (WREM floar B int MESEE) FE4 FHFE!
BEHM "M shert T int BIFERHR" B M short T float BI5EM" WIF (SHEE) .

BHIRE, RRRNEEE "RESADIMEE, KEERELT . W, M
long fl| f1oat R B 2 (LT M long #] dounle Mﬁm—ﬁﬂﬁﬁ{rﬁﬁﬂﬁ- 14
PR A TRAT I SRR T AT " D 1 A

B 3 R RAETTITEH ( best viable function) | 900 i %o — S W
A BAEARE, S-S NED S+ HERS RS, mREE, ZER
TERES MR R Ve T (B %, ambiguous) . 3 SECSEH %, #n.

public static woid g( long 1, float £ Y{ ... |}
public static void g{ int i, double d ){ ... }

gl 9. 0 }; // ambiguous

A WHEEN B3 M EoERNL - e RemR, BaTER
AFHRANER "B BHECL—-T81" RE, BREME—-LHTE, $ENE
R LA
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FFE A5 %0, Wm0 EHET BN E. BB, int 2 floar
BItE S d { standard conversion) BHE int ¥ double MERMELT. FLWHE_&
¥, S5 RWTIEEHEILAL.

LL &S BA4T - M mE R R T — ORI p e, T
O R T, PRI — W AsESEE R () iR, YRS
2 A — o S B AR Cexplicitly convert) |, 10,

/! OK: public static woid glint i, doubla dj
g{ 0, (double)l }:

215 WA EZ S

LI — Y4 ressage ((AERRES L. THEWNILE "HATHEAEER
M -d{E” . EMEAAENENE, ERARE TS LA, B 5 EEEEF
Ak (variations) ) —F&E, WESBERSRITME.

AEHTEMMMTL IR, FH—RHRMOIRCE (signature) , FLIFL
AMEEHEMSI® (BT EMaLRBETEMN) . TEREZ ST
(variable-length parameter} params 7] LLSEM T HiEr, $ILINF:

® KT params ALEURE "E8AEALT -

¢ BHEFLEF carans ZEE4 aray, LEISIERNETES 25187 5.
X array NS5 AR EEERS | $ | B ek ik e R U IR N TR Gk B
AT 1448 Bk arcay B9 %) SIFTHT 25 object.

Win, FTHEAEESM nessage ((6BYE, BREAERE parans .

clazs MezzageHandler
{
J/ oy fixed-length parameter instances

public wvoid message()[ ... }
public void message{ char ch ) { ... }
public vold message!{ string mag [ ... |

Cit Primer - A Practical Approach
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#¢ our variahle=length parameter inastances
public woid message(string msg, params int[] args) (:.:)

public vold message (string msg, params double(] args){...}
public void message (string mag, params object[] args){...}
£ ess EeBt of claza

A= B (nstances) 888 RE =8, B-TEERELEY, 2
T ENEN Y, WA char, [FZTHEAHENE -8, TR sEring.
TR 1 P 1 2 R Y

MessageHandler mh = new MezzageHandler| L[ile };

mh.messageal);
mh.message [ 'a' }:
mh.message [ "hello"™ );

O D B message (BRI AERA A 4 B 3 — - R fY S 30 ) 52
e, RLHHBETRES, EETANS M EUREREBERER.

AETWZLMMAAE, LMWK “FHT -4 params inc)” B 4~
message () ﬁﬁgﬁf:

int ival= 10, dval = 0;

ff all match: mezsage | string, params int[] )
mh.message | "muwoble", 10, iwval, dval, 10247F;
mn.mesgage( "mumble”, ival i

mh.mezgage| "fib: . Lolods 3,5, 8,13, 21,34, 55" };

AN ELE 0 RS R 3| B ine B4 double, MIPTARAGR T 7 —4 params
double[]” M message () EEB{E, MERNME EHANESER, %4
4.7 ﬁﬂﬂ?ﬁﬁﬁﬂﬂﬁ'ﬁﬁ? int eﬁ] double ﬂﬁ"]:

mh.message|{ "mix types", 10, 3.1415%9 }:

B — E AR RAE IR R R M — 17 M4, params array FI8 4 3.14159 [T

FIL double, T dounle HFEEMAHR Y ine, HELHHE params int 01 M4

EHEMEE—&Wﬁ%ﬁ+Tﬂ%ﬁpummmmmnﬁﬁ+mﬁhﬁ-iT$
CTHUE 10, MIEERES Gimplicitly promoted) % double BRI
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ERLIIGI A "THEMERY ine B double” BIEMEIR], SER? HlInkd
k18 s fE-
mh.message| "weird types", false, mh, 3.14, 2m };
T B A E A — 0 Y R (BT P ATRE AL s . R LR
T HHE params obdject (M H B EHNTH. BH, FREEMTR rfalse.
MessageHandler object mh. double BfLIM decimal $r{d, E#WER RN
sbject B 5.

FATFTLIE N "B array” B (Lengtn, B4 property) , FRHITEIE I
F & AR params B WEFRAH. WREETRSTE, W LUEMIZT array, HUKELR
518 WATERT LR A tpe reflection 411 & T 28000 ALH] (8.2 Watlba
Fridefg) . GI0TRE BT AR Y SC A

public woid message! string msg, paramsg object[] args |
Congola. Writelinal mag |:

if {args.Langth |= 0
foragch [ object o in args; )
Console . WriteLine! "\t{0}", o.ToString{] }:
I

B—idpik B, WM array 813, HR)E- S

public void message{ string msg, params inl[] args |}

i
Copnaole WriteLinel mag ];

for [ int ix = 07 ix < args.lLength; ++ix |

Counsole . Write( "{0} ", args[ix].TeString{) }:
Caonenle . WriteLine():

— Y DAESY 4] — ) params array, M H 0062 80m KRR LA .
params array HAEE -, WMAFHELLXMRT cof Bl cuc MR < i 8

MR E T, 8 carans aray ¥ "#E— W E WSS NE
i, R message O MUE LR, AT AW, #AME T Z AR
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THEE. B - string BH. B— char &M, FH LM ER 51T
B ALL srving 13, HgIRH Tk £ -0 R 5 587 4.

MR params amay WE - PR ETHMEHRZE. MERITEMGI =4
message | ) SR IEHIREE, B WEW P E o ad o RAELEe Y
ZX . params array M| B4 FD & G518 (nBERIE) .

EHEE%E%@’P‘iiT “-‘r?'fIEﬂﬂ'I" l'ﬂ{.lﬂlﬁ, ‘ﬁfﬂﬂlﬂ.‘%‘ params urray,ﬁ'E.ﬁ
-2, MRAUTEISTILET TEFHET M3, #0700
params array ( ZHF B @AM — E80) BEY apjecr THI.

// accepta zerc or more arguments of type int
static wvold func( params int [] args )

// accepts zera or more arguments of type string
static void func| params string [] args |

// accepts zero or mare arguments of any type
static void func{ params cbjact [] args )

B3 R8T params, E®HE T (overloading resolution) ¥ B0 E
WE? A 1L T AR

static vold display( string msg )
static vold display{ atring msg, int ix, params cbject [] arqgs )

FLLUF H AshE:
display( "message™, 42, argl, arg2 );

display () BB —-T3 AR E] 17 H ¥ (viable function) , EAEHET N -5,
7 o BB R AT ] R IR

HEEF AR, (signare) BRI TINT: & EEAEE parans array [
TS P AT Cexplicit) S¥EIERENE. BHANHEH (HALH) string
int) BAWME — oG BT ER BT, MREEE IR, i
S CINFRFEIE) BEMSTRHTRN T aray, BEIUHRH RS, AREx
P, argl Ml ares 5 BIAE DT RATAAY array B18E — T EMBE T X.
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216  #iE 5 A ( Operator Overloading )

P A T AL AR IARAE Nl BT MR AR TS class MIEET MYECHE, 9
ik, ik, MSPHLSS. E00F, W uateix class (BEEX) e, BRI
Fl gt — 4 B EEE, WM wulriplybyboubla ), WATA LI EEHRFFEEBER

{ multiply operator) BihiTHEMLS . HETRAAFTESH,

Matrix mewMat = Matriz.multiplyByDoublel mat, dwval };
af Ll Al A

HMatrix newMat = mat * dwal;

U FRUHREESERF (multiply operator) B —# o] ik

public class Matrix

[
pubhlic static Matrix operater* (Matrix mat, double dval)

HMatrix result = new Matrix( mat.rows, mat.cols ];

for o dAntide = D54 < mat.rowsj 1x++ )
for o int fy = 0; iy < mat.cols;y. dy+s: ]
rasult[ix,iy] = matlix,iy] * dwval;

return result;

i
ff e raEt of The - -Matrid class

B AT AT R B R A I N punlic B aratic. B IET operator 2
FREHEERNRENT (RE + -~/ ¥F) . ZTBREFESLLST T8
SOt class Sofk. MRAbERTIFARRERERIER, R 1 vatrix object Fl—
double &, R [B| —-T#E Matrix object.

W 5 By RS T B 0 4548 2 class object F 1, HiE B R E A HE
AR AT, MERIEIRA N — RN, BN mar ¢ dval B, E&LIBRE
S B B, T TR i, T SRR R R R R AT A — £ o M.
SR ERE SRR R L TR AT E B ST Mateix WAETTEAE,
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mMRENEBLLEFER, SLEFA7
mat *= dval; J4 TR SECE P iATiR K compound assignmenl operator
AL wiA R G 2B "M ERES"  (compound assignment
operator) MMM, RN SSERAFMIEL? T, o, —HRMNBER
THERET B ARk, MIZRIERE — TR "EARARENT  (WaninE.
Wik, EESE) | Fedl "HAREN" WESsEs LT, FEL LIEEH
CHAWERENT HERGT ERELE, LmeRIURTFEhe.

TR R fEd, Lo n? S,
Matrix newMat = dval * mat;
AR A4, RIFSOWE-RATANIEE. BAEFAEITH double FLl
Matrix: EHEFIWMEH vatcix TLL double. FAVDINAIMEGER = T M iEE
fEFF YL, AL LRSS, SRt E T RER, HF
25 JL W1 P IR Y — -1 A B T

public static Matrix
oparator*{ double dwval, Matrix m ]{ return mvdval; |

INRF T Matrix object LD ine B rloar S LFFTY BRASFRATMIRIE &
& double MRAEHT. RAEM S THEHIAY

4. FeREER. WRAE - TRIHRRNECEEXSHOR ], PR
7 [r] 1.

M PR BB LR et B ous. SEARERT IS RERTTRARIEST
JR i RS g SRR ik E L T RS TR 1R AR
[l BRI, ERA 0 A AR A TR AR AL e (precedence) . IMNFRIEIRIE A&
LA D MR A R MR . G 184 1RTEERH L AR Y i)

C# REELR, “WESZRENT £ 0TH T EE0RE T IR T RS
class #8), B-PR9FHE BRI AR E E L (redefining) Al B 7 FRFER
(0 int BTOOEEERIESE) .

T RAAA A — SCE(ER (unary operators)

{/f the overlecadable unary operators
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fatimar il ey s el e, o falae

T U - SRR ST ET T ER TR class” . F=T—
TREF AT E ., selection ER (), call BEF (), newBRIETTF.

WHRGE T true MAERF, L081[u] B UIE M false MYER . 3580402008 [0
hool {H. FIUFTI stringtiode class I BTE ¥ —1 true W{EH, BTH
srring B A AR null, HF ¥ — false 4EFT, TAHE string i E & null.

class Stringlode
{
private string texkt:
public atring Text{ get({ return text; 1};

private StringNode front link:
publie Stringbade Maxt{ get{ return frent link; }};

pubblis static bool
operator true (Stringlode and [(return sn.text != null;:}

public srtatic bool
operator felse{(Stringlcode sn){return an.text == null;}
|

TR LIS B seringiade object
static public woid display! StringMode sn )
{
while { =n != nuall

lf { sn ] f,-“ I*’ﬁﬂ' I:LIT J..t SJ’:!"I"LULH‘H"JE trueH.'-'.false, TV L) T e
fF ElH sn (P string I:rbjcuth 1 true #l false AR
Console WriteLine( sn.Text };
sn = ‘gn.Hext;

——

increment BEAEET (oo} f1 decrement BAERF (—-) S0EE[E HEF#IE > class
=4 object. C# #EF LK XM TERHATHE (prefix) FEE (postfix)
B (i C++ wTLl) .

E#Pﬁﬂmr-ﬁlﬁﬂdhmiﬂppmmﬂ

e

e .
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BV 8 ZICEIESF (binary operators) BT 1L & 8 4%,

f/ the averloadable binary operators

teomitn Na o Ry Rl B Ky B SN BEE mey e, S e

AEREFNA 28z, 2O0F P HBMLAE " BT TR class™ .
TS A SO RN AR {E AT

bk, |J; % Ti, ¥m, ==, Tz f=. =, twm, |wm, =, f£8=, =

b 4R 0 AR

o S Lt S T B s T
MBAFER | equality BT (==) PRATH inequality BIEL (1=) , H#s
S b Jo B R A A O — R

217 FHARFLT (Conversion Operators )
C# HEHE—FIHLE), LT~ class HEPTLLE & —# " nf B2 B X object & |”
=3t Cimplicit) ¥ el o el (explicit) $&3. STREES ()& vy

BiZHEANEH 7 —1 sitvestar class. HTHERAF. RIS TEMH class 1N
M o, L bits FFRFE B unsigned long & string 335, [FMEEEE, it
MEERE Bitvector BHIT L string B unsigned lang 35 bit JER|, 3L/
PP S Ao o 2 8 e T i L Oy B i evector.

—FpEe R L, A T E & B 2 (conversion algorithms ) , #1E class
1 object ¥ 5 — TRIM object. BA RIS B X8 L IMAETITESY
implicit, EAENTEENENLY. 2 FHE SR EHRE NS TR BB Sl
sl fE, BULERRERTRLE ¢ "EMAMMEIHE" (overloaded functions

resolution ) .

AP A, FRATY sicvecror M string B ulong B —FRTHNITY, H
MR AT o] B2 4 FH T

A oour averlozded methods
public static void display({ string s ){ ...}
public static void display( HashTable ht }{ ... }

C# Primer - A Practical Approach




217 Hia E{ER (Conversion Operators ) 111

public static void Main(}

[
BitVectar by = new BitVector({ 32 }:

/7 implicitly convert by into a string
display{ bwv );

[/ implicitly convert bv into a ulong
ulong ul = bv;

FEFLETIA attvector MFUFEMEIE, TRATHT LI HER 0 S 40 TR 7L

publis elass BitVecror

i
gtatic public implioit
oparator setring( BitVector bv }{ ... )

static public impliecit
cparator uleng{ BitVecter bv }{ ... }

pde s raat oof BitVecter claza definition
I

G CEeRMIER T —#, HEEIREE " SH0N static il public. BEFRTE
G TR inplicic 8 explicit. BWHREXRET operater > |5 BB KU 81
A AR E R R e ST EY, BREHRSIENFEIL (source
tpe) - HBWEFEER ref MM AER cur SH. L L R A VR 1 e T
“EMNC THEZREAY PR R SRR I AR class” . BEE b
Wi, TA-MRMERFRRR Bitvector object AT, W—RRAH Bicvector i
i string, BoMAN pitvector i H ulong.

7 i R R — P E e R, T AR R HIET object Fe LK.
A S SR E W explicit, HEBMEFMATELARRR, MALAE
B AR EE, AT R AEF W tnolicit, FWELFFAEA-

A, DR A T SR inplicit, HHIFEAEES
0 N S AR M R [EE-"L_, ambiguous) . FIINETIEHS.
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2.18 Class 1 #7142 B8 2L ¢ Destructor)

Cé# YIF{F R E S E$ (nondeterministic destructor method ) |, {H3EF-#F
FOE R Wit T E A R AT . B, BT TR 4 aR (T e
TR, EELEMATESSHIH. 8§, BI0HE S & 8 RrIET.
MEAEMER, “FTHHER" #) classes (£ 550 I% FW#R (garbage collector) 3T
EEE W RIS 20 4.

Hr#y R (destructor)y, B0 EERPRE 82 &5 4F B Y 80 B Analization routine), fELLTF
HA iR EATH: class object (F HEGMEAIEERT "EZEEHE" (unmanaged
resources ), [ 3% {71 % B E F5¢ 1% object 22 Jo GEBR R A0 U6 SFHE . 57T #E €3 window
handles af; file handles, /2 ¥4 4 ERE (database connections) . R BT ¥
W HLahfE L T pispose 29, - THAEHRLTAHEIFIRE.

4.8 Wit oisposanie LA "H2WEM vispose 1) MEH using 1§43
i B, T R T R R

219 struct value BiE|

struct YIEHERITHLIEN HBEFPIIATY vaue BRI (FE. 8T
reference B A|) . struc: HPHARERTED class -8 & (BT x@Es
srruct = #) , AL,

public. struckE matriy

i
private doubla(,] m mat;

private 1nt m Low;
private int m cal;
u s

}
Vialue RO A object PIFEEIIEER. LMY matcix object ¥iTT#ERHE
m_row Ml m_col B¥{E, HHE o_nat, RSN reference B RI89—1 24 array

handle.

W ERAILL P st ruet ohject )1 55 — 1~ struct object, B EH — 1 stouct
ohject ME{E2R 7 T~ struct object Bf, HAMBEE N (deep copy) . EHREM
1 objects FFAMEFAIE, BOIOEFRT. X~ S reference B HIHY “ % B 1 H
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" (shallow-copy semantics) F[a]. A F{EFETNHER, TEETER. #
m, WFRIMNHETRNET marrix object WILE “fEA"™ B2,
A BV PSSR B ml BT SOFRER ISR cperatorie,

public sftatic matrix apearatar+( matrix ml, marrix m2 }
[

check_both rows cols{ ml, m2 };
matrix mat = mil; £ it MESEEDN (deep copy)

Lor [ Int ax = 07 1% < ml.rows; 1x++" ]
For ink 15 = 0: "17 €l seolai “13++ )
mat [ 1x, :l] } o mi[ Gdx; '—_I| ]rl

return mat:

struct object I 5 {F managed heap { FRHE) PN E, Bk A2 55 El
MEER. STWITEEIECRE T8N scruct object B

public woid funci)

I
matrix mat = new matrixi};
o

1

HEBFHEWH new B{EFA. marrix object B4 MEIPILNSS:, cEHHTT
HIETRT LS, N E ST G AT 2

wWiFR A RE D value BRI defoult (B ME RS, SEIRES
SO ML R B, T defoull BT B MIERLH "L - volue type object " {51
AR A R AT RO, TE stouct T WP SR cefout i 4, KR
— Pt iR T A,

T vaive I8 EW A new BAES, SFELLRAMPMITHHE R, IR
A new IRFEFI R E (5 A4, WIS 300 A AR defoult k4. IR
TOI%, S8k — TR LATT ALY 257 1 30E Wil . WILn LT i B R ERAT
AN marrix A HEMAIINT iR R

matrix mat = new mat( 4, 4 1:
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public atruct matrix
1

public matrix( int row, int eocl }

RS R o R B 1 I B P ST of |
monol = f ool Ss 0§ o ok ioall

. mat new doublel m_row, m col ]:

b

WA struet, BT “FHIETLA defour FRESE" 7, BiEHT W4 HE 5.
(RS Bl b e P AR = 7 R B i (kB E Cinitlalizer, W 2.6 %) , (2) 7%
strucr HE {3 R .

FELAR O T MR 2 e ) . N EE R S LE , BRATIMAE  —
THFERACEY 4 3 4 SEFE, £ LA B, ISR (rotation) FI4EHL (scaling) .
H TR FREW E L cefoult S E M. NARREREFE W explicit B M 408
(member intializer) . FFLLIRAIBEZE T8 M 200 FE: (RTEEE) # -4 x4
EEE LN stouct:

public struct Matrixdd

[
private deuble(,] mat; // HMEET ...

[AIAEE T, B —5 A array i — - reference TSI, H A A 7o 3 4 1 1A 4
HEFRIK . TF class XA, FATATLUIN AR KA, 8 Rz

public class Matrixd{d
{

private double([,] mat = new double[ 4, 4 ];

BEE struct WEIAEBEA T . FETHE, 1F class F Y 29BN E default
EEWAWERNE war, BHETIZAFEE S scruce HL{# defoult #9315 H 8.

e B PR, A T0] LA e (o) B, {OBORBY T FS [ TEAR S LS
ATEELSD. FHFHIEFF, BEBE T -1 89 structFindatrix MHEH T,
RAMMEZERAZ MRERF. GFLE RETRBEATF, RELHHT
AT chapter2\MatrixVector H 3 T 8 Matrix.cs)
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M2 B # class FHME L —1 struct? FER S TIRRETHERRE. =
AFF IR swallint B struct, L PR E" 5 1000 4 smalline
object” [ array:

cemallInt [] wvertices = new Smallint{ 1000 1;

ABINE smal 1Tt - class, B A4S 1000 4 null handles™ ) array,
T AR 1000 ¥ operator new, FFF18IE 1000 1 objects FE2 M (managed
heap) L &L P £ 2510

Higll, struec WAL RINRRE reference IS, 00 & 5 1% 0805wl
BY. gz, MBEEIIN Matzixdd struct AE—PTRE T reference T
array LA, ARG WA P — Matrizdd object 4 B —1- Matrixa4 object
b, 2EM-T objects 1489 array B 0 £ 71 [ — -~ heap array ohject.

Ao 2t — @ M (abstraction) EEEL! struct I BEE, =
THREEERA, SN "EENL S8ER, $5327L by value 7 28 object
e A BT HFh Bl R Y A B, A AT AT L A e e B T T Y
¥rak. ¥ NET Framework T, T LHHARET (int. double H%) #£ value
#1813k reference ¥ .
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3
i 11 % SRR B i

Object-Oriented Programming

Class #) 3 8 F e T 5] AR 81, BLAAESS E 1 fe i IR AT AR PP 48
MANE RN (entiy) . FHIE R MHE RS, WRBOMAA peck (F) .
Rarrawer (A ) . Duebate (EIMHH ) L& classes XETEF R, R
Lol EANEER., BARY. F45 (Boolean) 8 A48 2,

w4 AT A R R PR AT 6 1F % classes, i H B (0{E & H "R — F (is-a-kind-of) "
M E0T, MELEEETEERAGE (i HhEEEN classes RELERTE
i) object-based SRFEER]) | RM-SHERERMNWEFTHLIEFE. #00F, 28
HFUFE R A, BT E B R RER T X540 pook class 24k, EHINT
¥ RentalBook class. RudioBook class LB interactivesoak class (i £ . &1
class A 1l 4 A8 BRI ORI Al DL AN A ) i A R T I ANAE . W1 class T AETEEIE N
s HiEE R, BUEREE $E, REE D class A HFM interface (3
0) , {BE class tRATHE (ET[REF) EEIrPRfeitfinr, LR A A A9 ot
i

fl BT EEH "objcct-based” class #H, TEREBRES L ELEMNTHEE
“are-a-kind-of ( JE R LB " RN scok classes [ Y A AL 0L AL, HfH 4T
] S0, 34 3 S AR ik B LU 5 E classes Z R RT . B RER
i, IBMTHEE “object-oriented” ([0 (0] 355 1 SR H80,

3.1 1R e 0] B R L

i ) At AR i ( Object-Oriented Programming ) 17 W -1~95 35 3R {IE 1. 440K
{inheritance) Fll#:& (polvmorphism) .

1. HEEANE Cinheritance) {3775 2045 — BRI AH 20T classes SAEHE ¥, #HiL
FEA 1A L 5 7 AT ) 0 S A AL PR T 2, B0 117 W EBAY exception
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classes & 7.
2. EZHUE (polymorphism) iEFTFFIXY classes & FHETTERIEL, 7L IR

BT — class (MAEM LI A BT class) BT HE, FFME TRATHETE

e T A BB [ AR {4 O classes.

MR HLHIE LT AT (parentichild) &, L3 (parent) FV I “FFHFL
{ children ) 1l B9 2 H 4 O ( public interface ) #1377 SC70 ( private implementation ] " .
BTFHEETLEMERE (override) #EMFEAFRDT, DETAETE bk
TH.

0, 5% audichoak (ATE) BT HALHE poox 2 “EH" T “H5E"
Z8, LR CEEE " LRERERS "RESNC (S CDskE) . Bk 4,
EMMEE ;LM EMEN cheak_out () 5L EE.

£ C# B, AL NHEAE Y base class (FE) | T8 VHH Y derived class ({F
&) . W& (H base class) FIMFRZAMER, EAFMEMNMENZEE
{inheritance hierarchy, FifFEREEE) . FINEFTEIES WD, BT
2 18 "ﬂ‘fﬂﬁ'ﬁﬂﬂl—”‘f‘ mudicReck derived class, ‘ML (override) base class
Roak 1] check_out () AL REH, 38 FREkER M #6 Book class B8 HE R L0 s 44
{properties) . ART AT, B . HEEFELMMEAEE" .

[ 3.0 g ob) B 1A ] B EE R4 o P2 695 FP IR sl M B9 class Sk =R TR b 880
& PR AET class JI& —-1 abstract base class (Fh2 L3 ;. Libvat. LibMat
FEAXATHREEREEMMIERETN, 8% check int) . check outi) .
shelf location(). finel). due_date()H . FAM LivMac TFF4LRE BT
W M RHE P IR AR — R, (RN T LR EmeE. A, &
CEAEI A TR R, FRI1FZ 8 abstract base class ( fh$ 2L35) |

TE—-T W3R ¥R, F{TH 7 abstract base class 3 [H] 4548 465 7 2 8L
class objects, TIdF /{54855 A PR derived-class objects. [A]EERREE (TR 145
LLFE "FAE AR MR TR MEER derived class. Filtn 1 & & 169
Library class B B @ loan check in() MI—Fh o] BE Fi%.
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class Library
i
public void loan_check_in( LibMat mat )
(
// mat refers to a derived-class object,
/{ such as Book, RentalBook, Magazines, etc. ...
mat .check in(};

Lf { mat.is late() )
mat.assess_fine():

if [ mat.waiting_list(} )
mal.notify_awvallable(}:
)

{4 ... rest of the Library class definiticn

LA R R D AT AN (concrete) LibMat ohjects, A1 1 FF HE k3
i) B & Book. RentalBook. AudicBook %95 class objects, |10 T 1 4 fia aE 0 [ 19
Wil LR . WA ESR? i, @il car W check in(iBf, H
BREH L FAEGINEFHAESAE Y, B4 %S5 loan_check_in(
B mat SRR IER (1838) WA RETERE class objects. LI,
o e A 0 PR ) R 2L PR checke an () AR BABERR T SRR ERIL C(resolved) 29 “mat
Pt 28 (U HE-T 200 class object” FRAMFET check_in() mMaikE. XEEMTES
fgy. EME, ©%R bR ImeEET?

AW R, e EERTME IR £ (polymorphism)
gk Jb “base-class object 4 fit Hli |-4r #Bili#1 (transparently) J7 L35 ({63#) 1%
fif — 4~ derived-class objects” . #U0FE 1oan_check _in ()BT, mat o R {1 —
A B nibMat BEE T HMES class” B object. BIEERM—4-UE? N g Efrik
O R A e, f HATTEEEM loan check in() MIFRMAME.
4 B L BB L TE fE, SR T i 40E (dynamic binding) . £ "4
e mErh, YRIET:

mat.check ini)i

R B, G IR I mat B9 class Fhts, PosE BT — 4+ check_in () BELTE.
b T U0 01 66 B L RE P IT BT AU AR AR B E A (resolved) , FRLIFRIERIGURE (static
binding ) -
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.rlr LibMat J
ChildTovs 1 { Book ] [ Magazines 15' |r Film ]
[ iy . ol B Rl

[ Rﬂntalﬂunkw {Hudinﬂank J [ CDIBook ]

B 31 EREEFERSETH "EEREMAEREZEE"  (Class Hicrarchy)

e b 7 o g B G oD, SRR R A0 R R A A cheek ing
S BT LA e AR R Bl S B e AR F R AT I LA SRR R sl R AR AT
g ih] lean_check_in() Bt mat SERAT 20 derived-class object F & EAT. EFERE
FATEr i 8 Bh7E P ( dynamic binding ) . i RO 1) 8 72 BB 1Y — 4 3k o i

M (inheritance) R E L "SR—--tL3E80 (interface) " F—§
B classes, SE@RBTME PO EMITRE. £% (Polyvmorphism) 1378z
H OSBRI EM D" S8 classes objects. il # {7 iil ihfp a
(abstract base class) [ —-ifExEu8N3E O EiTEE, & T HFZ TR
fE, FaWEHETH, MR rina object ) HRHE, AHEME.

IHEFERETFHEEELA (Minteractive™) HH, T LR MYEEK TR
FEES InteractiveBock class BP. loan_chesk_in() BB FHEMEE. U
Wi, REBFEREMFEE wdie” HFHERES, BOIOTLH - 1BEMN
AudicRentalBook class. lean check in(( AT Rird. MRAEEERELF
BB R AN A B AR B R, Wb AEE), RIS R E e
i pir {110,

10 i+ 8, srrucs AR object-oriented programming 89— 3047 . B B A 0E B D4R
., MTEESHERE. (FE: Z—SHC=TE)
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a2 %EM_UT- i __g'iﬂ‘;ﬁ iﬁ] %’ﬁ a { Polymorphic Query Languagel'l

FER AN, REFWE L "EiNERE classes HERER"  (query
language class hierarchy ) , BUMEAEE C# BT N T 2 K5 1 6 2 S48 i B2 BT =
FEH T (constructs) BSRFEMALEL (programming idioms) . fF AR RATIHE) "7
AT 7 ERTEN AN AN S, RTRAPE—- TR IHPREER
A () RiEML A, #E00AT, T ERER M g L

Alice Emma has long flowing red hair. Her Daddy says

when the wind blows through her hair, it looks almost alive,
like a fiery bird in flight. A beautiful fiery bird, he tells her,
magical but untamed. "Daddy, shush, there is no such creature,”

she tells him, at the same time wanting him to tell her more.
Shyly, she asks, "1 mean, Daddy, is there?"

LATF I 3 i RS BT R
TextQuery: begini)

Reading <:\QueryManager‘alice emma.txt -- please wait!
Reading <:\QueryManager\alice emma.txt -- OK, dane!

Tha text file alice emma.txl
contains & lines in 357 bytes.

entering text into dictionary -- please wait!
entering text into dictionary -- OK, donal

Time to read text file: 0.004 seconds
Time to enter text into dicticnary: 0.00% seconds

Please enter a guery or 'q' to Quit: HEE
alice
1 line(s) match: [ 1]

[1]: ARlice Emma has long flowing red hair. Her Daddy says
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adlice

1 linef{s) match: [ 1 )
daddy

4 line{s) mateh: [ 1 4 6 ]
alice || daddy

3 1ine{s) ‘match: [ 1 4 & ]
[1]: Alice Emma has lang flowing red hair. Her Daddy says
[4]: magical but untamed. "Daddy, shush, there i= na such creature, ™
[6]: Shyly, she asks, "I mean, Daddy, is& there?"

Flease enter a query or 'qg" to Quit:

OE; byel
TextQuery: end{)

ATV T ) 7% e S R M e L T b

name query, B HiE, PIIIER Alice” M runtamedr. iEEEE
BEf) - LR T HSEE R E. TEETHENS, D80
® NOTquery, EIRAERF o+ L. 2M0F, WEEW 1 daday, FFHT&EHE
daddy E‘?iﬂiﬁ:ﬁf%ﬂfﬁﬁtﬂ ¥

Please enter a query or 'g' to Quit: e

daddy

3 lina(s) match: [ 1 4 & ]
| daddy

3 line{s) match: [ 2 3 § |

[£]: when the wind blows through her hair, it laoks almost aglive,
[3): like a fiery bird in Elight. A beautiful fiery bird, he tells her,
[3): she tells him, at the same tims WwAnTting him to tell her more.
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® ORguery, LIRS || K. FIEM a1ice || daddy, SRRHAH “&
EEAMIT-RAPHET 77 HXFT.

® ANDqguery, LIBSERF e Fn. PIUEIT alice us daddy, £RBRNA “[F
B R SR SR Rl R o o

Flease enter a query or 'g' to Quit: HENGENERNERENEY

alice

L line(s) match: [ 1 ]}
daddy

3 linela) match: [ 1 4 6 ]

alice &§& daddy
1 line(s) match: [ 1 1]

[1]: Alice Emma has long flowing red hair. Her Daddy says

ELTEALGE-BER, @R

fiery && bird || shyly

i (evaluation) WAFFm A M4, B 8BEFEAMRMELE. LT &
WENEMN RS "RHEEF rfiery" F "bird"” MXLFEFT, 5 “(LEE
"ehyly®” MICARAT

Flease enter a query or 'g" to Quit: Fleey-aie ki

fiery
1 line(s) match: [ 3]

bird
l1-1linaila] matsh:"'[~3 '}

fiery a& bird
1''linels] match: ["3 ]

shyly
I line(s; match: [ %]

fiery && bird || shyly
2ldned s mateh: D358 ]

(3]: like a fiery bird in flight. A beauvtiful fiery bird, he tells her,
[6]: Shyly, she asks, "I mean, Daddy, iz thara?"
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ROMEMEHG EHERL, IEETUSENSIERLT "8
( subgrouping) . ImLL F 2.
fiery &6 ( bird |i shyly )
SR RS viieryt H vbird "B EE "fiexy" H "ehyly™”
B LT
Please enter a gquery or 'q' to Quit:

fiercy
1 lina(s) match: [ 34

I bird
1 - linels) magoh: [ 3]

shyly
1. 1line{s} matsh: [ & ]

[ bird || shyly
3 1ine(s) mateh: [ 36 ]

fiexry && ( bird || shyly |
1 TFine(sy matich: [ 37}

[3]1: 1ike a fiery bird in flight. A beautiful fiezy bired, he tella her,

Bl R BRI class 48R e T B AN THRE. FULH) o] R, AN{TSCEL

3.3 it —4 Class gk 5~

PATTE class ik it A 89 B — B, & — W R LR — i 48 3211 class
BT HY e

Hameluery Jt hlice

Matounery ff ! Alice
Qrguery L Alice 1. Liexy
AndQuery /{ Alice &§& Dacddy

EWZF, TTEiMPRESR. 4 class LMt — T evarl ) MAEE, H
A 52 HLES R AL 2R A i EhAE Mt display solution|) AR, LR
AW R . FriEALR, B @R, mMAAEFEER "TTEHE" (line

numbers set) .
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WameDuery class B eval 1) A EF{ULRHMEF &S "name” ( FIHITR)
BiTE. orQuery B eval M EHEMLFMErE "GCFF - REUPHNEIE -
T B LETRITTEHE. AndQuery class Fll NotDuery class R A5G  J M 2
THREHY eval() .

AR e A LT &

untamed || fiery

AT AR M T NameOuery class objects, 7T AR REMN B "untamed” M Liery".
PIEEIE — 1 orouery class object. # M- vanecuery objects HEE RIRE
.8 518 Grﬁluerrfﬂl eval (VI AEY FR—-HEERER 85 EE A printi)
WoREE. ¥ELE, EHSREREERLESAfARRNREFRT!

HREY AL TR "HeA&il” o, EiE AL classes” MELTEL
L R T

Elice || Emma Lk Weaks

AT Mt TR A AR — R orQuery object (123 M WameQuert MEEHL,
RN A vRlice” #l "Emmav) ., B—1& andouery object, EHRIEH
£ —1 HameQuery object (FVFHFBR rveaks") . HIHW HIE—WHH. F4+
B E S ET B namaguery object, XRENFETL.

PRI . AndQuery B97 AR H0LE 3 07 80 o] 8 i - 40 6 AR iR

Andguery
// here is the problem!
CrQuery
HameQuery {("Rlice"]
Hameguery | "BEmma"™)
HameQuery {("Weaks")

andouery MERIEEE T orovery object, & — il , FATHILH, — 1~ query object
RHEIERER T TRER vameouery 2 7. LRI REE A query type. FBATRE
ERfER BTN T, BTN R ER? 8, ERITHE R R E S
TARM B B — -, MAITHENARBREWR? 2--FRETMHR:
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L P04 REETE orQuery. AndQuery. NotGuert classes PR AH 34 S B 7,
PR R0 EERE 45 E (hold) WU A[EHY query class types B {EM —-.
2. A B 1 TWANG AR AL, AT AL S AT LT 3 T R AR AE R class
TR eval () LA EE.
EAARTRERMMSEEFE MM, SRR classes BHTIRE Y query
MR R, SREAT L LPY-T-[a) i .

SR, FRATETLL % Sy 30 57 B query classes T MiEEE MR, |
181 A - IM& 1) query basc class () | M classes AL PIRET H . Z W
IR AT A1 A base class object AESE T F M MTER () EAL

{i] derived-classes object.

"% BT T base class 13 derived classes 22 [H] — FHIFFER type/subtype &
E. LI base-class object B derived class object fE 0804, dtdTiEdk, =
B H derived class object B4 base-class object I, SHEITMELEN. £
fi18Y ouery HEFHEFERP, Cuery ohject A EeBilimism (E) orouery.

AndQuery. NotQuery. NameQuery 5f o class object.

W PR EE IR B class M B —-T class SR MR, MEEZFEE.:

clazs MotQuery : Quercy

MotOuery class BEFZEMES () Fi5, ERM query class iR # . notouery
B IR 2 (derived class) ¢ uery RILEEE ( —J8) #4& (base class) . base class
B I SRR

1. base class 540 38 S 5E WIT.
2. hase class #5440 5 /L derived class —¥E 1 iHIAl (accessible) .

{F query HEARERWAMRILAZA, RIME - HEEL "TEZEM query
class” fRSRY iR BIEM (R:0) BRBTE, HZAES RS AMMRNE
-

class testuery
i
publiec statie void eval print( OrQuery q | R oY
[ g.evallli q.print_solutien(}; }

C#t Primer - A Praclical Appronch



3.3 1% — 1 Class 0Kk R 127

public statie void eval_print( AndQuery q } (2]
{ g.eval():; g.peint_ solutien(}; }

public static void eval print{ NotQuery g ) ff 13)
{ g-evall): q.print_sclutisn(); }

public static void eval print{ NameQuery g ) // {4}
{ g.eval(}; g.print_sclutioni); |

i

i — BIAISIA query ETHhREAE, FHWFT AT query types BIREHE.
IR ) T — ek R TR o O o 0 B T 1 — 1

class teastuery

{
public statiec veoid eval print{ Query g ]
{ g.eval(): q-p1'1'.n1‘.__.!.-:.‘-l1.:|'.'_icn-!fl ]

public static volid Maini)

{
HameQuery ngl = new HameQuery( "Masan" )
MameQuery ng?2 = new NameQuery( "Dixon" ]:
AndOuery ag = new AndQuery( ngl, ngé };
Orousry pg = pew OrQuery( ngl, ng2 |
NetQuery g = new NotQueryi ngl, nge )

7/ OK: automatic conversion from a
L derived olasse ta 1ts base class

eval print( ngl 1: eval print( ag 1;:
eval print({ ng ); eval print( og )7/

f/ arrocr: string is not derived from Query:
I na convarsion
eval _print{ "MasonDixon" )i

derived class 7] [0 7E &6 T B o Fde 24 base class, S IRFEA1E A eval princ()
R A AR . AT A=l — 1 string object (B4 query object, A= i,
M, BN cuery Ml erring ELRHA.

C# Primer - A Practical Apprum:i":




128 ® O3 @R R

A base class FEI 1 derived-class Sk, EPF— T UBEES B -1, Hilk
SREHAMT Wink Orguery object W {H 8 AndCQuery object. FER. W Q
HARRERY, BRFEZMELLT (2F) 24,

MAEMARLURAR “LLSEF R — R PR, {B 5L 48 2 H 0 W h
* A B o 2 R g T S ) BT T Y e 14 P~ o] S BT AR sl A
{dynamic binding) . & T80, YR query object W evai (AT,
SR SB|IMAT q.evar 8, BIE MR a I3 B0 35 derived-class object
BB — {4 eval () EfrsLH, M AR query class [HE45) A1 AR — 1 ewal ()
i 3 1

BRI T, i R e 5 B 25 5 (static binding) ¥ 7E A g% Y, sk 1l
ERHT I RIBAE (K4 object) FY B0 1 e ol S ) O 6 OO — Al L . B
= i-'tfﬁl:'ﬂ. k vg.aval ()l F E"]ﬁ:‘q [T class typel Qnary]ﬂf#ﬂ'ﬁ ) #E - - eval {)s

Mo B AL R s A TR B R 7R PR &
(R ohject) BZTER & B3k Bt | AW B O 85 L BT wireval, &
W ety & 3025 non-virtual. 7€ C# B, ERAMEETMEENEE -, fE
BT A T B BB base-class A9 3 R ERBLRELL virenal iR, static 5 5 S
P FralESE, FEERFEEE T class object I8 F static W M EE®. (123,
SRR class BHRIME, £ 20 %)

BT — TR R, BN (0 ouery BhEER, B E A (1)
BLAL (factoring ) —H1 3£ A% W fE 4 (operations set) , T A FE 25 3 1 Cinterface)
T (2) WEEED T AL O — A B A B M S B JE).
M, ERIIHFER Query BRKKZH, BOBEFTHE, B—T cv &
unified type system (#f — I 51| &5 |

34 XTF Object

Al — RIS AR R 2 query (Ifl query lypes DR b ), BRER T4 A
ERH) "HEESER (storage and transmittal) ™ o) (% &5 p26 TSRS
B[l
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A0, HRIE votQuery B F S AN % — - Query object BF, LHER{E
Hrik BE L T4 derived query types —— LI HATFEAERT, REFHRAILAN.
AR R T E# (ransmittal) 75, T--REEWIMRHEY ouery BH,
i A |24 {197 derived query type object 25 E .

o4 2 a4 e - A, {0 AR ST classes F [R]HOBR R, AL
Feolasses R EZHBERE. #EH, 2FOFE ¥R classes fF & LirMat &
EH query KA. B — BB THEE systen i &% B TR0 —T
exception & B —E2. 81 classes fEEFEe R —F T .

B, MRINTMES R, BEN RS EZ T classes & R (1)
BB, M, RRbEZ - REX-# (=) RREH.

clags TheClass0OfAllTypes

[
public string ToString( LibMat m )[...]|
public string ToString{ Query q ) (...}
publiec string ToString{ Excepticn e ;{...]

ST

A=A BN AR E LT LikMat, Query. Bxception R H4
— A class (IR AWEEY, FRMGRELAN) . —HIIA —THH classes &
Bl — 3837 class, 35 H & B BRI Tostoing () AL A R AT, BN .
e, S E A B class o —BEIEY classes R, FATHME LITHE
) = E AR E YRR . BRI E T R

WV B4 &R SEMAE (transport and storage problem) ™, i il WA
5 00 B o B BB R S, W0 ouery. query M&E T FEMFR" —Fia kind of) 7
SRk . k(e $RIE BT (query object) T HEI—BES.

B T &he R R BRI B B4 (type system) =P Y class BB, sibuat classes (%
B guery classes (£ £ RYBETT I8 & FM M2 b, B ZEME—Q "HF
" B, BIEAs CRETRO-BREST ERTETHESPRE.

WA ERAIEERET MEE R, Sl A— TS A (abstract base
class) , HFiFIEFER AR AR BIFERE R S, B base class Wi EARRIF? B
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AT LS public #|E (INFFENE) 7

EEEHN rheclassofnl lrypes, HREMRRERN H 24574 8 500
e, £ NETH, Z 4 class #ar8 0 object, FEULT system A EE[@TP,
A NET RAHE R AR E (root) . FAETE A S (MU0 exception, string, int,
LibMat, guery F%F ) #REH object. CF HIFE LHY object BHIME chiect
class 19— -5l =& .

T BT A B SR S S (TR AL B cbgect, IFRLRI B0 obiect HY41{E (entity)
AT L 52 LA (L BT 50 4 object H¥NME, SUEFAT af U HA6 £ B BY 91 object &
A TN cbject 1Y object, XEM "HRMESHY" ESaFEERTRUNEY
BB FIWE (literal values) . ML T it rosering () IS M E . 0
L —T s, MRS “rE SR AR R AR BN, ARk
R SIS E 8 cbiect Hln].

class TheClassDEAllTypes

{
static public string ToString( ebject o J [ & . & }
/d ... what else?

— P EMPE R, HME classes 1) base class W% 85 g4 4 HE1 o 5 58
WE? IENRATHAANEY . cbiject class MLEEAYSTFERERSBE — B roetring), 2
TR Equalsi), ZE& cetTypa (). REPEETRIIMR T 0 EHE.
#4101 LA 26 45 47T objects i fFIF W |- BT rostring () Bquals () . GetType ().
SER AT B R, R ENE LMY T A

CRERR o AR AR SIS MR B A B R —, BRILE L WAL class
HiTREEWMEE. E—BWT Tosering ) F pouats o B IME. AW, #1415
LB BB BT R AE R B T LN equatity IEVRY FIBIFA inc B
A, FHETF-T Julianczlendar object B TH%E, HAERRE W |0HF, e
AR WEL.

Wri ZEA M. object class PRIGLEICH, RO THIEMN RS
i} {least-common-denominator) ” #E &, W T cquals(), &AL FIEMN
“reference equality”, R HFES S AW K £ —~ object BB E true.
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MF Tostringl), WRELHMEFIENEI R R S8R, X ERITOE L E—
A3 classes Hh-Dx 4% dhy fpk ol U 8 BY ThAE .

Ry R, X TP Al AR SRR SR AR (virtual functions) . X
{8 B4 i~ derived class GV T (override) BLHER. M0, FAERNAH
% classes EEE T rtostring(), FETE object FHa A, L4ATHET
Bquals (), FILVEE “$EMTHRR" — R objects FEATHFE, rauals ()
FEF true.

Object class M E = RS- 9F B FE cetType() . MHw#ak E — 4
Type object, HAEHET cerrype () WHAE (R object) HEFRERFFATFRE,
G iR St R (properties) . MR EE. WEETTHIE. Type class &7
—4iff “¥|WrERi" (predicate properties) : IsClass. Isirray. lsPublic %7,
FILL B B R B4 R, cetType  B—TEEEH, BhAeR{inE "SHIEL
%" BOMRLE, (R derived class #EH L EREY . Type class Al 135 57 B % 5
4t (runtime type reflection, 8.2 97 LEE) AYK[].

IS, FEARE L — 1 class i @ 9190 5 St base class, 34 class i
ISR ME | object class. B 3LFFRHIIE cuery R E R, HITHESHEISFHN
P

clasa DUeEY [ .. )

clazs HameQuery : Query | ... }
class HotQuery oA ER sy )
class OroQuery oouery | b
class AndQuery PoQuary | b

MATEA S B 8, query IF BT 3r 8 class. #AmELEER MBI L "L
obiect B base class” :
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f/ internally augmented to derive from System.Object
class Query : Systam.Object { . . . )}

guery I -7 derived query type M E & (L—J2) base class, object MR E—
‘I derived query type [0 # base class. i 5 classes ¥R T F ¥ T object B HY
Fi AT public A 7 i # .

3.5 ﬁil‘“"’i\'m%%% ( Abstract Base Class)

Mail Edl, IRIEN class (PIE0 Matrin Al Image) AW EF —THNFMNE
THME . SR R G class, {F I35 W% A7 5 SE LAY public #201.
TP SR AT SR B R 5 class 2F 80 privare (LA B9 ) SEFEENAHF publ ic

(ETFE) — A @SR (properties) .

BARTARIE, MIFLRET class BIE, R 2 —HE B base class 45K
W (PTAED S IR AELE derived classes) , Fofth A UNTE 98- 20K A o 3% 00 S o S0 1R 42 3
derived classes, EXHTHE—FELMESD. derived classes {HEEH# (EFL
f2) MEIFA] base class RUEIAFIRIL. AT MUraX 05[], I+ A0 I AtscHm -
MetEirm, C# BE T B—FiEET protected. Class M protecred B EPH
$ 48 o 51 6 653 66 4P BT K derived class 7[R, {E#EFAEE— ALFRFETN .

VEfE— 1~ class ML A" BB ] publ ie” MRHEHFFEZ A class REHE N base
class M#H A2, (A, —- nonpublic il A% B iEH Y protected AT
% private MB? FLIE base class BEAN private IR, X derived classes &
A0 A .

IRRATIER, 8L derived class, base class BV %48 44 % A9 b
TEFMErHs, iR ERYE LA class SERGFEN — B AP, LB
MW base class FLAIE N protected. AN Query base class B9 0 &%
display_partial_solutioni) 2% derived class #8#t T4 R %, (EIFEW
queryclass it BEHEEMAN TRER, MERITHESH Y public, HWEERMIE
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— AL RE, MREEMMAR private, MARELET -#AF, MELET
derived class IF[AE . protected HREIET & TRE, EMETHEE class M
W ER, RiRE “HE AR Y class” o) ICEL T A 10 0] B K1,

it base class B 57 i 4 pEmp a0 (0] SR F{TLHHONE 3] BT classes (KR
fi) -2 public 0 AYEEEFES (properties) , JFT05E H Pl iE 5 81 51 H K
(type-dependent) , FH&iXLMRIE ALY class 4 R i) B iR

WAT {1 AR S (magic formula) BT LLE]NE 280l 86, BIG60E S r, W©&H
AR 2 R RIEE R ERSEME G 03§ ET (object-oriented design )
ML F L Ay, TRIm MM class (h REAHEIDAEN . 45
M #ls, BNWEN query FREMEATLTHE.

3.6 E ”ﬂ _”1\:&'3 @- %‘ﬁg { Abstract Base Class)

ouery A — TP EH (base class abstraction) , I FFET R i) BT 41 5%
BREY query APAEEMNTHETIE. A AEh A S8 ERMN ouery object. B3
LR {780 5 AR FEP 8 cuery object &4 0 5108 4 8 query type TiE. HTIE
B B e, BAVET LLFE query class i W W0 L3R BRF apstract:

abstract public class Query { ... }

FBT abstract S UFMRIFMMEFES: €& query class WHERE AT IR .
BLTFi# S il f1E — 1 query object, 4R E —HRiFEE:

ff error: Query is abstract
Query o = new Quary();

M derived class S| " HHE 7O H base-class a5 " #Ma "1 base-class property 3
EHE" 7 WS, —HE, “HEWR" 525 base class 5 derived class
EEMA (tight coupling) , BERFIHERT basc class 098 R4, W% A 18 buse class
prd Bk EE. B, derivedclass SEHlEER, EETRAR, B iR
FEEFINI 483 2 tERE" AO.C TEHE R .
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Ttk iR, Cuery object HilE M5 (52%) derived-class query types object:

// OK: Query addresses a derived-class obiect
Query g = new AndQuery():

Query class fif 2 KRB P DR ESTIR "R TRosE” UE “BRts
WRMLAET (MBRAEHIE) . HM-TRBAETT RSN evalo A

display solution().

1" derived-class query type B $5 TR eval ) S8, 28 R BE(A] eval {1 b A
NE WKL base class PHIZEAMIE? HATHF 0. RS ETE RS
Be - -t AT,

ANREAE R R G R LAY, AR R R R E e, g
FARBFE victuals

abstract public class Query

{
virtual public void evall)

{ /* default implementation */ }

KT virtual 87, EPRAEM SRR | 50 R0 R
B S A TR AR AR B 10 derived classes B — 5} b 4 SR

derived class FTELH 17590 (ARFRA S ) 0T AT base class B0 R .
i FE A H T B R derived class — 5 T8 5 1 Fi%, 434 base class % 5 o6 4% i) 20 50
WRES AT derived class. AN T derived class 71— 6 & 2 0966 S,
S (reuse, SUIRAEAK) base class (OSCHENTT. $I0% AT L —4 class,
AT LLIEFFH 5 object base class #) Tostring o) RS, #E A obiect class [k
FREM GFE: hRREE class ££48) .

AT AR base-class A% 50~ A O} AR BF L& 48 10 W AR SR T, TR4 805V %
BRFENRREHAE Y aosrract, HAFHES LS4,
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abstract public clazs Query

{
J/ no function body is provided ...
abstract public void eval{);

}

A~ abstract MW H—T virtual B, KA TR, X B@E base
class M S ATFIEE W& LA, abstract ¥R — T Slsr, HlA#END: &
(A off 4 Y F ¥R iﬁfﬂéﬁﬂ'ﬁ» frical (signature) . JEEIRIE]. B4 500 MW el &1
derived-class H2 {3t .

WA —1 abstract ¥, derived-class It HAHENRECH. Bk, mA
derived class {8 M E R —45F L, B4 derived class BB E RS, A4k
HEA %,

WL M ESI A abstract derived class W27 £ 81, ERMET MMy
( subpartitioning) class B, M0, BT LEMRNI class (£ &, it
AndQuery class #l orQuery class M\ abstract BinaryQuery class JRFEMFE. =ik
BBLIH & W (binary queries) MAAXMRA (RN HBTORESRE) &£
Rk, MAR - MAE (shared) class F:

abstract public class BinaryQuery : Query
i 2

// inherits the abstract aval() mathad -
]

public class AndQuery : BinacyQuery

[ :
ff OK: an implementation of eval (] here

b

I 1#F ouery class 1 BinaryQuery class BB 24k £ 9 8990 £ 25 (abstract class ),
Ml AndQuery Ml 0rQuery MR EF P A H $£25 (concrete class, F{&E¥) .

FLABL SRR AL A EH (WIS property/indexer) FILL{T classes, FEAFHHHER
WAL BF abstract. MBLETIEEXBTF abstract, =HREKITFHER.
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5| abstract BinaryQuery class 2 WIFA I HIS? 6 T M W4T F A AndQuery
M orouery classes 28T, B|ATREE T HE . WEF L —FHE. BITHIE
PTUMER— TR (o) RBE, k- rERT —H8 K a3 m
e, METH M query types (I Notguery) FHTFER, M-AT|A abstract
BinaryQuery class MBS B . B classes ERMEW (refactoring) 17 HEE
A classes {4 587 4 fir 5 JE HA(F] & 451 4 . :

J&1%E (property) f1% S| 3% (indexer) WA LIFTEH % abstract 8 virtual. ik
B8 — £,

5 guery object M@ —1- property ;. RN solufionset (fF8E) | LRk
RWNERN EWRFN—-WIETS, LIEW aray ¥R, solution set FEST,
LR F query object B &M I eval (). IR solufion set FFELE, X1 property 46
AR [E] null, 5 WK 1% 2] — 4~ handle $517) sofution set. BT A - B solution set,
OFREIEAPENE, RERMTAEH ger R4

abstract public class Query
i

2= n

FETF virtual & abstract RIERTF property (2 indexer) B> b, 7R
TERT R4 UEIEES L. R property FEAY abstract, FBAUFRERMAERM
A

abstract public class Query
{ i

b ]

oD JOC s
SR
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3.7 W& R (Abstract Base Class) ) static i R 137

indexer (3|88 N property (WiE) EFF, Fin.

abstract public class NumaricSaguence

3.7 % A3 (Abstract Base Class) ) static ik m

W A E A IR A SR AR R — 3 (INRERER TEX
FLM" , BAG— LA RE -G | BT RIRAITH 4R static &
RFeT, FEMArE R S FFAE /Y static AL A — 1 indexer (RTIH)

FRRTE: IBIALH B AL MR, S CaT
abstract public class Query

{
static PEIFEEE string[] ms_textfiles;

const  PEIRETE int ms _maxFiles = 24;

static protected wvold check_index{ int ix |} Twvied
static public void add file( string namea ) {...)
static public int MaxFiles | f WE: R property

get{ return m3 maxFiles; |

)

public string this[ int ix ) ff i ER indexer

{
get{ check_index{ ix }; return ms_textfiles[ix]; }
set{ check index( ix )/ ms_textfiles[ix] = wvalue;}

static method . static indexer B, static property 28 £ 8 5 virtual Bl abstract
(i B EFFEERH static indexer) . ¥R ATHREEMFERN D vircual.

L EF EFFEE ) staticms_textfiles (& statioms maxFiles) FHE? A
it hase class IR E D classes, EAHEMNE . EEFRMNEHNT Query
derived-class = J5 , base class B9 static B const WAL 0T RAT R — 364,
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PR PR R A private. THIM , base class 4 private 5 57 BEZE derived
class FREL 3R], X FWEF D derived-class M4 5T public static property i
public index A BE M (S5 ) E 1 private ¥rif it .

private base-class BE BLEVUFLLR, base class L5/5 %M derived classes = [i] 28
— Pl ¥4 (loose coupling) % 5. 219, IR #t 15 derived classes HELE base class
B0, AL A A T Sh, da) BERESR R UM EM AN derived

classes.

EAR R TR SR, % derived classes BEERE (Mrde) L E R
WS FEH, (A2 derived class M43 BE 7 FT 4815 /a) R 09 base-class AL 1 . ok ik
B AN protected, AR RIF derived class HEiE SR, AEME -
— A8 F1 P 1 ] b G

3.8 fﬁa‘f“ L@ EH:H %E#@ (Hybrid Abstract Base Class)

[H’EE‘E ELFiREER, instonce M A% & non-static &, 3T static 5. 1

1 derived-class query type 89 solution set 1 i R 45 —#. — 4-#EH array,
IR S TR AT 2. R, cuery class % X T — abstract
property Fe 53 salufion sef

abstract public class Query

{
abstract public int [] Solutien | gat; |

N

G4~ derived class #E X H LR solution set IR T #% solution
property [ get Uf(o] #5448 08, o,

pPublie =lass NotQuery : Query

{
private LHL ] |n1ut1nn aat

- } R R
| g ok
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XL THREAE, K parsequery ) B-TT R A, ARFHRFMEDF
P 4 Sl S BHEY () class ik, BB B — 48 3EkR derived-class query type [F &R
puery A

Query theQfuery = parseQuery( userQuerysString );
theguery.eval();
int [] solution = theluery.3olution;

BLEACE, eval () H Solurion MRS Bt & BOLME . EX
e, eval() FISERRIY query type FAMK, RIS (virtval mechanism) M
— AR E. HEWH solution MY abstract, B-& @R

B4 derived query types M solution MTHES—F, H “instonce A"
solution_set TR B — . BE AR AU, -k rEE R, FE8dt AN
“instance LR " I property fili Mt %, ¥ ) abstract uery base class P

abstract public class Query
{
abstract public void eval():
protected int [] solution set:
public int [] Solution
{ get{ return soluticn set: }]

i

EHMEW (refactoring) TTARF LW ERFOIFIE, LT 808 B3E.

int [] =elution = theQuery.Sclution;

£ F#IE [ derived query object (Hl parseouery (1iEE )} MM solution_set.
el 2 db#E T, & — 180 e e i B ESE i L.

TE base class 3| A “instance RER"™ , FEET F@ i FEYEIE. B Query
class BT E— i B, BAHERIE T class #|F & abstract base class, i F
BT AR object. T T AN 3 i 1R T 149 (7] B .

C# Primer - A Practical Approuch



140 £ 38 mmdeEEiEit

381 B #ATRHNREAR (Object Model)

Derived class #i8 T base class BIMTE M A, L4 R T base class ¥ base class [
Bl . iofE: BFH classes 8 M object MR . %P LG4 derived-class
abject 41 &M base class B FFH “instance B 7 " # AT base class subohject (T AT 8 ).
#h0 - 4 matguary object 4 & — Query subobject. 11—~ Query subobject LA
& 4 object subobject. #RE]LIIEF[EIM subobjects HR A "—HREH —-R" 1
—EREEIA. G- BEARRRET (base) A object subobject.

R “4EE 4 base class % 25 derived-class object P18 3L 1 subobject” B fE&
b AR RS, {HaXa] LY —#®& (single inheritance) {3 R,

e WWIEkES, BT derived-class BIMEEM ZM, ALK base-class HIE
RS H AT T subobject 2 b, FAINEIE — 1 votouery object B, H %
& FAMEE obdect HEBAYE, BER cuery HEEER, BREFLE
notguery HIHEFEH. (3.9 Wordiinfmss| Mt idss £ —F baseclass 1
i )

o HEMEEBEME, fT derived-class object FA°F base class f5CREscE, FrLl
T B i 3F TR B (R ALE TR I . R Bt = £ R T derived-class
MIEMEEE LI (non-virtual interface) B9 7%, #0.

NotQuery ng = new HotQuery( ... )i
Query oper = ng.Operand; [/ OK

// still a NotQuery object,
J/ but now only the Query interface can be invoked
Quary g = ng;

Jf OK: eval() iz part of tha Quary interface,
’ and it is virtuwal: 'it invokes NotQuery.eval ()
g.eval [};

/f OK: Solution is part of the Query interface,

L r but it is nonvirtual: it invokes Query.Socluticon
int [] solution = g.5clution:
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/! error: Operand is part of the NotQuery interface;
P it cannot be inveoked through Cuery
Query op = q.0perand;

£7 8till a NotQuery object,
/4 but now only the Object interface can be invoked
Object o = q:

// arror: eval{) is part of the Query interface;
Iy it cannot be invoked through Object
o.eval ()

e, REMENRTMNEE—BEE. BEESHER derived class 7T LLE
6] JA. base class 4F R TRM M A, B L RIS MAL: B derived class R T
2 base class WIATE R R, {8 derived class 7~ fE i o) 4 2. 1 #e 89 private WA . ¥E
Ec# FAFERERTAERN virrual Ml private,

N base-class i) private i B EEHE derived class 1iAl, A& S EE KRR
5 1 s e R R T e, D20 R REO AR 5 B8 T 8 — 1 derived-class object B3] ?
Jii B % T 4k 4% base-class subobject (M SRt . B AT TREEE #1418 private i 7 .
HE R B (EERTE (Gfid base class i property. indexer. comstructor. method
FEFEE)  BREREERIL.

3.8.2 VRS EIHBEIS (Hybrid Abstract Class) A 4571 ?

— B.¥E abstract base class F15| A instance B A, Wit AP SRS E AN
mgikiry., KR RA GBS A EEEN, MAFR—T. #in.

abetract public class Query

i S S S I et e D T A n S i SR
sl Query{ int o [loaRelurt B R R
protected int [] solution_set;
public int [] Selution
[ get{ return soclution_set; }}

ki

C# Primer = A Practical f‘.ppmnch
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TR S AN protected MIAE public. £M, Query object H
FTTHAE R XD derived guert types B9 subobject. B e o At I 4 o o B M B 24
protected, HPARE N derived query types il LIG| & ouery iﬂ'ﬁ iR,

H BN nstance BIBMHER (refactoring) Pl base class 1, BIHE:
TEH "N IE A AN property” BYIME . X TEF W ITL.

1. Selutieon property EiTEFRERAL. BEFALFBafTMA TR
(resolution) , 7 PeiE W b — 18 sclution S0{E. FRFEnT LLFE S5 K g i
R 5 M B S, EE RN T LAY get IMIAIER (accessor) JLEWLAREE
i OF BTN S I R (be expanded infine) | IXFETE4 £ 5 T 18 AT
Bk £ 80 b 4

2. derived-class BIZCIRRLIM (L. FEMSITIEER. #-0 derived class B T £
HE A 2 A, R I S B AT, LA R ] 1R
P, FREREP, derived class AT F bR T X B Rk A il . W4
derived type [ i i LA L 1L
R AR B S I X T iR A method BE property BIRISERE. RN

RPN W5 M E AN scrvrion, HERMEHNEK SEEY., &0

MATHAEIE.

[l EEHE, Mi{k derived-class MY ECH, R4 ARH E L. WA abstract base class
() i i+ 35 bl o B derived-class query types, 1T H derived classes # &3 A WA
BEWT XA, BARSRIEHMBEE LT Y. BINFE classes B 24 £ 47 T B iE sh
RBNT B3 AFN query class types, FE I THCHERLHEEHETH (I
i) AL Rl MAENZ G BRI,

BB ELf? R, X EEEFRAN, MEAE-&rEMTETRIT.
Abstract base class fii 4 -5 B HbE ¥ instance S8 5 B A nonvirwal o G E. X
J&FT iR it S B 4% 7% ( implementation inheritance } . 11 3 {37 COM( Component Object
Model) SfEETPRE X, EF "L EMES" (implementation refactoring) &
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SRFMENERE. BWECH #1 NETZTF, BMEHEAFMEE. EE ovject #
HL T nonvirtual Gettype1) .

3.9 ER—’T‘}‘?EE% [ Derived Class )

— iR 3, derived class FLiT A48 A F base class” 8917 % “ % base class
AT BT HRMEET. 0110 norouery BB H — 1 eval () F X ALLEM
Not # X . EMMAT|A 1 nstance B A TR AT EH LE query IRIER.
MBLGE BYE, ETTIA 4 property, B HARFEHACHE get F ser (5. Andouery
il orQuery classes #i 3 L AW ERANE BAEH . vaneguery BIH string A
i B classes FP40 MR HE abstract virmal eval () 89 ¥

Derived class I15] A abstract A5, 8L IEH R 8kH M 34 ahstract B R 41
F, BCHEA I abstract. TGS TR HE E MG F N abstract
lass. DA FHFIER sinacyouery derived class. /1 T2 8T8t abstract eval ()
HSEAL, FEikE® R — 1 abstract class:

abstract public class BinaryQuery ! Query
{
protected BinaryQuery| Query leftOp, Query rightop,
int [] solution )

: basa| solution |
( m_lop = laftOp; m_rop = rightOp: )

:-g'f'-"P“hlm ﬁuﬁ:ﬂ Hi‘urhwp :"i"f' S e
I/ 8t return wrops ) SeE( mirep = vahusr 3}

BinaryQuery MEBRBEESZEH LT XBF pase, ETWHE solution
Bol#, B cuery base-class Wi #4. base-class HJiis F M TE derived-class Hy3s
BRI EE T 22 T S R R ) O {2 EE MR T 1Y base-class i B9 90
HanfE ERLTE derived-class il FEUEZ i— MR derived-class Hili Fidk
4 7T B A B base-class /.
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C# T RIEHEESA "8 AER (invocation list) " ST A E base Ml this
P54 (constructs) . MNRM-THE, LA E A1 A S B A R I,
18 1L F B point 3D class B s:

public class Point3D : PointiD

{
// cannot have base() and this() in one constructor
public Point3Di{ float =X, float v, float z7)
: baspel X, ¥ ){ m z = 2 )

public Point3D() : this{ 0.0F, 0.0F, 0.0F ){}

public PointiD( float x ) : this{ x, 0.0F, 0.0QF }{}
public Paint3D( float x, float y | E
+ chdm{ x, ¥, O.0F ¥()

Pl A

M % andQuery derived class "7 EMEMEH ( b—JZ) abstract BinaryQuery
base class BE& T M- HRFE¥, MU EIZ#Y query base class #iAK T solution sef B3
Frif i - i*ﬁgﬁMﬂﬂﬂﬁmﬂﬁiﬂﬁﬁﬂ abstract eval () /E. '§, EF=.

RHFEMARECENHM, B TRILEENE "RIIM base class HEET
AT X — 0, SR L derived class F R AT4EH K base class F - 3 e B 5) -
E B derived-class M3 G SR A AT "2 - HSWIHERE base
class MR F e . ARG (BX) THZ. hikRiE, E'5 base-class 1ili e
M TERAHALR.

B A ME SR, derived class AR BT friE R A A N E e sEE
W —HBHEE . B0 Andguary class feiE i TR R st i . (1) FAW
ABLG Y query IBES (2) 15 A WA RIS — 83K array:

public class AndQuery : BinarygJuary

{
public AndQuery{ Query leftOp, Query rightOp, // PRIt Rk (2)
int [] solution }
. hase( leftOp, rightop, sclution j{}

public AndQuery( Query leftOp, Query rightep ) // ¥hiE: Fik e (1)
+ this{ leftOp, rightOp, null )i}
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public wirtual eval(} { ... }
ff ... anything more 777

E P B A R andQuery object, & REMTER. MEFLL
L[ 3| # A & andouery object AT

S/ OK: invokes the associated constructor
guery gl = new AndQuery ( new NameQuery( "Ciwil™ ),
new NamegQuery( "War™ } ):

Query g2 = new AndQuery ( gl, gl, gl.Selutien };

[/ earrer: ng constructar provided teo support this
Duery g3 = new AndQueryi():

ASIBNY (no-argument) H9ilE BRI 52 B) G AR 45 BT FF . I0ALRMA Y class
RIACFHEEY, MERTESIVERM T MHERE. EURBITEX
T—THEfEd. SiFaNrAAashfitEs HenEE.

310 BESARMFCHIEIE O (Virtual Interface)

* Derived class "WEIHE R ML (override ) H base class MERED ( Virtual
 Interface) . MRAEEIAEE SRR, derived class REAMEHE, Eh @R R
 WERETY. EIREEW TR TR abstract 8 virtual FLR, RITSAEE
LRAFELBF override, BNSESSHI—HHERNMTE YL, TR
B (reuse) TOREMANRASHET. MERXLM, CETRRLE, HiT
ML NES, MBERNFA XSS (MR A LARETNEBZIRAZH)
A EL B new BT 6, 3,12 TRHILAT A4,

Base class 5 derived class BY HE o #4235 M0 400 B 5 4160 89 3y (o] 82 ). 48061 894510
.. A (signature) , B RFMFEMERE SN2, E461F, LTFTARSEMNEETSN,

12 o F L H§ covariance return type (TVFERIBRERE]) . BB E, G010 base class B9
 EEBED base class object, Hi-2 derived class W B % B o #3046 L 50052 2 1 . Derived
 cluss ()07 [ i 855 R R E BB 45 B — 1 derived-class object.  (#FiE: Cv+ T o
- BM, &£H C++ Primer, p924, 3 Madern C++ Design, p212)
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BT derived class SEiF T ref string B¥, EMEM ST base class A-[F 8718 B
i

public class EBase

{
public wirtuml void display{ string msg ) | ... }

1

public ¢class Derived : Base
{
// error: signatures differ by ref keyword
public ovarrida void display( ref string msg J}{ ... }

}

LI derived class MHE — 1} display) LESTFEERSE R, HYEET
override B HGIFEGET IO R I, i ARIE AR A0 4% T B A A

WS property i, T|ANSIMISHAMM property TR, 5@ (accessors)
FEATFEMLER. RO (indexer) BRI —a3 89T B $ B B FEEGHTH
A -

311 % E Object HJHE A (Virtual Methods)

it derived class I, WEHEBHAFE = EIEE, F—1 class M object B
(implicitly } SR MBB =T EeBEH (i%$7E: GetHashCode|), ToString(},
Eqguals(l) . Hid@G, RN T Tostring () FTEHIH class £8. @ IMRR
e R AT SR class BNTHMEE, ATHETHHA. W TERXT orguery class
B Tostring (1M, KM m_lparen M m_rparen M B A 4IER query iE W5 i
B A L .

override public string ToString()
i
Stringbuildar sb = new StringBullder{ B );

if { m_lparen != 0 }
gen_lparen( ref sb, m_lparen );
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sb.Append({ m lop.ToString() );:
s BEppEndil ™ 1 "R
sb.Append( m_rap.ToString(} };

19 m rpaven t=) )
gen_rparent ref sb, m rparen ):

return ab.Tedtringl);

B Tostring HEERBBRITWEAEHT, BT £ 3 M %8 080 7=
{debugging) . &I, FEHPRTEB N TR EMTEMA rastring ().
£FZHEA., AT EEE oisplavi) B print ) F¥.

M AFE A stringBuilder class object M A HIES I — string 87 44
WEANTHESE,. string object A 0] TH (immuiable) , BN string, JL
B FEER string object. T, MPEBEEER 4 string object
RELRMLLT® orguery:

i{ alice && emma | || weekz |

ZFETE 9 P IRBHEH) srring objects——EHH A — T TR — B A
string object. SteingBuilder MIEBT0N Cmwtable) , TERDIHEL LS @ —1
string MA % £-MIRENEE. TRMNFFEMESS, RTL stringBuilder
B Tostring () M StringRuilder ohject AP I == 5 & 3k .

DL P, Equals () 3EIH “reference ST B, WKRAEE "4
LAY objects FLER F 2R —-1 object” BtAIEM true. — MU MEIILH—
T elasa i, BATSWMT Fonats () EIRIH “valve HFFL" | SRS "W
T 37 B class objects €1 EHFAIAE" BF8EERE crue.

312 EERGE: new BT base B

M base class 2R T A 0 A 0 8 H IR UF 8 B derived class #9803 . 2088 SRR ATIAE
BEEEREMATHEESN (qualification) BYIFHE. WTETHEERLE derived
class ML 5. X RLOF A 5 TATAES) base class #) P BIZ5(A] ( declaration space) &
HEUERR.
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= derived class 2 P — BRI, SBR-5 KW derived class YRR =
B, dFHEHALE L. MRARTRE, FINY base class B IILE. kR 04
%4, derived class 7] 1A% R 66 408 7 reuse ) 3 base class 86 A 2 F0Y E E . derived
class &AL CEM TR H AT derived class FTHIZS[EZ . 7F derived class
P T I B FROY T R BRI (unqualified ) 198 154, S @r i % derived
class BYSEIE . LETHRBAIFE derived instance R (hide) T 2R TIHAY base class
Ak, o,

abstract public class Guery
(
pPublic void funcl( int 1) { .., }
public virtual void func2{ int ival }
i funel{ ival )i ]

" R
!

public class OrQuery : Query

{
/{ necessary because this definitian
// hides Lhe inherirted base-class member
new public void funel( int 1 } { ... }

public override void fune2{ int ival |
// OK: we want the hidden base-class membier

i invoked here
base. funcl{ ival );

T RN R
.......
......

funcl | ¢vdl }

Fi, BEFEAEDRELERIL. Base class 1 derived class Z 84§l v T
— it funel () ALK, BT8R, BRI, (signature) |
Brd derived class AR{F40(k “ i fE " T base class F( 47 304k AT E VSRR i
EHEFAENA, SURBITLER CEEA g REEMN, RO CBRF qew

C# Primer - A Practical A prrroach



L o

312 BRI new (A base ¥ I 8T 149

1l derived-class Sefk. FEXFEET, HEAME LM L BT naw, BTE
A FESE AR B base class )R SEED " TWFELE"  (unqualified access) . M3
AL new, MFHAHES, FNAEFERZRINETERIZHEET base
class 8940 i .

EEMERE T, IMBIRITE derived class ' 1/10] base class B 7, I =
base B £87;

base.funcl{ iwval };

B 1TH M A base class e X BTEE BB rune1 (), EHDRBHE Query class
EYM funciy. INE Query HE X funel gy, Ik ) o T ) 1 R 4 O L

{E derived class Z 5, WMIIAEMELET vaze. BATMEE L5 “Eid
derived class object 31 [A] 8 B2 @ FY base class MMM " . dnMLe R TS BT 40, IR
9T LA SR B B T Cexplicit cast) =

static public wvold Main{)
i

OrQuery or = new OrQueryl():

or.funcl{ 1024 ): ff OeQuery.funcl{ int )
{ {Quary)or) . funcl (1024 ; £/ Query.funel( int )

i AR

MT funcl () AREHEHE, BHEE query object B func1 (3, BEESE
WM query HERE L"A9T0-1 M 7 , BME query object SERRHE M B 514 orouery
i object, Nk, {570,

Query g = neaw OrQueryi);
g.funcl (1024 ), // nenvirtual: Query.funcl{)
g.func2{ 1024 ); /£ wirtual: OrQuery.funcZ|);

—BORHE, X THEE “ERHEATHERMEE" 0 class ERRH, KRR
PREERLITA. AP cAMBTHEIERAATE - adEE, K,
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N~ derived class A virtwal BB (BEETHRMN ) absract BRI T 2
(BN virwal YW E (override) T abstract @) . AT virtual EHET s
EXRF new, EANLAIFESE "R WREE. RO, SHOINSEZTHE
B e AT AR object MEERRTY 1T S8 FAH 5 Y i £

3.12.1  ®JIEME (Accessibility) 50 WL (Visibility)
HHEELLTF class &£, EP base class 15 derived class #/F % T — 2L &

class abBase { public string =; }
class abDerived : -aBase | new private string ar )

TE base class P EIIMEFE =, FEEHR punlic string Wil . FEEETE, &
derived class B 5| HFE £ R EN = B H privare string R,
17T L7 derived class 7§71 i X 8 base S1 L base-class [F AL A -

base.n; /¢ refers to abBase.s

| F 2 RFE new FAERESG TR (LIERFECEMER] - derdved class f)
B & TR derived class [ 0 22 [T SR [ B base class R A s.

MARNTHRE K 5 — T Bk

class aMostDerived : aDerived
{
4 OE: which member 's' is assigned?
public void fool string str ) (.8 = atr: }
1

1 F R class ST s MM {7 AL B Ak, IMMRTE amostperived class 0 4 68 9 it
G 4 M ] =, ot i AR e NP — (i Y RRR apase MR B E anerived
M AE — i

£ cH+ B, ¥F "MAKE" MlaifERESNEBHTEY (accessibility,
AEE) ZAUEHEAT . Cr+ B At B AR R (immediate
scope) , BEFEEL - TRAEFRE class METFSE, REEYEH base class
EHTA. EHEE C++ P, aperivedclass MHl—{4 s LS phiih, MG &%
#i%, BXh avcstDerived class BB EIAEEM H M private W5 (i s F
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112 mRIHE: new M FFF base 4846 FF 151

Rinkk) . SURREE B o9 8 — 4 6 e ih Rl aL Sl e e, ReRwErrE
.

(£ i b, THFREIBA BENRILT N, B CBETARE" 254 RE
B MR, B aperive B8 s WIS (IR) derived-class BTG
ik, [EhTER private (ETEEMHR) . FTENE o SEH0 % LR
MELZ. SR, R apase I —GrCiE. WE classes i FRUEH
aperived A —M =« LK EHRFHE A protected, ML &M TET acarived
o ) T 5 5

3.12.2 Hf “FFRE2E (Base Class) 3| " Hfde i
HELI T T point/Point3bclass R, BIREM (. v_. =) HE

base class F derived class:

class Foint
i
protected float X , ¥ i
public Point | float x, £loat y J{ Kl =% ¥ = ywi.]

public wirtual void displayl(}
{ Console.Write{ "({0}, {1}", 2, ¥_): }

e
|

glass Peint3iD : Foint

i
protected float = g
public PointiD({ floar x, floae vy, - float T ...
public override void display(){ ... ]

W, BANEINAER point3p il B £4 FH PMILFE.
. AE8TF base 4R x. v A Poin: MIFEERTD.

public Point3D( Eloat x, float y, float z )
! bama{ x, v} { z_ = z; }
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2. {E derived class B4 o $0rh H HWI 0 (L =4 SUHE AL 12 «

public PeintiD( float x, float y, float z )
{ X_ = X; ¥ = y: Z wm gy ]

P o L B R A R E e . RN RN TN e~ h
#, BBIRIE base class #9493k & #0090 15K base class B 2 18R & 5.

EAMMEEESHR, HIF base class Tl derived class = [FHH B2 (loose
coupling) 3¢ &. XAMNMIT, IR vase class BILIATHNE, derived class F
Bl T HTERE. #0007, BERFLEEREMEST —HE, B
tRE R (coordinate members) “IMITE(E” TR HETIEA S HitlE. BE
M I A BT RTE _Ff PR il et kBl AP Classes 19
FLF 7 B9 7 shm 4T

#TA, RADEMEEN poincan MIH display o S0 (]G A
R () BEATEE8 S48, (2) 1A base class 8 display () EH
He ik # base class {8 7, BRI ED S derived class B B9 RE ), R EALE 2.

HETHEEERERIME (RORELER) - #ORR, BAFER. derived
class [0 H FL 3000 G04AT b 2R e O 0 L L 2

class PointiD @ Point
{
ptiblic override void display()
{
basa.diaplayi{);
Console.Write(. ", {0}", =z ' };

!
Bl ik

X BRI AL L BF base @A point M display i ik, SN
MR AR display () M HERFEBRERILN poinesn BCHIH M, SETITRE.
WRA 7 RRT base A BB AM—{F aisplayo, BT R R EER S
B iR AR SE A (R L) .
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3.13 ¥ Class F#HiE sk
T S SR AR b 5 Ak BN T~ class PR T class, TJLIFSE W scaled:

sealed public class BinaryTree | ... }

MR — T sealed class, <& #2545

£ error: BinaryTree is a sealed claas
public class RedBlackTree : BinarvTree { ... }

FWE sealed FEEAT strver, BARFCHIELFMAY sealed: TRAEE
AT abstract class, EAEHEEREYSE T £ classes WA B A&,

BATHA AT BN classes THER? LM INTHEN -7, EERETIR
B F i 7~ class (132 f]_L MR-

TEAR, AEBRHAEGRESHE. PT-TRWTET R sirarray BER
(collection class) , MELMEHNCEHEFTBY sealed, HEHIEFETMAHE.
X BRI W T e

¥ class FitER, WEFUFNEGA L. TEL4FRG. TUEIRN
B class A4 6E .

30N FE P G SRR R R e R () 8% ( virtual accessor) |, 1t BN 4000 1 B
EORARER B G, BN "8 BB R H BT AR AT ) object” H BT R A AL
FRIR2 class, TRAHT(0)TRET R FEARHE class. MRBNEH T class, @
o LB AT AR T WERERE .

i it sealed class object i %) FH &4 o o 43 0] LLTF 408 RARE BR800 . B R FR{T
ATEEOE, SENSHEMNBEEF (inline expansion, —F&HITFH/ELITH)
oL R A s ({8 st ring F collection classes) B f4ERE.

LE MR (abstraction ) FFS0E TR A EEAE (MR ), BEYFIEREN volue
BIgIET, HiZ sealed class 2 W HEZLFFE M T —FP# it . Sealed class {HIATEZ &M
( managed heap) P41 object, {HIFM T EEED (virtwal interface) .
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3 F  WEr et

3.14
BH (cxception) @01 % — - Exception class object, HE — 1A

Exception 4 K s A

Exception MEAEHT class object. NET BB TiFrETMT LI R4, dbd, ]|
{7 w] LR 4 B 20 Bl

ERMNFEAREN finan . EEZMITEE —T scring amy -7

string, HEHEPZ B null, find () ST HE ) argunentiul lException:

public static bool find({ string [] table, string. item )

[

if | table == pnull || item == npull ]
{
Exception & = new ArgumentMullException{);
i tTable == nogll —}
1
g.5curce = "Argument Cne";
if [ item == pnull '}
e&.5curcea += " and Argument Two;

}.
glse e.Sourca = "Argument Two";
throw e;

I

A

return false;

Exceptian class T — KHH HEYE (properlies) . BF L FEL,

® rTargetSite, W "Hik" (read only) BRiE, HERWMBE (ETAA

) BB, T AR AP HiE S soclean find (Systen. String (],
SBystem.3tring) .

Source, BEH% “FHELE" (FEPEEME. assembly) B1EHK. i
AT EE A BT AR A A . 2 B T R Argument One T Argument
Two B Areument One and Argument Two.

Message, T REXRMNEHTE (message) . L #E4CET 300 5 By 4l M 9
ArgurentNullException class ¥ Message & N0 EH Value cannor be mall.

fiefl | ARG A B P e E R B e e FE Cread only) R
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® cstackTrace, THE Y% (read only) BE. fWERERHL L 53 200 0018 FHER
(call stack) , HpR-SEE, CH4RARNETESEL, M.

at EntryPoint.find(8tring[] table, S8tring item)
in c:h\cH#pragramsiexcaepticnshclassl.cs:1line 17

at EntryPalnt.Main ()
in ¢:hwefprogramsherceptionshoclassl . .cailine 29

® InnerException, I Rk (read only) MiE, HPHFAMHRA (R4
E7if ) ) reference. :

fhol EEABAERE “NEEE" (inner exception) . Bifr fina®HE
queryTaxt {] E’*‘IHRE Eﬂ_"ﬁ[iﬁﬁﬁ , {ﬂiﬁ#

public atatic void queryText ()}

{
try

1
if [ f£ind( get text array(), get_item() )

P
)

catechi ArgunentMul lException ane )
{ /* what should we do here? */ }

TF it queryText (3 & B aArqumentNul 1Exception, FE/5 get_text_array()
al get_item{) (LIT#FH—#F% "HAMABE (retrieval rootines) " ) EZfT5H.
FEATAT LAk 3 T 9 A0 BRHY source R, TREE BT MR $E4T R 0.

R, queryText () TR AN AT B W 035 Com -1~ L B MIFE " B9 a2 47 5 I (o] i
Mk #imd () 8 noll S1500) 80, B3R IEE quaryraxe () WS — - E T W
HOg RN, FiTdERF;2E. DRI THERE.

BEZ, NBREE "N carch TOHTIMIAHE" B2E. FEFIFEE
W Crethrowing) #s|g 25, mMEAR -G, SRTEFLENREY. O
HEH i R AT R (exception object) B, 55T R GG 5 15 85 0 B 800 Hil R 8
EHFBHA InnerException M (property) , (2T et B 4ab M ERAE 46
B & (FRWMEGRE) . #n.
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catch [ ArgqumentNul lException ana )

{
string msdg;

gswiLlch | ane.Source |
{
case "Argument One":
meg = "get text array() failed":
hreak:

cagse "Argument Two™:
meg = "get item(] failed";

braak:
default:
meg = "both get text erray() " +
"and get item() failed":
break;

Lhrow new InvalidProgramException| meg, ana ) ;

Except ion class B 2 £ 2 R W L 2FB (primary subtrees) . i H 54T
4 (runtime environment) WK 8 REIIREH systembxception, G LiRE
B Exception class. W Il ArgumentException . ArithmeticException .
FormatException FREIIREH svatenbxcept ion, T classes ¥ IEA U @40
th (I HFF B H)) B arqurentiullExcept Lon B DivideByZeroExzception.

MBERMNMVLES|ABCH RS, BN ApplicationExcept ion BT,
applicationException HEMREH prception. FETRMEIL, Jath R i
B ERRE, R R ATER R AE (default properies) #THR{LE. N,

class TextQueryException : RApplicaticnException
{
public TextQueryhxceptioni()
thisi{ "A TextQueryException has baen thrown", null |

{}
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public TextQuaryException( string measage )
: this{ message, null 1{]

public TextOueryException! string msg, Exception innerE )
{ hase{ mag, innerg ){)}

/f application=-specific membars go here ...

T ACTRATEN 6T 4T AT R AL A F 2% (subclass exceptions) . 1RILHE:

class ProhibitedOueryException : Text{QueryExceptiocn
[dall‘

HWE —# caceh THNE, MITE RN derived class HEEH: base class 2 BT .
] Lm0 T T i 3 AR TextOueryException, MEANREILER (FL-F) %
2 applicatienExzcepticn, ﬂ]ﬁr’fﬁﬁ%ﬁ"jﬁﬁ Exception, 1k A

EFHOEHE, TEREMRUTHBLET "HAELA (first match) ©
MiAEETF “SELER (besrmatch) " . BHIEINEHE T base class ) cateh F4)
H B FEHRN T derived class 8 cateh THIZM, MALAH GKIL base class SEF,
S TH cateh THHMAGHAEET OFE: ZWAH) . BITMH cateh F)
HE 30 JGT P £, S AR BB AR R A T2 (most-derived) class f5E{% .,

EEY. {
SO e
1
catch( FrohibitedQuervException poge )
T |

; catchi TextQuervExcaption tge )
R

catchi BpplicaticnException ae )
el

cateh (| SystamExcepticn 38 )
] d ]

catch| Excepticn & )
)
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WEMFEH (overloaded functions) fY LA RELE AL (7 4F 5 L Ac) gLy
Wik, SRR fs ‘EHENMTRSESSENEABETFLE" . R
{ exceptions ) 89 JC AC AR FE . U EERNILEEREP, P derived-class
objects M ICAL" £ F *—- derived-class object Il = — 1~ base class object B LA
(iEFE, RAENEEEINEA M- void foo(aDerived, aDarived) fl void
Fou (aDerived, apase) , MEAHIFR&HEMAME) . HEFERH (exceptions)
WlCER R, ER-FHewmTERy. Hit, BRITLHE catch Fn) 45 base class
MREETFTHRERKLE.
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+

Interface Inheritance

Interface ($07) 1FA1UEAA T —fH 4§ ) methods #1 properties. ) abstract base
class ~##, interface f¥E derived class #5772 8 W B4k (MiEmSsEn) .
abstract base class AFIRTE, interface FHEHR (hGk H oM ek BE VALH “HhE"

(state, PHINGE W ALK (instonce) #riEd M irg) .

Ahstract base class b — $8 B S Y S 1 3 T A 4E 8 interface.  {PIE0FE T &1LEA
FESER, Light ATARE b —BEM LAY abstract base class. A AIikE -4l S 4
bl "SRR " mirslRRya e i, ARFEEER. Wk E. o
WO, M, B Lighe HRE T abstract base class. ¥ derived
classes (LPPACRMIAT. EPLT. SXW (ki) %) . Koy LU H s
HlSEER AT Y classes, i P FHIRAE 4 W0 EY classes. (IANFEIN A B R: €240
F, BATIIAT 4800 class, fF “FHkmsmelir .

A&, interface (FED) 3 “"FIUMFTIFHET" AR SEMHE m— o
LR %ML (characteristic) . T EM AT foreach iHMARI ], FEL0000E
HH renumerable #0013, Arraylist. BindingManager. DataView. BitArray

classes M4 H IEnumeranle B0, HE > S0 184 L5 4,

13 MFEAM®, NET M interfaces FLIKEFE ' T4, EEUEE— M EFIRL
REFRE (BETRXE) . SEN coM R IR, CoM B T - gaE o,

Ilinknown. IDirectDraw.
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¥ECft 2, class HEER—iE, 2 interface M EFFETHE. P10 class
system.String M system fy &5 WHL#E1H 4 T interfaces IR 4 T o

pubklic sealed class 3tring:
Icomparable, ICloneable, [Canvertible, IEnumerable { ... }

Cit £ e BT L L = B AR [ 29 7 7 3 4 Y interface: (1) A 4R system BT
38 fkall B BT SR ¥ interfaces” TSEELIL AT EIF classes; (2) A “systen e fleal
B " 2 interfaces SEF ELHY class: (3) RGEFTH interfaces. 84 575
Wil =4 il
41 SEIL system Interface: IComparable

AEREAIRL “ 2 system firH2S(E e HE X 2 interface ML B DM class” fE5
il 97 0. W RSP T: RONFEEEFHFIE, HAFIK, HAT scring
f mrrayLiat HEFE . RAT, U7 e as i ey U AMOR? TLEK ArrayList i) public
BR S, ROMEREET, R TR sore () MR EE

System.Collections.ArrayList

dort: Overloaded (28
Eorts the elements in the ArrayList, or a portion af it.

(4§ ArrayList R CEBS LREE)

Wit fATE - E R ER M, REB—ER. DTRFN S8

Bart():

public virtual void Sorti)

sorts tLhe elememts in the entire ArrayList using
the 1Comparable implementation of easch e lement .

ko BATSSER LS Toemparable AHFAEW, T4~ ArrayList W o BT

W& R HIE Icomparable & —-F interface. 1M ArrayList FREHI
®8ciring, il string EHLY 1comparable.Rrraylist B &R sorc
L “string FFE &2 Icomparable TR FREMA string objects BT
Fit, MERANFIE, FRUEEDIRITEEFE. Bk, X% sorc (@il
Lk R E R
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AT, AR AR RS A

public virtual void Sort( IComparer ic )

| Borts the elements in the entire ArraylList using the
special comparer ic.

Lﬂlﬁﬂ;ﬂﬁtrtﬁé{# vigt HHEERED, A Arraviist SIHE CEHA

B A R AT T — T TF string class B HEFF R PR, BITH A
Teemparer f)E —{BRE—E T EF 2T, WRRNE XX class
HITH UL class A 48 arrayList PTFrHEs, MATMBELHE class BT & A

IComparabla.

BITFEE L7 1comparer MARBEME? STEFH 207 MBI
{1 Bl S itk interface 893 MITINAESS ik & (transparently meld) , FE-AFR{]
Aol B 5 P interface B¥ 5 SR ST E W, A HT A hi- AL A SRR EL A SO A TR
ERT k.

gesh, (CFER) CAETEAD IR F . RO E AR RN . &S e
BEATR AN H I R AR inerface STHLAR Y TTAL.

IHERHE— TR RERTRERIIEH, B, R0 4 HE

int Compare( objeat X, cbiact ¥y ):

Compares two objects and returns a value indicating whether

{one is lesz than (negative number), egual Lo (2ero), or greater
than (pocaitive number) the other.

CEEEM - obdacts FHEE- . WRE- BT, BTILTE "8, KaoaiE
=l . TFERTHO

==

S B B T B R B EEE . FUORTRL, MM —A
R, B EH TN

ArgumentExcepticn

Meither ® nor ¥ implements the IComparakle interface.
-gr- % and y are of different types and neither one
can handle comparisons with the other.

(x. v MUTEM IComparable. BN, =8y MBIAEH, KEAELED s
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EEREFERI ICompare:r AWM R OET: canparal). i -5 ¥
e, 15 12 4l 1 ArgumentException B MM, 3|ﬁ$#f§'ﬁ{1ﬁ

I = '?1&3:5:.‘% steing. A 1H class 6 4 StringlengthComparer:

public sealed class StringlengthComparer : IComparer

(
the Compare!{] method

/S Eirst ochligation:
public int Compare( cbject ., ohjecr v J{...}
i B A S0 5 SATRAEI B - scring BYUE MR, AW compare 1 3%

i th, 2 T 8 B B B W AE AL EY object. AMEEN compare () KTH
BA-M R (HICHTE interface I A S BAIE) | [FIEHE S e s TR R0

{signature) P TFNGEA T 0 ff 7 B B AIPRIC . (signature) 522015 .

R . X EEERIIRA compare () PHMEIIMTSEF N
string. BEEIRIIAERHMBSHESIAERY otring, HHERIMARE 050k FI
Wi, ToREfE 4.4 5 AR LA A T —— T A M4 78 50 1 3fe o bt

il e — — LW comparei) . SRR E g R, B

e LATR LA T B M A R4, e A E AR

114 T “ B onject” S H, m HAAMBRAEINHZHELE string
ooyl . WnEz— RRIA L= WIET.
{ v i® string 1T)

L e g G er b e i o Sl B R
throw new ArgumentException{ "some dize messaga™ )

/4 DH: arguments are valid:
£ let's cast them to string abjects

string x& = {string) X:
string ys = [(stringl ¥

G AL as IREREELT ) T ( downcasting) - T0W xs 2 v 2 -
1 % null, BATEMERR
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string xs = x as string:
string ys = yv as string:

if [ x3 == null || ys == qull }
throw new ArgumentBException| Msome dire message™ 17

AL ALME - BFry Sy, LI R
int:ret wal = 1;
1f { =s.Langth < yve.Langth )
ret val = -1:
alse

if | x3.Length == vz _Length )
= ik A BRI BT

return retival;

ERERE, HIICSEZI inerface 898 — - E{£354 (concrete instance) .
FEREA sort ()

ArrayList stringlist = new ArravyLiatl}s
0 ELLY it op
atringlist.Bort! new StringlengthCompareci!] }:

4.2 ik LR Interface

PR — R T W (generic binary tree) , LN n| £ a5 )
M. EMNRRERERN, €k PRIEILIESE B S8 SIFE00 2 obiect.
Mok, —PWEMA (node value) HEFIEP - WMEAWIEBKHAN, BN
EHEMLIREED | T EFERNANSFHRES tconparable. BB
HFH Treetode:

public sealed class TreewNade
[
private int m_ooours;
private abject m_nval;
private Treeliode m lchild, m rchild;

E s
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I A MR IR T "EET (policies) , WERME "EER NET Framework
BT 5 W) — M interfaces” BIPLS . BIINIRAIEEEM A B 10K 2 J5 35 4 a 5 5 &
H:"Tﬂ* ﬁﬁﬂﬁﬂﬁ@ﬂﬂ BinaryTres:

public =lass BinaryTree

[
pubhlic delagate veld Action( ref TreeNode node);

Private Tipe m_elemType;
private Tresbodes m root;
private Actieon m nodefction;
TR

2 il — 4~ BinaryTree object B, BEILEEESEEARDNGTE.
QTS T RR BTN object MATLAMETIR 5. BT —BRAAHAS—MI,
RO AWML G AR o, LSS JTEMR. HREE, A
() 88— m R HUE 1 e 8.

PR AR R BT O IR AT - PREA, S HE T A A Y objects:
—HAGAM— T, ARHENAEEN SR - TR AR,
i, LERAIEF:

BinaryTree bt = new BinaryTree();

pt Al RIFFARER B IR TE. S, -BEIIET.

bt .insexrt [ "Plglst™ };

bt BB HEER ARSI steing MTTE. BT RMAINM string TREEF ]
P

bt.insert{ “"Eeyore" 1;
bt.inaare! "Roo® 1

# 1~ T0 E AL PR roomparante [T & IEMS I0FER AR

AEBRNFEUHEEPHRASE—-ToEE, YA -—TELUIARM
ohject. MIIA A 5T

bt.insect ([ 1024 )i
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REDH "HAMAZTE, LRASENMAMNIAR" X—aHLHE Dirs
#. B@EE -, Wl FRHEA.

B TERHES "L 1comparable” BGRUEZ 4, TR WS, BI1EE
FWEHET. BftL? BAMTTREEN I cbjece EMGHFEN, WTHT
AR BHE £ 5% . Icomparable HRHESH 8T8 L8R %, @00,

private ICcmparable confirm_comparable( cbject elem |
i
IComparable ic = elem as IComparable;
if [ lc == null }{
string msg = “"Element Lype must support IComparabla —- "
+ elem.GetType () . Mame
+ " does net currently deo =ol™;
throw new ArgumentException| mayg |;
1

return iod

JENIT REZ+F 8 A L&Y confirm comparable (}:

public void insert | abject elem )
{
fF 1f this is the first element
i1f ({ m root == null } {
confirm comparable| elem );
m_elemType = elem.GetTypel]:
m root = new Treselcoda| mlem };
h
elasg

{
confirm type( alem );

m_roob.ingert value( elem ):

L inserv ) HEEHA S —1 object Byl T i & I BRI E4F. =
I, EH R AHE objects SR object BRI R-FHIR . MALE R, ST
FHASW B, In b
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public void insert walue( object wval )

{
/¢ assumption is that BinaryTree has =onfirmed this ...
lComparable i¢ = wval as ICamparable;

f/ OK: Zero means the two objecls are egual
Lf { ic.CompareTol m nval ) == 0 ){

M oCcCurat+;

return;

}

// OK: less than; insert within left subtree
if { ic.CompareTo| m ATaltr =0 )
if { m_lchild == null )
m lchild = new TreeMode! val ) ;
else m_lchild.insert wvalue( val j;
]

else | // insert within right subtree
T 4 morohild == pull )
m rchild = new TreeNode! wal }:
else m_rchild,insert value( val j;

SEATLLEIRE SR — 4 object BF, FATILT T 1L 2505 1% 50 %) 5050 T 0 24
interfaces. fRTT, LIMAEMRIHNE obiece MEMEE, "4 interface” FI “fF
A interface” MERTERSE, WHFARHBNLETOEMRYET. S8BT
LIFEZITHIF A object BYRIRHE Bl——8.2 W45 /v 52 07 30 00 B 9 52 4 [ type

reflection )

4.3 ¥ —4 Interface

4L TR, BRIV ETETER interface M T —FaCHk. 4.2 ¥ L2
FRAT H R A 4 3 G T 40 B G471 22 interfaces. BT A4 interface iE
Lal, Bxfr "ETET0ERE, $SHEST— M40 . TRERRI B TEN
HWAER (1~ methods. —-1* property. — 4~ indexer) :
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Generate_seguence!), FMICEMFEFT.

Displayi(), Hithfr& L.

Length, B EENE.

Indexer, WA BRTREETE.
Interface 7€ M T ARLA R # T interface Tk, RMER - 1~&#. #1043, NET
interface M) BFFIMLANEFE 1 T, FEERTETATH L. HRiFLi
o 8 PR T 3. AR A interface BR R 1Humer icSequence:

public interface INumericSequence ||

TN AT I, B8, 220 interface EOEN. R E—17%H PR — T ¥ A interfuce
E M.

“Interface RIFE X" WA AR “class fAEEL" HA KN TEE. Interface B
fE A H] methods. properties. indexers. event fE B L&, iy,

public interface INumericSeguence
{
f/ a method
bool Generate sequence( int position |;

f{ a set of overloaded merhads

volid Displavi);

Yoid Display( int firet '};

void Display( int first, int last );

/{ a property
int Length { get; |

ff a one=dimensional indexer
int this[ int position ]| get:; }

Interface B AT H AL ANRTH (implicitly) % abstract. FTFAE % 1 (6
E;, EREMERR L ATFMRIA. Interface BB WA E Cimplicitly) 7%
public. FATARELLNBF anerrace M public BN (15 LPE4RA.
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Interface 2 P RESE SCET B MBI AL B, 10 T2 A0 ol B A7 40 i ——
hFEZ S mA, WUER M RERIL SR TRET . o inerface AEEFS
Bl static WA, HF const AP R sraria, FFLEL interface 3 £ FTHA
const A . BIENH sravic MERERDLFLE RIFZT (ERSABND)

Interface A] L&k H ¥ — T interface, I EHEE &1 interfaces:

public interface INumericSequence : ICollection { ... )
public interface INumericSaguence
s ICallaction, ICloneable | -.s 4

{B interface FEEB 4% Y class & struct. FTH interfaces & =5 4 it 4R R 1Y

Cbject class.

431 sHLIRA{TH COH Interface: Hit & 5% UE

Interface — FL#EE &, FRATROM &ML EWEEYE? o % 7EF X interface 25,
F1E A LAR U — WA, fEAEERIEE (proof of concept) S{{E% Kyl (sanity
check) 2 B, LIAERRL, interface AIESNHE, WAFRBE HFEHAL Fibonaced,
F LU 3R A8 interface.

Fibenacei MPIMAFETTER 1. M T-LEHANRBE T —1xE.
UnAT 8 4 Fibonacci L% 1,1,2.3, 5, 8,13, 21.

BERNY iz DL FwEF?

interface ) SER B class B stroct AR BLEIEM. scruee TEEFF,
(R o 3% A S S PRSP ol () AR Rz 70 (] o T A R R R A — N
M Fibonacci objects. [AlE, T ribonacei PFES class. Hﬂq‘ﬁﬁqﬁ'ﬁ'ﬁﬁfﬁ
®, LIMERMRN sealed:

public sealed class Fibonacci : INumericSegquence {}

SR LR 5 R AEEEAY . I interface SR T 3BT class S A48 — 1 interface
AL AR ST BRI Tk SR, S HURIERHR . RIS interface
R4~ class 45 8B & 4~ abstract class—— M0 HL I X #E , 11 class ] B interface
R R EE A costrace. TRMHTE 4.5 WiBEANF UL AR AN R
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S interface LA 207, T2 ST E X H BTN & & (sequence abstraction )
BT (state) B, MAARIIHY -4 avay RFTFFITE, EMES
BT AR AR RIS aray MO RIER. BT AAITEEREFRE, RIIAW
4 array BEHF. T array F TR0 ALY eraria.

Interface MLTRATF- L8, (1) AHEEMBYE (abstraction) T L 1 IEE X
R (IR A 0I5 ) (2) H interface 8945 B BT 4k T EY base interfaces
B ) B . BUF R ribonace: class MR H .

public sealed class Fibonacci @ THumericSequence
i
// infrastrueture to support sequence abstraction
private static int [] m_elements;
private static shart m count/
private static short I _capacity = 1l28:

1 Fibonacoci-speclific methods:

A all for infrastructure suppcrts
static Fibenacci(¥{ .- }

private void check pos( int pas ) it el
private woid grow capacity() { ... )

// THumericSeguence inherited members
public bool Generate sequence| 1nt pos b s ez )

public weoid Display(i{ --. ]}
public void Display( int first ] ( ... }
public woid Display( int first, int lagt - Sy

public int Length { get| return m_count; })
publie int this[ int position R s MR

HENY indexer (585 145) 4081 G 70 AE AT LA 8 A9 AL . FHE R SRR T
fEE [ THCA T privale B R 8 check_pos P, INBACE A EE, indexer FE4
A, FUHER "B 1" LNTH
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4 8 FEUHR

public int this| ipt position ]

get

I
chack pos( pesitien |;

return m elemental position-1 J]i

T C# 1 array I 0 TG, RERLERE - TTRART (TH) 20, B

PARRAN M E (FE) MeofsEniE. il AFTERAP A CEER? WXEE
RERTERBRTREMNMAAARERE. WREMAERITHEAL, 2RET (T
B) M OFHEITRRT L. BMAEAIRTHHA, FHEER "#—TIoRe
R 0" MERRERAES. W, EaHEET HEED clas P, RIAMHEE
TRRAEET, 2RO, UmAERE LS, LA ERETE.

BTk, SI3FABNMMERN. HEEE"E—T Fibonaced class object;

MioPERE ey - -BREMN (generic) THumerici3equence ohject.

public static wvoid Maini)

i

S dust zome magic numberz -- used as pesitions
conat int posl = 8, posd = 47;

FS let'"s directly use interface through claza cbject
Fibonaceci fib = new Fibonaceci();

f/ o inveokes indexer;

// indexer invokes Generate_sequence( posl )/
int alem = fib[ posl ];

Int length = fib.Length;

atring mag = "The length of the IHumericSequence iz “j
Console.Writeline( mag + length.ToString() )
Conscle.Writaline |
"Element [0] of the Fibonacci Sequence is {11",
roal, elem )
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Fib.Displavi(});

£/ OK: let's now use interface generically
IRumericSequence ins = fih;

elem = ins[ pos2 ];
length = ins.Length:

Console.WriteLine{ msg + length.ToString{l )¢
Consola.Writelined
"Element {1} of the Fibonaccl Seguence is {0}",
elem, pcs2 ):

ins.Cisplay( 44, 47 1;:

IEARBTARE], FRMI0G SRR IR, X E R 0 (1 AR BT FE, &
FF 0§07 ) TIF B 8 2K 7 2 4 )

The length of the INumericSedquence is &

Elemant B of the Fibonacci Begquence is= 21

Elements 1 to 8 of the Fibonaccl Sequence:
1k 208508 1300

The length of the INumericSequence is 47

Element 47 of the Fibonacci Sequence is =1323752233

Elements 44 to 47 of the Fibonacei Sequence:
701408733 1134903170 1836311903 -1323752223

EAEH? BFBEMMF Fivonacel MPIME 47 BT ER —1323752203. %
DHERESR. MWARNEEEMERNETE I ETENERGE, bnmes
RETHAHET:

BElements 44 to 47 of the Flbonacei Sequence:
701408733 1134903170 1836311903 -1323752223

R, AT ATHEITRE n_elements MEITIHIN int, FEMLE 47 2
fibonacel TTRKK, IETELL ine #R. JLEME (overflowed) , BRTH
Sl (sigh bit) , SrRISCA#RERMBE R A N8, 05 %0 R T i ok 5 K %
Fibonacci TR#, BITEMERE L r elenents, EERESET CRMNE.
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W — RS RS SR BRTHETEHESR (integral types) . CF RREAF
FIE o ) ) (B RE AY c 1o FITTANE MY double) LA 28-digit ML HY decimal
BRI, FH m elements IKTH AN vint. ulong. cdecimal. double, #Ia
(08 S0 MU Bk %A, H# ulong. decimal. double MEiLFREN:

Fibonacei Element #50 : [(int) : -200632063 (FRE: EREE)
Fibonacci Element 50 @ (uint) . 39965334433 CEEME: RHMELG
Fibonacceli Element #5350 : (uleng) . LESEeERUudn
Fihaonacail Elament #5350 : (decimal} e B e T
Fibonacci Element #50 : (double) : CYISB6269025

BT 100 ‘[‘EEFJ:. AFTF decimal Fl deuble B4 FRRE A, BmES
0 dounle FIGFSRWE (NEHA) | EXIEAELES. BH decimal BE&A.
X 37 Fibonacei IFFI LT M) R 4F IR R decimal T

Fibonacci Element #100 : [ulong) ; 37367107787680434371
Fibonacci Element #100 : (dacimal) : 3542248438179261915075
Fibonacai Elemant #100 : (double) : lﬁdEEﬂ]MEl??EEEﬁEU

R tmt, BT TREFEMMFE. £ 139 MEL, decimal BHIE TR I

28-digit F LR
Fibonacel Element #1358 1 {decimal): 50095301248058351139327916261
Fibonacei Element 139 @ (double) : 5.0095301248058406828

MR AE 140 TF . decimal it (overfllow! ML B

System.OverflowBxception:

Yalue is sither too large or too small for a Degimal,
at System.Cecimal .Rdd(System.lecimal, Syatem.Decimal)
at System.Decimal.op Addition(System.Decimal, System.Decimal)
at Erﬂjectl.Fibunacci.versinn_ﬁecimal{:n:321
at Projectl.MainObd.Main(})

Bk, INMER cr FE LARARS, BOIFUAE &M RET 139 4
Fibonacei TE2. BRIERINBEFLMH—T8F LRBETA, MEXHEXEY,
MR AE b AP A RS IR, - LR AT Fibonace
SR EEAL v, BEEERAITE (Numericsequence I B — EMIATE L, W0OTF.
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Publiec interface INumericSequance

[

]

// the two new properties
int Length { gaty <)
int MaxPosition { gat: }

A G test-the sams -

public sealed class Fibonacel : INumericEequence

[

A/ infrastructure to support sequence abstractian

private statiec int [] m elements: = new inb[ m maxpos ];
Private static short m_count;
private const short m maxpas = 128

publie int MaxPosition { ger{ return m maxpas; }}

f/f ... reat the same, except no longer need Co grow array

WA E G4 Fibonacei TR R LR E4, HRTITER 43

FLAZR . FLERNLCELT LR, Wi, BPhiresEe — i ¥—iE
FATESET 0 MUERHEFAEN. BITHZOELLRAEFHEERE? C8
FlONET 2L R FUER, i T AR S % A T TR 0 A IE M

BRI R AR B8 “RREE CMFHRET 0 " W ARG

g '[_.-k:T]"'f-!:'CF"-TIEIitiUH] e i, %ﬁﬁilﬁmﬂj-ﬁlﬂﬁﬂ##? ﬁﬁ#ﬁ“&:"ﬁ- 1-#:*-
&E%?Mmﬁ+MMmEWﬂﬂﬂﬂﬁﬁ&iﬂﬁﬁﬁﬁﬂ[ﬁﬂiﬁmmﬁ

Ly

. R ILT A TRERRILL “ MALH " R intorface IETTARIE. ePIF,

I LR A0,

INumericSequence ins = ¢ as THumericSequence;
if { ins != null )

elem = ina!{ pos2 ]:
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BN SR W indexer LA SMMLL T EMAE KM " EHALE" |

X EEH interface & X EAMLE "A AR FRD W LR B
—FEE" . FAEMEBRNAMEED XMoklkE., Cf REEENAAMILE
b R R, (FdE: B GEE C+ MELIRENERE W RR
{ exception specifications ) 5 H i, 0t fE 6% i HEREL B9 . 0] 8% O+ Primer, p 564,
[T (4B p.463)

4.3.2 KA Interface ¥ 5 UL System Framework

IhumericSequence & KM interface FS7 AN B 3R it A, ER
{F .NET B Ed i1 interface A B4 A58, #inH P hirS 42 (enumerate} K
rh ) 70 BB ——B R A T A B 2, Wi A foreach B, FATEINF EFE
FhTofE?

FA1®io# T tvunericsequence SEP S [l B L 22 tEnumecable. BFY,
W FRAEY interface B B IEnumeranle, A TRAMBEAITH intedace By i 2 T
G SERL Y IEnumerable:

public interface INumericSequence : IEnumerable
R

A TAYLTE Hunerictequence & X HE AT base-interface IEnunerable M
FMER. BEAYEAEEEN NemericSequence I, Ml A LT ER
INumericSeguence WA AL R e &, T # IEnumerable B AL A e
W, W sRIR I, SRR & URIRER A TR interface 5.

e R R SR TR ENR? X BFICRRT I, &7
IEnumerable B — T HHA

IEnumerator GetEnumeratorci)s

A R E — 4 IEnumeratar object. TEnumerator LR interface, E LT
system.Collect ions GBS ER. B “MEEHER (collection) ™ HESEH
(EECE A O

. MIR]LR 1Rrumerable B, GHRI B AR 1Enumerator.
Fit, IEnumerator FISEME (R REERIEE D ENE) BLLIEL class AIFE A SCEE Y
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) (AAEE R themer ictequence B base interface) :

class NEEnumerator @ IEnumerator { ... )

A, B RE (enumerator ) g (B o IHuericEeguence E{Tﬁﬁ'}%ﬂ{
cofin] LIE H (reuse) B, BTFH#EE cetbnunerator () B30,

public sealed clasa Fibonacci : INumericSeguence

private static int [] m_elements = new int[ m_maxpos 1;
private static short m count;

public IEnumerator GelEnumerator!)
{ return new N3Enumerator|{ m elements. m eount ): )

T

AT LI wasnumeracar MHEREE? FEFRL snumerator T4,
8
TEnumerator £RE eounerator EJF’;[li-*-'i-HJ I base interface, ko

erumerator FEMH AN, ESHBH (collections) HNiLREFH-
RA AT (3n apsh-::-._) 4

AW N ARITES 0 elements array & H A BE S nsenumerator FIEE . B
JFEH L TR A el B8 (snapshot) .

tEnumerator EZPMA: —1 & property current, EFRYSHTE: M4-£
MR S Movenext () F Reset (1. WM curvent R - EE, BRBREHRY
T-TE: &R current @HWWMNE. —wirkfE, Enuwerator BIEIG
{if B & R T X :

enumerater { HrAEES ) AN EE I (collection) E‘Jﬁ""":i‘;.;ﬁ.ﬁii . R EE
i, S A i

HAT MRTRA S A N TT, MEBRRESSN. BB, Fo 8L
U"?’%n '-!”:H MoveMext (] Eﬁﬁkﬂﬂ_fzﬂiﬂ'] Current, ﬁ-?ﬂﬁhﬁﬂ-ﬁiﬁ,
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public void iterate|{ ArrayList al )
i

IEnumerater it = al.GelEnumerator()

// oopa: this access of Current bafore MoveNext | )
// generates an exceptisn

while[ it.Current != pnull )

{

Conzcle.Writeline AC.Current . Tastringl) ):
it.MoveNext () :

1Enumerator 8 IEMMIL R, 8 — B current Z SR E Movenext () .
NMET—1TTEEEHEA, Movelext O FEE true. B8 F TR SEH

public void iterate( ArrayList al )
i

lEnumerater it = al.GetBnumsrator():

whiled{ it.MoveNext (]}
Console.WriteLine | it .Current.TeString () )2

Ir

REAEANRETGE, TGRS, %5400 52 M AR L&Y interface BF,
AT B AL A0 interface SR F AL TRAR " MBS X, BRI, R
illid interface object FfH MFATAIEMERT, AT BTN, BMERTLER

FRIR _EARO R O A E,

T—T##RFx usErumerator A% W4 2 B (B A% % e 4 S0 H: i = 4~
interface A ) . X {T{LL RF LR "RIBE (collection) FIF 4511 interfaces

class NSEnumerator : IEnumeratar
{

decimal [] m elems;
int m_count;
int In_curr;
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public N8Enumerator{ decimal [] array. int count )
{
// these are exceptions defined within System
i1f | Array == npull |
throw new ArgumentMullException( "null array”™ )i

if [ count <=0}
throw new ArgumentOutdfRangeBxception|
count.TosStringi) i

m alems = arrayy
m ooount = SOUnt;

m curr = -1; // reguired semanticsl!
I

fd i

B current B property, ER - obdect, tiFRPFHPHLUA TR, I
W ooyrvene HEFRES—TTEZN, SRE5F AR 2ZE, WESHLERY
InvalidiperatiochExcept ion:
public ohject Current
| getd
if {m_cury == -1 [| m curr >= m count |}

throw new
InvalidOperationExceptlion( TeStringl]l g

return m_elems[ m_curt-1 1; //fFi: B4 m_elems[ m_curr )

WIS, current HIEEH m_cure IR LEEET 0. AT
TR feORe (A SCPan & R, AER-AMN:

| current FASBE enunerator BUER. THA MovaNaxt Hﬁ.ﬁ;s&t ()20, JE
| BB current, SBFN 4 object.

INBEBATH o_cur- WA R FRAP AT SR, HEMRRIE current
St — A E, A M BT e R, s TR R — B
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. ATIE curvent BRUEREMBIMNTE, IEnumeranie (i B%
IEnumerator VHFILREBIE X% abdect XM 4 AR B0 nsEnumerator
FRINCEME, TEMHEL decimal. current B Yl object IEE, X
Wao| ZRAER (implicily boxed ) 18, AP BE ST FH9 (unbox) .
F - WR G VR R ENAT iR b2 fE 48 T 4~ im) i

W Movenexs (BT, ENEMEH (enumerator) M E F—F 4 TE, WEE
true. MERERBTTRE—FFTHTE, WET ralse:

public bool MoveNext ()
{ return m_count > ++m curry}  // #iE BETR. ClE

Reset () S HHER (enumerator) B E W€ 8. 04, _i.ﬁﬂ..ﬁ ] 5h i B
A RN E TR —

public void Reset(){ m_curr = -1; }

i1~ interface M ITHRAAD T BB T . JLEIAIHLEE DrEF Nt Sy
#HY interface 5 9.

4.4  Interface ¥ {1 B 2.3 5EE (Bxplicit Implementation)

MAEHEFLAETHINY coject B object, MAEHET LT HE 14T
interface W& 7 TR E RAY AR = BET R iR,

public static vold iterate( abject o }

{
£ true if o implements IEnumerable
if [ ¢ iz IEnumerabla } FOEREE
{
IEnumerahle ie = {IEnumerable) o; JFoERiE. BEES
IEnumerator iter = le.GetEnumerator(); Ff g B
while | iter.MoveMext{) ) AR M
Conzale. . Weitalins{ "{0} ",
iter Current.ToSteing() J: // . WA
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FiEH] iterate ()& CF IEHH% (generic function) B9—-HE@, #Bi1ES
RENH SR o 75 A A EERL S, B A RS E49F tEnumerable. MBE
RAHF, MERERGY. MBEEH, BIRETMEN 2rumerator objeet
el 2, JFE FRmF —To#. RIS (enumerator) MBI BIAMBESEMTE
BH AR TH, HEELE, BRI S 3 .

RGP (generic programming) 3R 1 —FiF R 00 R, RO LA
M iterate () B FE 4 ribonacei object:

Fibonacci fib = new Fibonacel{);
R T
iteratel ‘£ib )

MEW FE—14 ArrayList object, — PN array, B%, & MiRRH6ER T2
fE.

o, NRRITEEERE A vsEnunerator object # M Fibonace: object,
R T BATRE AT LB TR T . MR e RS, BIeREs
et 7 7R [, R,

HEEnumerator nse = [(NSEnuweratar) fib.GetEnumerater(};
while [ nze.MoveNexti) |
[

decimal el = [decimal) nse.Current; // downcast

| A

A=A interface A i 82 4 S0 IE, MR LEALET interface 1)
ERIT AT, RRAMRREP - Fi&E, SBITH interface BRI
lexplicit instance, FI20LLF M) vsEnumeratar) S, THAMERER - &2, i
i “interface A A B AE" |, 0 LMD, H0.

class NESEnumerator @ IEnUmerator

!
private vold checkIntegrity{) |
Lf ({ m cury == -1 || m curr >= m_count )
throw new InvalidOperationException( Tostring() ]:
1
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/f invoked through an N3Enumerator object

miblic decimal Current

{ get| checkIntegrity(); return m alems|[ m curr-1 ]z )]
Jf Wi BLEEN m_elems[ m_curr ]

S the swplicit interface member,

// invoked only through a generic IEnumerator object
akjest IEnumerater.Current

{ get{ checkIntegrity{); return m elams[ m curr-1l ]; }I

/PR BERA m_elems[ m_curr ]

£ e

Wik “interface MR BR LW MAEKE, CMRERZWHEIZ-RARR
&9 interface B, W EHRZ AL EFSFEIRHEFF (scope operator, ') 4H:

object IEnumerator.Currant { ... } // explicit member
public decimal Current |t

Bt R (explicit member) #1/7[6 & MIMER (implicit) 2 public. C# F LT
B R 48 1 U 5 2 4787 4 public 1497 . INR AR 4 interface
IR NERMA (explicit member) , M interface MINEETZMR, He
SEEER.

HE# it 1Enurerator object ¥ELA current (R iterator {1 AR#E) . BK
£: 8 F interface B 7, 554& (explicit instance) :

NSEnumerator nse = (NSEnumerator) fib.GatEnumerator():

// dewncast froem object is no longer necessary
dacimal el = nse.Current;

M§ﬁmﬁﬁﬂﬁﬁmmuﬂwuﬂﬂ?ﬁﬂﬁw.ﬂmmm“ﬁﬁm
IEnumerator H"'Iilt:'ﬁ.ﬂ:, l;Jl.EP”i"iE'.lEI HEEnumeratar H‘:J 1|='.1'r'ﬂ'.it$ﬂ:-

45 kA& BFE Interface B
e —iHEE. BREL FERARRE R

interface IControl

{

vold Paintd):

}
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class Control: ICantral
|

public wvedd Paint{} { ... i
}

class TextBox: Contral

(
naw public void Paint¢) ¢ ... }

]
ELUF ARSI A 0 R — 4 paine () S0fk?

IControl it = new TextBox () ;

/f which instance of Paint{) is invaked?
it.Paint():

REBANME — R Textrox. Pasnt (), B8 1t $5/5 — T Textpox ohject.
WHER 1control PHY patne () WHEM Y Hrih e B B s 8. PREGE, A E i
R P W e, WA BT IME IR 1 BF4S 1Y object 8 SCRR T RIREF 1T thdb 10
PR IR AL TextBox object, FTLLIEAYA % B ToxtBox .Paint (] .

St BTHER A, BHREE. Bl R EY Paint () B8 Bl
72 0 35 FE Al A B, WMAEMR control (MR Textpox) Paint ()} 354k, 4%
Hﬂmm%ﬁﬂﬂ: TaxtEnx.IPalnt () 3E ¥ = sl E‘j%‘ﬂ$ Nnew .

HICTRHE 3 BT ALY B new B30T derived BRI PR (EdE) Ta
E AN base class B A £ F. FATETRMERE - MRIT: control LY paint ()
jﬁlﬁﬁﬂiﬁﬁ?lﬁnuah

24~ interface MM AR B #EHL A virtual, §R L5047 05 SR MBS
virtval BREY, S5 FR1]12% abstract base clasy ) derived class BT fif FIFESE . 4o,

clags Control: ICentrol
|

virtual public void Paint() { ... }
]
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2l derived class TextBox U] vaint () BHELEEE (override) HE T
B contral.paint () E¥ITH, BT A E L8 FE override;

class TextBox : Contral |
override public void Painti{) | ... }
I

WA, SBINFTI0F R80T

ICantrol it = new TextRBax{);
it.Paint () ;

WA roxtox A8 Hi— {7 Paint ) 304K

A control 5 TextBox classes FSEB A aR I8 (B4 M Pains o
WAR(HERE, LLETFH AL, virtwal Frffl, LIZI0m? 708, TR e TR
A it -

Class Contral: IControl
{

public void Padint(} { ... 1 // nonvirtual
|

class TextBax: Conlrol, ICentral

{
public new void Paint{) { ... } // nonvirtual as well!
}

fEiX B, BAIHEMIE 1contrel TN Textpox HIE RIS, roxtpox BE
PO S LR i R ) B B 3 control 18 4L I PRI T B 7 0 e )
.85

ICentrel it = new TextBox{);
it.Paintil:

R Textmox 1Y Paint 1) S, FibE MR, WEITETRET
#il.

pUESTR B ot i e - abatract, 7] LIHER “interface 5% B #5080 .
BN abstract class NumericSequance #3875 FIR M 0 BRI R R B0 R
BT bt T4 AE R, b,
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public abatract class NHumericSeguence : INumericSeguence
{

!/ type-dependent method remains abstract
public abstract hael Generate_ sequence( int pos |}

iF

/f concrete infrastructure of shared state
private const int m maxpos = 128;
public int MaxPositicn [ get| return m maxpos: }}

¥

HEF ISR (sequence abstractions) J5& M abstract base class (T dF
interface ) R 470 38

public class Fibkeonacecl @ Humeric3equence
f
virtual public bool Generate sequence( int pos 3| .. }

1/

public class Pell @ NumericBeguence
{

virtual public boel Genarate seguence| int pas J{ ... }

it

46 HEH MG IR
Overloaded, Hidden, or Ambiguous?

A BB LT Y class 4 R .

class Base
!
pubkic: wvolid £ Int ivsl - J7 ... 3

zlasa Derived : Base
i [
1 public void £{ Tef int ix }{ 5. )

Cerived class PHY £ LB W E new R (specifier) D7 sbEid, Futk
B, LUFWRE I Fsh e B RaERR (InREnid) v
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public statie void main{)

i
Derived d = new Derived():
int ival = 1024;

d.£{ ref ival )}y 2/ OK?
diff ival rr SFDET

BEE: () F! HAFY new HEH: (2) ZEEBITHET LSRR
i, WELRM, Derived class {) £ () 5 YLAHNHEE (H%) I base class #
B0 W SE{K . ¥E Derived class i, PH{RCHR#Eal 1, FEERAEAE D,

Rt 40 TG, BEMFELHE-2F (EEFNESEIRE signature) |
SRy 8" . AR class BRI R interface [ 4% R e A0 T A AL 7 i 8L
mm—¢ﬁﬁrWﬂﬂﬁ&:ﬁﬂﬁﬂﬁ[QMMﬁ}ﬁHWﬁﬁ?,MWﬁﬂf
WD SC o & VG i85 B0 0 T base class JFHFAY DK

Eﬁﬂﬁﬁ?irm%ﬁEﬁEMMMm1#$%m+EH,ﬁ%ﬂﬁ@ﬁm
LIER "rer EHMHA" M@k ES. HEERINEEFHESA WL omt 2%
INLIGC 8™ i =ik,

Interface B9 MAKAKEF SHMNIH ol B £ 1 interfaces 48 BEHIF M A
e, Zal RSB AFMERMT (K Y, ambiguity) .

BB TFHERLR, HbM amed class MR B P i dosomething () S04

interface a |
void doSomething{ocbject o) ;

}

interface b {
vold daSomething (object o) ;

)
class aMed : a, b {

/f cops! which doScmething?

public wveoid deit () doSomething{ myoby ); |
i
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4.7 {8 Copy (¥ 01 ) & ¥ ICloneable 185

REAP - interface S4B "B MEA" | WMATET L5 s
aMed class FIEEM @ B L (ambiguity) . EARIERM -GS (FS) I
i, YTEFFEERF aved class object B, i & APLEL 0. Hin.

class aMed : a;b
i
public void doSomething( string 5 }{ .o}

public vold a.doScmeching aobdject & ) { .. )
public void b.doScmeching{ object o b { ... '}

'
}

claas EntryPoint
{
public static woid Main(}
i
aMed am = new aMed();
am.doSomething({ "CK" ); // aMed.doSomething

4 AAA = AM A% A;
daa ., doSomething( am ); // aMed.a.doScmething

b bbb = am as b;
bbb, daSomething{ am )¢ // aMed.b.doSomething

47 HjJ= Copy 1) X : ICloneable

B4 10— reference R IFE 145 5 —T reference B BIET, WT TR, &
EHREETED (shallow copy) :

MAErix mat = new Matrix{ 4, 4§
s

Matridx matZ = makt;

WIR R, mat Fmar2 MMM (%) UFZEIE (managed heap) BI[E—
Matrix pbjl.'n:t. URMNFH BT T handle FiEd object, T{HIOERE =
handle BT $i7 object f§ #f FIGAEN, MEAHAT. & FOEeE.
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/# changes are seen through mat?2 as well
mat [0;0]=mat[l;1l]=mat[2, 2]=matf3,3]=1;

AR BATR class B9HA . BT LEEN class BYSERIL R EITEHE T (deep
copy) . HIt, RWEAH (AOchTHl) sScTEE I . 1 &% reference
S — Bk, MEE—-BIE1HE,

public class DeepCopy
public static Matrix copyMatrix{ Matrix m )
{
: Matrix mat = new Matrix( m.Rows, m.Cols }:

For [ inkt ix = 0; ix < m.Bewa:; ++ix }
for. (Amrchy. = 0 1y € muColay ++iy )
mat{ix, iy] = m{ix, iv]:

return mat;
i

Matrix mat = new Matrix( 4, 4 };:
Matrix mat2 = Deeplopy.copyMatrixz{ mat }:

PR, BT object BYIRSLEH G . RIS, RIIHE clone (WEE) T.

REE I T reference IGIEIE OLE “IRIB 01" . FEH class MBIHE, ]Al
MELDE, ESWLOTHRME "HEN" #%. il 1cloneable T LK AL -
ICloneable FiHA T — clone!) Hidi, EAMEE —fTHFHEITHE (RHE
cbject) . 0.

ctlass marrizx : ICloneabla

{
public matrix( int row, int col )
{
mrow = ( row <m O )} 7 1 : row;
meool = (icol <=0 3.7 1 : col;
m mat = new doublel morow,  m cal ]
I
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4.8 MR Finalize (#%55) i ¥ . IDisposable 187

public object Clonea()

I
matrix mat = new mateix(m_row, m_col):
for ‘{ int I3 = 0rUaR" <n rowr Feix )

for-{-dnt 1y =0 iy ¢ noeollorily )
mat.m mat[ ix, iy ] = m mat[ ix, LTI

refurn matc;

}

AERPO IR RN & CEELT . E AR A R
Wi, AREETS. HELTERSGNERES.
public statie matrix operator+| matrix ml, matrix ml )

{

check_both_rows_cols{ ml, mZ };

// not: matrix mat = ml: F1wEE (L)
matrix mat = [(matzis) ml.Clone!); fiovrrEe RA2)

For | int'Ag =100 dx gml.cows; " ix+t -]
for . int iy = 0 1) = ml.ople: 1i++)
mat |- iwe 43 1 A= ma{ Lx, 43005

raturn mac:

}
BILA M marrix B0, HPRA—TREESNL.

B, “EEE AT mateix objects” F M EEGE B — M RIS R R
Ml rarrix object” , EFIFEERRFSCEITIRE NN, HH B IHELRR,
T L0 S it 4 5 S e

0B kAR VER pr hn BL0E IR U G, st SR AR EHE .
BB, Lo #8544 local object mat, BHEERG S — T na

BV T Bt R T w1 . EAHRTR TR 2 LLBEPS DL SRR EEIN -1 objects ik
i,

48 1t48 Finalize (&%) iE 3: IDisposable

Rl ( Garbage collection) MR T ~~EAMME: LM T “7F heap 2 L4F
AR objects” MHAEE. R HeTRE5IAT —TXTHIA T SE A
24" ( deterministic finalization) #/hEME, #ERENITHEE - object i
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(BT ) WALIE 3% (garbage collector) 2EE5H ( finalized) .

&~ class object 1S #EHIE (unmanaged resources) , BIINEIME handle
SO0 handle, W¥IREFESSRNTRS S AHA. Ao B o 1 A SR
b, BRI . B FRIR W ENE S e object 4
BN A" FRE SR, TR LR TR S —— s
O E M ARRE . PR NET R E R CH sk

{ deterministic finalization) .

Lt W4k (garbage collector) #1i# managed heap (25 546 ) LMLy e
M- MBEHRDIE A 88T R EE, 02T E e, TELE 2 W,
unreferenced (FEMTI R ) objects HHEEEETFNF 2 .

AL Pl RERE TAMAPFE IR CEINEAIR PSS %) —olf e, YAl R i
FRikte GEIE) MOSREBAIE, HEB0005 & st i .

HAPTF, — S 8 B0 unreferenced nhject £ — 71 F ik 3 i |
E B KR M 34 | finalize) PEE, MR EE A A - E. e
IDisposable BAVA] i o] .

H&EEHA "I SERFH"  (unmanaged resources) 1) class, #l L % s 3]
IDispasable, HPFIT — DA A: Dispose). object WA, 1R chject
Fir & Z LA objects BT FFAT AT, T Dispose () ST AR 4557 1% 46 5 b .

T A pispose () ? #ik FRWOL T P LM RSG5 F object 25,
FTWHA pispose . F—=HARIZEE Dispose (;, FE{TEN] L8 — 88 &
B, WHAEM pisposer). WRAFMETIHE visposer) . BITEET “3HH
GO (5045 [51Bcal ) YA B BRI suppressFinalize () 4T HIE 80 2 FI” ( disable) .
Tl 0

¢lass ResourceWrapper IDisposable
{
R
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4.8 %18 Finalize (2:47) 15 X IDisposable 189

public woid Disposal)
{

Digpoae| true |;

J/ take us off of the finalization gueus
GC.SuppressFinalize! Lhis )
i

protected virtual void Diapoea| boeol disposing |
1
1f [ -disposing | |
/f dispose of managed rescurces ...

b

// dispase of unmanaged resources ...
}

/f quet in case Disposa() 15 not explicitly invoked
~Resourcedrapper() { Disposae(false); }

AT LR — T~ 1spisposed FEA, MEAIET object AT 2210 A

Disposei) (iR [IzDisposed I H pool TR, HOME nstonce LR D - &
FE0E R B e S R R — (i BEHR . WEEFNRE (trap) "HE R nispose () Y object
#EMFHH Ay —Z R i 2 ChiectDisposedBxcept ian B

LENHE NET BT, B EIRDEER SR, 2 - AREE. #

el FREM AR "R EE”  (exception safe) {LHG:

fool}

{

FileStream fin = new

FilaStream{f@8"c:\fictlonavalice.txzt",; FileMode. Openl]:
EtreamBeader ifile = new StreamPeadery fin )i

mhille I atc = ifille /Readldne ]} T="full 7}
[

o
}

ifile.Close():
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R readLine ( WIH R Y, B F 2@ B elose! ) i 17 R ¥, BB 5 £ file handle
—HFRE, B irile WA, AW close ) 8 "B bispase 1" MEIES
=R,

— T HRRETERMNERDER, SIA finally Th, WREIEESEE B4
Close ) B Dispose () REW 8 H .

fool)
{
FileStream fin = naw
FileStream(@"c:\fictions\alice.txt", FileMode.Open) ;
StreamReader ifile = new StreamReader{ fin );

txy.i
while {[ str = ifile.ReadLine(}} != null }
FA A
]
finally {

ifile.Clase(};
I

FER— PR using BAITHE, WK "R object i Dispese ()
RIELFTFS (HHE) .

foo ()

{
ff equivalent to the earlier try/finally block
using ( File £ = new File( "c:\tmp"™ }}
{ bytal)] b = f.Raad(}; ]

KB using WAL PIERHE (IRER) MBH cryreinariy Kbk, MES%
GRS GISEC I TR U

49 BitVector: LLZH & (composition) HITH T

System.Collections fF G EE T Bivarray class. X4 class B ()
— PR RBUN object array, IR bit vector ({EmR) — 8. TEEMER crue. &
i bit TR, TTREWRR farse, F70E bit ST LHRE. count IEF
array B JCH T8, Count /& ICollection [ —~~RM (property) , M BitArray if
BiIKEHZ T interface. (1#7F: 5 LA LIFEH, sitarray — IR T 3 4 interfaces )
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49 BitVector: HY (composition) #1747 191

AT ELEE array B9R S| ( Fim) B "W E TR FB IR LA bit,

batl[ 2 ] = bat2][ 4 ] = trus;
batl.Bet(ix, bat{ ix } }:

A setall () FTLELH array YR bits - EIB N crue B false. TTEEME
Mt ®Es (T BBl cer () A6 PR EER 4 .

{f both return the wvalue of the first element
Bocl bl = batl| 0 ]:
bool ‘b2 = batl.Gat{ O i

INAD R §E pitRcray object T ICHEE, WM not () /i 7 B

batl.Mot(); // bhits are now reversed

Bitarray 8 6 THEEE. [ FRIBREEM B,

con2t int alamSize = §;
consk boold elemValue = true;

S/ create a BitArray of size elem3ize;
{f esach element is initialized to falsa
Bitarray bitsl = naw BitArray( elemSize )

/7 create a BitArray of size elemSize:
ff each element iz initialized to elemValue
Bitarray bitsl = new BithArray{ elemSize, elemValue };

!/ create a BitArray copied from anather BithArray
BitArray bits? = new BitArray{ bitsl ):

ff create a BitArray with the number and waluas

et elements from a hoonl array

bool [] bvals = { falze, true, falaes, true, false, true |7
BitArray bhital = naw BitArray( bvala |;
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/{ create a BitArray initialized to an array of bytes
f/ in which each byte represents 8 consecutive bBits
byte [] byteValuss = { 255, 0 };

/Y evaluates to 1111111100000000
BitRrray bitsli = new BitArray( byteValues );

!/ create a BitArray initialized to an array of ints
/f in which each int represents 32 consecutive bits
int [] intvalues ='7 =T };

// evaluates to 100111111111111111211111111121311
BitArray bitsé = new BitArray( intValues };

I SRE At a] LA M nitarray objects ZELL ana ) B R @I bitwise

BitArray andResult = bhatl . Andi bak? };

IR vatl M patz @—{# EMFETTESELE true, B4 andresult B VB E
MITLE A crue, HIH false.

BEt, eitarray i or i) i BB bitwise OR (#:{a8) #RE, LA
i, MR patl, patz F—{UB EEFTILEREYPH TR true, HERTERE
tzue. BIEWLL gor () M B EHEF bitwise XOR (H{ZFal) #5, i A,
MRMNTRIERT T3 trve, 51N faloe, MERTEN true; IR
WIER AW TR, MR N ralse.

BitArray class HRAIEAREMMFE, BARE "B RAEHEE 2 E bis”
FIThEE . MM AN Tosrring ) BIEFTENH class B BT E .

System.Collections.BitArray
AREMR T LITA Rl A R TR
00000101

NET HHPH —TRF sitarray object IEMNHEN: BNETRES -1
®., FITENLFEAE (crua i f2182) .

False False False False Falae Truea Falsa True

.F-Hiﬂ'i"l'ﬁfﬁﬁ':f-ﬁﬁﬂﬁ BithArray nbjﬁ:t MmEHAEH.
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4.9 BitVector: LIl & (compesition) #EiTi 7 193

BB, rithrray FEFFHERMN bits By -0E. E47-H
F, IBHEE — 1 sicarray object, MAH 8T ESN ¥ oo0001m, 4 “H
M —-f-FAr E RS ™ IR, FFEENE S, B SFE.

LM E Y TAsiETIEE (DreamWorks Animation) TERT, # 8 5hi
it REE ToonShoorer FIRLA BN, shEEH A RAERZERSE, Ed—-5LI Ul
S B B a UL, T A A BRY . PESNIEIR B (scene) o iZEhE [ W
FFHREEL (level) AN, BTERRKEERPH -1 1K,. B1TAMHETF
FRAMEE L. Hit, TEEEFREE. @iR&ES. A, SETH. SRR/
PFSF, AU TAEAMERL.

wNE TR ALy —, RIEMEITOEDESERE. B-TRALLeEm
1, B4 I 0 T S PR 2 . O = AL e S R, APl P
®. RPWLIEREACET (HEReT) FRlxAREmE.

TS EE AR, e eh E R 24 WIRE (frames) . 0 RER 2
Wl BESE B ITE RO R, B RENRESDHE (active level) FiE—-4~, 54
MR EhE 2 (& H A R— RS el — e, ERA R
E (pixels ) $ HEEE EME D —th L. & AUEShE TR, HH AR — 11 frames)
SRS IR, I "EEAMET FIE frames MEET8, X TAEMTER
1E B 35 5 T 7 25 28 frames EEAP TSR AHIR . P MR A RHRRAS.

B ) — AL, WA RS MESEFENE (cache) . ERMASH
WA, BiEE TEREWERETLETAERE (cache) . MBI
WEWIEN, WRALRWEN- —TEAS. =& DL EEEESESEL®
T, Ble, ENAEREME FOER. & T iREERREE S, B0808E
ik R R & R R AT L — T AR MO E (R — o T AR Ok e
B (frame number) FHE & AL AT &0 shE 2 5 04 o .
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Birarray object f1AHY array AESSARMEMICRE FARME R, aray B4 TE
i3 — 1~ frame, BitaArray object {44 % frame PRUTERNEE. Eilt, M—4 68
=R, QR bits SHECS 00000101, MM 6. 8 EEEATHNY, MM —F =
BARICED N 5.

IE#ATEATEM 1 Bitvector class, B 5icarray BABITHARE. THH98—
TESRiEpitvector IREM Bitarray, M4 K Bitvector HET RitArray
OB e RO, B CUAM O SR = R R RS TR AT . HAR A
BitArray BT EM (sealed) , BT ELER E,

public asaled class BitArray
ICollection, IEnumerablsa, ICloneable

PR THER, B — PR ERES (4 W, composition) , TR nitvector
MM EE— T picarray B R

pPublic sealed class BitVectaor
ICellection, IEnumerable, ICloneable

i
pPrivate BitArray m array:

Al P

FERNEEYE ricarcay, 100] LU o 0 40 5R (dispatch ) 3 ¥ 3 5 %
Bithzray BYZhEE. #p.

f7OFTE: BT USPIREECT SRIRLL F sl i (forwarding functions) ,
£ frr AR S E O EW, moarvay) DL LIREE,
g BME L "adaprer” pattern SIMEIE.
/f ICollection
public int Count { get | return m_array.Count; }}
public boel IsReadOnly { get [ return m_array.lsReadOnly: }}
Fublic object SyncRoot | get { return m array.syncHool; i}
Public boal IsSynchronized

{get{- ceturn m_array.IsSynchronized; )}

public void CopyTol Array array, int index )
( m_array.CopyTo( array, index ): )

/7 IEnumerable
public TEmumerator GetEnumerator ()
{

return m_array.GetEnumerator i)
I
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4.9 Bitvector: LIHl4 (composition) #TH % 195

Fi ICloneable

public object Clone ()

{
BitVector by = new BitVector| = _array.Count |7
by.m array = (BitArray;m array.Clone(};
return bwv;

s W — MR R sitVector M1 ToString () BYETIE. bR ER
M—TFR, AUERNEEEE bits, BN pichrray A, fCHESWH
bit & true 8 false, ETFFREHIN 1 & o', B TEITRESRI -1
REBEW TS, Wk, MEEERY string object, & L0 k.

BMGE , string class B ATTEWH (immutable) . B R A "7 st ring object
MR FfE. MAH—TWE 132 TR eithrray T TEEZE ., #
16 & = 133 AR E /Y string objects. {OXZE HF —1 string object B T &%
I EmNE A AL stringbuilder object B2 BEH (B string B
RELR) . |

Ll XBTF override #i7R ToString!), HBTEHE rEmMAe “EXT
sbiect class P AR .

override public string ToString!)

[

BiringBuilder ab = new BtringBuilder( m array.Count );
far { int ix = m array.Count-1; ig >= 0; —-ix)
sb.Append{ m grrayf ix ] » "Y' @ "0 )

return sb.ToString{): // WiF: M StringBuilder PBI[] string

stringBuilder i T System.Text & EA. MM B ML
HFAD (IR ERFT. MAFHTEF) B AEN T Foarsh &)
st . #BTET, MEEN ies HEMBEFESR AL R, RAITLIER
BtringBuilder A A e Y Replace(}, B

1f [ word.EndaWithi "ias™ }}
Ehelord ;:Replace ( “"Mieg”,; "y", theWerd:Length=3:3 ]);

—BfEg e, BB Testring () BE stringhuilder object fT{L#M string.
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LT & ToUlong () s m*ﬁ'@?ﬁ%ﬁl bit vector %mﬁﬁ?ﬁﬁﬁi}ﬁﬂ long:

public ulong ToUlong()

(

ulong by = 0Oul;
for { int ix = 0; ix < m array.Count; ++ix |
L
if [ m array[ix] )
1
ulong bvi = 1;
bv2 <<= ix;
Byr +m bvi:
!

Conscle.WriteLine{ "{0} :: {(1}", i=, bwv }i
}

return bv;

HpFFAY co= B “bit LT 0 R B8 W IEN (compound operator) .
AT A pve WA 1, EEIFEOLAE, HAEEAL EEEEZE D bt &
BE 1T GEIE: B 00000000 DODODODO 00000000 00000001} . T HHAE
BRI | AERED AR, IR ix B, BER-TAR. B -MIER
AMHRY 2, LBESAUEERMERN 4 KiAH,

LT Tostring () fl Toulone () FEEAT 24 ML EEY Bitvector LT
4l

H00000000000000000000010 ¢ 2

pOAOGOOO0COO000000001010 :: 10
nO00o000000000000010G1010 ¢ 42
Q0aoDDOGO000000010101010 = 170
N0COO00dO000000101L010101G < 682

BTk pitvecrar M FEMEEREEER ricarray R, JRA1RMEEL
BitVector Bl Bithrray HREREH.

public static implicit operator BitArray( BitVectar b )
{ retucn bv.m array; |} /¢ Hkik: return by reference
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LA by reference i SR B private array @B (iFik: FE% array £ reference
TER )y, nTAE 3048 #E £ handles [7 515 7 P80 array . 13 560 5 0 2ERY m_array
HAIRTE class Z 7M. hit, B—PLIAHEL. BEHKMN clone ) Ell,
BE m_array B —{0H &,

return (BitRArray)m_array.Clone(};
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50 TFREFRTH (Fundamental Types) 19

0
R System iy 44 7% [H]

system i B L H N C# NETEF RAM T E L =51 F 2k p 3%

1. fERERER, EREMTHTERRT (fundamental types) MEEEM, &
AR T (numerictypes) . string. enum. delegate. array.

2, TEHRETEE, EEL—1 system class library, 3 {37 input/output {4 A T H ) .
collection classes (EFH2E) . exceptions { $#) . regular expressions ( F 7|38
Fal) . sockets (PISEEHEO) . threads (253 ) . Web requests (& {5 R}
HFHFIULFr.

3. EHRZEW, TRE r RSN BT ET 8~ framework (FEH)
fifi§ Windows Forms (55 6 %) . Web Forms ( 88 7 35 ) . XML { eXtensible Markup
Language, "/ BARACHE) . T4 (R M MR PEHLE ) My
ekt (SHEH5, DataGrid) .

A I AT A8 E R classes A class SEAR A TR, ey 2 48 BIE T IFH
A P T~

51 £FFIEAT A (Fundamental Types)

FRAEMPER E, system GrB<SARETH C BEMEFWER|B ML
fi. C¥ BIRRAIEAEBH (primitive types} 0 int. double. bool. string B9,
#if system a7 AT FIATR BN LEMEIMIE (alases) . T "FLE" FIF
1.18.2 i #® 1.3 (p.51) .

JATAT LU “CH B a9 514" BT ™ % M AR object, AL EIE A B &)
fen . Piin, TGRSR DM ST, BT LA A% R
MaxValue property Fl Minvalue property:

int imaxval = int.MazxValue;
int iminwval = int.MinValue;
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STHERNEG T+ 2EHANE AN rarse ). BRESDFH—
string object:
string bonus = "$§ 12,000.79";
B parse () 28 nyponue $18546 % 12000, 75
double myBonus ~ double.Parse( bonus, ns );
LB s MRHER S sumberstyles MEM biwise OR BRI R, HR#ESH
frabsE "MPRIZET. BHE. SHATES" %%, KR s EENT,

HumberStyles ns = NumberStyles.AllowLeadingWhite;
ns |= Number3tyles.AllowCurrency3Symbol;
ns |= HumberStyles. hllowThousanda;
na |= NumberStyles.AllewDacimalPoint;

BT A C# MR R Fomkik (cast notation) 764 1 812 (@3 i1 B 864,

int ival = {int) myBonus;

BAH A system. convert class IR K, 0 Tobouble!). ToInti2 ().
ToDateTime () % %, #I0.

int ival? = Convert.ToInt32{ myBonus );

EMFTENERET, BAENSSEMI (runcation) . B ival S HRE
W 12000, convert B A oS30 2 TFM0EH A {rounding) ., EHM ivalz @R
H3% 12001.

5.2 P array #fJ& System.Array

C#t BT HE array FAE R BIARAT LA syatem. Array class public & Fl/R
& (properties) . Al Length property ALLIE [l array #) 75 %481

for { int ix = 0y ix < fib.langth; ++ix )
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5.2 fT45 array # & System Array 201

I array EHEM (multidimensional] | Length property HAMLBRT .-
@At 1L F & array A X H , Length BIEERR 20

static fleat [,] mat = new float(4,5]
{

1T, O REy 0 0L T

o} SRR £ | 1 P Y

[ el 1 s, B SRR ) R e i

LT APRT L N | b e ign ¢

]
r

e e i T

}:

B [E £ 4E array - EEE KA, T LI A GetLength {int dim) , i HAT dim
(e LAHERE: 01,2, %%, BAMM aray WML, FEWK Rank property:
int rank = mat.Rank;

console . WriteLine! "Array of {0} dimensions", rank };

for ( int dim = 1, ix = 0; ix < rank; ++ix )
|
dim = mat.GetLangth!| ix )/
fonsale.WriteLine{ “"size of dimension (¢) is {1} elements”,
ix; dim };

}
ST, BT LT i

Rrray of 2 dimensicons
gize nf dimensicn 0 is ¢ elements
gize of dimension 1 12 5 elements

i 6 3 copyTo () 7T LUHE —# source array BT A L E R T —# wrget array
(L — Bl ¥Ra) . 5 8 "M target array LS TEFGESR . I
Ep#Ed| (FH) Fokk, MR targetaray id/h, SLMBH (exception) . 1
im.

int [] fib;
// assign fib to an array ...

int [] netfib = new int[ fib.Length ]i
fib.CopyTo{ notfib, 0 );
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TR B 2 aray R TERIMTEE A E—1 arcay B, S50 F static
copy (). P& e source array. target array. fKEHBTE TN, TESME T
arrays )8 — T OLELTFHE R . #Han.

Array.Copy( fib, notfib, fib.Lsngth }:

MPAEFENE - LEFRES, WL EAE 5 288 copviy. B
LA s eie B T MRS 1 FFER, 3E Lenotn-1 TR EHIH norfin,
H M norfib B3k — 0 R FF AT 4

Array.Copy{ L£ib, 1, notfib, 0, fibk.lLength-1 );
WM array SFHFRIBRHLE, MAM-NIZEFERER, 82—
RS AR AT copy O 10 - Bi4r, BaETTRIE R URE— L F il —h
).

IR — array B ETAT B LR 0 (I BERBTNS) . false (¥
pocl MEIME ) . null (3F reference WEITT S ) . TW{E M static clear (! . 0L
TEMESH fibaray BER LT,

Array.Clear{ £ib, 0O, fib.Langth |;

BESE, FEAER AT LR — 4 array MEATHER (sort) . 5 ( reverse ) f1EF #% ( scarch)
. W01 T 8B 8 array.

int ] ivalues = new int{l{ 14, 8, 2, 16, A, 7, 14; 0 };

TR 8 9B — A BAT? 3 A static IndexOf ()

int index = Array.IndexOf( ivalues, B )
if | index |= -1} /= found! */ ;

MFERBEIR, Indexof (FERBfFHES NETEE, FTHERE-1.
LastIndexOf O TT M EEELG —mHAKE, EOMEEEE%3 (Fi)
W -1.

EAF ST SRR A I . KA B M MR R E A tnaexos ),
HFPEEE -1, B rENZ—m, BRNEAB S8 BRERLT. EEEA
R0, MigE®RKILA (RE) =25, XHEREGCEDN 1, BEA

int index = =1;
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ArrayList fLound = new ArrayList ()i

whilel true |

{
index = Array.IndexDf [ ivalues, search value, indax+l |;
Af [ index ey
hreak;
found.Add{ index )
}

Console WMrite{ "{U} occurrences aof {1} found at ",
found.Count, search value );

foreach ( int ix in found )}
Console Wrlte [0}, 4ix 1%

Y search_value B AET, FARRESELNTRE.

2 occurrences of 8 found at 1 4

Tndexof () B BB R0 BRI, HARILIR, & & MBI amay
PSR, EHAMERE, WEBTTEMINTE. AT AL aray,
4B W (binary scarch) HOETW, (BEFR armay AT

Array.8ortl 1values };
index = Array.BinarySearch( ivalues, search_value );
if { index »>= 0 ) /% fooandl */

BinarySearch ) IBFHELI A TEACE (B EBE) , RER - (R
—JER -1) . BRELZINER —1 static Reverse!) . TE4% array TR FHF
i g8

53 &EiMIZITI B
ME, TR DT, EFENHE (local machine environment) , 0

AP, #38 (processes) . WHIERHEF (logical drives) & &%, G IR EES
i
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Hello; stanley lippman!
Your machine PROUST is running Microsoft Windowe NT 5.0.0.2195

Servicea Pack 1

The current process running is 'HelloEnvironment'
Startup Path is C:\C#Programs\HelloBnvironmenthbin'Debug
There are 46 other processes running on PROUST

Frocess Name: Idle
has been running for 3 days

total: 2.22:59:33.0130432

Machine PROIIT EBrocess Statistics

Longer than a day: L
Longer than an hour: 0
Longer than a minute: 12
Less than a minute: 34

The logical drive subdirectory structure:
Ay r: 72 subdirectories.
The subdirectories: ParamPassing Visibilicy
i o0 subdirectories.
D:\ it 4 subdirectories,
The subdirectories: interfaces xml efficiency munich
E:v :: 1 subdirectories.
The subdirectories: Art
F:% :1:is currantly unavailable.

-

531 Environment Class

FIA system. Environment class, FRTIVT IR E. 128 S8R0 2 HaeE
£ EWHE A E . GetEnvironmentVariable (] BEP M —- static &1 R,
MR RN T R (environment variable) SRFESRE, B LB
ElEFHERM scring E (WRATE LME) |, WILEFE null. T8R4
FFE AR R usernaME Hl COMPUTERNAME:

string user name =
Enviranment . GatEnvironmentVariable ! "USEENAME"

string mach_name =
Environment .GatEnvironmantVariabla( "COCMPUTERMNAME™
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Dperatingiyastem o8 ver = Frwironmant .OSVarsion:

Conscle.Writeline ([ "Helle, [0}!%, user_name };
Console . WNriteLine | "Your machina {0} is running {lkin",
mach name, os_wver.ToStringl) ):

csversion 4riE Bl —4~ operatingsystem object, HTPFFMET & FT#E REH
EF @, ERAEER T LT i RE:

Hello, stanley lippman!
Your machine PROUST is running Microsoft Windows NT 5.0.0.21895
Service Pack 1

WAL R, vscenaMe HE Windows NT. Windows 2000, Windows XP 3588 T 47y
SE Y, Windows 95. Windows 98, Windows ME {88 T L3R4 R . [k, &
= #ERE T user name WML A null. FRAT] 285 B AT L2408 o0& W
user_name 75 % null, AR ] LURIERIE R85 R E o AR RYIEHRE ., #10:

if ( os ver.Platform == PlatformID.Win32HT )
Consola.WritaLine( "Hello, {0}!", user name ):
elsa Console.WriteLine ([ "Hellol™);

L platformTn BT H* (enum ) B ), flatform & OperatingSystem class
{9 — 4 static property, A —4 FlatforminfH. HMH platformip EX =
E: (Dwinz2nt, {43 Windows NT-hased F5] (#iL: NT, 2000, XP FRE4£) |
(ywindzs, M Windows 95 Z M 7 W IEREMEA, (3) wind2Windows, 43H
HA AR R A (B TREF Windows 95/98/ME 7)) .

5.3.2 15 S E 4 (Environment Variable)

BATRT LM cetEnvirenmentVariables(), BRI TFHS—
AL keyivalue pairs BGRB8, P B0 IEE —{ Ipictionary &, Ml
LA ST N HF, BITOY % (BRAitgRstgE—1
W AR{E)
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public static void displayEnvironmenti)
{
IDictionary dict =
Envircamant . GatEnvironmentVariablas () ;

Console.WriteLine [ "There are {0} environment wvariables",
diet.Count )

string [] keyve = new string[ dict.Count ];:
string [] wvalues = new string| dict.Count ];

it Ax-=:0;

foreach [ DictienaryEntry de in aict )

{
keys| ix ] = [string) de.Keay;
valuss[ ix ] = (atring! de.Valua;
++1%;

array.dorc| keys, valuas )

foar { ix =07 ix < keys. Langth; ++ix )
{
Console . Write( "Variable is {0} == walue? (y¥/no)",
kevs[ix] )l
string rsp = Conscle.ReadLine();
if ( rep == "y* || rsp == "Y" )
Conzole.WriteLine! "A\t==> [0] ", walues[ix] ]
glae Console.WriteLinel);

PRABTT &, B fTEY keys F values FH T & HEY scring armay . XEPH
MM cetenviranmentvariables () IR RE (entries ) FFFR 28T BLWHER
¥ ST 0 0 B e B NPT HE Y, ) O B L R T R R Y (B R 2 T i
B, BFEsh s, EITHEAM sorc o FIEFWEZHMER.

// sorts the keys array —-
ff that is, maintains the walues array

/S in the order of the associated keys element
Array.Sort | keys, values );
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HFET keys PHFEEREETRFRLTHET, FWT values P i 3
BN keys HEFFET it E . M- arrays E?E'T%'EKEW.H‘U‘—'ETIE‘E%
LR ECINRLEE

533 FProcesas Class

=Y T system.Diagnostics AT [APH Process class, LTH A static B
i ¥ (retricval methods) , SEFTENIE LA 44 (local) BT (remote) it
Wi FEETeRE (L "#3R" | process) :

l. GetCurrent Process ()i [@ —-f~ Process class ohject, EPHE SAEiTal R
FiE B

Process surrProc = Process.GatCurrentProcass|) :
Consale.Writeline| "The current process running is N'{ORV'Y,
rurrProc. FrocessName | f

3. GetProcesses|) & H Process objects SLELH)—-T array, L&A (local
computer) = M IEFfFETTR TR (processes) -

Process [] procs = Process.GetProcasgas|) !
string msg="There are {0} other processes running on {1 Pmmy
Consale.Writeline | msg, procs.Length-1, mach name ):

it process class object, ATl LIFRAMEATEEE, 25 14 (M —FmiRAT )
1 Processiame . MR AT LI EHEBEETETHMA, 1 55 B P E
( HserProcessorTime ) . HROLE (A (PrivilegedProcessorTime ) Ll K i 0 [A]

(TaralProcessorTime, mJ:'WiE]'—_.i %iﬁﬂﬂ'rﬁ]i*ﬂ] . FEE A E

Process Nama: Idle
has been running for 3 days
total: J.22:53:33.0130432

Machine PROUST PFrocess Statistics

Longer than a day: 1
Langer than sn hour: 0
Longer than a minute: 12
Leas than a minute: 34

B g LR FERE A A
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foreach ( Pracesas proc in procs )

(
TimeSpan totalTime = proc.TotalPracessarTime;
if ( totalTime.Days > 0 )
{
dayCnt++;
Console WriteLine{ msg, proc.PracessName,
totalTime.Days, totalTime.Toltring() }1:

elae

if { totalTime.Hours > 0 }
hourdnt++;

elae

if ([ totalTime.Minutes > 0 }
minCnt++;:

elae lessMinCnt++;

LA AR TimeSpan # system M EE @M~ struct, FARET B
(span) B[], BIANEL process FFHAFEEEH P4 DateTime objects 2 2. pays
il Hours % properties iE B A9 L8807 (G E4 8IS H WIALLEE) . 246 T, 1
B Timespan object 35 25 AT 20 Srep, BRa Days BIEE 1, Bours thE 1,
Minutes BY{E R 20. LIFELH M T pateTime objects 1

DateTime theMNow = DateTime . Now;
DataTime backThen = new DateTime( 1945, 11, 11, e, 5 B o) = O o T

TimeSpan scFar = thelew - backThen;:
Censale . Writeline ( soFar.ToString(} )

Console WriteLine{ "Days since: {0}", soFar.Days ):
Congele.Writeline( "Years since: {0)", soFar.Days / 365 };

534 EIRiFEINE,) 8

ERLIFRIRE — 0 P LB A A SR A8 ST EN R B
MR EEER (NRHE,HF 10 888 -
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The logical drive subdirectory structure!
AN @i 2 subdirectaries.
The subdirectories: ParamPassing Visiblility

Cah SO gubdirectorcies.

DEyorrid gabdlipastories .
The subdirectories: interfaces xml efficlency munich

E:% :: 1 subdirectories.
The =ubdirectories: Art

F:% 1 is currently unavailable.

GetLogicalDrives() & Directory class B public static B & 6B
(Envirorment class HF —6 ZHE) , FiR[E —T string armay, BEHNH8E
TILRAB-FEEDH FRHB/EAME "o\, HpcRREDHETY.

atring [] logical drives = Directory.GetLogicalDrivesa():

Directory class 5E X T sysrtem. 10 BFAT, HEBITEEHRE.
54 System.IO

Syeten IO MMATABET 3 1O (inputoutput) BY 5. 351 classes B] /]
HRETHMER. B nirectory class # 7116 class R34t static AL 5, FTLI#E
Sl H SRR AR R iR R S Rl H oL WA Filelnfo class
B DirectoryInfoclass, ME RN T "EERTHEH FlXEL" 8 instonce

(non-staric } i AL ¥, B, ratnclass ATl fEFIEH #eVEEiEET 8.

YR VO MY classes, KELAH 1T (categories) : (1) byte-oriented ([ [H]
FW) stream BT EER: (2) FIIATHEEMARANL: ) #IATLE D
AL . O FITRAEE T R £ classes, AR RITAIME &1
interface, JRABMIME LHLE 3 AR "rEERERSE" PR THEERT. #
TP B A M A~ EEHITE (routines) U0 b
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L. request text file(), TR—THRI MBS, EEMELMRLTRE,
LIER#ERETHR .txx TSR A S FF Ryt .

2. handle_divectory({), EBRMILERIFE. Mo (CHHEH
AP ZAIMNAFARD) . FERCHTRARHERLmER. RE5H
JE B (9] 5
TP fm AR B2 8 F, Pl C\fictions\araby txt 3 C:\fictions, 4 7] §E #m— 1

WAF O ) - EE (e  WRETERAREEE. SR e @z

W E

I/ text file holds a string entered by the vser
file check'"= File.Exlats( text fila );

if ( file check == false |
{
if | Directory.Exists{ text Tile )i
reaturn handle directary():

Consgle.Mriteline | “Invalid filei {0} " text file )i

File class i {# T —8 static BRE, TR ICFHTTEW. OF. T4, BEE. ®
. FEHEME. Existsistring path) H 8 pach BT R A O L0 N TRSEFF
WEME croe, O CHTETFS sach tRMHERL-THag, HiEE fa1ze.

birectory class 29 H 3 B T 45000 static 8L, HP#) exiers(etring path)
B parh IRt E A TFEO A 2ER troe, FTHHEER falea.

54.1 & U4 B4 : path Class

— BB - RN g, ROLET Eaih 0100 uh B S E b
Rl CAAERT RIMBEL LAY RESERL D, AINTHEHE s KEF
—CH BFIH, .cpp E—T C++ B LM, aml AEB—1 XML 3 #F, ezt
BB LR, F%5,
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i Al SR NG (L) SR, X EFLE CTRE-TAR
SRR (v Wl ) T 2R —BEFEFR. Pl TR

g ictions\ourrentvword . txt"

LB R vord. tx, T EFBRE . txt.

path class ${E T — & static ¥, FAFRELHE (SREAS) BRACHFOKE
FHE A TFRHREFARLARAETFERN CHNER. RIITERLLF=
i static BEEEI. WA, SRS LHTERHATES:

1. bool HasExtension{string path), IMRIEIHFEFRPRE S (1) , I
EEEEE true, HFMEM false.

2. string GetExtension(stringpath), BEXHIES, @80 8E (),
o, ext, L EFIER String. Empty.

3, string ChangeExtensicn(string path, string newExt], Eﬁﬂ:’]"-ﬁﬂ
i null, ATt RN RakE, TURARFT Rl A=.
REXFRAY RS, WhERmFT R,

EIF{URERIEREN AT racn M EEMRR, DEEM—SHE. FTRIL
B ELAE F 1 S AR I B i A E -

string thePath = A"C:\fictipne\Phoenix\alice.txt";

Console.WritalLina! "The file is named " +
Path.GatFileNameWithoutExtension! thelPath 1))

1f | Path.HasExtension!{ thePath })
Conscle WriteLine! "It hasz the extensicn: " 4
Path.GetExtension [ therPath ));

Console.WriteLine{ "The full path is " +
Path.GetFullPath{ theFath ));

if [ Path,.IsPathBRootad! thaePath ))
Console.WriteLine{ "The path root is * +
Path.GetPathRoot!{ theFath }}:

string templir = Path.GatTaempPathi);
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Conscle.Writeline{ "The temporary directory i= " + tempDir );

/f combine two path atrings ...
string LempCombine =
Path.Combine{ tempDir, Path.GetFileame| thaFath )} ;

Console .WriteLine( "Path of file copy " + tempCombine )

/{ creates the path of a unique file name within the
// systam'e temporary directory ...

string tempFile = Path.GetTempFileliama();
Console.Writaline( "Temporary file is " + tempFile };

BEEAWMEARTRASRPHNGTZ, MEERUTWE (FE: #EE
Ry ppitmpes)

The file is named alice

It has the axtension: .tut

The full path is C:\fictions\Fhoenix\alice. txt

Thae path Yoot i3 €1

The temporary directory is C: \DOCOME~1\S5TANLE~1\LOCALS~1\Temp\,
Path of file copy C:\DOCUME~1\STANLE~1\LOCALS~1\Temp\alice.txt
Temporary file is CADOCUME~ 1A\ STRANLE~1\LOCALS~1\Temp\tmp 237 , tmp

5.4.2 ﬁﬁ" H =% (Directories)

CHETFHE, ME—TEEER, RIMNVEE () MU TERFTENESE
TheE (P, cxe) MBFR M ) HHXTERNAATAR, FE—RTR
o Hat . TR MG LLSE R A

Cry
{

// 1f unable to cpen for any reascn, throws exception
DirectoryInfe dir = new DirectorylInfo( text file };

// holds all supported file types
Arraylist candidate files = new ArrayList!);

// holds array of files raturned from GetFiles()
FilaInfe [] curr_fileas;
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foreach ( string eéxt in-"m supported files )

{
ff returns a file list from the current directory
// that matches the given search criteria,
S mich -ag " ERE®
curr files = dir GetPileg{: "*" & St )y
candidate files. AddRange( curr files };

)

!/ get all subdirectories within our directory
DirectoryInfoc [] directoriez = dir.GetDirectorias();

// OK: let's do it sgain
foreach ( DirectoryInfo d in directories )
foreach { string ext in m_supported files |}
{
eury files & QiGetFiles | " YWo+ AL Vi
candidate_files.AddRange( curr_files };
}

DirectoryInfo class B A cetFiles ) H M ER W, FH &N
— IR E — T FileInfo objects MMM array, HRH AP HRAF L. B
TA R — 1 "R TIE (search criteriastring) ", F B HE %2 %
AR, EoH, WATERAA TR ERY AR, oL TEFER
N R IR ) &

FileInfo [] ocurr files = dir.GetFiles| "*.txt" )i
BE (4) ERBE R FPEROMEAA (wildcard) . FRFEFRAMNEEE, B
BRI . cxe BNER, B FEIT.

GetDirectories(} ﬂ%’l’ﬂ'{ﬁﬂﬁ:ﬁiﬁﬂﬁ. H?*Pf#ﬁiﬂﬁli{ﬁ#ﬁiiéﬁﬁﬁiﬁ#
B, & "ROERTAR" 00K, (URE®E FITMER.

PR - AR, T RPHR— AR - FER, MEMR=EH.
b A28 static AL U0 Exisrs (), Bifiil pirectory class ) instance &
N createrile() Ml createsubdirectory(; W&t — 4 pirectaryinfo
object 18 F #7:
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public static veid testDirCreateDelete( string workDir )

DirectoaryInfo wd:

// create the directory if ir does not exist
if [ ! Directory,.Exists( workDir ))

wd = Directory.craatenirecta:y{ workDir )
else wd = new DirectoryInfo| warkDir );

// creata a file and a subdirectary
FileStream I = wd.CreateFile| workDir + "test.txt" );
Directoryinfo d = wd.Createsubdirectory( "subdir" };

// delete directory and its contents
d.Delete(};

/f delete directory and all subdirectories
f.Clasel);
wd.Delete| true |;

bl b o AT L0 208 A

testDirCreatebDelete | Path.GetTempPath() + "foobar" +

HH DirectorySeparatarChar £ Path class [ Hi# (read only) property, ¥
Windows Z FREMLZR (\) . & Unix ZTREHE (1) . TE Macintosh $#E £45

Path.DirectorySeparatarcChar };

TEES ().

DirectoryInfo class M T —F properties, MLIEERREMH 4454, #Win
HoR R EFESFS. RN, M#E CD-ROM FahB REER, W s s
WHR, <R false. LITFAMGIEHTHA4 pirectoryInfo properties (fRE) |

AR AR R b mT L 4

Fublic statie void testDirProperties{ string workDir )

[

DirectoryInfo dir = new DirectaryInfo({ workDir );
if { dir.Exista )
l

Console.WriteLine ("Directory full name {0}", dir.FullName);
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54.3

// refreshes cbject --
dir.Refrashi);

DartaTime createTime = dir.CreationTime;
DateTime lastAccess = dir,LastBRocessTime;}
DateTime lastWrite = dir.LastWriteTime;
i ... display thass ...

DiractoryInfo parent = dir.Parent:
DirectoryInfo root = dir.Root;

FileInfo [] has files = dir.GetFiles(};
DirectoryInfo [] has_dirs = dir.GetDirectories();

O (Files) d

HHFEEL, MR, Zil. o8, WEE. #Ed. o (e &4
e, S AT classes. File class {8t 8 static KA &, NEFRTFED
Bt thol RLIEAENT. Filetnfoclass I DAL S G R T HH.

FileInfoclass R T —3F properties (JtE) , ENMRER birectoryInto
Frigfts. Wikl .

Creatiaon Time y 11/29/2000 7:02 PM
Last Access Time : B/7/2001 12:00 AaM
Last Write Time : 3F13/2001 1:59 PM
File Size in Bytes L

i E A 1 AR 60 Ak AR

DateTime nreateTime = fd.CreationTime;
DateTime lastAccess = fd,LasthocessTime;
CateTimea lastWrite = fd,LastWriteTime;

lang

fileLength = fd,Length;

HHH) £d FR—4 FileInfa ohject.
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AT UEA atcributes property & HH L IEMMEE (atributes) | Xk

S BRI Archive (FF44) . compressed (B ) . Enceypted (M#) | Hidden

(EEE} . tormal (IEH) . meadonly (i) H%. E{1#R rileactributes

enum 8 5 #8270 (enumerators) . #RATLME actributes property A7 I [2 87 object

RE A — bit vector, HPENLEREMYE (atributes) FRITEH 1 AT N 0. M
ANBAT AT LI R A e T W R T Filelnfo object:

public atatic wold displayFileRttributes{ FileInfa fd )
{

f/ Attributes returns a FileAttributas abject
Fileapattributes fa = fd.Attributes:

// use bitwise operators to ses if attribute is set
Bif (( fs & FileAttributes.Archive | != 0 )
F/ OK: file is archived ...

if {( f= e FileAttributes.ReadOnly | != § }
[d.Attributes -= FilefAttribotes.Readinly;

/i ... and =20 on .

IREBEES AN T B (atnbutes) , FTLRHE M 288 0 E AR H enum
H OFE: @-MEEDeE RS, EmESEPEm LS eoum &, SBEWE iy
fEREL) . [RTATBMAE SEMIE (permissions) #47.

544 1ZEE X (Files)

FRRETCHFEMITETY (text file) HiES>, HibRE. THRTENLE
EFEFTHH streanfeader class fl streamiricer class SEA%, 10.

public static wvoid StreamReaderWriter()
{
StreamBReader ifile =

new SireamBeader| 0"z:Z\fictions\word.t=t" };

StreamWriter ofile =
new StreamWriter( B"c:Z\fietions\word out.txt" ).

string strc:
ArrayList textLines = new ArrayList();
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while (| str = ifile.Readline(}) != null }

[
Conscle.Writeline( str }; l/oecha to Consale

textLines . Add{ str ) £ add to back ...
}

textLines.3art{];

foreach ( string 5 in textLines j
ofile.WritelLine{ = });

ifile.Clage(};
ofile.Cloae(}:

MEZHEETRE, LiERTAEE, #eTHEENHRL . Bk, Fraf
PRl , BIIEIFESR LY E streanfeader fll Streamriter Z 0T, okl
BESETEICH. LFRE—#ENE, EH 7 FileInfo class B openTaxr () #l
CreateText () M1~ M A & 4

public static void FileOpen| string inFile, string ocutFile )

{
FileInfo ifd = pnew Filelnfol| inFile ):
FileInfa ofd = new FileInfol! outFile )

1f [ ifd.Exists &5 oFfd.Exists &k
{{ofd.Attributes & FileAttributes.HEeadOnly)==0) ]

StreamReader ifile = ifd.OpanText (] ;
StreamWriter ofile = ofd.CraataTaxt()
// rest is the same as above

SR AR L B AT M R R M (append) —SeoraA, TR iR
MEAXF, MARKFE#ERLERY createrext (), MMMEM Filelnte B

AppendTert {):

StreamWritar ofile = ofd.RppendText ()
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IR stream MRER, AT LI LU 5FP) (sequence of bytes) T
FExFLHREE, Hiin.

FileInfo ifd = new FileInfo{ inFile ):
FileInfo ofd = new FileInfo( autFile );

Btream ilile = ifd.OpeanRead|();
Stream ofile = ofd.OpenWritel]:

Filelnfo B OpenRead () fl opendizite () MEIEE —# stream WAL,
seream B Read ) BANER=T820 . B - S8 21 array , FI LU RO RE SR Y bytes,
B _SWIET I LE bytes array BB B E A NS, BSSNE0H BTN
RN bytes . JE[E 098 CHR R bytes 8. EE 0 NI ERC B PFRNE.
HALEE, FAa/ M veire (VKB E strean. Write (1S AW, & 2%
2T array , N RS H 89 bytes, 3 S 8380 X1 array 0B B RS
B=BURRHEEEHA bytes 1§

const int max bytes = 124;
byta []) buffer = new byte| max bytes ];
int bytesRead;

while [[ bBytesRead =
ifile.Read| buffer, 0, max bytes )} =0 )
{
Consecle.Writeline( "Bytes read: {0}", bytesRead };
afile . Writa| buffer, 0, bytesRead };

System. TO 67 B LM RE LKL 1 enum (F25) B, 7T A LRI AEHE
M /ST (read/write/sharing) & B ¥ (attributes) , ilD.

Stream ifile = ifd.Cpen( FileMode.Open, FileRccess.Raad,
FilaShare.Read );

// default FileShare of Hone
Stream ofile = ofd.Open(FileMade, Truncate, FileAccess.ReadWrite);

FileMode 39 6 P HAHETT (enumerators)
(i File.Cyen:]?FﬂFileI'r:Fn.-:':penHH"TIE%UE?H E%Eﬁfﬁfﬁi#’éﬁ]
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append, TNEITHES, BFRZ, kSRR, o008 —46 8.
creata, WIE—&HFCH. MBECHCTFENMEEZ (overwritten) .
CreateNew, I —{r#r k. WRLHECEENMERH.

open, 8- A L.

OpenOrCreate, WIER STHTERE, BHEZ . & 0 — .
Truncate, fB—{rlLAE L, FHEMET (truncate) 2 O bytes.

AT o St R i

Filebccass BT (enumeration) FXTHETFE L= HihmB (R
EEHET LR E “rReacwrite” HFX#EHEB)

1. Read, i, of LB EAR . TSI MM R . & File.openReadt)
Py 5 FH &9 B 25, .

2, ReadWrite, WEAS. WM CEEEE SR, BT A RS, THY
M.

3 weite, TEAMILEASE, T e L HE . 1A File.Opaniirite)
FF 7 PR

FileShare H{ %70 (enumeration) EXFEHTEH, THERAFEH "KM strean
objects W] LA 7 Fp 7 U4 Al 2 4 0T . MR B A oI R T
Fileshare.read, HIAXMAF Gl LIH BRI LE, EEEBETES, LR
Fileshare MY L5 (o] #6 =,.

® one, A fIFILA (share) MATICEF. FE SN0 AR T E iR (G
& #A16) process INELA[E processes ) B diEaE, FBl M oM, o
HE FEIF H A iR
Read. FLUFFESEFIOTT RZ{r 0¥, (HHBEER.
Readwrite, SUITHEEEFRFEEGTE, LIRAE.

® urire, RIREEZWHBRH LM, BHERS.

strean BT BEZELITENIE seak () B (stream) M40 E. FRIAITE
— W — 4~ byte B — 40 bytes (FERHTE array ) , BEEIE A 4 byvte 8 —H
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bytes. TN EHI ST L strean ohject EEHFIEM., EA. F{ (seek)
RALRR . o) LLEH T il & soclean properties:

publie wvoid StreamSeek( Stream file, int affset |

i
Congole.WriteLine( "CanRead: [0}", fila.CanRead );
Coensole.Writeline| “CanWrite: {0)", file.CanWrite ):
Console.WriteLine({ "CanSeek: {0}", fila.CanSeak };

if {1 file.CanWrite || | file.CansSeek )
return;

/Y

B F, FRAIATLRABER File class BY open () FF 51 streams, B A&
"mode”. "access". "share" =M AT (enum) LOEATIE .

Public wvoid BytesReadWrite( string inFile, string outFile )
i

FileInfo ifd = new FileInfo( inFile )

FileInfo ofd = naw FileInfol outFile )

1f { ifd.Exists && ofd.Exists &&
{[ ofd.Attributes & FileAttributes.ReadOnly |==0})

{
ctream ifile = ifd.0Open{ FileMode.Open,
FileRccazs.Read,

Fileshare.Read ):

Stream ofile = ofd.Open( FileMode.Truncate,
FileAccess.ReadWrite );

/4 ... we read the same as before

LU F BRI "6 b di 7. SE8E" M h REFE0 (reposition) .
HP Length Al position #E stream properties. Length fE|IrfEd s (14 bytes
i) . Position T stream B 5B B .
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// it'as just been written to by ifile;
// let's flush it, just to ba on the safe side
cfile.Flushi};

long offset = ofile._Length/4 - 1.
position = OLj

for { : position < ofile.lLength; position += affset |
i
ofile.Seeak( peositien, SeekOrigin.Begin );
int theByte = ofile.ReadByta():
oEile.WriteBytal (byte) 'R" )}

fonsole.WritelLine( "Position: {0} == byte replaced: {1}"
ofile,Poaition, theByte.ToChar{) }:

}
ifile.Closa(); ofile.Closel);

seek [ ESWAE|H. Bl8NER—TEHOE (BES) B30T
At T A B bytes (A2 M. seekorigin -1 enum B, EE=THET
(enumerators) : (1) Begin, M3 “SHR" BN stream £ H14: (2) current,
Fokdy “SrE” 2N "YWEE" : 3end, AR BYHMEE" EH stream
FEI .

5.5 System A28

A2 AT R T8 1 Y classes, B T2 "I, ML HEMELE classes
HFE -#%. wBEE#mFEEERmERNTS, REANRETATREMWG -
M. B RS TRITEEE, iR H1AY classes AR A BN T svaten M BAE(EA .

55,1 System.Collections.Stack ¥ o

System.Collections 7 5 %5 B 4 & £ M a3 % (container classes) , {8
arrayList (1.13 4f) . Hashtable (1.16 ¥} . BitArray (49 W) HH, —#
e, HEFENTEMLEE DN cbiect A objects. Value BT £ B S RAE
B, &% (boxed) ST (unboxed) . {FE{#HEE— T collections i 45
w @] i) stack class.
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Stack class B interface (3 O) HBiET.

Clear(}, FEEE (remove) stack PHITHTTE.
Containsi{cbject), 7F stack PEIE object.
count, 1B stack A TTE 4L

peek (), &[0 stack TNHITE, HAHKRZ.
Popl), [ stack WINITR, HFEREZ.
Pushi), T stack [MUHEATTE.

Toarray (), ¥ stack 70 2B P array 240,

AT WHIEER stack, ERIAFBEIFRIE. 4 "TextQuery" W FIRFH
it (HE) - IEXERITE.

Alice && ( fiery || untamad )

TSR AT EIRIEA" A o AR | R R
SREEFENR, a0 olE. EiE, ELE0MEEaEz R, ELES
stacks, — TFFH LMTRIETT, @R o B ||, S—THABIRER. Bl

public class QueryManager
{

* & & & & @& »

£/ query operand and operator stacks for
// processing the user guary

private Stack m_query stack;
private Stack m_current_op;
I

SrAME WS, BAVEBD| Alice, HL vamequery £bFRX . g TR0 IR
Ty HameQuery -fﬂ:"::' E"Jm‘fﬁﬁ ﬂfﬂ.ﬂ‘ﬂﬁ Nameagiue ry B A m_ouery stack r*a .
— BB — 8T (HI0 andovery) . WM m_query stack i —4-T#, fE
K Andouery BIZEIRIEH. MR andouery MABRERERTI, FRARNG
AndQuery J:E.-"'.. m_current_op 5{*" #’T"ﬁ?

cage '§*o
{
- e
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if { m_paren < m_current_op.Count )
{
if ( m_query_stack.Count==0 ||
m_current_op.Count==0D )

{

throw new Exception( "Internal Error: " +
"Empty gQuery or operator stack T +
"for closing right parenl® };
I

Query operand = (Query) m_guery stack.Dopll:
Quary op = (Query) m current op.Popi);

op.add epl operand ).
m gquery stack.Push{ op };
}

break:

|
' PR & 1 e c]uagter3‘uﬂuer}rManaqer\Quﬁrymanager‘:..5

collections B4 — T Queue class, B8 MRS (circular array) Z5HR
B, kR iR, object #WIH A queue B — 85, MAE SN — M EE. JLHFER (capacity)
S=HTI . oueue class [ interface (FEL) AT,

clear(). 5 queve AMITELE.
Contains {object), TE queus P HTE object.
count , 1EE queue PIFICFE-T-¥.

peekil, iEE queue LTENE, BHFHELZ.
Dequeue (], A ) queue LETE, HERZ.
Engueue{] . TE queue FEHHHA I .
Tohrray(l, ¥ queve FFILEEHB array 4.

® & & & & » ¥

5.5.2 System.Diagnostics.TracelListener Class

System.Diagnostics Mr&FEMHET - BEM Tracelistanear classes. F| 7
B, APaflFEHEd (517) 2 ENMSE. #InE JE0 WordCount
#BEG, APo et R "BEtwmd" . T RIS E Ak AL SO -
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if | m trace != traceFlags.tuenQff )
switch ( m trace |
!
caze traceflags.tofanscle:
cout = new TextWriterTracelistener! Console.Cut )
Traca.listaners. Add| cout |;
brealk;

case traceflags.toFila:;
m_tracer =
File.CreateText (startupPath + @"\tLrace.LtxL"};

cout = new TextWriterTracelistener( m tracer );
Trace.Listeners Add( cout );

brealk;
}

EP MW TextWriterTracelistener class A LLHESY stream 51(. TextWriter
object FAMMIL. FHZFRAEEIEAS console (A 84K
trace.txt B0 . FEFW TextWriterTracelistener i3] 1isteners B,
H RS D) AR R R IERE S (trace output) , FEMBIIEES. Hin.

private void writeWords/)
1
Traca.Writeline( "!!! WordCount.writeWards: " +
m file eutput }:
timar £t = nall;

i 'm_apy ¥
tt = new timeri():
tt.context = "Time to write file “:
tt.starc();

ArrayList aKeys = new ArrayList({ m_words.Keys |;
akeva.Sort{]:
Ioreach [ string key 1n aKeys )

{
m writer .WeiteLine{"{D} : {1)"., key, m words[ key ]);
Tracea.Writalina({ "!!! " + key + " : " +
m _words[ kay ].TeString() ):
t
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1€ { m spy |
[

EE.ateplla

m_times.hdd( tt.ToStringll )¢
)

b f] Trace.WriteLine ) B EERMNRE (BT Listeners) Hith
WE. MERAFPEBE Trace ¥ Listeners BEFENTETBEEE OFE: A
Wi N0 T TextWriterTracelistener) , W WriteLine() RIS AL

LR, 7 Visual Studio P EIERIAIL (Debug) HEH (Release) L,
o AR, AEHAOE AR RTETE. SRl AT Ab L A o A B A]
L gt ERARMASERRFEEEN. S8, AR TR, XEREF
LY AT E!

T AE 7 B ( Release) BI29 A B e B e AE IR IFICES, BATATH A
Debug class FHAT Trace class. #70 (Release) oM WEGE, FLE nebug
class W9 FE o] oL 0 of AR A & 7™ 2 48 a7 3 il AR

553 System.Math

system MrE2S[EF M math class BT ITE static B RAY, FIN=FeB
(Cos(i. 3in{). Tani) ) « MEHEK (Logn . tagiog) ) MIREME A
¥ (abs(). Ceiling(}: Fleozi). Expll. Min(). Max(). Pow(). Round()
sy iRE Y T A EEE (properties) : 5 B pr (A RIIE B 88 T EY I F0E A
#) . PLFR vector class /i (iFi: HALH vector MOR¥E LR R, Mk
— R MPWAFFEEN sqrt 0

public class Vector

public double lengthil
{ return Math.Sqrt{ length_{}) }; }

public double distancei Wector v |

[ return Math.Bgrt( distance { v )1y '}
o L
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Math class FIHEMCR R — BRI — R 008 IF, REEEZ EHib B A, M-
AL LR T ENESEHEME (routine) . 3R E (procedural) & &
M C o, A2 static o G 6 Al R DUHE DR ST 0 2 B EREIHT, HREeT -8
# math B)FEFERY, BE, REEEEFER AT math class B(IF], ~BWHE
EAFHEE R, Wik Bk —R.

554 DateTime Class

DateTime class A TR 0 HAFINI (6], B/ P4 static MAE (properties) : Mew
l Today, WIEFRTSATAI O BN (E, SEFTZMAH B (A e Wi A5 0
) . iin.

DateTime theDate = DateTime. Naw;

MEBLIFAE AR BN EAME R, AI# AT cacerime W I HEZ .

Console.WriteLine{ "The current long date is {0)",
thebDate.ToLongDataString ()} J;

Consgle.Writeline{ "The current short date iz [Q]";
thelate.ToShortDatasSteing () )

Congsle . Writelins | “"The current long time iz {0)";
thelDate.ToLongTimaString () :

Console. Writeline{ "The current short time is [O)".
theDate.ToShortTinaString () ):

thitls, b EoatRE0 T mers (% 7% Windows TLIFRT,
Ed S — el W s R )

The current long date is Tuesday, February 27, 2001
The current short date iz 02/27/2001

The current long time iz " 14:31:20

The current short time is 14:31

HIFE AT BT ET R, pateTine B &AM L LA TH 5.1,
T8, EREIW A (E8) B, BEBERBPLIETH r #rna T

f/ generates this format: Tuesday, May 0, 2001 6:23:51 PFM
ff (FRTE: WX Windows EIHE RIEIZFEE: 2002 %101 17 H 19:03:22)
Console.WriteLine( "({0:F}", theDate ):
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# 51 paterime #5:0F# % (Format Strings)

fir =, i 1t it
"p0:dlt | 5/8/2001 HH M
"10:Dy " | Tuesday, May 08, 2001 1< H 8
"{0:£}" | Tuesday, May D8, W01 623 PM | R (REE « JAffE])
10 E1" | Tuesday, May 08, 2001 6:23:51 PM T (RAH + KBTE)
"{D:gl" | 3/8/2001 6:23 PM —fE (EAM + w0fE)
"{E-E:"y SIR2001 f:u:E.}:Sulml-'-'M —fiE (SHE + &ofHE)
"{o:Mit | May 08 A/H
i 7 8 W&d.EFH"MH};_E.mEH 01:23:51 GMT RFC $RE
"{0:3)" | 2001-05-08T18:23:51 Fi X, TTHERF
"{f]:t,‘-“ 623IPM 7 B ()
“(o:Tit | 6:23:51 PM F= B[]
"iD:u}" | 2001-05-09 01:23:517 [ P £ o A 2
"0} " Wednesday, May 09, 2001 1:23:51 AM | FIFRCEE R
m{o:Yrm | May, 2001 /R

DateTime LIFEFMIE (propertics) , HLUEE LSETM pateTime object M
~&i4t: Date, Day. Hour. DayOfWNesk. DayOfYear. Millisecond. Minute.

Month. Second. Ticks. TimeldfDay. Year.

DateTime class B4 r KB A AW addMinutes (). AddMillisecondsi) .
Parse!] (MTFREPEB—T nateTime object) . IsLeap¥ear (). AddDays().

hddHeurs{) . DaysTInManthi{] %,

DateTime H-C-THEAEMAEE, BITFRILHM 4

DateTime| long Ticks |}
DataTime| int Year, int month, int day )«

DateTime( int year, int month, int day,
int hour, int min, int sec };

DateTime [ int year. int month, int day,
int hour, int min, int sec,
int millisecond );
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5.6 1ML ( Regular Expressions)

(FE B 20009 (Fantasia 2000) BRI KT (Firebird) BHAEZTME.
AN, — ok, — RSN R MR . R LR = AT R E N
AR, AR T 00 T AR AR 32 i B R R R L3 MR B e S B
AT TEGE, 1260 — % M ANET AL S g . BTLEA MBS, ufEr E
032 TR A0 — M SR . AR, AOUEERMREAT OF
it 20000 , WiEWERT AL

A HULE S S Y Chyuan 384 — T F 8, BT R0 BERELITE &35
LRI IATE F ok, P RsE Ry — i, IR ST, R
WFEREAL, HE TR AGENEEEN. L. EAREIRAMNGRE, ™5
B imeEshime, TREITHRREKEST.

Chyuan fil.UHLIIRAEER IO () |, REREERGRE LfF. fSR*%
F C++, oM Perl, X2 — A ET (scripting language) . Perl EFFH C++
B it XHKBELBET Perl MEEBHA—FMRIERL (regular
expression) . .NET R ERERAR, F S}fstem.Te:-:t.Regﬁl&rExpresaiuns
fiv s (AP . IXOF A4 09 .

T TE MR LR — e F AT o AR B (patterns) | FIR{UIR4E
BTN, ST, RATREE R T PR R DR
o, WEHOBRFAL S AREFR, WEER—METS (), MERa. b. ¢
=4y —, ZEERE—METFRRIBTEF, BoXETREEL 2001
SHE. HTiEEEENERL, RIOME—LZE (symbols) FLIZMELFT
1E:

o ISEAHEA CETRGLITER. ROFH ~ FHE—¢EH BE -5
e RITERS "LITEMA S TR M.
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HHAER RS TSR, #OL @ #BrfWILE R8T (single digit, 0
F o), \o BRABELEILEMT (nondigit) H)R—FF, \a BEHILE R
T HFHF (white-space) , \s RAEGHILEIETH (not white-space) B
TFH, wRTHELEA I E L¥F (alphanumeric, a £z, Az, T
RER v 0 F o), \wRRHPLHEMIELIT (not alphanumeric.
I FNiFAAS. TE%%E)

HHHFEEEEEFEE, TR0, pimklEs (L) ERAELn
R 4E4R4T (non-newline) F#F.

fEIAAELE LA (BT HELTMFES. BOUNS (+) HRAHR
B — (F) L ER#FH, Ml o+ EIECE 2. 22, 1217 %%, B5 (+)
W2 ARBATARFLINE (no matches) IR &S, #ILLF EMELS.
~5\d+\D+2001

FESSICAC "L 5 e, GR—THEI T, TERE—T LT EHTF
., WG EFME 001" #hicEdr. P ENREL.

Aahd*sD*2001

MR L 5 T4, LISFEE 2001 £508, ERIFHGETER, REFEH
EFAFITRETWTHL, RERTTEETERFER" MH4 LT,

1 0 A S8 G M 0 o B Y40, ANl R I A £
e (3)=\d{4}

RERSILED " — = — i #, HEAT-MEFE (-) 7 mEFE, 6
fn 3754128,

EHAELE "SFERATARMES" i —1TF8F. SN —HTH
LA IR 4% D05 e, 524 2 [0 L bool ORRFEFT( | )43 . EMFiE a el )0
wRLfEREL-nEFRz—. MENE + 5, Fllajeriiou+, &
FHRLE - T UEF RS EEN MO T, RS R — 4
BE (), Rl "TINK" HREE.

TE WU e ik A & B0 A TR IRGE: . WS RIDHR, XALA ST Sl g R |

AEF. ATREFEMENIGERNER, BRE T -Vl BFE. tEmA
= TFHH. PTEMEER, W ZEHE A, FE PR NS ENSER R
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FERTFAT A B . Plin (IHEE, RNEMERALBERR) .

Would you like to enter a string to match against? (Y/N/7) v
Pleaze enter a string, or 'guit' to exit.
==> Saha2001

Would you like to change regular expressions? (Y/N/7) Y
Flease antar reqular expression:
**% ~5\d* (ald|a)\w+2001

original string: 5abe2001
attempt to match: ~5\d* (a|d|e)\w+2001

The characters Sabc2001 match beginning at position O

Would you like to enter a string to match against? (¥Y/N/?} v
Please enter a atring, or 'guit' to exit.
mm> 52Tar2001

Would you like to change regular expressions? (Y/N/?) n

original string: 5Z7ar2001
attempt to match: ~“5\d*(a|dle) \w+2001
The characters 527ar2001 match beginning art position O

Pk, tArREH B £ AL TR RS, BN,

original string: r24d2

attempt to match: “\d+

The characters 24 match beginning at pesitisn 1
The characters 2 match beginning at position 4

W, RO AFETE NET ZTF M AENRADRREE . §eBAERRHT T
BL" MEFE, MEMRE.

public static void deoMatchi)

i
Canascle.Writeline( "original string: {0}", inputString )}
Conscle.WriteLine ([ "attempt teo mateh: {0}", filter }:

Ragex regex = new Regex| filtar );
Match match = regex.Matech| inputString ):
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1f { ! match.Suaosess )

{
Console.WriteLine{ "Sorry, no- match of {0) 4in {1}",
filter, inputdtring };
return;

}

for ([ ; match.Succass; match = match.MaxtMatoh(] |

i
Cansale . WriteLine|

"The characterz {0} m&tnh beginning at position (11",
match,.ToString (), match. Index
}i

Regex class {4 EBTH ENI k. B4R EMBEEDNFFPHES Regex
e, MER-TTH RN MM ERERER (internal representation)
3R A TR AR — R R E AN (immutable) (38 BT E0FER
2 B A A AT TR IS | Finite-State Machine, FSM) , Uk 2 0 fE W R4 17
Reqex object fIEENMEMEER) . WS ESWT288, S 1765
SIMMAE T FEEAIERS GFEF. HNMESS%aRRY

RegerUptions) .

Mateh{) S H string SIEITENEERERERE. E2EN -1 Match
class object, H ¥ M= (paterns) [CATEEM. match object 8 A< nf BTRCH,

INRMEGE ATRILACAT, BATEIEEWN vatch class B success property.
U ML AR — K "capture” (Hi4E) . Index property 2xi [6] B W4y 8 b Y
—TE, WMk TFFHRNE— T FARATIHE, Lengtn SBEWERKEZ
FEMBRERE. Tostring) SEEHMEL FFHE,

Mateh () IEE A Match object FFEH —MIREE R, N IE M3 ik SRk 68 W3k
ETFFEFH, BOTTHA vextmaven ) MBS % (LEEGEA) ML,
TEHRHE B L (1) Match object Z AT, MALLAENILERSMIh. F—11EH
W5 IR Match object, H success WRME (HE) B false, BRBEULHE
HRT. BIM fec WHINF.
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for { Match match = regex.Match( inputString );
match.Sucoass;
match = match.MextMateh () |

iR |

Hux, FELF=fixE,

3040 baz{ 99, -3.184, 43.8; 85 )
4930.7823 bez({ 10.7, 15.59%, =20, =20.48 )
=5123 bez{ -3.5, 2.46; g4, g.02 )

BERERMERERR TR, B AR R — 6k a8 e LA b SC4 478 F
M FeE 5

BMNEHN, GHTEWLL - HEL. ETBOTET 0, BER LR g a1
RFH. LERE T2H (space) . BEEFHUFNS pez. RFE—IEH
. WIWFRMTLLGES TR, X045l ikal 1, BEr] RUBRE SR R T
M. EMEMWE A, sl FUEEE S T — - E IR S e R (IR
L #—17.

BIE PRo0 AL T AR4F — - IEM F|IAA, WAEE S Rif R EBHE. T— (o M
(LR TP ey - Blalar . MR, FRELEETE MRS, MAATRE
MR S 8B (numeric fields) .

IEM R AE R R — MM, oD — LR R E T B (subfield) 1Rt
T TEAWH, BT RIS E i B, @R R R B
M e<1>iBik, B—1 “TE" mifbh 1.
i | s

FREEMEE? aRr—H "TH-" HEN#REL. L—BiEf,

="\t \d+

A —TE A (LTRSS GFHE: mHfE AR EEnR " " =
RRE A, (EHEH R AT AR SR FRETNE - TSR AT
b Z AT 09 TF W ik 2l i R % R SEREMINEE, HBFRBER) . BT iER

=%

[PL> | S
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BEFLEC— B (RigEM) . BPENRESX, PHETLEFRNSFNTFER, #
ERQETHR-MHF. HTHEEL, REGTFEANT -47. AT RIEALE,
B T REARN—TTHRTEHME, HERLBENWEHE () BLFEH
(escape) (#FiL: LITSRBMALR. [R5 EER (8 ER NG E N5
BTSN -

£V EUAEUT TSR ANY TN

string filter =
!/ the digit before the bez litaral
oot 5B B AN T AR TR L R B O RT- R R

// arbitrary white space, bez literal, and open parsn
TyhsrthEazri ) (" o+

/f the four internal numeric values and literal comma
kg Fe e o e R R R L B T B N L

TP IE (=00 AN NN =T\ ), 4

TP {=*NNd+ N\ ) | (=mh\Nd+ Y )

i L4 > FELARY- FAR SRR, RN EEANY. LA AN

LB A2 o, L I R i o e I 3 o o 4

Regex regex = new Regex| [ilter ):
Matoh match = regex.Matoh( line |;

MRLACE T, FRATEBAAE L LTI HER, HHEITRRSY f1oar |

float loc = Convert.ToSingle (match.Groups[l)] .ToSteingl)):
float m _xoffset]l = Convert.ToSingle(match.Groupe[2].Toldtring());

float m_yoffsetl = Convert.TofSingle (match.Groups([3].TeStringl(}};
float m_xoffset? = Convert.ToSingle(match.Groups([4].TosString(}):
[loat m_yolfsetl = Convert.ToSingle (match.Greups([5].Ta3tring()};

A croup elass %7 Match object A — IR (capturing group) .,
Tl TR (R3] WRHPETE. Tostring) SEEMMTENFTHE. £
FPRESDTFHEEA convert . Tozs ingle(}, ﬁlﬂizﬁ'?ﬁ *'}‘;’Tﬁﬂ i) {H ¥ 4
float BH1.

Regex ¢IH5W%~+3EHﬁEHﬂ Eﬁﬁﬁ spliti) -E’T‘ Eﬂlff% String class
M splic o) A A EECAEN AL, WTE EPIE o] — - string amay. SRS string class
B split () REIETR, Regex class BY splic () fERHE-EMFES (HIE =
) o ¥ AR TFHS, A
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string textline =

"Danny¥LippmaniiPoint Guard¥Shooting Guardiiflaarer";
atring splitMe = "%+";
Regex regex = new Ragex| splitMe |:

foreach [ string capture in regex.Split( textLine })
Conscle . WriteLine{ "capture: {0]", capture ):

PRI contiine HITHH, Ll—F S 25 o FEME N B85, R,
T BT, ML THLY:

caplbure: Danny

capture: Lippman
capture: Point Guard
capture: Bhooting Guard
capture: floatar

Regex class i & —~TR97 A8 A 0 AR 8 Repace iy, T 348 W WA B F 2
EMEANfrsE. UFREMERMA.

public static veid testReplacei()
[

gtring re = "XP.\\d+";
Regex regex = new Regex({ re )
string textLine =
"HP.109 is currantly in alpha, " +
"KP.109 represents a staggering leap forward";

etring replaceWith = "TaonPal"™;

Console . Writeline | "eriginal text: {O}", textline );
Console . WriteLine [ "regular eXpresion - {0}™, e }:

string replacedText = regex.Replace| textLine, replacalWith )
Conscle.WritelLine ( "replacement text: {0}", replacedText ):

WIRFNITZEMNT, SEMLTHRE 8T 20, BREME#HT - Fid) .

original text: XP.109 is currently in alpha. XP.109 represants a
staggering leap forwarcd

regular expresgion : XP.\d+

replacement text: ToonPal is currently in alpha. ToonFal
represents a staggering leap forward
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5.7 System.Threading

£k (Multithreading) B[4 — 12 (process) HE#F3F{T (parallel) Ab 1 A
AAL% (tasks) . S LEMAHOE “HRTHRE" . FOELNHFEW 4
b Fefi thiTHEERMET &M TER (subquerys) | AL AT
15 i 01 {5 S (evaluation) AMHL— - ERTE " AT FF R R (B A
BT L i B TR R B AT 4 PG AR S AR 5 Wl it EERLSEE
fEiEE, - LR BN Y TAF-

SHBMIFIEE — B, SATERAEE. £ T REERFT. AR
f4- 7 EWNETAE RS, TETFERRE—1E— MMKIET. EF5REE
prch B AR FEET B RS R T A BT AR R b TR SR
TR M GE" . BAFTFENRRIT (parallel) BT, (FE: 4
Btk HfE 4 CPU M EA M. &8 cru i, BASSRNERKIEN
AR, ORGSR, E—EE. 5 MEFREHTEEIME I CPU
G E, HBA T Bk, SN CPU ML L H R LRR R E S,
AHEERE— ST, SEMAER CPU LS EARKFLETHH UL W
F AR )

%= AFAE R, T8 (main thread) TILH FHE 5 T IRA 1T LM L T
FenEEME M F R, WEESS M REN (RARSFRE) ZILTh.

Z R0 S SR, DR BB TR (B (forms)
ff, EEPEL (console) WIFMEE Cintegrity) . TERRIBIHFER], FTiFH
“monitors” REME{E £ BB EMGREE (critical section) B, 15X 4R 01
# (synchronization) .

System. Threading M BEFER G T MERA LR, Hop g &0 Thread.
Mutex. Monitor. Timer. ThreadPFocl 2R classes. ‘Ei‘ﬁitﬁﬁ]#--"i"ﬂﬁlﬁ
B, Mo SN A Thread N (interface) . AT MR,
— 4B E E ping, B—ARRAE R PONGIS:

14 B R R R, R R B The Java Programming Language, by
Ken Arnold and James Gosling, Addison-Wesley, 1996.

C# Primer - A Practical Approach



236 § 05 & B System iy 5 25(R]

fising System.Threading;

public static woid Main()

{
PingPong pl = new PingPeng( “"ping™, 33 );
Thread ping = new Thread! new ThreadStart| pl.play )
ping.8tark():

while [ | ping.Iszalive )
Console:Weite | ., "F;

// DKE: now Main{) and ping are executing in, parallel
FingPong p2 = new PingPang({ "PONG™, 100 };

Thraad FONG = new Thread! new ThreadStart( p2.play });
EONG.StmEE () ;

7 OK: now Main(l: ping, and POMG are axecuting

/i OK: let's rest this puppy for 100 millisesconds;

¥ bath ping and PONG continue to run in parallel

Thread.Sleep| 100 ):

."I &
QK: another way of resting this puppy

&

this main thread wailtz until either
ping completes or 100 milliseconds pass

= %

* the PONG thread i3 unaffected;

* bath threads continue to run in parallel
*y

ping.Join(100) ;

/f let's suspend PONG for a moment while we determine
/f if ping completed or Join() timed out
PONG . Suspand () ;

1f [ pl.Count != PingFong.Max )
ff Jain() timed put
/7 ping must still be executing

ff OE: let's resume PONG
FONG . Rasuma i) ; 7
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/f let's absalutely wait Lor PONG to complete
FONG.Jadn (] :

Console.WriteLine{ "OK: ping count: 101", pl.Count };
conscle.Writeline( "OK: PONG count: {0}", pZ.Count:):

74 pingrong class object #ELL “HEREZTAE" T R 2 H R EEAR
pffE) (AERR) T AT G

PingPong pl = new BingFongl Poling®? i3
PingPong p2 = new PingFongl "POMG", 100 );

playi} ;o Pinglong ¢lass H{Iﬂkﬂ Elfﬁa Hﬁ‘i’]l’ﬂ#ﬁﬁﬁ’ﬁﬂi i EEE‘H:—?K&'—P ;
£ R, FIF] thread class BT static s1eep () FIRELRE AT HYILAE

public wvoid playl)
[
L of - i R S
i
Console . Write{ theWord+ " " )7

Thread.Sleep( theDelay )i
if { ++theCount == theMax |
return;
i

!

tmmwﬁEiT$ﬁ$ﬁEﬁmﬁ.mmuﬁﬁwmmmﬁ.mﬁ$ﬂ$mﬂﬁ
TmE-

sleep () H MM AL (current thread) f£iE (suspend) — By N E (IR
) . FRENE R — Ry BRI ST eE—1. 88, 2 oing ERFL A
play (10T, ping BEE YR, thenelay #1133, FT ping HHRIR 33 HE.

“ s el KRR 4~ [L 48 Y thread object (RENTIX BLEFIHERIRT) -
IR R ER A LR, RIFERERTARER, RIMFKILLR
Hf (single-threaded ) 77 . FETEAGE AR wain ) fT7E . WATHIFE Main 0
R s1een (), ¥ 1 (WIEping &) HIK 100 P, TR
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public static wvoid Mainl)

{
PingPong pl = naw PingPeong! "ping®, 33 )3
Thread ping = new Thread{ new ThreadStart({ pl.play ]|
ping.8tacti);

Thread.Sleep! 100 );

Thread MHERBERZE TSI — 1T &0 Threadstart #9 delegate 5.
LRfE R Es— 582, 28 H Threadscart FFIRMOI-TEE. BATHF
thread objects LML "BA plav” | M HBREMLFWE pingPong class
object F WA play ().

Thread ping new Thread({ new ThreadBtart( pl.play |
Thread PCHE = new Thraad| new ThreadStart! p2.play )}

FEAETRATOA® (BR) @A starc (), FREETEFRS&FHIETT:
ping.5tart():
) - | ping i D | O P o A - 3 O pl 1 playl) . —HB pla}'[}ﬁﬁ‘ﬁﬁi ping
HESAEFE, BIFRETEERT (dead) .

Eah— kB2 G, BIIEMETAR? DT RETEE:

o F2THER, WRAMKER. —-BFHE (A stare ) , BINETE
T s

& FM susperndii ML (HEF, HE) &8, HTENEREEEREP TED
M, Bl A '

e INPRILTMIER (suspend) . WAITLIEA resume ) IR EEITE. INRERE
FiWER, HEREA resuwme ) HAoHEIRE, BRI HEERSRRE
i Suapend!)., EFEREFASER. AEEE, 44 —-1Tx@TE
BRI B pesume (), ARG FHFRE R,

e NP "HE" (suspend) HTFM™E, MATTLIEA s1eep () HRAH A KR,
B A LAk R, W0 sieep) ¥R HTT TITATIE EAERE T
£, ERERT "HMmiE" . :

o EAITLIE 1snlive property B — MMERETL T sME. 1ealive
HiE "tiEsEsh R REL" pXBEMEAER trve. — B Threadstart
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===

object TR, HFARMBERTT. BITETLIEM nbory () FTHAE

2. ;
Wil godn() WLIRRYL, WITETRS LYMAREAAFTRS, RIS
ERMIEITREIE L (FE: 2T ENETRMNER, B FE 87 LRMEE) .

public static void Main|()
{
// OK: we resume PONG
FONG. Resume | ;

f/ OE: we sit here untill PONG campletes
PONG. Jodn (! ;

EFP, Mainn RS, BHE eove BT, A (B HiEi
MRMEER. 48, R rovc BALRER, vainnHAETSETE, BE
EHERTIR AT S — & F%, RS goin o S0 — S ind g

/f OK: let's rest this puppy for 100 millisecands:
i both ping and PONG continue to run in parallel
Thread.Sleep( 100 };

lln'-l

* OK: another way of resting this puppy

t

* this main thread waits until either

* ping completes or 100 milliseconds pass ...
+

* the PONG thread is unaffected;
both [hreads continue to run in parallel

E 3

i

ping.Jain {100 ;

ERGEMMSET, S HFRL RIS (shared resources) (152
Wi (et integrity) . FiMN, HWTFREARERE (B, #UEHREFRD)
Wi M —aar, Ll OK BERAVAERELER main ) AT, LM EHSEN B R
FEH ping. pouc FRB# (asynchronous) &4 M.
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OE: about to start ping thread

OF: ping thread is now alival

OF: ping i= now running in parallel

Ck: O Within PingPeong.pley() for pingl!!

- - Gl R el el R R il S G e e o ke e R G 0 o L TR N T AR L

OF: creating PONG object

OK: creating PONG thread object

oK about to atart PONG thread

OE: ping and PONG are now running in parallel

OK: 012 3 45 6 Within PingPong.plav() for PONG!!!
PONG. T 8 210713 ‘38 1314 15 1627 1819

OK: about to put main thread to sleep for 600 milliseconds
ping ping PONG ping ping ping PONG ping ping PONHNG

Ping ping ping FONG ping ping PONG ping ping ping

PONG OF: hera after sleep

OK: about to walt to Joindd0d) ping
ping ping FONG ping ping ping PONG ping ping POHG
ping ping ping OFK: back 'now -- hi.

EATRFER, 4T (parallel threads) [ fEHENHEB—ITIE,
fR=r ik BANCEEE. EEN AP, WICAE "FTHRIERE" il
RIS TR (competing demands) TREF B v @4E (5, integrity) . dhik
= — RPN RFEN monitors (EFE. AR .

Monitar class B LU enter (0l Bxit ) X — T 1 (lock ) S ( unlock)
i, R ERFT A AU (critical code blocks) HiAMAEIR 4 (synchronize) .
N,

Monitor.Enter( this };
try
{
Al opritical text goas heare ...

|
finallyd
Monitor.Exit( this §;

}

Enter ()& static Ed¥. —B#EMA, WHEREHE object 28 (lock) .
INE ST object BRI ERHE ( BI8Y monitor) b T8, B BTSS0S 8 5 BE gk
B TE, ZEHERNEILERES THE (blocks) . IR object HWRF L,
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T LT encar () TS MR, ARE object B F#HEZ AT, i
HIERIEM T Enter () 2 FMBFAIEEE M 5 (exclusive access) .

Bt () WA static HE#l, BEHEHTNEIG object & 1 UMM . S
I — T B TR TR IE S8 X R ATIR . T4k BELRTR > 452 b it “WERRAE
%" (unblocked) MHMEIEFHTFH. P& HEA ohject B HE it & ¥ 1
Enter () /Exit (), {UADER AT HE J R I M ok o o bk s

TryEnter ()IFRSRMEE (block) ; HEE R ER I (LUFEF)
Mo B 2 AIER ralse. AN,

if { | Monitor.TryEnter| fout, maxWait ))
[ logFailure( file name }; return; }

Monitor i@id "% object L i#” AR RS i A (SR ik G thfe). T e
A " X Hl iR R Moniter.Enter () /Monitor.Bxit ()" , C#¥ B#T 5 - Bl
B RME lock. WINLITF LD,

/{ egquivalent to the earlier
// Monitor.Enter({) /Monitor.Exit{) code Block
lock( this )

{
// eritical text goes here ...
1

2 — BN F AT ( =y 4 Monitor.Enter () FF3L 89 HE — BB 4045,

8BS, IERMER— F Threadpool class, - class FH—MF (pool) Witk
LT (preallocated threads) . ThreadPool T8 1 callback ([ E) ¥ L
BEFIRA object MHFMHIRE. — DFHEE (FHRERAEE) il AR 3 ) A
SR & T FAHRERY callback &L, 07t AT 4 a5 B 1L B 51 (queue) J73% 1A &4
i, FURARR AT R, EE R

5.8 Web mﬁﬁ/“ﬁﬁ*ﬁﬂ ( Request/Response Maodel )

TR — T INE Internct RO T (Tl ) TR A ]
¥ webRequest class. WebResponse class, Uri class. X8 classes # ¥ F
System.Net MYEEAM (FHE: vri WERE LT systen WA o kR
RCIE 1 EN Pagereader B class. HEBE—4 URL (Uniform Resource
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Locatar, 4 BB FF) bk, B Aol LIS pagercader ¥GERE T "FR
B4 URL MuUE” MOSERFRR, ERYVIRS FRBEEE ML T ETMHAE.

public class PageReader
[

private Uri urij
private bool validateUrl{ string url ) { ... |

public PageReader [ string url )
{
if ( url !'= pull & url !'= 3tring.Empty &&
validateUrl( url }}
uri = pew Uri{ url };
I

public PageBeader (]
+ this( "http: //www.objectwrite.com™ ) (]}

S .

vri WieER ST Y, MR NERMIEL GFRE. g EiE
Vikt B, Ik cp FEh cezz. IREA - HEETRSE, SRHMLEY
UeiFarmatCxnception. T 8 08 & am f T B 12, MIINE 72 www.amazon.com
AHEENFERFR. THBEZPUME nttp: s/ (B file: /) AFMATE.

Drd class 32 “WIE" (FF. URIMAFEERLEE - "WE" HiNA B8
Nt e g4t i), I dost. HostWameType. Port. Query 8. @IOLTF
(1~ url FFFE (HpEA i) .

string url = @"http://wwe,amazon.com/exec/obidos/search-handle-form/
O02-a28T402-058112%32 % index~honkifiald-kaywords=CH" ;

FEATT L ved U “HIE" METREE, SR

Uri uri = new Wreil uarl );
Consola . WriteLine{ "Uri: " + uri.Absolutelri ):
Console . WriteLine{ "Uri host:; " + uri.Host ):

Cconsaole.Writelina( "Uri host type: " + uri.HostHamaTypa )
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Conscle WriteLine{ “Uri -port:.r + uri.Part );
Conacla.WritelLine{ "Uri path: "  uri.AbsclutePath |;
Console WriteLine| "Url guery: " + uri,.guary };
Console.WriteLina{ "Url toString: "+ uri.Todtringi) )i

iFHEiriEERERE, ML

Uri: htep://www.amazon.com/exec/obldoa/search-handle-Lform/002=925
7402-05112327inder=bookifield=-keyworda=C%23

Uri hast: WWwW.amazson.oom

Uri. host type: Dns

Uri port: 80

Uri path: /exec/obidos/zearch-handle-form/002-9257402-0511232
Uri query: Findex-hookifield=keyworda=CR23

ri toString: htop://wwW.amazon.com/exec/obidos/search-handleform/

002-9257402-05112327andex=pookifield=-keywords=CH

Uri object TAIBEE L. I04LEHE R H)EY (properties) . FF{® A vribuilder
class. TE{H FIWEEE L, uri Ml urimuitder X R T sering #l scringbuilder.

— BH T vrt object, =54 vebrequest object. IR — - uri
ohject {585 nebRequast B static B A A create ), MIN:
WebRequest wreg = WebRequest.Create( uri )i
Create ()i B ) WebRequest object, & —- T FREEE PR BHL (90 HTTP B FTP)
i derived class SC{f . 288 T, WM AT 3 595 T webRequest AT ERBYHE T~ class &
FRFED.

BIMEA-ENRRERGEREF, ZESHNERMRERTIEa, MAF
B AEEREERITA "HEERNER Internet FERITA" FHRELFE. M
BEIHAWEHET derived classes P, BEHN TRITFHEEHEERZL

classes.

TR L Cinterface) B R FETE LB ERIIETHR (request) , K]
AT L34 webRequest object B2 B T HE (downeast) FE-T derived class. 455
F, HttpWebRequest class (B8 B HTTP Internet I 2097
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WebRequest wreg = WebReguest Create({ uri )i

// the downcast to the specific derived instance
HttpWehkequest hwreq = ( HttpWebReguest jwreg;

T IHif) GetReaponse () H client MIFIRATE R {EEMHFE (uri object {CFMHL
4~ server, IEE — WebResponse object, FLLUHIN) server B B (M E0IB. S5

WehRespanse wWresp = wred.osetResponse():

HERMITERTFEAEAE, Ml °cetresponsestream() 18 [ #)
System.I0.Strean class object” Heilin] server iZ B M¥HE. T HRFBNHH L ED
T "M stream (BH) AT MALEEE. DTFANHETIFEFA T AcrayList
object

Stream wraspitream = wresp.GetResponseStreami):
streamReader wardr = new StreamBeader (wrespStream) ;
ArraylList webhlata = new ArrayListi);

string data = mll;

while {{ data = wsardr.ReadLine(}) != null }

weblData.hdd( data }:

T ik B AR RL A A array BB, B L http: s BRUET & URL HuE.

Console.WritelLine{ "read (0} lines'of text from (11",
wehlData.Count, uri.fbsaluteliri };

ArrayList weblrls = new ArrayListi();:
foreach [ string 3 in webData )
I

int pos, nextPas;

int  spacePos, quoctePos;

char space = ' ', guote = '"\"!;

if (( pos = 5.IndexDL{ “"http:/ /" 1) = =1 ]
{
spaceFos = 3,Index0f [ space, po3a ;i
guotePos = &, IndexDf( gquote, poa )i
nextFos spacafos < quotePos
T spacePos 1 guotelPos;
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if |{ naxtPos > pos |}

[
Etring surl = s.5ubstring( pos, nextPos = pos Iy

if [ Vv webUrls . Contalnsl surl J]
webhilrls . Bdd( suxrl };

I

Consala . WriteLina ("Thare are {0} url references”,weblrla.Count);
weblUrls.Sext ()

foraach | string 3 in weblUrls )
Console . WriteLine{ "\t{0}": & ):

R R A E e B AR, ERATE TS MR F L

read 117 lines of text Ifrom http://www.objectwrite.com

There are 5 url refereances

http://cseng.awl.com/bookdetail .qry?ISEN=0-201-30993-95sptype=0
http: //www. amazon. com/exec/obidos /A3TN/D135T705819/7
gid%30902875557/8rk3D1-6/002-52525B4-4839230

http://www. awl.com/caeng/titles/0-201-82470-1/

http: //fwww.awl .com/ceeng/titles/0-201-B3454-5/

http: //www.objectwrite. com/

59 System.Net.Sockets

System.lNet.Scckets i 2T B4R = socket class, HHHE Windows
Sockels 8 & PP EE (1§ : Network Programming for Microsaft Windows, Second Edition
by Antheny Jones and Jim Ohlund & Windows WE8E I L E B2 —F %
#) . Teplistener class 5 Tepclient class 824 73 TCP ( Transmission Control
Protocol, {58 ¥ 0IEMY ) B, B TR classes B A TE. &L
Northwind SOQL #7878, S8 — clienvserver 1, 8 LIS B F#L . Server
{8 AT -4 T 4 DISCE I E SpERE(F A" A "5 replistener object RliEARE
HEF AR (incoming requests) " . Client i 7 Tepclient object, LIUHETETR
— 4 NetworkStream object, $%/0 818 — TR (request) IFil it &% & 21X -8
. B 50 TR SR AT client session I, WA ERMNL client request (195
05 (port number) . 33 "Server"FIRTE TR A — TR W server HL[E (1 $148
e Bl i) "MK Tepclient B8 2 NetworkStream object” IRTERY.
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Beginning: scnd and peceive zocket demno
lizage s SocketDenn <datal

Fleaze entens data 2 Fuller

! About to access socket with data:
Time now: 7232001 7:=82 PM

sliank [1554F: ot TCPCYient: Sustan.Met . Sockets . TcpClient

Nt {45547 got Metworks Lream: spstem.Mat . Bochets  Hetwork3 i ream

mEL4554]: write data to cavver stream.
terver[45541: Phone nunher for Fullep: <ZBAR} 555—9487

Ending: =zend and veceive zocket demo
Press any key to,continue

Bl 5.1 Socket /- TRFE, Client

B 5.2 Frasn9JE K1 server session BI#EME, 1 server session 4MH T =4~ 1% A
WK (requests) . Server 3 ahi A & i fF 55 0 BRiC K (trace) , f0I%M 0
TepListencs FIELN SO ¥R i BEFE. FEIH R RAOE server B2 i
FEAT] G A B B server S0 S0H0 .

2.9.1 Ji 5538 i (Server-Side) [ Tcplistener

TepListener FIACWIAT (listen} TCP clients #9358 | connections) . i gl
B —{)} TepListener Wik, ek T Al ] o fla i5 SR 1 port (80 2. X510
T clients MR (requests) B L F2. — O #M TepListener object, 12
HoL AR scave ) i A A, B TR A £ A i o

pubilic cvlass SocketDems Server

[
sltatic private int part d554;
private Toplistener topl:

public Socket Damc_Server|)
i
start listening on the assigned port
tepl = paw TepLisatener (port) ;
Eepl.Start ()
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E7 C: \C#ProgremshsockitSedwex hisiBub NS CENS IPIINSS
Bervar (45541 DKE:
Bseruer1554): OH: activaly listening For connections
Borronrl45541: 0l: retrieved BNL - info ...

cepuepr (45541 OK: a client connectad ...

per[45541: 0H: client reguested phone # for Fullse
ryarld4554]: OH: Fi t reguezt For Fullswe
: Phune numbar for Fullep: (286> 5555-94R82
4]z 0=z & ¢client connected ...
Coavuap[d554]: OH: client veguezted phone § for King

Cppuprlabs4]: OK: first maqguast Fox ling
tereerl45641: Phone number for King: <P1> GH66-449H
: DH: a client connected ...
: OK: client eequested phone ¥ For Muszil
wer (45547 Ol: First regquest For Musil
Cappep (45541 Phene number For Masil: & oty . Cannot bhe found.

B 5.2 Socket AL, Server iy

T— bR FE 4RI (connection logic) , FILLARTH % A BT R (request) .
e A R BTN S AR AR LR R, TR, AR, HiH
HiL 4 5 1 A B — LIS ST R A miAL (response) JILIAT AL { package) .
%85 client. THBATHE B NI _EETIEE .

client -8 A A0k . B FLOUTEE 48R (request) , S FFIAEE (response)
RS AT Y, T, clients #LEHES . MM, server AEEETTR B
B, JLF5 440 (host machine) RYIEFTIIFIHE L. LM server &% B 10
(poll) , EREWMOSNHFEE. BAAR Accept Socket (| B0 E TR H0AL
H {poll mechanism) ; MOALH AT, PR L% (block) , R client
e LR IR 3B [ — -~ sacket connection object. LT 2 #E4r{THY.

public void handleConnection()
I
while | True )
{
FHblacks until a eliant connects

Socket aSocket tepl . Acceptloaket ()

if{ ajocket.Connected )} |
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T RREQE — T byte array LI client WAT, #FHiZ-T byte amay L]
B — Fin (&S], FELE s E el B i B a8l ) —RAFES sccket class
) receive () LA EH. Receive (1 1RF B FIERY bytes T8, R 14 byte array ¥
fohEHE, FEHRRETIHETRARNLREFNT:

Byte [] packetBuffaer = new Byte[ maxFacket ]
int byteCnt =
ajockat .Receive| packetBuffer, packetBuffer.length, 0 }:

atring clientPacket =
Text.Encoding.ASCII.Get5tring | packetBuffar )

ff gat rid of unused buffer space ...
char [] unusedBytes = | (char]cilentPacket| byteCnt ] . };
clientPacket = clientPacket.TrimEnd( unusedBytes )

~ BFFER S (request) LEEISTEE, b — - RAEMARIEE RIT 6L, HIE B client.
FEAFFr B /AR (response) , HE¥R % byte array, RS WL byte array 555
Socket class B Send [} JE 7 e 4L

Byte [] resultBuffer =
Text.Encoding.ASCII.GetByvtes | response.ToCharhrrav{}l 1
afocketr.Send( resultBuffer, resultBuffer.Length, 0 ):

FEAA L, BRI B T — - "client connection” B 5EHE 4
SR, HEEHEENTT while 5, BRI TecpListener BY AcceptSocket (),
HH T —-1 "client connection” .

592 % Pim (Client-Side) H] TepClient

Teptlient class object (4t T A5 2 EHL(host) 2 5 52 port (3 17 ) W] ek 1% 1 .
FF P ropclient object PLEDLEMA port S3EEL. ik S BT
¥, BIERAMN rcoclient B cetstream:) @, KW — 1 NetworkStream object.
client 5 server 22 [H] #9 B 9 S8 A2 W #5000 i) . WetworksStream object FEAL. 10,

public class SocketDemo Client
{
private TcpClient tcpec:
private static int port = 4554;
private ptatic string host = "localhest™;
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public bool sendBeguest! string daka )

i
tops = new Teptlient [ hoat, port):
Netwark3tream netstream = topo.Get3tream()

T, TV &I AR, A server di 200, BATEIER —-1 byte array,
miEHA write ), HMEST byte array, B Fr (F3])  SEH bytes 8
®:

Eyte[] asutPacket =
Text .Encoding.ASCII.GetByteal data.ToCharArravi) F:

netstream.Write| cutPacket, 0, cutPacket.Langth j;
netalream. Flushi)

BEEHTER, BATFW X N pataavailable property , % {7
Networkstream B EYSIEAE L] AL LSRG HEt, RO - byte array L)
B server B [E A SR . FRATIE array FEF] I RE {0 H — BEELH read () M.
o, TAVH array PEWEIHRELLYFHD, TEEWS (consele) LR
ik (FE: FETFEMAGEE®ER, FAELM) .

while| | netstream.Datalkvailable )
[/ B enpty loop

byte(] packet = new byte[ max packet ];
int bytelCnt = petatream.Read( packet, 0, max packet |:

string dataRcd = Text.Encoding.ASCII.GetString( packet )r
Conaple.Writelbine| datalBed )}

510 sSystem.Data

B TR« ok A BB Access B ) R PR e M2 [ A ok /0 wh R 2K 79
htp:itwww.nal usda. o' nic/foodecomp/Data/SR 1 3/dnload/sr 1 3dnld.himl .

T 2ystem.Data fF SR AN nataser class i MHBIEE “HITAT R
(in-memory storage) , ZEWEET T varatanile gl X SRR
ENEIRER R AL GEERFNEME) | siREMHT XML THEAMEE G
T—47 1) . pataTable W] #1405 —1-FFHE (collection) , A — & pataRow objects,
B patakow XEH —THE1 patacolumn FE (fields) HAENES.
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T 5 B EIH System MBS0

T B8 T 2% Al W 4 3 0 9 R 7 7 USDA Nutrient Database 14 i
MIEARRE. BAME R (55 1388, SR13) WG T GO00 L2 frofr 5 #idl, dndn
m~iﬁﬁ~ﬁﬁﬁﬂ#%;ﬁﬁﬁﬁﬂ%%ﬁﬁ%ﬁ[mmmmmmmm}¢m
=K% (tables) .

2.10.1

04 BE F b8 (Database Tables)

ETHAREFHREHAE (vooo pes) NOERIE 6210 15, B 178 E
AU APEN (columns, FE) 8 H 6 primary key) /2 woB no $2{i, &#
T EEITAE AFIAS . BRI ILERAY S — B pese, T T dhm.
PIANEL T rooo pEs SR 11 47 (W a1 NOB NO IMY pEac 1) .

NIE_NHO

OLO0D xie
DIOGIT ==
01003 .
Q1004 .;1':
Q1005 ;-
01006 -
L0007
Q1008 ::

g10039

01011

CESC

Butter, with =alt

butter, whipped, with sale
Butter oll, anhydrous
Cheese, blue

cheasze, hrick

Cheesze, brie

Cheese, camembart

Cheese, caraway

i1 Cheegse, chaddar
0LO10 ::

Cheese, cheshire

1t Cheesa, colby

MEERT LA k%, CREHERNERNE, BREsanEs
(vuT_cara) o JRAIRFH B 3 e, (1) uns_wo, MRS ()
NUTR WO, WARALS (ME SR, B, SAdEmY %) M —fHine. (3)
WUTR VAL, BHFTE. MUTRvor cata e (HH 3 54280 .

NDR_NO

3 ] o
01021 =:
L 4 0 R

HUTE_HO NUTER VAL

203 :: 0.85
b 3 8- S Bl.11
T P n.0g
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I e
01001 ::
i &y T
D101 &
6 T
i b
OO0 s
LI EML e 2

207 P e |
Z0a 717
2hh 4 1o
ol ! Agod
Pl b 0}

AL x|

e i R Q.18
J04 1 2

Ik FERI B AR EEN. #RHEAEE (roon pEs) 0 T EU & 8K 28,
EEFEEESFE—TEHilRESTRMIER (vur_oata) . wos_no 240
R EFRREVHE, THEN R BRT, BAIOTHEE ¥ — 14 E (data
relationship) . 7 NET Framework 2 T, {15 cataset . pacaretlacion fEM -
‘4~ batakRelaticn property, {EHE X FESBHEZRMAX R (RIBFEIETEA0)

PRI ANESE &, BIATE. BILELER “§—T0k S EE
EFE” PR TRy, SEREEETFMEEERELE (wutk_oer)
o, AT A PR T 2 A VR (1) woR_wo, UL ER T 8 (primary
key) ; (2)wuTRDESC, MWEREFERE. LTEFANE vore oer 8.

HUTH M
203 iE
204 1
L L
0
2
sl T
2505 e =
il - Pl
A Tt
268 ::
L

NUTRCESC

Protein (SF[()E)

Total lipid (fat) (MMRI-&&)
Carbohydrate, by difference (BA4&40
Ash O RERGHLEED

Energy (AEM)

Alcohol (HE8F)

Water (JKf})

Caffeine (HMEEA )

Thechromine (WJH[RE)

Energy (fElK)

Sugars, total (EFf-2)

BN E (vur_para) 5EIE LR (vurs_oer) Z AR, ¥ sote no
i, Zt "BRE" ol ®H patakelation object 7 .
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& SR P = 4 pataTable objects. M- bataRelation objects §siits
fi14 F —-~ pataset object P1) , EEFR AR E AR T 5 W T R R H
i s classes DA R H ML T system.Data fr 42 23 A B classes HOREL T BT
ADOMNET % &4 Hy (architecture) .

5.10.2 J_FE ﬂf&gﬁ Iﬁ'ﬁ%**‘?‘ﬁ%ﬁ{ﬁﬁ?%& { Data Provider

B 5 M S ) B B O i MR Y 4% (data provider) HeifE{T. Wi (R
s gy L F PO FPIR % (services) 2HAE, FRIR % 1L - class 3R

(. connection, fFLLE SIS EHIRE (data source) #)7EHE (connection) .

2 rormmand, B8R I ( data source MUIT— FAFT, fir4 015 select. update. insert.
delete T4 Py,

3. DataReader, §B#tH 88 mATEH R (read-only) MI¥THR{T | data stream)
P L 4R I (data source) .

4. Datahdapter, ik g ER ORI REEY in-memory cache) FEl4 paraset.
Datafdepter TR FH 3 E B MAEIR (data source) -

HArg MNET Framework BT SIE AL AR (data providers) : (1} SOL
Gerver NET #iEt 8, ELFHBEF systen.pata. 5glClient B, &
Microsoft SOL Server 7.0 R E S 4:Mi#; (2) OLE DB NET #iif $t/Vds, EXLT 6
# %30 syetem.Data.0lelh AT, i P AT A7 %18 FE BN Microsoft Access.

2 F7 op 5 ] Microsoft Access BriE e OLE DB #riE v as. 7.7 T IR
LB B SOL Server $Tii B 4% L iF ASP.NET.

B B A OLE DB 8 {615 35 0.0 4 b B, B B (connect) HEIE, i g
B (select) 3B, #RSHEHRE (Y $E R RHTT— - pataser object:

L. B4 connection FHREM . BT & E PR, 05— WA R
{it 7 8% ——Microsoft Access fff i Microsoft [ET.OLEDB.4.0, Oracle {ff H
MSDORA. 7.0 162 RTAY SOL Server W {E F SQLOLEDB. FHfHMNHE
Lo R T (source file) RIEBER, A0
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string connect = "Provider=Microsoft.JET.OLEDB.4.0:" +
@"data source=C:inutrition\database\FOOD DES.mdb";

2. B — selection commeand E¥ & . ETFHRARPHMBIAE. sELecT
#89r5 rrom WBAr, BUEREMEIT (row) BETERMEREL (columns)
Jo R E U — S iR . LUTF M — M EIF A Foon oss BB BRI
fit, B2 EFEEIN noe no B4 Y prac #4r. BATETET wiess F i)

(ELB crour F4). wavinc TH, omoza oy FH|BE) e i o S0 B T
. FPEMBE=SDEFR, ROIAEBE “ovrrs (BE) B g0 () " M
L0 17 I worr_wo £ 078 nuTRDESC 2 4

gtring cammandl - "SELECT * FROM FOQR DES™;
String commandiZ = "JELECT NDE NO, DESC FROM FOOD- DES™;
gtring commandl =
"SELECT NUTR_NO, NUTRDESC FROM NUTR_DEF WHERE UNITS = 'q'";

3. fll# olebbConnection object, HELLRTA M connection 527 8 il LL#nifl. A
T connection Z 5 BB %M (RIM close () 8 pispose () BIF]) -

using System.lata.0lelb;
OleDbConnection db conn = naw DielhConnection{ comnect )

// OK: access the data souree |
dbs conn.Clozal);

4, @ —-1 OlebbDatasdapler data adapler object. FEH GR —- clenbcommand
object L “selection command F " TG A commeciion ohject TN LA
btk .o1enbcammand SEURER . B FH command object W4 data adapter

#) selectcommand propery:

DleDbbatafAdapter adapter = new DlefbDatandapteri);
string command = "SELECT * FRCM FOOD_DES";

adapter.SelectCommand = new OleCbCommand|{ command, db_conn )

5. @ 4 pataset :}bjr:r:t. ;F##EI’EIE-’E‘-::"E!E#F% {ﬁﬁﬁmﬁﬂﬂﬂiﬁ&ﬂﬂ’t
) %55 data adapter B9 P11 (). Pl () AFT "select” firds, 344 E T 45
JEM DataTable . HIRIEM DataTable FHELE, PR — {5,

DataSet de = new DataSet{):
adapter.Fill{ d=s. "E"I'H}H_JJEE" ¥
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<?xml version="1.0" enceding="utf-B" 7>
£|-- Place keywords in the FI bhelow -->
<7calories diabetesy?

«food composition:

ﬁEE[mmﬂmmHiEH#4m"ﬁﬂﬁﬂ"-ﬁ%ﬁﬂm9¢?ﬁ!m
B. 84 "EMTE KUBERNTE.

<food-
coateqory>dalrye/category>
<family>cheese</family>
cnamesmozzarellac/name>
<calories weight="-1" diabetes="-1">28l</caleries>
<fat>Zl.60</fat>
<chalesteral>T8«</choclestercl>
<carbohydrates>2. 28</carbohydrates>
<protein>19.42</protein>
“fiber>0«</fiber>

</ Eood>

LA LA B4 food.zml. MARBMNERE. TLEERMEEXA pataset

object:

DataSet dz = new DaLaBat() )
ds.Read¥ml { 8%z \CH#Talks \food.zml"™ }:

g BER LN EEEM pataset object MWiEE, BFTLIRE pDaraser HHE—
¥mipataDocument, ﬁﬁﬁﬁ—ﬁ#&ﬁﬁﬁf{ﬁﬁ:ﬂﬁ#-

natacet class P& — A EW, writexml () Write¥mlSchema (). FIM
T g | A0 L ST Dataset object £E RERFEY Y . emI 24N . xsd schema 3¢
1%+

DataSer ds = new DataSet():

adapter.Fill{ ds, "FOOD DES"™ ):

ds.WriteXml { @"C:\C¥#Talks\northuwind.xml" }:
ds.Write¥ml3chema( R"C:\CH#Talks'\northwind.xsd" )i

5.11.1 FERIFPEAH XML

M, EEURICLERTHAZFAN-—MEMERNE. BHTREFER
#N A XML IR AR LG M BRI H— R ARR B kTR MR SR —
frcdy, Wl TEFS reqisterMeal ) Z5FEAK:
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pubblic static wvoid
registerMeal | string client, MealTime mt, Arravlist foods )
[ LI ]

XML L8 (document) 2B Xmlbocument object #& T . — % mmlbccuemns
ﬁﬁﬁﬁﬁﬁmﬂﬂﬂTm—#MmewﬂﬂﬁﬁmmwwmmEEfﬂﬁﬁﬂ
System.Xml. B FEATEIHE —{i= 0.

¥mlDocument theDoc = new XmlDaocument (] ;

MR8 L document class 1] — &3 create HLILAS, F LEI&E children.
i e XML B,

imlHede theChild;
theChild = theDoc.CreateXmlDeclarationi "1.0", null, null B
theDoc . AppendChild| theChild };

xmltiode It 74 8R4 LI XML RS 2 &89 S8 (node types) 1Y
base class. CreateimlDeclaration ()= EHFSE3IBT N EEBT version.
standalone. encoding =M% (attributes) . IR B\ =428 null, B7
R i SRR 2 ATER L # . appendehild o) AT LS 2 378 (node) BE0E] children
HEeER., EEMEHEERRITHT,

cixml varsion="1.0%7?

ELF AL )it FE A 55 2. commeent node ) "1™ Ak 14 77547 & ( processing instruction
node} " #)dpik.

theChild = thebDoc.CreateComment | client + “:" +
DateTima.MNew.TaShortDateString());
theDoc.AppendChild( theChild )

theChild = theDoc.CreatefFrocessingInstruction |
"nutrition", “diabetes heart" )
theloc.AppendChild( thecChild );

MEE$WCM%t#ﬂ$ﬁAMﬁ&MﬂH&h,Lﬁﬂﬂ%*ﬂm?KML
WE.
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“l==Alice Emma Weeks:8/17/2001-->
<4mutrition diabetes heart?>

B, LR EECE (rootelement) HI'EE & T children ITF .
/4 v RPWHED, CEBE.

// create the root element
theChild = theboc.CreateElement [("k"™, "nutrition", "urn:nutrition");
theloc . AppendChilditheChild) ;

f/ OK: let's populate this puppy

theChild = theDos.CreateElemant( "clisant” )
theChild. . InnerText = client;

theloc. bocumentElement . AppendChild({ theChild )

theChild = theDoc.CreateBlement( "meal );
thaChild.InnarText = mt.TeStringi);
theDoc . DocumentElement . AppendChild{ theChild );

fori>dint ix' = Oyl lx < Fobds.Count;: ++lx. ]

{
thaChild = theDos.CreateElement| "item" + ix.ToString({} 1:
theChild . Innerlext = (string) Loodal ix J:
theboc. DocumentElement . AppendChild{ theChild );

i

L R R L o e

etatic public vwaid Main()

{
string client = “"Alice Emma Weeks™ |
Arraylist focods = new ArrayListi();

foods.Add | "banana"™ );
fopds. Add|[ "bread, whole wheat™ };
fooda.Add( "Ben & Jerry, Quart, RockyRoad" };

ClientMeal.registecMeal | client;
ClientMeal . MealTime.Snackblight, foods )
}

T s R
<7xml vearsion="1.0"32>»

<!--Alice Emma Weeks:B8/17/2001-->
<rrutrition diahetes heart?>
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<k:inutrition smins:k="urn:nutrition™>»
celient>flice Emma Weeaks</client»
=mealrSnackMight</meal>
<ltamdxhananas,/iteml>
<iteml>bread, whole wheat</iteml>
<item2>Ban famp; Jerry, Quact, RockyRoad</itemZ>
</k:nutrition>

AT MealTime B X T clientdeal class 11— enum, TNF:
class CliantMeal

public enum MealTime

(
NotSura,

Breakiast, Lunch, Dinner, SnackMorning,
SnackiAfternoon, EpackEvening, SnackNight

T

R, BTAERAE R XML 0 (document) . FEA13E A xwlTextwriter
FAER XML XH, BHHMELTHEEM systen. xod . X8 VBTN R
HeHAT. HHREIR— T umiTextwriter, FEEHTR XML CHAIEHE"
MEWEMRS. BTk, @A snloocument B save() i A F¥, 8T
¥mlTextWriter object, #1#N.

AmlTextWriter theWriter = new XmlTextWriter (Console.Out):

theWriter.Formatting = Formatting.Indented;
theDoc.Zave [ theWritar }:

XmlSerializer class( 5 3 F @ £ 20 system. xm1 P JREGE AT objects
it serialize / deserialize (FFFIE/GUFRIE) SfE, 58 H4RE XML 044, XML
serialization )i 72 1L # objects 1Y public properties { W%} 1 public ficlds ( $ri8 f,
) ¥y "IFRE" (serial format, MEAMRELT XML) , BLEFEMINGEE. xML
deserialization shEIEHE XML M98, 7 objects BIRE ¥, 405 I R AL
. BUFRIMTEESTER — T Peint class:
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[¥mlRact | "rootElement™ 1]
public struct Point

{

public float m =x, m y, m z;
Fublic string m now;

public Point( float X, float y, float g )
{ 7

M X & X; My ™y mszwz;

m_Now = aatﬂTime.Hﬂw.TmSLringi]:
]

Point class Eiiﬁfﬁiﬁi#ﬁﬂﬁﬂ*ﬂﬂﬁﬁﬁ: ATV areribute { ¥
fiE g1 ) .

[(XmlRoot { "rootFlement"” il

HAEFREH metadata ( THE) Bio T ohject I} |, ME T EE{T s E >,
*mlRoct atiribute T80 LAY MIB T (root element) B,

H tmlserializer object B+, BV 385 T840 13T 5y 1L 54E, ( serialize ) A class
Y Type node {25 LM W4T . Type class ATIS A NET Framework 48 SFE{ 1l 19" i=
TTHILA"  (runtime reflection ) A7, #m.

imlSerializer x& = new EmlSerializer| Cypeof{ Point ));

FHE (serialization ) HIBEAT T M P 4400 . EfEmM S (¥~ object) F1zh
ﬁﬁﬁﬂt%*ﬁﬁﬁ.ﬁmmﬁm}.?Wﬁﬁﬂhmwummmﬁﬂﬁﬂﬁr

Polat pL = new Paint | O.5L, L.S5F, 4.5¢ )
FileStream fs =
new FileStreami| B \temphxa, wmi®, FileMode.Create |;

M Point class i S, BHMRELE. & PTG ¥mlSerializer object
MR E——E M seria ize () B0 EMESEN A Poine class object FI
=TI (file stream) , #H0.

xs.5erialize( fs, pt );:
fa.Closa /() ;

ks3.5erialize| Console.Cut, pt );
fa.Cloaga();
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ERVEIFRATEA L IRAT, &tk R T BY 4 L 5 R

<7?xml versicn="1.0" encoding="IBM43T"?>
<ractElement xmlns:xsi="http://www.wd.0rg/2001/¥MLSchemalnstance”
umlna:xsd="http: //www.wd.org/ 2001 /¥MLSchema "
<m_x>0.5</m_x-
<m_y>l.5</m_y>
<m_z>4  5</m_z>
<m_now=8/17/2001 3:22:25 AM</m_now>
</rootBElement

5.11.2 XmlTextReader

SEE XML ICEREREZ R T-WiE— PR o MR . TR, B
W{R& (state context) , PRISILIE F —9 4. NET 4 xmi TexcReader class T |
ELE— & AR E R af RIS BT B R Y 4T S i class BB LT systen. xml
frEE P, L FREFEEE Y ANREEL.

punhlic static void Maint)
{
string fpnams = @"C:\cHprimer\Feod.xml"™;
Filedtream fs = new FileStream| fname, FileMode.Open }:

¥mlTextReader xrd = new XmlTextReader| f= );

while { xrd.Read{] == trua )

1
// OK: process sach nade ...

}

FileStream object AMIEM LA, ME xmiTextreader B EMNFHIERS
TR, BN read () B Filescream T — M9 A, NP EIER,
BR [ true; UHHE stream B, WEF raise. FALEETAFIHE reader object
RGO TAAE. YAMWEEHRYE (properties) 1% Wame. Hasvalue.

HagAttributes. NodeType. Prefix. AttributeCount. Valuea. NamespaceallHl:
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wWwhile { xrd.Read{] == trus )

{
Censole.WriteLine ("node type is {0}", xrd.ModeType):
if { xrd.Name |= String.Empty )
Console WriteLine! "\tname is {0}", xurd.Wame);
else
Console Writeline("“tThiz ncde hazs ne namsa™};
if | xrd.HasValue )
Console.WriteLine ("\tvalue is {0}", xrd.value );
1f [ xrd.NodeType == EmlNodeType.Element |
1f [ xrd.HagAttributes |
[
Consele . Write( "\thas [0} attributes: ¥,
xrd.AttributeCount ) ;
while [ xrd.MoveToNextAttribute!) |}
Conscle.Write{ {0} = {1} ",
xrd.Hame, =xrd.Valua );
Console . WritelLina();
)
else Console.Writeline( "\thas no attributes™ };
1

XML LR @ 1E (attributes) 3 AHEW 5 TR children. BT MR
| =4. M-jngn-AttrihutE-Hﬂ‘m%ﬁmﬁ‘?%ﬁﬁﬂﬁﬂﬁﬁmmﬁ { attributes )
x: AU T=1TE&H 9.

F/ move to the index attribute
vald MoveTakttribute(int index)

/f move to the name attribute
bool MoveToAtrtribute (string name)

// move to the attribute with these charactariztics

bocl MeoveTcAttribute(| string localName, string namespaceURT |

MBERETX AL TR M (atributes ) , T L2 B
MoveToNextAttribute!) B8, MBPNE T AR TTEYN S (element node) |,
MoveToWextAttribute () S RIEGTEENEIE ML (anibutes) b, KFE
R voveToNextattribute () BRI TR EHEI T — B EE, 75 20060 5 5 4 I 1
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MoveToElement ()28 RFESEE R "B (attributes) FTIRAT"
sS4k, tnt—k, RERLIARRE. @A ER XML TN, BIME—E8
AIEEE. N PR XML SR B

<7xml version="1.0" encoding="utf=-g" 7>
== Place keywords in-the "PLibelow: ==
<? calories diabetes 7>

<fcod composition>

M-

ccarbohydrates diabetes="-1">15</carbohydratess

PITFREBMHER. #EE XML FHHFPAE version M encoding M- R#E
(attributes) EfEMUIESEAM value properties B, carbohydrates ST
(attributes) W2 £@ETHRICAEEN S (attribute node) ®, carbohydrates ()

value property &% M.

node type i3 XmlDeclaration

name la xml

value ig wversion="1.0" encoding="utf-g"
node Lype is Comment

This node has no name

value ig Flace keywards in the ...
node type is ProcessinglInstruction

name is calories

value iz diabetes
node type ia Element

name is food_composition

has no attributes
node type ia Element

name is carbohydrates

has 1 attributes: diabetes = -1

node type is Teaxt

This node has no name

value is 15
node type is EndElement

name iz carbohydrates

Y FS T, xmlTextReader ¥iEF —4> whitespace node, JmEIMiE R
BT (new-line) F#F. #H46F, UTFRER LS XML EHEHMEER, B
R T2 (17 (white space) % Hi ol % 4 78 5 .
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fAode type is ¥mlDeclaraticn
node type i3 Wnhitespace
node type 1z Comment

node type is Whitespace

MEEEFBRATEM whitespace Wi, RITTL L E reader H)
Whitespacedandling property. "White space” S4ER, —8 whitespace, {Fl0
new-line Ff, /& significantWhitespace, fERITTEEIT (altributes) HY3E
PR, BMEMNE TEAFHMESHEER. MEEERTE G FRER, W4
Whitespacelandling property it 4 Wone. IR HAMEEFEGE LM (significant)
whitespace, W& ¥ whitespaceRandling property Ht 4 significant. 0.

nrd.WhitespaceHandling = WhiteaspaceHandling.5ignificant;

B — e, TRELE) S H A RR T w9 R 2 0 A

node type is XmlDeclaration
node type 15 Comment

IMRERE Y W MELE, TTER vodeType property, 0.

1f [ =.HodeTyvpe == HKmlNodeType.Whitespace |
continue

H sminadeType enum B—FARi0 (fag) . FREEIL LA Spd2E, @kl
TR R

# enum ¥mlNodeType{ Element, EndElement, ... }

Element WA/ HWLl FEXFH . Texr. Entitykeference. Element.
Chata. ProcessingInstruction.Comment.Element a8 BLE pocument.
Document Fragment . Element. EntityReference ﬂ:ﬁﬁﬁ'ﬁﬂiiﬁﬁ i SRR [
Endelement, EFRBIETETTREE L.

®  enum XmlNodeType({ Attribute, ... |}

artribute WEAEASEAERNF AN TS, #BRHUEE, Attribure
HT& Element BIFH & Tl LIHE — 1 Text AWM EotityReference WA
fERETFVSA.
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®  enum XmlNedeType{! XmlDeclaration, ... ]

¥mlbDeclaration FEiEE XML THEMAS—-TTE. eEEeE TS, T W
HYF V. ETTRASH — gt Cattributes) FIBEFRIR version Tl encoding 17 1.

®  enum ¥mlNodeType | ProcessingInstructien, ... }

ProcessingInstruction S B M HF E M T ¥ 5 . © T £ %
DocumentFragment. EntityReference. Element. Document SR04 &, “Ab
BT"  (processing instruction) 8948 —EiAMENY “SF" , & FM LAy
WA CE" , Mo,

<?5QLOuery SELECT * FROM Food_ Des?s

JLHR ) soLquery FiR “EBH" |, select EAEms “EH" .
®*  ocpum AmlNodeType{ Comment, ... }

Comment WAL AEME AT NS oy DocumentFragment. Element.

Entitykeference. Document HF)+9 &,

® enun XmllcdeTyps TERE & e )

Text TRAMEWELAFYE. ©iEY Document Fragment . Element .
EntityReference. Document 2T 4 4.,

WY Read () I, BALEME R swicen 04T B wml Text Reader REE
9 s, i — switch WA BB case ok S A e A R XmlWodeType H
#IT. HTEER, iERITRI BT { processing instruction) $35E T
ROEM, HEFREE T h1EE 0 “MMEE" (health category ) #H
FKMEE (anributes) . By hsh B - FIH LR TR M2, [R50 4 BT 0 10 it e
15, RGP RS ER, b PR iR ( processing instruction )
LIRS M B TR SRS ERE (2. ZHp “AHERE" B

“<calories diabates:)

string filter = null:
string health = null;
mlTextHeader ®xrd = new XmlTextReader{ fa );
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while  { xrd.Read(} == trus ){

switch( xrd.HocdeType |
case ¥mlNodeType.ProcessingInstructiont
filter = Mpd.Mame;

health = xrd.Value:
break:

case ¥mlNcdeType.Element:
s
braak;

Al — T, HRNEANEREY “HBER" THEHEMICE.

case ®*mlHodaType.Element:
{

if [ Xrd.HName.Egqualst fllter )}
i

A PO R, o L T o
1

MRS TR, MBAETENFGESE (atributes; MAFME) . LEIFAH
“REIEESRT B9 (value) FRAR MY (RERBATHEICRET) (e ] R

if [ xrd.HasAttributes )

{

while [ xrd.MoveToNextAttribute(] )

if { xrd.Mame.Equals{ health ))

guffin = ="\twww % 4 haalth + " ¢ " + xrd.Valus;
hrealk:

I A R I [ A7 A S AL L F , recadler B T80T 3 70 9 B B 4 Cattributes )
g, S reader ol B ISR & L.

// restore reader Co element,

from attribute
wrd.MoveToElement () ;
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HETH, RETEAHERY ne, FBHEEHEDALDH cotal F:

Jf this is the valuoe to computes
text = xrd.ReadStringi):

Jf conveart and total
tetal 4= Coanvert . ToInt324{ text )i

H BB readstring (O S E text. sipnificant white space. white space.
coate VRE R (node types ) FER—E, FLFFFHREE I B2 8. 2 A4
RE, FRBITTEHEEENECEN e FW .

M- THoEmE, BOEWRE— T THEEBTEMEH, Witk 46
REEFREE (auributes) . (ARTRATH VPRI LS R He RT3 7

whole milk calories : 150

mozzaraella calories : 2Rl *** diabetes | =1
musnsteaer calories : 368 *** diabetes : -1
provolone gadobies 35l Eveadiaghe beg s =Y

e ToEal Salories @ 1150

[EEiE: whole milk /221545, mozzarella 22 KRS TRE, muenster 22—#0 = T H
Muenster ¢ 1Ry 950 0T 9V, diabetes B8R

FRmMB AR =T, FEETWARNAT TR e®ET, HFRATHR

B . WRLER® A EA M RE (parse model) TR B B 33
HAR. FTELRAFRE N T g a o s i, FRBERE T, BRI

/f need to tuck away the food's name
if | xrd.Hame.Bguals{ "name™ }}

(

lood = xed,ReadString [}

brazk;
}
MASTILERFETR, FHEEMBNE "WETE" M AcrayList object F
T:
S/ tuck it away in a contalner
elements.Add{ food + "\t" + xrd.Name + " : " + text + suffix );
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e T 1 I B TP s e - R U S S N T = B = .1
H LR FFEAS. F—Y %11 Document Object Model (DOM) , TR ST BT
XML PSLL class node types B 253245 (hierarchy) MITENTFMT AT, al#ME
CIIRTACT

5.11.3 Document Object Model (DOM, SC#ia) &)

AT “ 3 W3IC Document Object Model (DOM) 2 %5H" #)— 8 classes.

ff DOM BET, B XML OB BRI ES TR T A, BT L3 3T S
B @ 9r#E (branches) . XML 0L xmloecument class #Fon, HPg- 78R
M LL xminade fif BiFERER, I wmielement # miateribore 3.

FATNIHHTH Filestreaam Hl vmlTextReader 3 iR Ml XML, ERNETF
FEAA WmiTextReader object I AA . FHAF EFERF imiTexrreader, T
R 8 wmlnocument class [ Load (). Load () ¥R & XS EPFP MBS
H (xmlrextReader WERMETHLEEE) . — B XML LR, JR{1800T
L, e, Wl

nsing Iystem;
using System.Xml;
wsing System. 10;
class testXML
i
public static void Main()
{
string xfile = A"C:\chprimer’\food.xml";
FileStream f3 =
new FileStream( xfile, FileMode.Open };

/f 80 far, same as before ...
XmlTextReader Hr = new XmnlTextReader( £a )i

4 QK here is the difference
Xmlbocument ®d = pnew XmlDocument )

F/ build the in-memory representation
xd.Load [ xr );
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/¢ this is our program logic
processDom{ xd )

AmlDocument class BT — B R (properties) , AETIMA TR XML I
15, SRLIT s,
® nttributes, MR S AETAT AT RN — 4 BE % (collection) .
® rParentNode, IR[IIEAT SB9AE 4 4.

® HasChilddodes, MRV EETHE, MIEE true (childwedes MRIEE
WY HHREFWE) .

FirstChild, EE ¥ AME—4FI 5.

Lastchild, BFEH SMRE—TFI7E.

Next3ibling, EFEREMRY 52 BT L.

PreviousS3ibling, M[EEHIEMNT &2 80H WA,

Document Element . & B CPSH T sm1Element .

DocumentType, R[04 & cocryes FEER AT &,

CwnerDocument, B MY ST RAY xulbocument.

InnerText, PEH (get) SUILE (set) BV & (RHFWA) M4E.
Tnnerxml, B (get) MU (set) “ BT A2 F4 A" BISFIE (markup)
outerxml, BFFFETSEEFEFWSMEFIC (markup) .

Name, BT ER “£ 8"  (qualified name) .

LocalMame, 8BRS S8 EEH (local name) .

WamespaceURT , iR 8] 7 &2 4y 4442 [ 1Y Uniform Resource Identifier ( URL) .
NodeType, iR 25811 #0981 5.

Value, HEHL (get) i3 H (set) I3 A,
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LA, TR PF RS — TN BB processDomi) EETF. X
P A S L - class object 7%, X classes #IRAEE Xmlwode abstract
base class. B L wmlDocument class B SR E xminode (39 FR R &0
L iRIL B classes) .

sratic public bool processbDom{ XmlDocument xd )
i
Consale.Writeline! "XmlDocument (0} :: {11} ",
#d.Hame, xd.Valua );

¥mlArtributeCollection xac = xd.Attributes;
iF (xac.Count™ 1= 0y S
/W, F—RElvteh 4f | xac != pnull && xac.Count != 0D )

Cansole.WriteLined
"getrieving the {0} ¥mlDccument Children\n",
®d.ChildModes.Count }:

¥mlModeList children = xd.ChildBodea;
foreach ( XmlWode node in children )
{
console.Writeline!{ "Child nede: {0} of type {1}",
node . Nama, node.NodeTwype |:
Consale. Writeline |
"Child has children? {0} :: Node's parent: {(1}\n",
node . HasChildiNades, node.ParentBode.Hame g
I

AWk FhERmE FEAY. AREITRCE T A A

Console WriteLine( "OK: grabbing rootl element using
Cocument BElement™ )y

¥mlElement roct_elem = xd.DocumentElement:

console Writelina! "OK: {0} is the root element: ",
root_elem.Mame )3

if ([ root elem.HasChildNodes )
Conscle.Writeline [
"oK: {1)'s first-child: {0)\n",

roct elem.FirstChild.Name, root elem.Name )

¥mlNodeList foodElem = root elem,GetElementsByTagHame ( "food” )
Console . WriteLine [ "{0} foodElem retrieved®, foodElem.Count )i

raturn true;
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TR RFE, EHRE food ot 24, FHLIT G R,

¥mlDocument fdocument
Document has no attributes,

Retrieving the 4 ¥mlDocument Children

Child nede: =ml of type XmlDeclaraticn
Child has children? False :: Node's parent: #decument

Child node: #comment of type Comment
Child has children? Falza :: Made's parent: #document

£hild node: calories of type ProcessingInstruction
Child has children? False :: Hede's parent: #document

Child node: food compositisn of type Element
Child has children? True :: NHode's parent: Jdocument

OK: grabbing root element using DocumentElement
OK: food composition is the root element:
OK: food composition's first child: food

HAWARE (node type) FILI—4 “EAE G M3 wmincde” BY class 7
AA. XmlElement AR—ILE, xnlattribute BR—P B, *mlcoment . i
— R TEM - I F . childodes properly IEEME B EM TR A, 1

XmlNodelist .

GetElementsByTaghame () B 5 &80T LIRE “FFoin8 88" MFE £LE,
FIAnEL RS AP T E "rood" TEE.

¥mlNodelist foodElem = root_elem.GetElementsByTagName | "faod" |

LFRE — A xmiNederist object, P 70 86 HEHE B A5 SCHS 9t SRR e 4k )

#mlDocument B Loadyml t]ﬂﬁ@ﬂﬂﬂﬂﬁ"’f‘?ﬁ* o Wi XML Ay
mEEBIRFTR, @,
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# 5 FE  Fi System fr 535 (A[

¥mlbDocument dog = new XmlDocument ()

fF 0K

let's explieitly load the elements

doo, LeadXml |
"<food id=\"123\">" 4

<CAtagory>dairy</category>" +
<family>cheese</family>" +
cnamermorzarel la</name>" +
<calories>»2Bl</caloaries>" +
ZPatx2] . ald</ Fats>m 4

<ilsEmtpy/>" +
ccholestrol>7E</cholastral>" 4
<carbehydrates>?. 28</carbohydratas>" +
<protein>l9.42</protein=" +
<fibar>0</fiber>" +

"</ food>"

FE xmlrextReader Hl DOM ) xwlDocunent T 813 & % T ik FH e,
AT £E 3 P B B2 o 2 (] 1T S BB R, M wmimextacader object = fiff
“mlbocument class B Readnade () it B S000 5 I 80BN AT . 2 T BESEIE [0 (R FTRIE (R
TATLE, Ll readnode () EE —4 xmiveds (XEHBEE) |

¥mlTextReader xrd;

F

// position reader on a node ar attribute
xrd.Read{) ;

Amlbocument xdoc = new AmlCocument () ;

Ff O

convert reader data into equivalent node

/7 returned through an abatract hase-class object

AmlNode #n = xdoc.ReadNede(| xrd J;

FATHE xmivode A48 O FRERTR Y0 MR BA SR B, A o Bt 4 5 07 s T
HE (downcast) , D% ¥miElement.
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RIS, BATLE LA B xminedereader class object fF "~ xmloocument #”
ME LUK xolvcce HFEOFH” 2 kD g B2 . smlicdeReader HI
XmlTextReader HiR4E B S mireader. TEBEENPEGE. BEETWH
56 L RS

5114 System.Xml.Xsl

XSLT R ZEHIE "Extensible Stylesheet Languape (XSL) Transformations”. — A~
P (transformation) ENFER = T804 | parts) 75

Lo —fi XML JCHS, dRA0 gk S apy i s |
2. —3K XSLT "style sheet" (%) .
3. WHSI¥ (— xs1Transform class object)

Xs1Transform class &7~ XSLT 4b M3, HM T XSL Transformations (XSLT)
WMmJﬂﬁﬁ%ﬁ.mummﬂmmﬁﬁ$ﬁﬂﬁﬁ:MMHW$MﬂWﬁHﬁ
I style sheet, Transform() P37 ENE. —ENEE, TiHsRay
. Hin.

using Syveatem;

using System.IO;

uging System.Xml:
usding System.Xml.X3l;
using System.Xml.XPath;

public statie waid
Transform gtring mmldes, string xsltdoc )
I
// get a processor objeact
XslTransform xslt = new KalTransform();

/f OK: load the .xslt style sheat
kslt.Load| xsltdoc )

A/ OK: lead the source ,xml document
APathDocument xdoe = new XPathDocument! xmldac 1;

f// OK: we need an output target
TextWriter writer = Consale.Dut;
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S/ 0K: lat'"s transform this puppy ...
Kalt.Transform({ xdog, null; writer )i

FEAIA P H R rood . wnl R name TTEM calories TLEITEL 3. ﬁ]’
Mmeal . xoml YEEEXEZTHT:

cmeal>
<items
<rame> xXxx </name>
<caloriess XXX </calories>
cfitams

XSLT APPSR ag (FAS Bty . Hepi “AIaa" AT
B wslstylesneet SRR RENFERIEEE, #HE «sl:output BEMSP
35 1 A e ooy e AL P 0 o e T

Teml version="1.0" encading="UTF=-8" 7>
<xsgl:stylesheet version="1.0"
xmlns:xsl="http: //www. w3, org/1999/48L/Transform" >

<Hsl:ioutput method="wml® indent="yes" encoding="UTF-8" /2
S5 v, tamplate definitions go here
</xsli;atylesheet>

T XSLT 89 58— 884 " B4R 554" ( template portion ), L& 281 i templace
it BT food TEN name Fl calories, FHRirTEl Ykl T “ B4
b,

sksl:template match="/">
smeal s
<x3l:for-each select="/food compasition/food":=
<item:
< FLATLE =
<xal:value-of select="nama"/>»
< Anama
ccaloriaz»
cralivalue-ol gelect="caloriea™/ >
</calorias>
= 1items
< xgl i for-aachs
<imealx
</xsl:templates

C# Primer - A Practical Approach



5.11  System. Xml 79

A Transform) 205, 1 4 AR AT i (% :ﬁ'Tﬁ@]E'T"gﬁﬁ: ot
AfE&£ BB food.xml !!EH??{fmmd_cumpositian xmlns="http://tempuri.

org/food, xsd">) MA <food composition»)

<?zml wersion="1.0" encoding="IBM437"7>
cmealis
c<item>
<name>whole milks/name:
«calories>150</calories>
<fitem>
<items
cnamermozzaral ]l a</ names
<calories>281</calories>
cSitems
<item=
“hamermuensterd fnames
<caloriesx>i6B</caloriess
<Sitems
item=
<namerprovelone</name:
<calories>35l</calories>
</item>
</meal>

3.11.5 System.Xml.XPath

xpath FIAR Al iR FHWTH (randomly) ¥3% XML TH8 94L& 5%
- xpath TR b IS Rt

® location parh, TEWA K P RITEEDARN E 9.
®  context node, TEENFRAITE XR R B ATRIEM W AL

LR ZEEh, WEM teathmavigator object, 5K ALE Ry —H
Select () LA EM  xrathwavigatar LY xmlbocument . ¥ml Dat 2Document .
XPathDocument. FHH XPathDocument j‘]ﬁﬁiﬁﬂﬁﬁﬂﬁﬂﬂﬂﬁ?ﬁﬁﬁ{t
SLE. Hnkl T R4 “HET xrathDocument” H) ®FathMavigator object B
ik

AFathDocument xpdoc =
new XFathDocument ( @"C:\C#Talks\Food.xml” };

XPathNavigator navi = #pdoc . CreateNavigator!() ;
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BETHEM select (), FREHRNFEREAMTE. FI0LIFEIT A
T food. xm) BEMICHMI D focad LE:

AFathNodelterator iter =
navi.8elect( “/food compoaltion/food® )

select ()i B — ¥PathicdeIterator, iX-f class MY tEnumerater, T
RLili it 3 current property 178l 045 &, H 18 B Movenext () FEE T — -7

while { iter.MoveNext(} |
{

Consale Writeline | iter.Current.Mame )
if | lter.Current.HasChildran }

[
iter.Current . MoveTaFirstChild () ;

Conscle.Writeline( i1ter.Current.Mame );

while [ iter.Current.MoveToNext () |
Conaole Writeline | iter.Current.Hams );

current fLE—TEMLT AWM A xrathNavigator object. HadChildren
property Fl MoveToFiratChild (), MoveToNext () Bi XPathMavigater MIAE @ .
RN while (M HIEPRIN T food TH . NEH while FFFE N BT foad T
R LTI A,

H-TENEEMNEM SRR selectchildrent), T#% “XpathiiodeType
HEEL" WHTI#.

enum XPathiaodeTyvpe

[
A1l

Attribute, Commeant, Rlement, Namespace,
ProcessingInstruction, Root, SignificantWhitespaca,
Text, Whitespace
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THERTEITFR, EOEA a1, RERE T 85 895 H F W 4. food, xml
o

XUHmE, ROMET=1 FHHE: —HEM, —F “SELER H— 1R E
food composition (& food TEMEH H) .

iter = navi.SelectChildrent APathNodeType.Al1l };

int ient = 0;
while ( iter.MoveNeaxt () )
Canaole . WriteLine! (++icnt) .ToString(l -+ ™. " &
iter.Current.Name + " =m> " 4

iter.Current.ToeString(});

EﬁﬁﬁﬁﬂilﬁuTEﬁiﬁﬂi 'Iﬁﬂ:ﬁ, XPathNavigator class qu' Tastring (]
HAMPTAREFEFWAMESTBRED— &,

l. ==> Flace keywords in the PI below
2. calories ==> diaketes

o
Lood compositionc->daizymilkwholemilkl50801580dairycheesemozzar

ellaZBlel.60782.2819.420dairycheesemuenster 36830, 04561.1223. 410da
irycheeseprovoloned51246. 62692, 1425, 580

& PN R XML ThEE R AT System.¥ml. Schema #7425 A B schema 3
FIAE. ELE{ET system.xml.Serialization i 44 S A1 BY Simple (Xhjecr Access

FProtocol (SOAP) = FiHBE. LTRE, RHERSRIWHH.

C# Primer - A Practical Approach



8.1 EECH ( Assemblies) 351

IR H priEi TR N Assembly object, BT rasembly
class Y static Hlﬂ A cetExacut inghssembly ()
Assenbly myhssembly = Rasembly.GetExecutinghAssembly () ;
IMEBEE EYT RS ERD” M nssembly object, FTHA Resembly class
iY static G M F Gecrsserbly (), S THRM BRI 40 2 B DR R 1Y Type

object.

TR Type object, fIFT L. IS0 IH 25 816 object, ETEAE (M
Object class BEARTTA) M cevrype ) AR, 5 Fhapib R, R{1a7 1L
H Type class 1 static LA B cetTyper), HETRBER (—Fis) .

Chiect o = naw Fikonaccill:
Assembly fibAssem = Rssembly.GetAssembly( o.CetTypei) ):

Type calType = Type.GetType ("System,Globalization.uliancCalendar™) ;
/4 Wi SR E—iTEEb "System.Globalization.”
Agsembly calAssem = Assembly.GetRssembly | calType ) ;

#id rssembly class, JLF A/ AZEAHPFEEER. MBAENE rssembly
object ALl (entry point: IBFHIE) , FTHA Assenoly class B EntryPosns
property:

MethedInfeo ep = fibAssem.EnlcyPoint:
AP MethodIngo class JE M T system. Helleotion %25, f & L BR8] ( 14
40) BT R ARE IR AR, W0 ER, B, REBG . S¥Tss, g0
T A R T

TR R el M S T TR, R iR GetTypes () i B E¥.

Type [] types = fibAssem.GetTypes!);
WA IR )il i GetTyoe () AL BEH, AT B A R

Type fibType = LibAssem.GetType| "Fibonacci® ) ;
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IMRRAHRBEIBEHHH, certype 1IEF null. MBEMSEERERD
HEMBHML - R, TEHERE crue fEX8 T3 H#E A,

Type [ibType = fibAssem.GetType( "Fibonacci™, trua };

BT, LUT M4 R

ik MELFH ver=1.0.2204.21 AU IEAAIN NET Framework B Beta Ji, 1M
AEEE RIS, TS R B NET Framewark HASTT 4L, BaEfrrtE
A .

The current AppDomain has 2 Assemblies

The Assembly FullWName Property:
mscorlib, Ver=1.0.2204.21, Loa="", 3SN=036B9116d3adaell

dssembly name: mEcorlib
manifest loc: C/WINNT /Microsoft . NET/Framework/v1.0.2204/mecarlib.dll
antry point: Not Defined

number of typas: 1205

The Assembly FullMame Property:
Assemblias; Ver=1.0.471.38017, Loc=""

assembly name; Assemblies
manifest loc: C:/CHPrograms/Assemblies /bin/Debug/Assembl ies, oxe
entry point: Void Main()

number of types: 2

The types contained within the assemhly are:
Eype name: AssemblyEntryPoint
type name: AssemblyExplore

{E AL ELF R A R

public statie void gethssembliesi)

i
AppDomain thefpp = AppDomain.CurrentDomain;
Aszsembly [] currAssemblies = theApp.GetRegemblies();

Console.WriteLine( "The current AppDomain has [0} Azzemblies",
currfissemblies.Length )

fareach ( Assembly a in currBssemblies }
{

message{ "\nThe Assembly FullName Property: \n\t",
a.FullName );
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int pos = a.FullName.IndexOf( ",' );
string name = a.FullMame.3ubstring (0, peca);
Type-[] -t = ad.GetTypesi);
string manifestLocation = a.Location:
MethodInfo thaEntry = a.EntryFoint;
message( "assembly name: ", name }:
message [ "manifaze loco: ®: manifestlocation );
message { "entry point: i
theEntry = null ? theBntry.TaString() : "Hot Definad");
message [ "number of types: ", t.Length );

if { t.Length. < 10 )
{
Console.WritelLine |
"The types contained within Lhe azsembly are:");

foreach { Type tt in t }
message [ “\ttype name: ", tt.Name );

VRBAT LI i Assembly class i static Load:) 5 LoadrPrem (} B S EIF &1
M. ﬁﬂﬁ‘.ﬁﬁﬂ “EXTF nasembly object HHE I 5" I — e
A LA createInstance (). F - ¥WilitE 5 (reflection) B R4 B &= — 4.

FEERTEA AT RAARE, Wi AR TF R —
(module) MA%ET £ MRELP (IRBNSEEC LR M — Mol SRR ) © 357
PR private & shared? IESMERIEATE . 240 MH%WE, REWRT,
Visual Studio & ABNEM private HEAFF, HaRFH—WHh (5. Tk
Visual Studio TS " S HthER A" ) |

8.2 Reflection ¢z 8 5 =4

System.Reflection W% [MATE LT —FHBM mnro classes, 4N LE—4 I
I3[ MethodInfo class. iX# classes &Fatll F & FIFRPTIZEINAEE J1: constructars
(Fyi FRE) .« events ($4R) . ficlds (SRR . methods (55 H%¥) . parameters
(#80) . properties (RYL) HHErMATZ metadata (TEHAR) F attributes (H54L R
) . FrE X classes I T & 8.1,
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e MHBEENR

481 System.Reflection % [H P Info classes

BRI BUFRE S RIS, W R R L TR

class i i

Memberlnfo B BT member B attributes, R "member metadara™ i5A] .
R — i ¥ (abstract base class)

Methodinfo W BT method B attributes, H-32 #5357 “method metadata” (¥ {[1)

Parameterinfo | HELR 4 parameter #Y attributes, 3L "parameter metadata” B
7]

Constructorinto [FEHLEET class constructor (9 attributes, 342 L5 "constructor metadata”
A9 ik in]

Propertyinfo $HUR T property B attributes, 142 8833 “property metadata” #7175 (]

Fleldinfo PR ficld B9 attributes, FEHLEE "field metadata® 89437100

Eventinfo ELHE T event [F] atributes, T "event metadata” #15(5]

T &1 reflection (L 4T) #|AEFIIE T Type abstract class. # 8.1 7nfo classes
0 ] 4 A R AE ek W B B 2 Type object TERERY . Type class 4 1547 WA R)
objects M FI{F LL" A9,

tKHL Type object ¥ BW =f I8, INRFAVNH F— 4~ object, FTLLER" M
object class #EM i0 ¥ 8 nonvirual GetType ()", BEILTHE M Type object:

public static
vold Typelisplay( object o )

{

Type t = o.GatTvypea();

fd ... OK: now we have metadata access

1

/f example of TypeDisplayi() invocaticn

TextQuery tg = new TextQuery():
TypeDisplayd{ tqg };

Fefr 1l LA kY 8 S A AR 2 Type object, MR A& X8I Z#H0 T
FTEBAEES Type B static GetTyvpa ()
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public static vold TypeDisplay( atring t_ name )

{
Tyvpe t = Type. GetType( T_nams b s

B il A e T B
Ff ceouldn't Eind it

return;
oo DK now we have metadata access
I
/¢4 an unqualified name ... note that it won't be found

4 1E tha tyvpe iz defined within a namespace
TypeDiaplay( "Math" ):

e fully gualified name
TypeDisplay( "sSystem.Math" );

f e fully gualified name and assembly
TyvpeDiaplay|{ "Bystem.Math, macorlib" );

FA o) LMK assembly object B EIREIPE LHTH Tvpe K E ¥ —
¥I0E Tvpe SEHE. b — VR & 0 it 1 4 Y ]

— H# 5| Type object. F— RN AY Tnfo class objects. 45+, {4
WA 2cring class B Length property B8 B A petiset Vilo)# (accessor) 250
MR, 1% L0 BE fRad 0 (E ELUR?

BOERTI T A string 3R Type object:

string 58 = "a simple string”;
Type L = g GetType(l;

BT HEMA rype class [ ceteroperty i), W Lenoth property B 2485
PropartyInfo pi = t.GetProperty| "Langth" |;

# #l| Length property WY PropertyInfo object 205, FA8E 0] LT EEE

T AR i S R

Length -1g of type Int3Z2
Can Eead? True

Can Write? Falae
Aetual wvalue is 15
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2P BT AR A Y

Console . Writeline[ "{0} i3 of type {1}",
pi.Name, pl.PropertyType );

Console.WriteLine( "Can Read? (0]\nCan Write? {1}",
pi.CanHead, pi.CanNrite ):

Console . WritalLina{ "Actual walue is (017,
pl.GetvValue( s, null j);

BRI string class BF 150 properties — FATHI, Mi%in{a? hnfaki%
EMEET Type class I 7 —R A cor BB (FH {#l i0 GetEvent /[
GetEvents. GetField/GetFields) , HoZ —iBF 5K -fEEMRBMNE nro
object, FL® G cetpropecty () ffERELEE: B—1 cor BREREHAE TER
A BB B public B R——ifid —-H Info objects HLALAY array. TN AERE
LR, WER— =448 (8, F& i) . Bk, INREHKFFFE N properties
wEB, HEMH cetrroperties (s

PropertyInfo [] parray = t.GetProperties{);
Console.WriteLine! "{0} has {1} properties”,
t.FullName, parray.Length );

8 [ W L R0 1193 1 array 38 7 — i, RUCE RS ITE:

foreach { Properctylnfo pinfo in parray )

{
// samm Console.Writeline as above ..
Console . WritelLine [ "Actual valua i= {0O}",
pinfo.GetValua (5, null)}:
}

FEMBL LM cetvaluen W &3 L R ¥ (exception) . [F[HAE
GetProperties () ACHLE properties (BEE) HEME T indexers (FEIIHE) . ¥
property Tl &5 . 58 cetvalue () BB TSR null, # indexer M F, 5|
BN TR array (FREE: BITIHN obdece (] ), JEETIRAMAY IO 2 T RAL A indexer
S o R A i AR R R 1 array B9 0K /NS TR AL indexer I RS ECT3)
array |4 70 B (syHEk 518 A indexer BT AN FISUERTN . Wik, H ribfEAR%
— i, BAAEMLLUT T,
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75, BE PropertyInfo object {%F MY & & properly & indexer. N T K
R =, FRATTLLE A cettndexrarametersii:

Parameterinfo [] pif = pinfo.GetlndexParameters();

W pif areay KIEAT, W pinto Ar{LR0Y AL L& property. X4 3 EL A
HET: W null 5525 75| 8% cetvalue () HIF . TR E L — - array of
object BN Getvalue ) BRI T 5180, amay 0% 0 FFAT G 13 3] 4 BE g4
-2, AT B0 5 P indexer ()2 8-~ 4 B ICH R0R 0

GetIndexParameters ()i B A4 array (=AM TiX-T indexer T £ H{MES &
WM. rarametesinto |{LH rarareterType propery, J51E[0MbE¥ e
[l Type object. Position property HitH&SME (M 0 EH. B — 128500 H
&0 .

ParameterInfio [] pif = pinfeo.GetIndaxParamaeters();

if { pif.Length != 0 )

{
Consgole.Writeline{ "{0} is an indexer of {1} indices",
pinfo.Name, pif.Length );
foreach ( FParameterInfo parm in pif )
Console.WriteLine( "index {0} i=s of type {1}",
parm.Position+l,
parm.FParameterType |
}

TR BN, string class H M public properties: —-~ &% % chars 1" —
# char indexer” , —PTREHH int ¥ Length property. LI FRFTMWSER: (¥
He: SEEALTUTE chaplerfireflectionireflect.cs 1 simpleTest () BARCHY , R HART
PR, PSR L FRIMMAR)

Svstem.String has 2 properties
Chars 1=z an indexer of 1 indices

index 1 is of type Int3z
Chars 18 of type Char
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Can Read? True

Can Write? False
First index wvalue is A FfOFE MANE a

Length iz of type Intdd
Can Bead? Trus

Can Write? Falae

The Property value is 15

{5 D LA 1 it i 2 0 i i 0 B A 2 B AT HIAAR (runtime programming ) Al
T4 4 1 W 4mF2 (compile-time programming} J:T SRR . Z{7HS (runtime
programming) BREF AE RO TFRSE (type system) LT N, kR TE
RAEE, BEENMEIESETHFE (runtime environment) FIFEIER,
Sid R

8.3 Wil BindingFlags 8% H S (Retrieval)

string class H 5 -~ properties, HoP HAF1R public. BEWN F. cet )
HAEHL public instance 5, BISMRMAELTE A class HCEHEIER. i)
A #| M sindingFlags enum object B 7F E R S5 HOME ) LI R] L SO R static
R 1 F] nonpublic B8 B, s 37 5 FRHL 4 A8 i S Y 4 {67 G L .

BindingFlags H#ETT (enumerators) AREF "R R (REEE: AL 0L .
S BindingFlags B LA E public Hl Instance (#F7E: Fin F—EH,
AHLEMRT) - DEAREEH I nonpublic BLE, #REAFTHE nonpubl ic HOEE D 154
GetProperties ()22, BAMM T EELEER. :

FPropertyInfc[] parray = t.GetProperties(BindingFlags.NonPublie) ;!

A EshfERRIER null, FRFERIETHRTE., BEEEFEEE, Fiteas
U B " iR R o] b o 5 . AR LY AR nonpublic instance G5, RV % 1L bitwise
OR (#&{usk) BIEFEEEMN-TH2T (enumerators) .

BindingFlags f = BindingFlags.HenPublic | BindingFlags.Instance;
FrepartyInfo[] parray = t.GaetFroperties{ f };

22 Fi# I ReflectianPermission security code fLVFUFIE] nonpublic A /. 053 11
ifile], =i securityException BH.
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8.3 i BindingFlags ¥ f PRIV BT (Retrieval) 159

INFEIE AT A static il instance properties, €135 public Fl nonpublic, ]
i e = P

S/ OK: retrieve all statlic and instance members
/f that are public and nonpublic

BindingFlags bitmap = BindingFlags. Public |
BindingFlags . HonPublig;

S/ consider all static members
bitmap |= BindingFlags.Statio;

// consider all instance members
bitmap |= BindingFlags.Instanca;

Propertylnfe [] parray = L.GetPropertiesa| bitmap )i
IR T 4] public. nonpublic. static. insfance BLHE, AIEH taakupal 1 A4
Jt. T RS LS

// OK: this is & shorthand notation:
/it also retrieves all public
i and nonpulxlic static and instance members

FropertyInfal[] parray = t.GetFroperties (BindingFlags.Lookuphll};

— i, R LT A T e s (th B (IR ET public instance LR )T
M OUBL Lockuprll $REUFTE AT Z[AMAART AR, AREM T
{ enumerators ) B L bitwise OR =3,

NonPublic LaokupAll Hi 5] E’r':j:iﬂ: hase class IJ:I'!,I' provtected lﬁ,ﬂ i ‘IIEH::FEIE basc
class f) private e H.

BT, iEBA15RIE M pindingFlags” 1 “F{¥H bindingFlags” W
i W.AEATH string class B HAE G & .

FieldInfo class MAEHFA R THERAMGE, SEWRE T, cetriclds ) 1]
HEA 2 ML M M B4 class ARG, (B D038 ACIRATH BB AL A 2 SO0 private. ELTAERY
A (string) B Getrields () MR,

number of public string flelds: 1

R4 AfEFm. BIOFELN string class WAFE—PERMRA, YT

Lookupall ASIEFHE B cetrields ()
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FigldInfol[] £1i = t.GetFields (BindingFlags.Lookuphll) s
Console.WriteLine{ "total number of string flialds: {0}", Fi.Length |

R ] £ R AT A T

total number of string fields: 13 /7 iFiF:. BN THFETESRLE 5

Fieldinfo class B properties  Hame. IzPublic. TIsPrivate. IsStalic 3
W WTHMEe, BWEER "5 protected 15(A158 SIFEE" 19 property. L1 F Y
foreach T 5 F 3 18 ML 4% 2% (0] 38 &9 & 0 11 .

foreach { FileldInfa £ in £i )
i
conacle . WNrite{ "\t{0) ::= ", L. .Name )
Conscle.Writa({ "{0} ",
I.IsFublic

T "public”
f.IsFrivate
T "private® : "property?" J: r
S TR HABERTE LTRGBS FeEEEE
Console.Write( "(0i\n", £.IsStatic * "static" : "" }j
]
- 9F R0 A A LT el

The 13 fields are as follows:
m_arrayLength :: private
m_stringlength :: private
m firstChar :: privars
Empty :: public static
WhitespacaChars :: private static
MASK LENGTH :: private static
MASK _CHARS :: private static
HAS NO HIGH CHARS :: private static
HAS HIGH CHARS :: private static
HIGH_CHARS _UNDETERMINED :: private static
TrimHead :: private static
TrimTail :: private static
TrimBoth :: private static

TR R A RE AT R LA

total number of string [ields: B

The B fields are azs follows:
m_arraylLength :: private
m_stringlength :: private
m_firstChar :: private
Empty :: public static
WhitaspaceChars :: protected static
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8.3 it BindingFlags #% M B LR (Retrieval) 341

TrimHead :: private static
TrimTail :: private static
TrimBoth :: private static

BindingFlags SJLEN 7 20 MM TT GEIL: BMEIFSHRZ 8 1) . g
GREEHEM A, — T4 Declaredonly, HEHUE KT class AR (&4 W%
&), B—T# lgnorecase, YW NET AFFAHIE R TREBBL. 81 cet
HEEE - EREAE, Dl eindingrlags fEABEZSI8. (. ZEERE
Hulo g Y cer W8T, MAMTREETFEAMN cee BEME .
BindingFlags #Hﬂ' jﬁﬁ-?!ﬂ:ﬁlﬁf&ﬂ}

GetCanstructors (| FLELM public instaonce 4 15 i 8 . 05 35 (] B L [9] static #4
RERW, GARB AR R static, U

// retrieves public constructers and
// the static constructor, if present
BindingFlags £ = BindingFlags.Instanca;
f |= RBingingFlags.EBtatie;

£ |= BindingFlags.Publiz;

Constructorinfof[] ci = tL.GetConstructorsif];

U =] B HL [ nonpublic #4935 ¥, BTLLIM A erivace S8 TOIRHD bitwise OR 8
1677, wlidl M vockupnll ## L. BT base-class Hiif i $ A-ub b, vl F2
R . '

AN B i e 8?45, RAES SBR[ 0BT AT Hl R $iedt A
ZFE. iR AT LA ATE A B signature (#R10) |, BIE R #A M2
B NS SRR il R g, BATAAWE - Tvpe objects HLREAY array
Rl 8- 880, W EES cerconstructor (1. BUFRLER
W, 85— R BB A0 T S 4 o W, BNRR G R (1 e o LR
o null. BZAFFRE "Ll string B8 S, oo HE TSI srik e

/f first we define the two arrays

static Type [] nullSignature = new Type[0]:

atatic Type [] stringlntSignature = new Typel] |
Type.GatType ("System.String™, true ),
Tyvpe.zetTvpe ["Systam.Int32" )
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# & & AREsETRE

ConstructorInfo ctor = t.GatConstructor( nullSignature )i
G Tl Il | o e 1 4 B T R

-

ctar = t.GetConetructor( stringlIntSignature 17
1T [ -t 20 el s ey

[ WS o T TS R YA . B AR LR SRR A B2 prine RIPE{L
Wmilacdk, RITSMEAS D8, AL SR 20— & E Ao, &

HUE TS BRI Type objects ELALNT - array, HILREWARAHNF T2
Fr. fAan.

MethodInfo mi = t.GetMethod| "Print"™, stringlntSignature );

&8 [{ —~ array of MethodInto objects. HNHi% class ¥ 47 (F (0 6 i iR g, D3R (o)
57 55 WO Y array .

1 s 0] B class B AT A RS (R EHGEEE) |, 0 cetkethods (), B
8 H O FEATIE B ) 0 R A R e — 258 BEiF R properties (JRHE) SITRE

constructors (PR %) . NP H N By A T EERBM R, TH cetmenbers () .

il T3 TR HaB [ public static G 7 F public instonce BER . 2985, RATE
{5451 sindingFlags 5§, MAEEAREITN.

BEH—T cetMenber (atring) uﬁHMElJmﬁiliTﬁﬁfﬂrﬁﬁmﬁ  GetMember | )
IEE - MemberTnfe array. JER, TRIE[E B object, BN R RN =
i AR, WS R SRR W A ER aul CGEE, A ILiE R % (1 array ) .
8.4 ﬁi&ﬁwjirunhmﬁﬁ L@fﬁiﬁhﬂlﬁ@ﬁ
MethodInfo Fl Constructorinfo M4 classes FLEB T 1nveke (1, HA]alil
E#IEFT MethodInfo object 3 ConatrustorInfo object TR (reflected,

Ay MEER CFHE o HAY K R B9 methods # constructors) . B SRV S HTIE

—MF

A~ andect amray, (43 (LR EHE W @AY MR B A B YL nstance
(T static) R, & AR E A ELMRE - THEE TN object. BFERE

static public boal

AR 8 B i A% e B 0 F RIS (signature) 3R o] 8 31

invokeMethod! string Lype, string method, ebject[] args )1}
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8.4 {EEFTH (runtime) 8 HA 86 ot 153

Hi, REHFRETHERINMN Type object. MNBHT B HMER

faleay

Type L = Typa.GetType( type )
O w=mdEYL )
return fals=e:

A REGRAFTEANRASE. MRERD, AREE fa1ze (RIVEES
WARE], WTELRA WL RET Mkt bk EE fa1se” (L. AWK
R4 B3R ARk )

MethodInfo mi = t.GetMathod| method );
if { mi == null. }
return falaze;

AN - R AR static, FRAITTLL A, B HEE— static 10 BT
T EH Y class object:

if ({ mi.I=Static )
mi.Invoke( null, args };

(B At 3k 7~ B O R D2 nonstatic, B 7R4EFRN class object A BETRA . #LIEBIEE— 4
class object 1} i #..

if | mi.IsStatic == false ) {
object o = Activator.CreatelInstance! t }:
mi.Invoke( o, args };

HA BN activator class BT systen fr &N, RE—HFAE, A
FARIERE Type object €IE —4- local object B — 1~ remote object. SLE TR T &
W R B RCR G e o e 8T CRAT R DA TR . A IRATIT L
IR — 1~ b 5 B 2H A B object array, f&305 WAk i 8.

tnvoke () JEE —-- object, HPFRH A REYE Bl 8 L0 5% iR ¥ HE [ i 5
FI voia, WEERE] null, B ATFEAIESEBLENE T %18 B (8, W] &80 5 ro#
. invokeMethod () BY— UL fiNid & B9 SEBh iR AL, JBR 1nvoke () FTIEE £ T4
. BOL "MHRE" (HIFHER false BH) MARFERIESITEY,
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static public ohject
invokaMerthod{ string type, string method, object[] args )

{
Type t = Type.GetType ( type }:
if 4 t == null }
throw new Exception("Unable to find type "+type); //IR4> 'new

MathodInfo mi t.GetMethoad! method |:
if [ mi == mall )
throw new Exception(“uUnable to find method "tmethed];:

i mi.IxStatic )
return mi.Invoke [ null, args ):

objact o = RActivator.Createlnstance( T )¢
return mi.Invoke( o, args ):

i T Methodinfo class BY Inveke (), FieldInfo class 47 —3f Getvalue ()

E’F:'ret'u’aluef,], 'F]ﬁﬁﬁﬁ!iﬂimﬁkﬂ*]ﬁﬁﬁiﬂ { fields) .

Lo LA 4 P B property B get E set U[AI# (accessor) . Al ARER
AT
1. it rropertyInto M cetcetmethaod () BUE get U7 (0] 30 BT B 7 1Y) MethedInto

object. INFEREN ser R A%, W] cetsecMethadi) .
2. [ R B AT MethedInfo object, B fH Trvake () L.

8.5 ﬁﬂﬁﬂt%:{{ (Delegaﬁng} ?ﬁ‘ REﬂEEtiDﬂ

2.12 ¥ 1148 delegote T §lit, ¥ 2 KBTI T — 1 testiarness class B3 HL.
restitarness I — -1 static delegate FL 5, T classes 7] L4448 Sz 7 14 ML el
BB delegote SRR S E. A class FEEREE (FH: [F p88) -

public delegate void Acstien():
public class testHarneass

{
static private Action theActiaon;
static public Acticn Taster
{ get{ return theAction; |}
set{ theAction = value; } }
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8.5 FMlilE4E (Delegating) £5 Reflection 365

static private wvoid reset(} { theiction = null: }
static public int counti)
{ return thedection = fnall
T thehction.GetInvecationList () .Langth : O; }

L

HEETSE , F1 class WiS4E 1 static FEEYAHEOKN “E4T & ST R
WA MB rester B I, 0.

public cless testHashtable

(
public vold testO(){ .n. )

publag wmaddatest]l [F 1Y ival g

static testHashtable()

{
teatHarnesas . Tegter += new testHarness.fAction| testd );:
testHarness.Tester += new testHarness.Zetion| testl };

A7 E: Bl Rk Eliidgtin . M2.12 W (p.o0)
// testHarness.Tester += new Action( testl );
Ff teatHarness.Testor += new Actiond teatl );

HFEERFAOLNE testiarnass B static run () . ran () 800 - delecgale
275 FLENHE () 5 R M, 0L IE, REEFT R EE A R, H T E (reset) delegote:

publiic class EntryPoint
{
public static wvoid Main(){ testHarness.run{):; }

£

public class testHarness
{
public static wveoid runi)

{
if { Tester != null )

{ Tester(]l; reastil: 1}

I
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R R AT — A AR, TR R T CARTEA test B T
—4~ class (¥ static $4)i% e 3 09 I8 FH——3% B4 R SO TE run ) 1247 2 00 et
A, @I T run( ) BEFAL vatn ) W8 ®iBY (DLW , RIOWAES MY
AT LAFF e T T A o TRk AT T o T - 1) A«

1, Tl E eI ESET class B9 static W15 RS, M TSR IT % 2218 F
run () 2B (TRRETT Main () B8 — &R0 Z BlscRE) ?
2, BUEEMAATIE, Ak AN sac f15 R

BOEMU LI, HFE-THTRE RN, RONG B MK IEL
testHarness BY static @ — F-2E "Main () N8 ron () FAERRITAT" SoHt
WM. MFRERF, WL testitarness [ static 135 LT 56 A L 1EAT T ted
(8] & 11 0 55 .

PR R AT A TARUE? WORTRN AL AR 8 T RS, e
AT HEE R A e

TR ES AR B8 static B 30 BATT. AT LU RS
flE —frZA” mdn g, RoRMEAEN, RITCHEMIERNETNTE LT NET
Framework B9 — 854k, 0 200 T a0 we o fy So ik

Sk, Xk SRR, 3 R AL T W B, B L A R K )
Sesh, Al B e, AT RA £ 35 Bhi ().

SRR AR AT IAT IO (executable) P L IR AY R AT B S0, a4 B [ 47
TH R BT BB ), BN (i3 W& p.3so) .

AppDomain appdomain = AppDomain.CurrentDomalin;
Azzembly [] azsemblies = appdomain.Gathssembhlies();

Gelhssenblies () EF—TH Assembly class objects #GERY array, S0 75 D&
FLaT MR AR EE, 8 F RIEEINE system B

foreach I hAssembly a in assemblies’)
{
1L [ ra8ystemfgsemblyd a })
£7 W WEREET chaprerd\tester\tester. oo R4

continue;

C# Primer - A Practical Approach
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ATHERFATEESS "EEEINLHAR" © classes. Bk, s
1, BATRA sevrypes () BE—4 Type objects array (F& SR {F & W 8T
A . RS EGEA aray, A DAY G5 D6 — 0 2k,

Typa [] £t = a.GetTypes{);

farsach | Type tt in &t )
if ¢ EE.i=C]lass )
Aotivateor.Createlnztance! tt };

L BRI creareinstance o) ¥ S M ET class B9 static HE R (g 8E) |
ST IR B I M] test . Tester delegate AT, 2 — b HEH
test.run{) ZAIEE (FHE: test £ testllarness object) .

L, EHME R . N class HEUHE 2, Wit A JL RIS, =
PARRP ik H 8 restBarness MBS, BEHFHIM dases iande, h@sle
ATy HUGE B AT M S fob S L 3, TS Wi B 2 g s i BT

8.6 Attributes (4= )

Attributes {3025 "o EEER"  (meradeclarative information) . C# H 5 #F
B S attributes ( MFF intrinsic atiributes, B4 R4E. MERM) . BFELHGE
FE SR avtribute %4, H3T /2T ARl i type reflection { ) 8K §F ) I 7ak 2 4
L atributes. B FH A altributes” F1 FPE E LR attributes” #4L classes, &
FEMNRTESRERZET A (text based) . TESH “HE Y atiribute” Z 17,
BALEREGTE —T "B 48 artributes” .

8.6.1 [EHHE Attribute: Conditienal

Conditional attribute (835 (TRE 6 5E W — 15 class A8 G 8T, 0 Bhps S0 16 6 3t
TP E W Lk T RS (ATRITFIES conditional altribute BT
BB A R Al properties fF E) . atribute §FF AW (1 1) 206, LTFEKF
(et BB A . P10 open_debug output () Al display() BER & — 4

Conditional attribute:
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using System.Diagnostics;
public class string length : IComparer
{

private void open debug cutputi)
{

Fileftream fout =
new FileStream({"debug.txt", FileMods.Craate );
of = new StreamWriter{ fout );

publir vaid d15plaf. string x8, string ys, int ret wval )
{
of.WriteLine("inaide conditional function display()!"}:

cf.WriteLine (“"word #1: (0) : {1} ", x=, xs.Length]i
of WriteLine ("word #2: {0} : {1} ", ys, ys.Langth):
of .WriteLine ("return valum: {0} *, ret wal):

/F not allowed: conditional data member
// [Conditicnal | "DEBRUG" )
private StreamWriter of;

HIMH MR BRES sdefina FEHHE. IR EELE B8 conditional
mmmmHMﬁum.ﬁ@ﬁFﬁﬁ$ET

fdefine DEBUG

PR aT LU A gunder IR X, Wi

fundef DEEUG

T HAE 4% (preprocessor) 6 4 0070 BREE C¥ B2 M, BFLUEE S RHE
B M #undef fr-d. WA LR ARRHATESCLES, BREITTTHER
F oA, @i,

public class string length : ICamparer

{

------------

..............

:-p-ln__dlbug_nutput i :| i
|
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public int Compara( object x, object y |

{
LE aff Sl fentehngol) - FIUE Gy dei stedog oy )
throw new ArgumentException{"hoth must be strings™):

string xs8 = (string) x, ys = {string) y:
int ret wal = 1;

// calculate result in ret wval

SRR DEBUG: fa i defTasE eRTs SReaiEER s

display( x5, ys. ret val };

return ret wval;

R conditional WAYTTFHBEEWE Y H Y, DT 0 L ek A 50 2 IR
E Conditional mﬁm'ﬁfﬁﬂﬁ]ﬁf?ﬁ-

8.6.2 [EAH A Attribute: Serializable

Serializable attribute J7RK 1~ class T EEFF#I{L (serializated) . serialization
M JEAE R object B TT W17 M2 BT FAMTEFEA (presisting) |, F4%
F¥ ohject M 500ZR, LIGEOEWE. AT 45 objects ITR{E T 8L ik 4,
PN al £ WL (remote) THEHL. BEAHAT IS REWER R (felds) %
NonSerialized (AFu[FEdl{E) . LITEEN N Se.riah'za]:nln:ﬁf[Hqulx class,

EM out atream ﬂﬁw-ﬁmﬁ HonSerialized:

Llass Hatrlx
{

privata strinq out_stream;

float [,] mat;

E#5 7 7 1~ class ¥RIC 0 serializable, -4 {7 TERIE0R? L1 F 3 )
31~ class object fRTFFIHEG L HF, HHEREE (BAREMEiRGE) . B
FRATTRS TAR A A
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Be T AHETFETE

B H object FFIL (serialize) FBEf, X&MEIE LT Binary ff BE(P

B BinaryFormatter class. FERMEITH (serialization) BiEid pinaryrormatter
B serialize!) %M

using System.Runtime.Serialization.Formatters.Binary;
using System.ID;
public void ToDiskl)

{

Stream s = File.Open{out stream, FileMode.Create);
7 FE. B L—iTHIR, CNE.

BinaryFormatter bfm - new BinaryFormatteri):
bfm.Berializal &, this }:

&5.Clo=al);

BESHEN R EE (RFAE) —HEEREN objects HERE—F

it BinaryFormatter BY Deserialize () SR AY ;

publis velid FromDisk( string filename )}

{

Atream & = File.Open{filename, FileMode.Open);
BinaryFormatter bfm = new BinaryFormatter!):
Matrix m = [(Matriz) bfm.Deserializel(s);
5.Clo=al);

mat = m.mat;
cut_stream = filename;

/¢ Wit cut stream# NonZerialized, FELBTRERINIEITHE

BT RANEER, peserialize ) BAEM — - cbject object. [

R R AT e B AR TR ED) Matrix.

8.6.3 [H&HA Attribute: Dlllmport

DllImport attribute MitTRATAR 4 “Fih NET Emmdl” . 3

F, BiWELA—-EEM AT Timer class, FH L ) 1 ) FR
(routine) fLZTTFERT23, X BT F i) E 2 IF2 & unmanaged (JE4F42) Win32 API.
rimer class B e ¥ ETHA N F

23 4 Microsoft . MET Framework beta fiZh 8 # T Counter class ig . A Programimer's
Introduction fo C# (APress, 20000 #4¥ 7 Eric Guonerson RS F L E 7 M
Counter class, 1% B A Timer LR M Eric BRI 30 .
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public clasa Timer

{

private leng m_elapsedCount;

private long m startCount:
private string m_context;

O SRR S R S R !
private static extern bool
LuaryPerformanceCounter{ref long cant);

i TS bEropEe sUER IR TR R
private static extern hocl :
QueryPerformancerraquency(ref long frgl;

MR Y extern, B NENIRIEGE LA —N R {7,
HARENREEE L. TR private. public 87 protected. B S E 1R &
i A B AR M B AT, lin,

public class Timer
{
publice woid atart ()

m startCount = J;
QueryPerformanceCounter{ref m startCount);

public void stopi) |
long stopCount = 0;
QueryPerlformanceCounter( ref stoplount };

m elapsadCount = [ stopCount - m_startCount J;

public override string TofString/)

{
long freq = 0s
QuarvPerformancefrequency | ref fregq );

float seconds = (flaat) m_elapsedCount / (fleat)

S BBE THEE, BME
return m_context .+ 3 "o+
seconds.ToString({) + " secs.":

freg;
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348 # 7 & ASP.NET il Web Forms it 5%

shis i men 3 A RIS WIRE (view state) 1 #64r, FHIEF&wH
W, Mg iTEREll, SWEd—K oundp 25, ZEEERELRT.
FU0 AT panel MY calendar #EE LIRS — 1A, MIE (post back) ZJGiE
EERTEHNAT.

il BB A Page Loadil event handler il sh A, LI RE &
rounc-iip P AEIRE i bE i, NSt Beds i 2 v L T AT O 00 R IR T Bk
{19 LITE session object PEME (HidH) X HRAR.
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 Visual SwdioNET 7, BTFFERTEENEF (assembly) , R —F
"component DNA". 30 NET M ARFESRH — "B E—1& (self-contained) |
MIAT # 4 (versionable) . B il (self-describing) ™ 89T, 2488, Sad
TERMNETMATETETAE. EUATLLIPEIEE (intermediate language, TS
I-4R) ML, doh, BB EHRFE metadata, HPIig® T TR E XL AR
AR PSHEEETRAE " | R (AR T TR T AU e . SR £
TR (manifest) , WAMERTOAE, WPRSETEN. SHAREY
i, ERATE, DREHESEG.

AR (load on demand) , B4 UL, FAYRAIIMIE AR L
SR PR RS, 2 A B9 3 metadata B, 54T HIFR A2 dnak g
ACfE. RS " — R RIAY static #5 BEHIT" 1.

Ay LA SES R AEAT PR CSE AT AN LSRG fiE
frfigeif Cruntime representation) . Ahik & i LR, TEFRIOMFR.

INRT IR "5 ARG BT R, R A BRI R
il AppDomain class Y currantbomain property, THIA124ATEEFE (current thread)
App domain 4 2§25 5 PR (F) FER% - S0 #F8 N ELH] app domain # . LU (L5412 array
of Assemb1y class objects [¥ 7 2 HE [ 25 50 £ 72 49 A 35 40 25 B2 80 1 -

AppDomain theApp = AppDomain.CurrentDomain;
Assambly [] currfssemblies = thefpp.GethAssemblies();

Conscle.Writeline{ "Tha current AppDomain has {0} Assemblies",
currAssemblies. Length |

B rEFEEATY, BSEIF syeren. keflect ion B 55/H, Assexbly
class IERE M THP (82 VWi ik veflection irE&=I) .

using Syatem.Reflection:;
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LIS < N e S BV b s ol Assembly object, EATE A Assembly
class B static 5 7 @ GetExecutingRssembly (] :
Assembly myRAssembly = Assenbly.GetExecutinghssembly () ;
WAARTRE 5 ST RARERUST M nssembly object, FETIEE Assembly class
19 static A B B4 Gerassembiy (), HEASTTRATARAY BP9 5o B B fF a0 R Bl Type
ohject.

HARTF Type object, 3 F-A0k. NS 1% 5 51 ohject, HFEIN T (M
Object class {.’ﬁﬁlﬂﬁ*} Wﬂet'rypeilﬂﬁ_ﬁ Pﬁﬁ'ﬁﬂﬂ- E—#Jﬁ?&ﬂ, ﬁfﬂﬁfﬂhﬂl
i Type class [f) static B 7 E ¥ cetType (), SR EMEIEHR (—FFHE) .

Gbject o = new Fibonacecl();
Azgembly fibAssem = Assembly.Gethssenbly ! o.GetTypel) )

Type calType = T;.rpe.GetTypei“:—"as.rstem.t;lubalizatir:n.Llull.,lzlr:alendar"] ;
/il E: MM E—{Té vsysiem.Glcbalization. ™

Assembly calfAssem = Assembly.GetAagembly | calType };

it Assembly class, JLF T LU 1 2H 1 (943 ] {5 1. I Assembly
object A O (cntry point; IRFAIEE) . Tl Rugembly class [ EntryPoint
property:
MethodInfo ep = fibResem.EntryPoint;
B Methodingo class ¥ T system. Reflection S8 %[, P& 15 B 1S ) L
B MR EEA AR, s, DR, EERS, BUNEE. 82
THEFRAMTEE.

G ST O] A T TR, iR GetTypes () I 6 A,

Type [] types = fibhssem.GetTypes|();

et AR Tl cecType () L0 R, HEARBNYERD),

Iype [ibType = fibAssem.GetTypa( "Fibonacei" i
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MABFRIHANTENET, GecType ()iBE null. H0HAE 4 RAESE
BB RIS W, TR FHEE crue B Z5IBEA

Type IibType = fibAssem.GetTypei "Fibonacci™; true: . )g

A, LLUT A% R

i ML FM ver=1.0.2204.21 | BHAEEHEN . 02T Framework & Beta M, 7
FEHEERNE, THESRFEN.NET Framewerk fFEY . SIEMEeE 3 H
AT b .

The current AppDomain has 2 Zzsemblies

The Assembly FullName Property:
mecorlib, Vers=1.0.2204.21, Loc="", 3H=03&4B31l6d3adaeil

assembly name: macarlib
manifest loc: C:/WINNT /Microsaft .NET /Framework,/v1.0.2204 /mecorlib.dll
entry point: Hot Defined

number of types: 1205

The Assembly FullName Property:
Assemblies, Ver=l1.0.471.38017, Log=""

aggembly name:; Aszemblies
manifast loco: Ci /CHPrograms /Assemblies /bin/Debug/Assenblies. exe
entry point: Void Maini()

number of types: 2

The types contained within the assemhly are:
type name; AssemblyEntryPoint
Lype name: AssemblyExplore

W il 1L e A B89

public static vold getAssemblies()

{
AppDemain thelkpp = AppDomalin.CurrentDomain;

Assembly [] currAssemblies = LheRApp.GetRssemblies():

Conacle.Writelinei{ "The current AppDomain has (0} Rssemblies",
currhAssemblies.Length ):

foreach [ Assembly & in currhAssemblias )

{
message | "\nThe Assemhly FullName Froperty: \n\t",

a.Fullfame ):
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da.FullHame.Index0f( '."' 1:
a.Fulllame.Substring (0, pos);
a.sarTypas();

int pos
string name
Type [] t

string manifestlocation = a.Locatian:
Methodinfo theEntry = 3.EnteyFoint;

message ([ "assembly name: ", name );
meszsage | "manifest loc: ", manifestLocation )

message [ "entry point:
theBntry != null ? theBEntry.Teltring() : "Not Dafined™);

message [ "number of types: ", t.Length );

if ( t.Length < 10 )
{
Conscle.Writeline(
"The types contained within the assembly are:");

foraach [ Type tt . in-t ]
message{ "\ttype name: ", tC.Name )

YR AT LI ) nesambly class 8 stalic Load () B LoadFrom () H C.EF IndE 5
THEMRIT. WEEFEN “F LT assanbly object HHHFE-TR BT 65— 304,
TLI{¥  createlnstance (). F— VWit R (reflection) B3 $H R o5 — 144 .

FEER MmN SR EE R, FMAER A R
(module) SEE¥ETFF-HEM (AREDFERCIFA M — Bl - E RE) 7 328
%R private B shared? MESMEAEAREE, L@ MTOHE. REWHET,
Visual Studio AL private FHIF, HOETHE WPd GFE:. P
Visual Studio il " FRMEMHE" ) .
8.2 Reflection GziT#i% 5 % 44

system.Reflection BEEAENLT —ERHMN rnroclasses, FI1L—WH
T MethodTnfe class. I classes FF3FLL T ARp3R g HEME U0 BE 7. constructors
(Hyit i3 ) | events (HEF) | felds (#ABER) . methods (A ER ) . parameters

(£30) . properties (Rit) FERHH L metadata (AR ) 0 atwributes (LB
$£) . PP % classes 71| T3 3.1,
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® 8 E EHETETR

# 8.1 5ystem

Reflection 6782 [0 M rnro classes

R EUTRE O RS, B0 e AR W T

class ik

Memberinta Em!ﬂ"i;' member ft] attributes, MM “member metadata® f{44).
EE—*T‘H@‘::FE.& ( ahstract hase class) |

Methodinfo | FRILHE T method ) attributes, 443 “meihod metadata” 11417

Parameterinfo  [SETILEE T~ parameter B attributes, HHEEETE “parameter metadata” BIUT
(i

Constuctorinfo | TKHUHE T class constructor B attributes, 3% "constructor metadata®
i

Prapertyinto T KE T property Y attributes, -J-Hﬁﬁtjﬂ "prﬂ-pﬂ;t}' metadata” A9

Fieldinfo ARHLA A field BY attributes, FF4E g3 "f;eh't metadata” A7 [a]

Eventinfo PHLEE A event B altributes, FF3L{EH "event metadata” 9 119) |

T ) reflection (KZHT) #tE#ERITR T vype abstract class. # 8.1 7nfo classes
(587 (] 45 £ ARk BE 40 51 FRRE 2 Type object 5% MM, Type class 4 “iE47 @A
chjects A B R " MEE.

IKEL Type object 1 &AT =R ik . R RATHA M — 1~ object, BT 124 85 M
Opject class #EA M HHY nonvirtual cetType 1) ", HUE H R 1 Type object:

public statiec
void TypeDisplay({ obiect o )

{

Type £t = o0.GetTypel();

// ... OE: now we have metadata access

}

/f example of TypeDisplay|) invacation

TextQuery tq = new TextQueryi)s
TypebDisplay( tq ):

FfTn) LLal i Y B B kAR B BL 2 Type object, 1§45 P& I 81 £ Bk T
1 B85 Type W] static GetType () :
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public statiec vaid TypaDisplay( string t_name )

{
Type = Tvype  GetType| t_name };

if { L= null }
A oosaldntit Find it
return;:

/... OK: now wa have matadata access
}

S/ an ungualified name ... rote that it wen't ba found
Jd 1if the type is defined within a namespace
TvpabDisplayi{ "Match™ );

£/ a fully gualified name
TypeDisplayi "Svestem.Math" )

J/ a fully gqualified name and assembly
TypaDizplayi "Syaram.Math, m=scorlibk"™ )

FEATAT LA R A nssembly object & LARTHP T LBTHE Type TR K —
W Type Wik, E—WRTIEE LitiXfEryHlr.

B 3] rype object, T W JLRTHEELM 1050 class objects. #-# T-, &
IR string class B Length property BIAU 515 get/set 17[R145 (accessor) 434
B, N 2k e

B R BT string ZHEM rype object:

atping 5= "3 sgimpple . string™:
Tvpe € B.LetTvpe (]

B FH8 A Tyvpe class f) GetProperty (i, 478 Length property (18 B
Froperoyvinfe pi = t.GetProperty( "Length™ ];

##| Length property X 1Y I PropertyInto object 22, FRA TRV LT 75 i A

T - B T s o TR

Length iz of typa Int3i2
Can Bead? True

Can Write? Falsge
Actual wvalue is 15
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a1 LT AR Bl -

Console.WriteLine{ ™(0) 18 of type {(1}",
pi.MName, pi.PropertyType ]:

Console.WriteLine( "Can Read? {0}\nCan Write? [1}",
pi.CanRead, pi.CanWrite i

Console . WriteLine [ "Actual value i3 {0}",
piJsetValuel s, null-})]}

IBIEATH seeing class Fr -3 89 properties — Fo &, AFAN{? oy 3 7
EEER? Type class MU T —HWAE cer oM (FH: MU0 setsvent /
GetEvents. GetField/GetFields) , 2 —RE 55X -4 E M BHEN 1nro
object, W8GR GetProperty () BIFEAHIRE: B —-1 cet ABIES HH R TIEN
HEH BIETETH public B B——i14 —1h 1nfo objects HF 1 array. INEFEETE
MEm, WEER —-f5s 8 (R, T8 oul) o FHi, WREEEFEN properties
BE, HkWH cecrroperties):

FropartyInfo [] parray = t.GetProperties/():
Console.WriteLine{ "(0) has {1} properties”,
t.FullName, parray.Length );

A0S L A array AT — W, MR R DR

foraach ( PropertyInfo pinfo in parray )

i
F4 same Console . .WriteLine as above ..
Conscle.WriteLine{ "Actual walue is {0}",
pinfo.GetValuais,null));

AEHERBEU L@ cetvaluel) 45| & B W (exception) . HE R
cetProperties (] A{LE[E properties (M) FHIE T indexers (ES|8E) .
property M, 45 Getvalue () BB S $ W% £ null, 37 indexer 5, 5 —3
Beh E T array (FFEHE: 8800 cbiear[) }, HATRESR 0 T M i # indexer
AT ST A HE FEAR S (111 AR (R array (9 0% T IR L indexer B A9 5 | 8501-4).
array |4 #Y 0 R Bk SR indexer AT M S $E MR, FEik, & rikeimas
— M, FATEMMELT TE.
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Can Fead? True
Can Write? False ; .
First index wvalua is A ff VR MEXMS a

Length iz of type Int32
Can Bead? Trus

Can Write? False

The Property walue is 15

(LB L b ot e 4 Ll e ) 0 o O 5 (AT M 4RF (runtime programming )
e 4 (¥ 45 iF 4R 3% ( compile-time programming) 2T AR . EATHMNE (runtime
programming) TLFFRF I TSRS RLE (type system) PYSLFLR Y. Bk THE
Joa iEHE, (HRMEEYE S ETHRE (runtime environment) HAEEER,
TREEREHA W KR

8.3 )T BindingFlags f@ﬁ(ﬁﬂ%ﬂﬁﬁ ( Retrieval

string class & 5 - properties, Hrft HEM-T2 public. BCEMWMRL T, cet i)
HEHL public instance B R, 45 27 3 64 B A class BRI R . JEAT]
A #| F| BindingFlags enum object tif 48 134 Gl & 5 6, 4 04T A] 2L 35 SRR static
Fi, 3 F nonpublic B, 23 A3 LI AT A {07 AL A

RindingFlags 70 (enumerators) FA#rif “MHLE " My @i .
§ B BindingFlags B TLAE public Ml instance (iFi: EE—HBKRE,
FERREWRT) . WA ERI nonpublic B R, FRAMEH nonpubl ic HAE LIS
GetPr-:-pertiEsHﬂt- il FE MBI :

PropertyInfol] parray = t.GetProperties{BindingFlags.NonkFublic) ;

Bl EshiES RIER null, #RAEREEARN. EHIFEREER, FELHS
UF e T ™ 0 0] e B B . ARt T T nonpublic instance M58 L 18 REELL bitwise
OR (fEfua) BERNESRM- L (enumerators)

BindingFlags £ = BindingFlags.NenPublic | BindingFlags.Instanoe;
PropartyInfo[] parray = t.GetProperties{ [ );

22 }i# R Reflectionfermission security code fiFIR] nonpublic A H . INFAEE
o, £#iH securityException W,
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INRE L H static fl insfance propertics, 45 public # nonpublic, AT
2AY,

S OK: retriewe all static and instance members
// that are public and nonpublic

BindingFlags bitmap = BindingFlags.Public |
BindingFlags.HNonFublic;

/f consider all static members
bitmap |= BindingFlags.Static;

S censider all instance members
pitmap |I= BindingFlags.Instance:

PropertyInfo [] parray = t.GetFroperties( bitmap };

IR TR H public. nonpublic. static. nstance BLE, A{E A Lockupall #r
7. B FIRA S LS 6 5% £ %47

// OK: this is a shorthand notation:
S/ it also retrieves all public
df and nonpublic static and instance members

FPropertyInfc|[] parray = t.GetProperties (BindingFlags.Loockupall);

— R, RAT SRR B " ey (1 8 {3 public instonce A )"
fl "Bl Lookupnll HREUETH ACMA" 2 MG R, w20 — - B s
{enumerators) Ml bitwise OR ZH .

WenPublic il Lockupall HE[E| Y4 base class Y protected BERL, {HFHLE base
class [ private % 7 . '

BAF, b3l Rlkl "4 H BiﬂdingFlags“ F “FfHEH] E-indingE'lags“ ]
PR ol de & string class IR AL R -

Fieldinfoclass IMRHTARTHERAMNGFEE . REFWR T, cetriclds) 7]
AE o LI ACUB4r class AL, FR1 il R 040 S ol B 52 53 private. [T 4274
BEAFHE (siring) WA cecrields i} BIE R:
numbar af public string fields: 1
R AR, BAIELEE string class MERR—PHRERA. Y®RMLL
Lookuphll A5 AK I cetrields{):
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FieldInfo[] fi = t.GetFields(BindingFlags.LookupAll):
Console.WritelLine{ "total number of string fields: (01", £i.Length };

Lt R EITE TR S g I
total number of string flelds: 13 // %4 BPYXEFETRRE
FieldInfo class B propertics 7 Wame. TsPublic. lsPrivate. IsStatic 3

B, WAL, OWHES Y protected T[54 SIAHE" £ property. 1L T8
foreach 115 B 36 10 0 0000 [T 4 1t 45 -1- A AL -

foreach {( FPieldInfo £ in £i )

{
Consnle Writel{ "\t{0O) 'r: v, f£f.MNama );
Console. . Writel( "{0) ",
F.I=Puklic
7 "public”
f.IsPrivate
T "private™ : "property?" }:
i VR BAMEA(C LT ReR R B e
Console . Write( "[0}\n™, E.IsStatis 7 “gtatic™ ; "" J;
}

R L

Tha 13 fields are as followa:
m arravlength :: private
m_stringlength :: private
m firstChar :: private
Empty :: public static
WhitespaceChars :: private static
MASK LENGTH :: private static
MASK CHARS :: private static
HAS_NO _HIGH CHARS :: private atatic
HAS HIGH CHARS :: private static
HIGH CHARS UNDETERMINED :: private static
TrimHead :: private static
rimTail :: private static
TrimBoth :: privata static

iR sk bis iR R,

total number of string fialds: 8

The 8 fields are as follows:
m_arraylangth :: private
m stringLength :: private
m_firstChar :: private
Empty :: public static
WhitespaceChara :: protected staric
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TrimHead :: private static
TrimTail :: private static
TrimBoth :: private staLi;

ammmmme#ERTIWTﬁﬁﬁ{ﬁE:ﬁﬂﬁﬁﬁMﬁIHTJ;ﬁ
SEAEHEM A, R peclaredonly, FIREUE LT class A0 RE R (8 4R if e
#H) o B R 1gnerecase, SFATH L & WS B ATAE S L. 49 get
B 3 — rRAREEE, Ll sindingrlags fEME A%, (B, X H AL
AU R A AR Ger M¥E, P FHE £ EM oo BN
BindingFlags ﬁﬁfﬁf&%—ﬁ’lﬁ-‘-ﬁﬁfﬂﬁ

GetConstructors () FLE public instance #4538 8 . 4n 8L 98 [ B B2 (0] static ¥
o, A B IE T static, {BE0HE.

/¢ retrieves public constructors and

// the static constructor, if present
BindingFlags f = BindingFlags.Instanca;
f |= BingingFlags.8tatic;

f |= BindingFlags.Public:

constructorIinfoll ci = C.CetConstructors (f}i

b A ZE [ HL M nonpublic 35 F3T, FTLIE M privace A2 TAEER bitwise OF 14
fEfF, HAEM Lookupall HAETT. BT base-class M3 i WL 0 k| B L2 A &
Wik . ;

RIS it R, TRNMaE, BAFEHhGENLEHE
EF . Ml R AT B signature (IRIT) |, R FLBI1BTEA NS
B USSR, BT — N Type objects S W array
HLELE Rt E e —t85, ﬁ'ﬁ'Eﬁgﬁ'GetC:nstruntmr[] . MFHREEx
MBI, S5 — Al TR Lo TR 3 R M R, SR R 1 A e 3R
B null. F A RE "L sering }Jﬁﬁ—gfﬁn int AW _SI18" MMk en .

/f first we define the two arrays
static Type [] nullSignature = new Type[0];

static Type [] stringintS8ignature = new Type[] |
Iype.GatType ("System.String”, true ),
Type.GetTypea ("System. Int32" )

bi
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constructorInfe ctor = t.GetConstructeor( nullSignature )
p B R o BT R Tt e R

ctor = t.GetlConetructor|( stringIntSignature |
LI { et S8 fidalaae e i . o 5

Bl EE A T me R BRITFENESTFRE DT 28 prine M4
Mahsddk, RITGMEABLIIE, AFHAABIRIO LM —{r H ek mdrasis. &
AW 5 EIEHE type objects ALK — -1~ array, Mo EHERL L BTN T8
$e. .

MethodInfe mi = £.GetMethod( "Print", stringIntSignature );

R B T class BIATA I B RS (AR mRE) . WM cetMethods ), B
=& [0} — -~ array of MethodInfo objects. MNAEIH class {97 (Lol ok A B ¥, WER
— 35 25 N1 B acray .

3 H AR ATIRCE fry RE B R Bk SB[ — 368, sl properties (JaSE) Wi
constructors ( FEE S . 0 HLEHT [ PR el BRI H AL, W] GetMembears ().
i 5 19 0 T i A ¥ HAB ] public static G A public instance B M. 4485, #Rafll
{541 pindingFlags 51, M ERIMEHR.

BE T cetMenber {string) - IWRFTEES] T AWK 0, cetMenber ()
1R [B] —- MemberInfo array. (LR, TaiRE AT object, B4R 6889 w5 #]
AEMmE &L, P S E D SRR e AR pull (FER, AREIERZE R aray) .

3.4 Eiﬁﬁ%} {runtime ) ﬁm%"?‘ﬁiﬁl EE['%{I

MethodInfo #l ConstructorInio P classes #E AR T Invoke (), TRV E

i HIEFT Methodingo object B ConstructerIinfo object M (reflected, BT

R ) M CFREL . X A AL I T Y B methods ] constructors) . B 55 M AR i

—f ebdecs array, UH (GRS E AR A SR B EREHE T nstance

(Mo dE static) #4E, 5 riRAE R EER 1 — TR 516 object. MIERS
—A~ 8l F.

T8 i A i e R A 00 RYARICSL (signature) IR [A] BY 5.

static public bool
invokeMethod{ atring type, string method, object[] args ){}
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HE, MEHBRE R ERHE Type object. HHHA X1 5 5w E F

false:

Type Lt = Type.GetType| type |;
FEOU- L = tmdEl )
return false:

BERERDNEAEMANEA B, WERTY, FRED false (BIHREH
wasE, afREURR ML RN M RRCLEE CEE fa1se” HffliE. ATE
A5 1R R R k) -

MethodInfo mi = t.GatMathed( method }:
if { mi == npull )
return false:

IR pl R R static, FRATRILIEEMA, EAEMH—1 static 4T 7 & #H A
T LD class object:

if [ mi.I=z5tatic )
mi.Invoke| null, args };

{H BB - A A AR B nonstatic, BE 848 HY class object A BRI . #ABERE T
class ohject R fiff 5.

if { mi.IsStatic == false )|
obhiject o = Activator.CreatelInstance( L )¢
mi.Inveke( o, args }:

Heh BN activator class F X T System frBEEA, R HEHK, A
e T Type object {8 4~ local object 8 — -1 remote object. it G FE 2
T AR R A BE oS BHE RS (S LTI, s ekl
i) 5t — -~ thy S 1 R BT object array, i &R W& (1L PR &L

Invoke ()3 [E — 4 object, IErPFRFAT % MR [0 {7, 005 1% e i el A8y
924 void, MUEE null, BHIEAIMSCIUER TR R, a6k REAP 08
8. invokeMethod () B —-TEINE MM LB A LML, B Tnvoke () TR [ #9554
. AL “WBRE" (MIERE false ) MFIREIMET KM,
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static public ocbhject
invokeMethod( string type, string method, object[] args )

i
Type € = Type.GetType( type i
if { £ == null )
throw new Exception|("Unable to find type "+type): /B4 'new’

MethodInfe mi = f.GetMethed|{ method };
L L mi s EL )
throw new Exceptioni!"Unable to find method "+method);

I mi . TaBtakic )
return mi.Inveke( null, args );

object o = Activator.Createlnstance( L }j
return mi.Inveke( o, args );

B T MethadInfo class [ Invaoke (), FieldInfo class B8 — i cetvalue )

M setvalue(), AIARES R EMELMA (fields) .

o BLAB I RE-T property Y get B set THMI8% (accessor) , W4 &
#A7
1. il PropertyTInfo f) GeccerMethod () L get PHRIARET A1 B BY MethodInto
object. MWIHIEEFIT coc iHTRE, WA cetsetMetnod) .
2. EATHLE] ) MethodInfe object, WK 1nvoke () Y.

8.5 HFIMIRXZEIE (Delegating) 45 Reflection

212 1+ &l delegate BRI, WS KBUTET -1 testkarness class B30,
testHarness 47— static delegate B R, 5IMY classes T L] 4538 B iz 47 54 0l ik ol
i Bix - delegate B8 1. 21 class Bl (FF: 6 p.ss) .

public delegate void Action{):
public class testHarness

{
static private Action thelAction;
static public Action Teater
{ get{ return thefction; }
seti{ thelhction = value; } |
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static private void reset() { thelction = null; }
static publie ' int gount()
{ return thehction != null
% thaietion.GetInvocatienList () .Length & 0: }

R

e, ¥ class ReiETE L static WikmFaEE o "B 2 T8N W
REHEME Tester 4L, L

public class testHashtable

{
public woid o 1 R B RS
public vold testl{){ ...}
static testHashtablef()
(
testHarness.Tester += new testHarness.hctiond testl ):
rastHarness , Testar += nev testHarness. hotion{ tesctl 1
s WrE BLEMAER SR T. W22 (p.9o)
/¢ testHarness.Tester += new RAction( Lestd )i
Fi teatHarness.Taster += NAaW Botiond testl )
I
oy
}

HEBFEA D4R cestHarness /Y static run () .run(} L - delegate
B AR IR R, GRS My i Y B, JFHCE (reset) delegate:

public elass EntryPoint

{
publiec static woid Main(} | testHarness.runil; |

i
}

puhlic class testHarness

i

publie static void run )

(
if | Taster != null )
| Tester(): reset():. }

g
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PAMDLCREY BT — 225 B 8. BRATAIREE IR T “AREEAR test L™ 115
— 1~ class () static 43 iR 809 B A —2 SR B A con 187 Z 0704 H
A. BF runO ERIFAD Main) BI5E - FEW (REW) , RIEREAT
AT LLFF R O A . 10 T AT 1 799 - ] A«

Lo BRI % 76 (T A ) 4% - class ) static i, MiTasEZ IS ERA
run () 2 HISEM (AFHIEfT Main ( HIE - RiIBNZ M52 7
2. BIEEEH A THE, A BB 0 FHAH RV ) static A1 @ #?

M ETHE, HA— - B fr 6. 30748 3 & R E 2
testHarness Y static {0t e $(— E & 7F ul-!ain‘.] Y run) ERECICERAT AT SeRd
WA . AL HE, T4 cescBarness B static F43E o6 O 2 35 100 B L AR BT 3 nh e
AR

PR AT ER? ERRITER AW AR PR, F el
] R AL S L U 0 il P

1T AR LS| B R static Ml eR S AT, XETRLEST (i T S
Al — " maE. REAEL, |ATEENERIEENE L NET
Framework {f] —#&4r, 0HLL 56T 06 {0n) a3 {7 sio i

SEAMEEE -3 i Rl D GRS RS o -4 0 Ll M R - e S A N
dhah, Wi AR E s, BT EL W £ 35 shid (] .

TR R IR w3 T S8 (executable ) o TN B BTAT U B, R S I [ R
ARV B BF A L, B Cifi. F & paso) .

AppDomain appdomain = AppDomain.CurrentDomain;
Asgambly [] assemblisz = appdomain.Gethssemblies{);

GetAssemblies ()i B — ] Assembly class objects £ AERY array, FELE )88
T2 HI N R B FE RO T RIEER VAT syatem AT,

foreach. (Assembly a in assemblies ')
{
if { isSystemRssembly( a )]
£ W WEEHY chapterBi\teateritester. os B R EdEE

continue;
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& FEVEETTAEEE "EETHIEER" 1Y classes. EHIL, HTTER
#, ®A1AE cetTypes () BLE —* Type objects array (FFH EE P LA
#ME) . BEHRET array, FAEPICF AN &K R E06E— ok,

Type [] t = a.GetTypes();

Eoreach { -Type Lt in t .}
1¥ [ tt.isClass |
hetiwvator,.Createlnatance | £t )

PLETMA createInstance o) H il A AH R class [F) static ¥ ai 8 (IR -G0S |
X0y i R B A U test.Tester delegate FREEMAR, & - WAMERT
test.run() ZW AL (1FHE: rest BT testdarness object) .

dodk, AT RS . P class SEM R A#, dEARBR,
PIME I HALACW teatkarness HIbE. ERFEELL classes fzhlt, RAHEHE
{77 A% SHVAEL T AT ) ) o e 4 s B e s e, TS W sl {2 B sl 3T

8.6 Attributes (4 4F @)

Attributes 8  “ WS (meradeclarative information) . C# WL T
TSE Wi attributes ( ¥ ¥ intrinsic attributes, EERIE. AFERE) . &Rk
SE T attribute BB, HOTHEIETTRAME L] type reflection 8250551 ) AR EL AT
i attributes.  ©[§47 8 atiributes™ 1 "B P H E L8 awributes” #4 classes, B
MBS FEALEET A (text based) . £ “HE X attribute” 2 B,
BAVEREMSE T "EHE L attributes”™ .

2.6.1 [M&EAE Attribute: Conditional

Cenditional altribute (T 1AE4E F ¥ — L class [ B e, o0 O o HORE AR B
TR E e B A R R AR conditional attribute BT
Hrd ol 5wl properties 8 ) . attribute 33 =3 HEW (1 1) 26, ¥ TER
A G 1) R IR BR BT . M0 open_debug_cutpur () HI display() BEHAH — T

Conditional attribute:
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using System.Diagnostics:
public class string_length { IComparar

-1vate vﬁ1d ﬂﬁPn d#hug output ()

FileStream fout =
new FilaStream("debug.txt", FileMode.Create ):
of = new StreamWriter( fout };

I AEBUGY

puﬁllc void display( string x=, string ys, int ret wval )
(

|H1-

of .WriteLine("inside conditional function displavyi()
of .¥WriteLine("word "#1: {0} 7 {1} ™, x5, xs.Llength};
of .Writeline ("word #2: [0} : {1} ", v3, ys.Length);

of .WriteLine("return valuwe: {0} ", vet.val);

fFoant allowed: conditiomal data member
fF i [Conditional [ "CEBUG"™ )]
private StreamWriter of;

HHEMLHNEFHBREYS jdefine BRHR. IWHEL FEK conditional
attribute 89 H true, MU ERFEPRID T

fdefine DEEDG

it w] LU #undes BUARASZ X, #lIN:

$undel DEBIG

it T HiisE B3 (preprocessor) fir<dp i HHHLTE C# R, LTS 08
i FEMH sundet frd. MALERAEHFATESLFT, BREINETER
EFRESHIE. Fn.

public ¢lass string length : IComparer

{
public string lenglhi) |

............... e v\.'\-':l s e

DL R DERDE s defined, this ekeies T
cpan_dabug outputi):
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public int Compare( object.x, object y |
[
L€ afif b et i isbedng Ry - F DO Dy dsteteing T i)
Lhrow new ArgumentExceptian|{"both must be strings™):

string xa = {string) X, ys = {(stringl yi
it et val = 1)

// ecaleulate result in ret_val

dlsplay[ xs, vs, ret ?al b

return ret wval:

IN# conditional MMERFPEARELHA, WRATHS BT )
M conditional A EKMMAITHS.

8.6.2 [Af R Attribute: Serializable

Serializabile attribute F#7RH-T class 7] FFFIE (serializated) . senalization
BB B RAE 5 object BLEE T LT 2 iEE T TR A FFEEAF AL (presisting) | #f¢
% object By MR, LIGE A GRS, FAIFT LAY objects FE3Ib 5 5T TF 8 4
N A MG (remote) FTHEAL. oboM AT LUK O LA MR AL I (fields)
NonSerialized (ATFFME) . KITFRE LN serializable i) Matrix class,
{5450 cut stream i B AEARR N vonSerialized:

claas Hatrlx

{

private string aut stream;
float [,] mat;

0L ZAHIE A class $F3E serializable, T4 HAMTHITRFFILBT L1 F R
A class object AT TP, TRRIE N (HATRFMHIRNE) . Wk
Tl 09 T4 B THA.
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[l Sc#f object EFI{E (serialize) EREE, X2 HBIFE YT sinary fr 256
Ml Binaryrormatter class. FEFIEITR (serialization) #illi) BinaryFormarter
M serialize ) SERM:

using System.Runtime.Serialization.Formatters.Binary;
uaing Syatem,IOr
public veid TaDisk()

{
Stream 5 = File.Open(out astream, FileMode.Create);
£ s BAS E—{T9R,. Sl
BinaryFormatter bfm = new BinaryFormatcer();
bfm.8arializa( =&, this }:
8.Clocae();

wEEER R RE (BFFE) — HSEHEN objects KB [FHE—A2E
1@11 BinarvFormatter rF'ZI Neserialize () }L:.Fﬂtﬂ*j
public vold FromDisk( string filename )
{
Stream & = File.Open(filename, FileMade,Open);
BinaryFormatter bfm = new BinaryFormatter{);
Matrix m = (Matrix) bfm.Desarialize(s);
g.Cloael);

mal = m.mak;
':|1]1'._E1'.T-E|‘-]Tn — ‘F_‘i'|l?!|'|-3T|'IF.".-‘

ff PE: out stream £ WMonSerialized, BFLLIMEIE{TRE

ATREEI TR REFER, veserialize () BATIEE — object object.
BEFE P b T e B ) F R N Matzix,

8.6.3 [HH % Attribute: D1lImport

DllImport attribute af iEFATHHA -1 “F2&M NET FEMEN" . %46

T ROVBEEHE— R8T "B/ %" Timer class, FILITE 40

(routine) [FI1=4THEH23. L B AT FIRY 2 B8 2 unmanaged { JF T8 ) Win32 APIL.
Timer class B PY-T e 8B LOF

23 %y Microsoft B NET Framework beta R 4-H 48 T counter class 7, A Programmer's

Introduction to C# (APress, 2000) B94E# Eric Guonerson b S A FH= T
Counter class, X B AY Timer BX6: M Eric AR M.
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public class Timer

{

private long m_elapeedCeunt:
private long m starkCount;
private string m_contaxt:

private static extern hool
gueryPerformancaFrequency (ref long frqgl;

A B TN exvern, [RPEATRAMIE A —RAIE B,
HFGEREE L. ETTEE private. public 2 protected. TG EA1E &
i A, ) R S b e A EAT), .

public class Timer
i
public void stact()
m_startCount = 0;
QueryPerformanceCounter (ref m_startCount):

sublic vold astep() |

long stopCount = 0;

queryPerformanceCounter| ref stopCount )i

m elapsedCount = { stoplount - m startCount )i
[

public override string TaeString(}
[
long Ereg = L3
DueryPerformancefrequency| ref freqg ):
float seconds = (flecat) m elapsedCount / (float) freq;
T BEL—TH R, SE
return m context + " " +
geconds.To3tring() + " @ecs.”;
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58 -EM wordcount P, REESZFEME M Tiner class:

private wvold writeWords()
{

Timer tt = null;24

if ( m_spy )

(
tt = naw Timexr{);
tt.contexzt = "Tima to write file. ";
tt.stare(};

// ... the actual writing goes here ...
1f [ m_spy )
{

LL.gtop();

m_times.Add( tt.ToStringl] ):
!

i B m_Spy E—THRPFwme ﬁ'ﬂ'?ﬁﬂ'ﬂm m times == ArravLizst
object —— IR T FFIEAIFE P T FAr @8 (NSRRI ) A KT, cantexe
& Timer class B public property, 3 T m_context FRH.

8.7 SEMILMNTH M Attribute class

Attribute LR BT class SE6E. BATETLITI A H 5 L1 anribures, TTHER L H
attribute B9FB class L5401 B B BEL E Systen. Artribute. IE4h, MMBRER
T AR A 2L (nonabstract classes} , BAEE - public HIEEE, 1 HZXT class
B U [A] G B 5 S0 IL public. BR80T attribute class (& E Microsoft S084) |
BEXLT - avthor anribute, SEIFRE A AH A DG L "M EES. R0
A, HEMFT WATIEM metadata attributes:

24 EHMAEFRESES, XEHAERTY WS oo, BIMFINEE, HiTE
MBSV L FRZ ir A ©RRLAT R, W18 TRHER AT RS
AR e Y it
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8.7 ZCHEME OM Attribute class T3

f/OHRE: LTFR—1TRMS
// [AttributeUsage( AttribuleTargets.Methad | AttributeTargats.Class,

o Yl T
| 34 o T 5
i S LTI =58 R AR

public class AuthorAttribute: Attributa
{

public AuthorAttribute( string nm )
{ name = nm; version = 1.0; }

public string name ST REMM T m name #1=4* property

(
get{ return m name; }
gset{ m_name = value; }
|

public double versicn /) . MAMMET o version f—4
Propecty
{

get{ return m version; }
set{ m_wversion = value; |
b

public string comment // ¥ ZEMET m comment i 4
property
{
get{ relurn m_comment; }
set{ m_comment = wvalue: }
1

pPrivate string m name;
private string m_camment ;
private double m varsion;

B ActributeUsage attribute.

[Attributelisage | AttributeTargets.ClassMembers,
AllowMullbiple = true )]

A FFHE: EEMUNATIR L2 FiiRW,. Bi#%p.376

M T Author atiribute AL AR A . classMembers B0 EE — attribute
BE®F FTE class. struct 5 enum R EE , 70 FEERY 80 & (k. #FI NET
Framework OV #2422, BEEA T class. Method. Enum FHH¥ETT) .

BEHH T, — U0 (entity, BFETLR) FAELBERA awribute By L6 .
BESAWAT R S 0EH, BOHERT S0 amibute k. TR ES K
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AllowMutiple FFEATEH.

Tt class [W0 B3 T avthor attribute FUE 4G 1 2erizlizable attribute:

;luaﬂ Lestnttkihutea
{
£f PR U.-F:EH‘T‘ attrﬁbuféﬂ ‘ﬂ“fﬂiﬁ] “i‘ﬁlﬂ'd&itha

publlc vlrtual vaid display[b { f* i *I }

PRt ir2m, A ARAE attribute ({45

// unnecessary ...
[(AutherAttribute ( "Anna Lippman" )]

s, atribute MEBBEHMN EESR aAreribute, BHINPEF auther,
o= HH N nuthorattribute. ﬂEﬁTiﬂ‘ﬁm’T‘?ﬁﬂiﬁf@%&.

T ST A — T 0 O, S B e i e L [ G attributes, AP-2 5E | attributes
LGB TERHG, Sk, BIRAGTEZFAUE. WinklT RN
testattributes JE F acthor atiributes 0940 1 REE4H .

There are 1 attributes associated with testAttributes
Author Attribute: Anna Lippman :: wersion 1.00
new hire; first project

There are 7 members associated with tastAttributes

There are 1 attributes asszoclated with display

BRuthor Attribute: Kenny Meyer :: version 2.00
extensibility for user

There area 0 attributes associated with GetHashCode
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There are 0 attributea associated with Eguals
There are 0 attributes associated with TeString
lhere are 2 attributes associated with doit
futhor Attribute: Danny Lippman :: wversion 1.10
Author Attribute: Kenny Meyer :: version 2.00
added threading support
There are 0 attributes associated with GetType
There are 0 attributes assoclated with .ctor

IR, = R ETH 0 240 atributes B4 “E R L MRFERE, &
JERET LU WrEE: RAL RLN attribute 8EH .

A R A8 E 2 LA T 8 17 b i K

8.7.1 fr'® (Positional) Z¥ 5 R 4& (Named) &4

mﬁhmﬁﬁﬂ*mmﬁﬁﬁ{WMMMWWmmﬂ]EMMMMWﬁﬁﬁm@
W, A DEEEEERMESN, B ruchor attribute AYE &
g2 A

.4 £ 8 ( named parameters ) T4 % actribute class i public property { 8k public
SR L L) BT auribute SEPTTE T, M3 EA SRR AR FRE",
.

name = BXpresaion

A P ILZEW: veraion Fl comment . 7E Authar attribule =Ll = I
S ¥al Lk BT LA A, EAmRL N, e EaErE, HLIEE R
It .

B Sua LUER RS, REREE i S8z F ey, Fm.

[Auther( "Kenny Meyer", versiocn = 2.0,
cammant = "added threading suppart" | |

B F I S HESI A R RE, LT A atribute 645 41 F LW

[Author!{ "Kenny Meyer", comment = "added threading suppoart”,
version.-= 2.0 )]
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8.7.2 AttributeUsage

AT Attributetsage 38E “ F P BLLEH atribute S04k B9 R .
B ST, atiribute 7] S5 TEMA A H .

{08 B9 e BeSE W F AttributeTargets enun 9, 6135 Parameter (FEIH attribute
af ELEH T B R ES AR . return (FILUME iR o B iR AYE B (8) .

Constructor. Method. Property. Field. Event. Delegate . Mh¥hidn|
BB ¥ class. struct. Bnum 8§ Interface. ALL WIFEm i 1F attribute 8 T{L 0

frE.

FEAIATEAEE ] bitwise OR =R Bk £ MmO HERM, HLITER artribute
EL VS LE A -

[attributeUsage | AttributeTargets.Class |
AttributeTargets.Struct )]

I b3 attribute Rk fRF AT class B struee B, IR R attribute $2 {1 3
4~ method 5 field, <2441 HEHE.

AttributeUsage 1 —THEEN allowiultiple. MMRFHER AN true, @
A FE[a] — 4 8 e i antribute B =4 L.

8.8 #F|H Reflection 7FiafT HiFR HL Attributes

MEAENIRY class CEMLT "M EHE atributes” | HRSEEERFE
FTHAMRI A )i 2t attributes. 473 Fafenl LIApE], BIIOLL Type object 5| #iEH

Attribute class [ static GerCustemartributes i)

static public veoid retrieveClassl ( object ab] )

[
Tvpe tp = ob).GetType ()

Attribute [] attras =
Attribute.GetCustomAttributas( tp |;

JEE R ateribuce armay, FREE ST CEBIR aibue” M. INREAET
T4 atribute, WHEE — 4% array. 8, ZEFEEHER "BA Y aribotes™ |
| GnFEA 169 class TR AMBE AR serializanie attribute G AT 44 HE 3 .
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B—PdriE B ryoe class Y cetCustomattributes ). 21 8K H —
A — LB obdect array:

static public vold retrieveClass2{ object obj )

{
Type Lp = ob).GetTypal):
cbiect [] attrs = tp.GetCustomAttributes|):

E#EM 4 cettustomAttributes () HER “SHEBBIMERE" *E S8R
attributes. IMRMLLHPE-BERT, M0 nuthor, WITTTELE AREE 1s
BIETT HARAERT as:

Attribute [] attrs = Attribute.GetCustemAttributes{ tp );

foreach({ Attribute attr in attrs )
if ( attr is AuthorAttribute )
{
AuthorAttribute auth = (ButharAttribute) atbc:
Console . WriteLine |
"Author Attribute: {0} :: veraion {1:F}",
auth.name, auth.wversien }:;

if { auth.comment != null }
Console . WriteLine! "\e{0}", auth.comment };

ATFRITAIRDG nuchor attribute, 7 1 I BEAT 18 00 49 200 AT 4 FL I (8] 322 4
attribute ({358, i, ST LIS RSB IURA atiribute 19 Type object £
GetCustomAltributes () MEHHBY. R¥EER- -4 chiject array, JoH)TCE
MEMSERNEE (WRFNF) . F.

static public void retrieveMembers( cbiject abdy )
{

Type tp = ob]).GetTypeal():

MemberInfa [] mi = tp.GetMembers|);

// prepare to select retrieval type
Type attrType = Type.GetType! "AuthorAttributa™ ):

fareach( MemberInfo m in mi )

{
Jf retrieve only RuthorAttribute instances

object [] attrs = m.GetCustomAttributes{ attrType );
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if [ attrs.Langth == 0 }
conbtinue;

Ecreach( cbject o 1n attrs |
[
etring meq = "Author Attribute: {0) :: verzion {1:F}":
AuthorARttribute auth = {(ARutharAttribute) o;
Console.WriteLine (msg, auth.name, auth.versian);
1L 4 auth.comment 1= null ]
Console.WritalLina{ "\t{0}", auth.comment );

H i i 76 2 T LB F ] 1 A1 Bl attributes.

8.9 A5G S (Intermediate Language)

C# WP SFA, E U0 E R TT. %GR e
tLEEMIC 4% B S (assembly language) , 1B 5 Y128 A48 + 09 B i ot (] 1B &
{intermediate language, L) 25,

Fif NOT 3§ SHEEESGE0 IL. XA IL 28, HEE TN RME Rk
AEIRFAMR . HATE NET 1§ S90% N AR (common) P[RIBE, T4 FELHM
Ao BERRESHEHE G ZEALEREE (interoperability ) AR A 4 5
(binary) Z&k, mMHERCDES, BONTRALERFMN NET & SRS
L (modules ) 554 FE—i2, 1) FLAE U iz A ( W 867K J0fL NET 38 5 5% L8 classes.

W TR, —BWHEHEE PR, SR T LA L L R B 6
HiEL®. ZENTAWERERL —T4EE 0 (common interface) 5&# NET
HE I T E. ;

AET R, FEAARE AR R AR R 1L M SRR, iin o &
FAWERS (unsigned) B H], {8 VB.NET ( Visual Basic) AEFET]. o ks
iRFF Cidentifiers) FHRAEZ 4, VBNET 4. HTHRE (M) 55698 8k
£, NET X T CLS {Common Lanpuape Specification, :iliES M) . cLs &

28 A (R, AR R, W E % The IL Assembly Language
Programmers' Reference Fl The MAIL Instruction Set Specification, {471 H 4% Program
Files\hMicrosoft NET\FrameworkSDK\Tool Developers Guidedoes . (35, G M CLI
3 H ECMA R ARG, BB IEEEH, F Program Files\Microsoft Visual
Studio NET\FrameworkSDKVTaol Developers Guide'\docs) )
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EhEEIF S HANEREDEE. BRiIAASS CLS #F, LHE cLaCompliant
attribute 1% 8 true;

[CLSCompliant( true )|

M —, — BB CLS FHEFMR, 0o b 55 #in2e.

8.9.1 f#l+migs
{1 Eiignd, value B SI# reference BUBIM EBEEK FIA T, value 314
YR T 5T object 214, T reference B HI4 % - % handle/object, FH* handle
(i Ha 4T, object MIFEZ S HE (managed heap) LAHC. N T A4HRIES. *
#E —H scruct volue B a1ass reference A BIGE LT 24 A58 0 118
(FiE. BFitie, e fmid B & stack machine B34 mMiA) -

gtruckDef sd = new structDef(l. 2, 31;
clasasbDaf cd = new classDef! 1, %, 3):

o ] i = 1 load 1 store JR{EHE T -4 evaluation stack (REHR) . B1H
Bl e BUEHET 4 local stack (k) —— TRk A R L PR RUET I stack .

Load $54 ( 14+) T T0HHE M M FFE §l 9] evaluation stack (FREH) , Store §7
G et w )R BTHE A ML stack 516019 PI7E . 45 20 &5 0 I ol B 00 o015 1 #0000 8 e A (push)
evaluation stack BT 8 , o8 ¥R (9 {8 W) & M evaluation stack BY [FUMR3ELLE (pop) .

R R — amay, #M.locals, MIFEH local objects. L
B struct value BB sa, Bl ERE reference BT od B handle #4r, #FET
A array

.docals |
[0] wvalue class structDef sd,
[1] class classDef eod,

26 %l NET Framework Developer's Guide *H 9 Cross-Language Interoperability 1€ — 7
th 3 % F Common Language Specificution B8 “IFI4E CLS AR hitik. OF
i BEMET hup:/fmsdnmicrosoft.com/library/default.aspPurl=/library/en-us/cpguide/
htmlicpeoncommonlanguagespecification.asp, 34 2[R R 4 L FY)
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EVF R struct value BIR] ar MICEDTER. sifE+ 208 H sad A
(load) stack M3, #MaEAZTWE, Mo EBYEERYE. B3RS A5 BERE,
Fril BE{E R RNz (A1 L iEme, L8548 (///) .

f/f aource line: structDef sd = new structDef({ 1, 2, 3 };

Fff the ldloca instructicn pushes the address of tha local
ffl object onto the stack

ldloca.s =d

/f the lde instruction pushes a constant number onto the
Ar7F stack: 14 rapresentz the typa in this ca=e, a i-bhvte
/ff integer; the laat digit represents the literal value

iy

S so tha next three instructionsz push 1, 2, 3 ontoc the

ff stack; these represent the arguments to the constructeor

lde.14.1
ldc.i4.2
lde.i4.3

£/ an invocation of the three-argument constructar;
SO0 it pulls the thres arguments and the aohiject to
A7 initialize from the stack

callddnstance void structDef::ictor(int3dd, int32, int32)

reference B JY i) #5825 s & | TR 26 064 heap & 1 A M) - newoin
f54 MWL heap L ArARed (], #2051 class IR, FFEME — 4 reference, #§
] H93 HE 3E BT (F heap Z 1Y object. IE 9 B reference 3545 {753 local handle
.

fAF source line: classaDef cd = new classDef{l,2,;3);
FdF lvad the constant literals on the stack
lac.14.1

lde.14.2

ldo,i4.3

/44 the constructor to be called is apecified as part of
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J// the newobi instruction; the parameters accepted by Lhe
[/ constructor are pulled from the stack
newobj instance void classbDef::.ctor(inti2, int3d, intl3Z)

/// store the heap object reference at index 1 of .lecals

stloc,l (. #F%, newobj FHEEMEHLE stack Tik)

R EES IL B B0, ERRAEE, MR A
# (constructs) W4T H 3, B—{deNEa s, HTHIEIY, Visual
Studio. NET FitalF T i (A @ B R iC4R4F ( disassembler) : ildasm.

FREET, PREIES FEWAE RS EYLN . SR FETENT, HiEEE
LR (interpreted ) 12454, M EEETZM, IL S8 EE (Justintime, JIT)
HhiF S BARELEE AL AR, EIRETTAY RS,

892 ildasm (IL RiL&)> LB

HE TTAMPEES L v LfERS®, Kbz “EiEs il %"
ildase®T, fEN P LI, 11dasn @IAEME R MIFATE IL D, FHEL
174 LA TR AL B Y (assembly ) FH520Y metadata (U8R - B 81 B lL i 1dasm
PHAWE (tree view) #—34, WEMEESHELCEELH nscorliv.dll.
B EE g2, BRLPILAMERE X,

At B REAR A (wree view) BRI T —TH2HE (hierarchical view) , 7 8F
4F R ez g a4 B2, — WA, wESEZ FAE T A E LA TR
oL o o e I R 2 P R R R R AT — 1 4 s (atomic)
BEtF. #0 1callection ) property Count BEL= MM ER, Sl —T80, #
PEB G . B 83 famE LW coune FRRETO, WP RIFL count BY
# 8% int, H#E{E— nonstatic get W% (accessor) . 2000 K1 oi M eB ¥,
WMHAFmOP-EExILIES. AREZTEREEHTE.

27 jldasm.exe FIdLfiT & NET CREMUT-THET:
vewindir®eMicrosoft. NET\Framework'w 10 xooo, 32 BLAY oo fUZRIREE MM NET
Framework B build number.  (¥FiE: P4 1 ildasmexe H M HFEHEEFA)
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FFWIMST Mg rdgsft.mHL LY |i'!i1|-"|i.rlr|' LI ”“‘ II'I'|I'I'"‘|Ijl ol 1 DR o

vyt a gl TR LA e T_Iq:-,:;r bbb 1} ”
e Vi 5 e L ,..w.ﬂf“}*;_“j‘j‘i"?’ %.u

F- g BAYTYHTAR: erosafi. l!‘]"n!r-uu-l:"wl. 0. 3MEwsearlib. 411
o J
- ' Nigrassbt Yind®
BE= '- Eysten
! I.TI .Sntﬂ Callactisne
' E' Arruvlagl
i thrray
! l? E Caselnsensitivelonpurer
{1 % Cosalnsunsi LiveHasbCodalrovi dur
| o BE calleciianflass
| & lE Compurnr
-~ F _class public euio ansi serislizwble sealed bafarefisldinit
P exrends Syxien Ohjact
|+ i = implemants SysLew, Collackione. L0 omparar
d | | % Defeule . publie statie imitonly cless Systes Callactisns. Comparsr
} | { ‘B8 . cetor 1 woid
B ocior - veidd

e M 0B NN R

P

|

! B Ceapars - dni%? [abjest abjeer)
! I:i!- BE DictioparsBass

E d} IJE DietionarsBoiry

| H-l B Hazhiahla
i E| II ICellection
! . r- ¥ cless inderface publis sbebrect sule wuai
1 | : ¥ iaplensnis Syates. Celleerioms. TEnomerable
i f e- B CopyTo @ woidfelass Systen hrrey, inl32)
--- get_Count . intd32 )
| I ' - gl _TeSynchrand rad Baal ()

g | gei_ZwvnoRost ; sbjest()
A Cesmi - initanss 1et32[)
-
5

& Lesvneheoniead ¢ ipstance bool ()
H & Zymckool | instanes shjeck (]
H-I E'_l'f.n-p:rlr

HH

Bl 81 macorlib.dll FIEHEEREE (tree view)

1ldasm A ETTERAY (default) HEUATREE (advanced) HRaV. mRatfEiHm
W AMAAE (assembly) ) metadata {8 8.

LA T i S LIS S B 2530 i 1dasms

CrA\WINAMicrosoft .HET\Frameworki\vl.0.2?914\ildasm.exea
T MEEA T paix CCHTRHITE " MWIRT, XRTE.
L D:WWS . HET \Framework5DEABin Lldaam,. exe

MBE i1dasm.exe ZIEM L fadv, @EFELNERE S0
CrZWRIN\Microgoft HNETWFrameworkivl . 0.2914vildasm. exe fadv

1L &9 4 iy 4 B 0T #E Command Prompt & [ 95297, 7] 7E Run A{EHESFIn4T.
(R Y O D OF b S B8 e Ml ernsoft Vigual Smdia NET/Visual Studio NET tools/Visual

Studio JNET Command Prempl” 35380 Commund Prompt 8 17, 208 B G080 A — o 8 B {2 )

Cit Primer - A Prachical Approach



8.9
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Symbols
! {logical not), 53, 53
' = {inequality operator), 53, 55
% {remainder), 52, 55
3= {compound remainder), 534
& (bitwise and), 53, 35
& & (logical and), 53, 55
-={decrement), 52, 54
(subtraction), 52, 55
* (multiplication), 32, 55
*= {compound multiply), 54
+ {(addition), 52, 55
++ {inerement), 52, 54
+= {compound add), 54
. {scope), 4
! {division), 52, 55
/¢ (comment), 2
/= (compound divide), 54
«= (less than equal), 53, 55
- (assignment), 54, 35
-= {(compound minus), 54
== {gyuality operator), 53, 55
= (preater than), 33, 55
»= (greater than equal), 53, 53
7+ (conditional operator), 53
@ (prefiz), 17, 48
| (bitwise or), 53, 55
| | {logical or), 33, 535

A
arithmetic aperators,
see expressions

e 5

array, 29-30
us System. Array, 200-203
initialization, 31, 40
jagged, 39-40
jugged vs. multidimensional, 39
multidimensional, 29
ArrayList, see System. Collections
as aperator, 38
ASP.NET, 3153-348
Controls
Calendar, 344
CheckBoxList, 338-340
DataGrid, 321
Document, 318-319
DropDownlist, 335, 336
HyperLink, 321
Image, 345
ImageBulten, 32%
Label, 319
ListBox, 329
programming, 345-348
RadioButtonl.ist, 337
TextBox, 328
database conneclion, 325-326
event handling, 323
change events, 323
elick evenls, 323
HttpApplication class, 333
Page
AutoPostBack, 323
event lite cycle, 323-325
[sPosiBack, 324
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linking to, 321
Page Load(), 324
posl back, 323
round-trip, 323
Project
adding a page, 320
Design view, 317
FlowLayout, 319
GridLayout, 319
HTML. view, 317
opening a project, 316-319
Properties window, 316, 3158
Solution Explorer, 318
Toalbax window, 316, 319
stale management, 326-328
Application Object, 333-334
instance members, 331-332
Session Object, 332-333
Validalor controls, 334, 340-343
CompareValidator, 341
CustomValidator, 341
RanpeValidalor, 340
RegularExpressionvalidator, 341
RequiredFieldValidator, 340
YalidationSummuary, 341

assemhblies, 349-353, 166

AppDomain, 350
Aszembly, 350

Attributes, 307=-3TH

AttributeUsage, 373, 376
custom Allribules, 372-376
GetCustomAtrributas(), 377
intrinsic, 367-372
CLSComplant, 379
Conditional, 367-36Y
DllImport, 370-372
NonSerialized, 369-370
Secrializahle, 369-370
multiple Attributes, 375
named parameters, 375
position parameters, 373
runtime discovery, 376-378
s dlso rellection

B
base keyword
sec class constructor
see ohject-oriented
bool, see types
boxing 36-37
See alzo unhoxing
break, see statement

C
capacily, 34
cast, sce conversion
catch, see exception handling
class, 59-116
access level, 62
constructor, 73-76
access level, 76
base, 143
hase vs, this, 144
new expression, 74
static, B0, B1, 366
this keyword, 75
when o use, 73
conversion operators, 110-112, 196
explicit, 111
implicit, 110
copy scmantics
see System. ICloneable
data member, 66-67
access level, 67, 68
const, 81-83
readonly, 81-83
rcadonly vs. const, B3
declaration order, 62
destructor, 113
determinisiic fnalizaion
see Svetem. [ispozable
domain abstraction, 2
independent abslraction, 59-63
indexer, 69-72
initialization, 72-T6
default, 72
explicit, 72
three strategies, 76
Sce aleo constructor

C# Primer - A Pracheal A ppruﬂc.i't



g7

member function, 60-62
access level, 61
arguments vs. PAramelers, a3
overload resolution, 100-103
overloading, 99-103
parameter list, &1, 92-99
pass by reference
out, 97
ref, 96
pass by value, 94-96
return type, 61
signature, 01
variahle-length parameter list,
103-106
operator overloading, 107-110
binary operators, 110
invocation, 107
compound assignment, 108
unary operators, 119
properties, 67-64
gel read access, 69
get wrile access, 65
public interface, 59
reference Lype, 29
sealing, 153
static member, 79-81
access usage, Bl
static vs. instance, 79
this
in constructor, 75
as reference, 76-78
See also object-orienled
command-line arguments, 11
comment, 2
Commaon Language
Runtime {CLR), 349
Specification {CLS), 378
const, see class data member
continue, s¢e statement
convErsion
cast, 37
derived to base class, 127
explicit, 37, 42, 40

foreach vs. for loop, 39

implicit, 101

operators, see class

overload resolution, 102

smuller than int, 49

standard implicit, 101
conversion operators, see class
copy conslructor

see System. IClonsable

D

dala member, sec class
datahasc, see System. [ata
decimal, see types
declarulion space, sec scope
deep copy, 28, 186
definite assignment, 23
delegate type, B6-92, 364-367
declaration, 87
Delepate interface, 92
invocation, 90
ubject reference, 91
reference type, 88
set to instance method, BB
set Lo multiple methods, 90
set to static method, B8
single vs. multiple methods, &7
destructor, see class
deterministic [inalization
see Svstem.JDisposcable
dictionary, see
system, Collections. Hashtable
double, see rypes
do=while, see statement
dynamic binding, 120, 128

E
enlry point, see Muin()
enum Lype, 83-86
cnumerator values, 54
relation o int, 84
underlying type, 83
environment variables
see System. Environmenl
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exception handling, 44-47

caich clause, 44-45

catch resolution, 157

defining our own exceptions, 156
Exception class hierarchy, 45, 154-158
cxceplion safely, 189

finally clause, 47

handling the exception, 46

inner exceplion, 153
nan-resumption 46

throw expression, 44, 45

try block, 45

EXPressions

¥

arithmetic, 51
checked, 52
conditional, 51
exceptions, 52
imlegral prometion, 50
overflow, 172
relational, 51
unchecked, 52

[Fantasia 2000, 228

files, see System 10

[inally, see exception handling
flnat, see types

for, see statement

[oreach, see statement

I‘'arms [Designer, sce Windows
freeing unmanaged resources

sce System. [Disposable

fully qualified name, 5

See also namespaces

[unclion vverloading

see class memher function

lunction, see class

G

parbage collection, 32-33

PESONTCS E-|E~Flt'|'l]p.,
see System.[Disposable
Sec also class destructor

H
HashTable, see

System. Collections, Hashiable
|

identificr, scec namc

if, see statement

ildasm tool, 381-383

indexer, see class

information hiding, see class 68

inheritance
see interlace imheritance
see object-oriented

initialization, 24-25, 27

array, 31

inputioutput, see System. [0

int, see lypes

integral promation, 30

interface inheritance, 159-197
acecss cxisting interface, 163-166
allowed member types, 167
contrast to abstract base class, 159
delining an interface, 166=180
determining the exceptions, 173-174
explicit interface member, 178-180
implement all members, 168
implement interface, 160-163
inheritance and visibility, 180-185
inheriling [rom an interfuce, 165-174
integration with framework, 174
master copy semantics, 185-187
master finalize semantics, 187-190
resolving ambiguity, 184
simplest definition, 167
virtual methods, 181-183
mee also object-orianted
intermediate language, 378-383

interoperability, 370

is operator, 38

ileralor, 175
see alzn System. [ Hanmerator

K
keywords, 47
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L

lifetime, 36

See alao parhape collection
literals, see types
local object, see scope
lock, 241, See also System.Threading
long, see types

M
Main(), 2, 10-11
command-line arguments, 11
program entry point, 2
program cxit status, 11
return value, 11
managed heap, 28, 32
See also garbage colleetion
map, Sec
system.Collections Hashtable
member function, see class
metadata, sce reflection

N
namea
fully qualilied, 5, 8
inheritance resolution, 148
local resolution, 26
name collision, 6
naming rules, &, 48
resolution based on visiblity, 150
visibility of name, &
namecspaces, 3, 6=10
definition. &
naine collision, 7
naming conventions, 10
visibility rules, 8
native methed call, 370
See also Artributes, DIlTmport
new expression, 28, 30-32, 36
new specifier, 149, 181
numeric types, see fvpes

O
ohject, 35-38
heterogeneous parameter list. 105

universal assignment, 130
See also System.Ohject
see also universal type system

object-oriented, 117-158

abstract base class, 118, 132-134%
ahstract keyward, 135
abstract virtual funclion, 134
definition, 133
hybrid design, 138-139

abstract derived class, 135

compasition, 194

copy semantics
see System. ICloneable

derived class, 118, 143-152
abstract, 143
aecess hidden member, 135
hase constructor, 144
constructor, 143
member aceess, 147-152
member resolution, 148
new specifier, 149
virtugl [unction, 145-146

deterministic finalization
see System. IDisposable

hybrid base class, 141-142

implementation inheritance, 142

implicit conversion, 127

inheritance hicrarchy, 118, 126

member resolution, 150

methods hidden by signalure, 154

polymorphism, 118=12{}

refactoring, 136

single inheritance, 140-141

slalic member, 137-138

ypedsubtype, 126

virtual function, 128, 134
abstract, 134-133
covariant return type, 1435
override, 143
slatic invocation, 153

virtual indexers, 136

virtual properties, 136

See also interface inheritance

Sea also class
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apérator as operator, 38
precedence, 18, 54-55 is operalor, 38
overloading, see class

cutpt 5
formarted output, 20 BOOPE
See also Console glohal, &
Sce also System. O local, 24-27

averloading lifetime, 36
functions, see class order dependent, 26

operators, see class
suhscript, see class indexer

r

params keyword, see

class member [unctions
pass by reference, see

class member functions
pass by value, see

class member functions
puinter to function, see delegate
polymaorphism, see vbjecl-oriented
program entry point, sce Main()
properties, see class

R

readonly, see class data member
reference counting, 32
reference types, 28-29, 36
pass by value, 94-96
See also array
mee also class
See also delegate
retlection, 333=-367
See also System.Reflection 353
See ulso System. Type
regular expressions, soc
System. Text RegularExpressions
relational operators, see expressions
refurn, sce statement
runtime object ereation
see System.Activator
runtime type discovery
see System.Reflection
runtime type query

uninitialized, 24
seope operalor (), 4
sealing, see class
serialization, 370
shallow copy, 28, 32, 36, 96, 186
S0AP, 281
sockets, see System.Net.Sockets
Sqrif), see Syslem.Math
statement, 53-57
break, 20
continue, 19
do-while, 25, 56
for, 22, 56
foreach, 13, 39, 56
if. 12, 56
if-else, 13
return, 12-13
sawitch, 14-16, 537
while, 56
stalement block, 12
sratic hinding, 119, 123
string, see types
struct, 113-116
implicit default constructor, 114
initinlization, 115
new cxpression, 14
non-garhage collected, 114
performance, 116
value Lype, 29
switch, see satemont
System, 199-281
Activalor, 363
Createlnstance(), 363, 367
Array, 200-203
BinarySearch(), 203
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{(lear(), 202
Copy(), 202
CopyTo(), 201
Getl.engthi), 201
IndexOfi), 202, 203
Sorl{), 200
Alleibute, sec Allributes
Console, 2
ReadLine(), 24
Writc(), 2
Writeline(), 2
DateTime, 208, 226-227
Dirawing
Bitmap, 312
Graphics, 314
Environment, 204-207
GetLogical Dirv es(), 209
OSYersion, 203
[Cloneable, 183-287, 195
IComparable, 160-163, 164-166
IDispasable, 187-190
[Enumerable, 174
1P numerator, 175-178
Math, 225
namespace introduction, 3
COrperatingSystem, 2013
PlatformlIld, 205
TimeSpan, 208
Windows. Forms, see Windows
System. Collections
ArrayList, 33-35, 160
RitArray, 190-197
Hashtahle, 41-43
ICollection, 194
IDictionary, 43
Queue, 2213
Siack, 221-223
System.Data, 249-239
connection siring, 252, 253, 325
DataRelation, 231, 257-258
DataSct, 253
DataSet/X ML inlerop, 260
[JataTable, 254-257
Select(), 258-259

(MeDbCommand, 253
OleDbonnection, 233
OleDbDataAdapter, 253
selection string, 323
SqlCHent, 325-326
SglCommand, 326
SqlConnection, 323
SqlDaraAdupter, 326
System.Dingnostics
Process, 207-208
GelCurrentProcess(), 207
GetProcesses(), 207
TraceListener, 223-223
System 10, 17-19, 208-221
Directory, 209, 210, 212-21 5
Exists(), 210
GetDircelories(), 213
Dircctorylnfo, 209, 212-213
CrealeFile), 213
CreateSubdirectory(), 213
GretFiles(), 213
File, 44, 210, 215-221
Exists(), 210
OpenRead(), 21 )
OpenWrite(), 218
file read and write, 216-221
FileAccess, 219
Filelnfo, 208, 215-221
AppendText(), 217
CreateText(), 217
OpenTexti), 217
FileMode, 218
FileShare, 219
Path, 209, 210-212
ChangeExtension(), 211
Dircelory SeparatorChar, 214
GetExtension(), 211
Stream, 218-221, 244
Read(), 218
Seek, 219-221
Write(), 218
SireamPeader, 17-18, 216-217
StreamWriter, 17-18, 216-217
See alsg Syslem. Console
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e ]

Svslem. Mel, 241-249
HitpWehRequest, 243
Sockets, 245-249
MelworkStream, 245, 248
Socket, 247
Connected, 247
Receive(), 247
Send(), 248
TepCliant, 245, 248-249
GetStremnd), 243
TepListener, 245, 246-248

AcceptSocket(), 247
Start(), 246
Uri, 242
UriBuilder, 243
WebRequest, 243
Createl), 243
GetResponse(), 244
WebResponse, 244

Svstem.Object, 130-132
Fquals(), 130, 131, 147
GetTvpel), 131
implicit base class, 131
overriding methods, 146-147
ToString(), 130, 131, 146
System. Reflection
Assembly, 350
BindingFlags enum, 358-362
Constructorinfo, 354, 361
Eventlnfo, 354
FieldInfo, 354, 359, 360
Invokel(), 362
Memberlnfo, 354
Methodlnfo, 351, 354, 362-364
Farameterinfo, 354, 357
PropertyInfo, 354, 358, 359
runtime invocation, 362-364
Svstern.Runtime. Serialization. Formatters. [
mary.RinaryFormanter, 370
System. Text
RegularExpressions, 228-2135
expression syntax, 228-230
Group, 233
Regex, 251-234

Split(}, 233
Replace(), 234
StringBuilder, 23, 147, 195
System. Threading, 235-241
Monitar, 240-241
Enter(), 240-241
Exit(), 240-241
TryEnter(), 241
Thread, 236-239
Abort(), 239
Tain(), 239
Resume(), 238
Sleep(), 237
Start(), 238
Suspend(), 238
ThreadPool, 241
ThreadStart class, 218
System. Type, 131, 351
access to Info classes, 355
pateway to reflection, 354-356
GetType(), 351
Syslem.Xml, 259-281
interop with DataSet, 259
Schema, 281
Scrialization, 281
whitespace, 268
XmlDocument, 260-263, 272-277
AmlNode hicrarchy, 274-276
XmiModeType, 268-270
XmlSerializer, 263
XmlTextleader, 265-272
HKmlTextWriter, 263
XPath, 279-281
XPathNavigatar, 279
MoveToFirstChild(), 280
MoveToMNexti), 280
Select(), 280
SelectChildren(), 280
XPathDoewment, 279
Xsl, 277-279
Load(), 277
Translorm(), 277
XslTransform, 277
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T
throw, see exception handling
ToString(), 36, 146
try block, see exception handling
type cast, sce conversion
IYpes
alias for System, 51, 199-200
haal, 14
biyvte, 35, 49
char, 50
conversion, 37, 49
decimal, 50, 172
double, 50
[oat, 50
int, 49
long, 49
numeric literals, 49
numeric types, 49-51
predelined, 5
promotion, S0
reference, 28 36
run-time guery, 38
slring, 21-23
Equals(), 14
immulable, 23
Split(), 21
unitied type svstem, 35-38
unsigned, 49
value, 28, 36
verbatim string literal, 17
void, 11

U
unboxing, 37-38
unilied type system, see types
unmanaged method call, 370
unmanged resources
sce System.IDisposable
unsighed, see types
using
directive, 2_ 4, §
directive ulias, 9
directive vs. qualified name, 5
statement, 190

L4

value types, 28-29, 36

See also enum
sed also struct

variable-length parameter list,

see params keyword
see class member function

vittual, see objeci-oriented
visibility

ECC name
SEE THAITES Plces

Visual Studio

add new item, 65

build program, 65

Closs View window, 65

compiler errors, 65

execute program, 63

opening a project, 63-65
P'roperties window, 286, 287, 290
renaming fle, 63

Solulion Explorer, 64

Toolbox window, 288

vioid, as return type, 11

W

Web Forms designer, see ASP NET
Win32 APL 370

See also Attribules, DllImport

Windows, 283-314

Bitmap class, 312

Controls
Bulton, 293-294, 304
CheckDox, 306
Contexthbenu, 307
DalaGrid, 308=310
FilelXialog, 302-303
Labels, 296-297
ListBox, 299-302
Menus, 306-307
PictureBox, 310-312
FadioButton, 305
TextBox, 292, 292.293

event handlers, 288-205
Click, 293
inspecting events, 295-296

C# Prime - A Practical Approach



394 3

OnPaint(), 313

Quit, 295

Text(Changed, 292
MessageBox, 294, 298-299
Project, 285-28%

Code view, 290

Designer view, 286, 290

ispecting evenls, 295

opening a project, 285

Properties window, 286-287, 200

Toolbox window, 288

write, see output, System. ()

C# Primer - A Practical ﬁpprmr;h



C# Primer

A Practical Approach

Stanley B. Lippman

PAMBEMMZAY “primer” K, WHSBIEE Stan Lippman BN ES E GRS 0 CF 1.
(C# Primer) B—ANEIEX. KMEWHAITEY, SWENMHTXIHFOGE AN REEHES.

C¥ B Microsoft H—ft .NET FAMEE. CH#KT Java(tn) 1 O+ MiEHE ¢ RAGIR
THERE Windows 5 Web [ REIY (RHF) —KiBRET XML A9 Web % (Web Services), if
]2 % 8. RN R S—imid Mk .

EHeaE:

- e K & %M (namespace) . WM. H—-MHRS (unified type system) SFEEREAEIN.
. HIEGHME class (%) 46KS interface (1) 8K, FRULERMEH, Fitie T & uIRE.
KRR M [or PERE).NET ¥, @ISADONETA(]. HuSdEEEE. ENREL, F88E. M
OB (sockets) . XML 48 (FIH firehose PAK DOM MEHTIRSL) ,UAR XSLT FiI XPATH

¥.

. {44 ASP.NET Web Form itita3%, W RUEEAMM (page life cycle) FHF (caching) %
M, HFRECCREEA.

. fH8 .NET 3tilliE 172 (Common Language Runtime — CLR).

ii;}gg FOURT AR EERY Web SIS, ARSI EHE. 5 Primer RX—UHRHLT

¥Z Stanley B. Lippman ,M% Microsoft Visual C+ FFREMIM RKEHIF (Architect) . FElE
., RS E SRR (JPL) AU¥ERIEIE. Stan 7E Bell LR ER TI2HE, H ks
Bjarne Stroustrup 3t¥, —RFEMPM C+ Wik, }#2E5 Foundation BFH TMH . B¥FBell
LRELG, fa ety e b shil 22 @] (Disney Feature Animation) fEHH, EREWH S LEW,
RERAE ¢OBB2000) M KEHEAREF(TD) .Stan 5 THERE: (C++Primerd ,
CEssential C+3 . &Inside the C++ Object Modeld» (¥Jfly Addison—Wesley HRf) . bR T
£ C++ Gems (SIGS Books) » —#.

FE R ITRETEY, LRSS GEARE RO (EPREUCEHREE, 2001) #4STL fLas
=y (bR EGE, 2002) MfEH. A AEE. Phte. EfEmBE L, TER 1T 54
INGE Bine L i RO

A~ AB3E: http://www.jjhou.com(¥E4K) ; http://Jjjhou.csdn.net (fEj{%)

EE B, ORI R SRR R20000 AR E, MBS, KERF, AR
A NMik: http://waw.chenshuo.com

ISBN 7-5609-3006-9

. | |
9 IIMI\}

Effr: 45.005T




