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19. C# 2.0 {gj4Tt

CH2O05INTJLBUESY &, HP a5 (Generic). B4 7775 (Anonymous Method). 1E/K#s
(Iterator). 4327 (Partial Type) AR5 (Nullable Type)-

o ZAIFTLIAESE. SiKy. BD . RIEMISEAREAMEE AR E R SR R T ET S 8 . 2 TR
Al BROEATRESROSE SR VI RS, DR AT 0 B, LRSI AN
SYSESHIEC

o TEFRERIBMERIMIT, BEATTERWLL “HER” g SRS, B4 IERLT Lisp i 5
() lambda FR%L. C# 2.0 CFFAIEE “closure” , HHHEE 4 k] LLys il 4b 2 & A2 M S 4.

o RIS RPATEHIGTHE I A — RYMER k. BRI AT DL S 2 foreach 1BRIEH U
i) H oo R 7 2

o PHRRBLRVER. GRAE ORI A2 ANy, AFREEAFRIRESC g, DMET I A4S . ik
Bk, o3RI SR VPR TSR LAE BRI S Y B A0 A 7 2 5 SR B 2> HAH PO, DMEE A g 78 T
HA A .

o AFRAIFORFRERMMME . AT R SR LR R B A 8 DL — DB IN 2O IRES o ARATE 2R
RS AT ARy ml 3 B R 2R A . W] 2RI SRR 5 LR R AR R R e e Fs BT, Ty AR 2R
AT SQL L 4% -

A B HIXLEH DIRE . 25, 5 TORA 5 SN X LD R i) e B IE . BJm —F A 4H

C# 2.0 5| NI — LR E T .

C# 2.0 THIIE T ¥ AL B0 5 IR S I RIS B KA . flin, A CH2.0 fEEE 1R

POy where. yield Ml partial #2488 7RFRE X, HR R IEARIRRT. Skbr b, C#

2.0 BCH TR SR, PO SR8 5 7T A 5 A AUAS T AR IR AT T R

AR C#IE T BT E B Py A SO 3R S Bt S WL e, 1 i) “CH# RS 07

(http://msdn.microsoft.com/vcsharp/language).

19.1 ;28!

ERITTDIARE. S50, B0, BRI AR R R R BR 2R B AT S 80k . (85T Eiffel B
Ada Z B P al C++ AR O PR P Be AR o vz B, T X s P R CH vz B 2 it X it
5 BN 2 .

19.1.1 AL EFRZR?

WA A, 38 SR 25 M AT 3@ A 2K object SEPMTAT R KA ARk . Blln, R &—N
) stack 28, ERBEIEAMEE— object i, TR push Fl pop 43 Hff FH object 4%
52 HR B8 -

JRBFA © Microsoft Corporation 1999-2011. {REPIARF. 1
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pubTlic class Stack
object[] items;
int count;
public void Push(object item) {...}
public object Pop() {...}

BT R object 115 stack FAEH R, (HIXM T ANAAAERELLHEG . Flhn, FRATAT DUEARAT2E
BPE (FIa—A customer S HEAMER . (H2, MHERRPIRERIEAMAR, LA pop J7EHI4
SR AR A [ AH B A, KR AR 4 5 A R B BB, 1T HLAEIS AT B AT ) 2R B e AT 2 i A
AR E ATTD 5 102 R <

Stack stack = new Stack();

stack.Push(new Customer());
Customer c = (Customer)stack.pPop();

R, AR MERE (Bl int) REMAEES push Tkt WZECR A SR
ZRiZ int I, WAZIAE A I 2GR AR o | e ot FL IO e -

Stack stack = new Stack(Q);
stack.Push(3);
int i = (int)stack.Pop();

XFER R FE AU R FE B AE B T80 KB WAE - RO I AT I R Ak A T A/ B4 0 1 14 R T4
IR stack LA — /M LE I i) U FRATT TR N R HE AR L s R S iR 1l . sefs b, wRE
ZRAETZMIEIL: K— customer SEEIHEAMERR, TIFERE R BNZ I 2 J5H) B /MG & s il i 45 o bt
PHivEStE

Stack stack = new Stack();

stack.Push(new Customer());
string s = (string)stack.pPop();

EOR BRI E R T stack 28, (H2 NEIARM L PHZACRS AT IR & IEFA ), gnieas Aot
i IR XA AR IS HAT 2 BT A2 2 ok, (BAEPUT ARSI 251 &
InvalidCastException.

BAR, AR ITTRRM, stack FRREW T RZat. A VA, BAMEA MR — A

19.1.2 @ FfERAZE
AR T — R A @SR A L, (TR AL AR AR A R AR 2 (hype parameter) . TR
B — M ERUES T 28 stack K. RS < > SBEFAFH IR e HREERRA)E.
Stack<T> IS AY B A i B ISR YA e, ISR A 12208 2 ) 008 T AN gk AT s 2R 2 e
o XAHTIE object 2L, KWES T & GMFHER, BRITEEHR MR E 7 5L
PR, v, XHEE T AENIBIEAEAN TR, LB push THERIZ AR pop 7RI [H]
public class Stack<T>

T[] items;

int count;

public void Push(T item) {...}

public T pop( {...}

2 JRBTFA © Microsoft Corporation 1999-2011 . (RE A HF.
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TEAFZ 2K stack<T> B, HfaeH T8 7 1ISEhr2e . £ PR plH, $BE 7 int fEN Tk
HSZ (type argument):

Stack<int> stack = new Stack<int>();

stack.Push(3);

int x = stack.Pop(Q);
stack<int> REFRNIERT (Constructed type) . 1E Stack<int> XM, WA T #HLE N
KA S int. {EBIE stack<int> FISEH)E, 1tems BALHIANAEMEE int[] A& object[].
BE, IXELAEZ AR stack 4L T HmIAAERCE . FIFE, stack<int> [ push l Pop 7 iZFrfE i
A int RARME . a0 SRk HAD SR A AR HE A SRR I 72 A G it i 1% o 10 ELAEAS ZRABLI AN F 75 20K EAT
i i o R AR 2R A
ZARAE T 5 BAINLE], X EHREWRE— int EHEN customer XTRIHERE SEER. 1B
stack<int> VPR TH#AE int (H—FF, stack<Customer> {VPR T#:AE customer X%, Zmikssxt
TH 7N 1R B e PR AT i iR

Stack<Customer> stack = new Stack<Customer>Q);
stack.Push(new Customer());

Customer c = stack.pPop();

stack.Push(3); // Type mismatch error
int x = stack.pPop(Q); // Type mismatch error

PR EH DS A RS E RS, LT stack<T> mBIRE—NRUES, m— Mz R
Dictionary K[ RAW N RS, — MHTRIER, —MH T AR
public class Dictionary<K,Vv>

public void Add(K key, Vv value) {...}
public v this[K key] {...}

TEf8H iR pictionary<k,vs B, AZI$RALAN SRS S .

Dictionary<string,Customer> dict = new Dictionary<string,Customer>();
dict.Add("Peter", new Customer());
Customer c = dict["Peter"];

19.1.3 ZRIARISL L

HARZ RAKAL, ZRRUM R FERRE AW PAES (L) I8 McdE. S8, ZRRMKER
T AL ER AT S (AEAE AV F EAT A

16N AR 58 — IR B i Mt iz RUSRAY (40 stack<int>) HISEBIRS, NET AJLESI847 FE RS 1)
G PRI A IL AT e o ANURED, FRE RIS R R 2 B i o SibRR Y. AN)E, R
182 BRI J5 21 51 APR S R AR R B A LA . 2 B SR T Gl e v A3 R 20 R RE R iz B S R S5
tX (generic type instantiation) .

XTTEZRA, NET AIE F 1817 ARz BB SLp Ak s b B 1 A URRS EIA . T T BT E
H gl A, WL AR A B (RONEARNARS 00, 51 AR B R B
fREE)

JRBFA © Microsoft Corporation 1999-2011. {REPIARF. 3
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19.1.4 #53R

B, ZRERMER AU AR E R S5 s . 2R T B AN R B, S RRK
MHRMIES A H . Hli, pictionary<k,vs ZRF[H Add F7E AT A 221 CompareTo 77 % 8 idH AT
EbAs:

public class Dictionary<kK,V>

?ub1ic void Add(K key, Vv value)

if (key.CompareTo(x) < 0) {...} // Error, no CompareTo method

}
}

TN K 858 RSB 0] DA 2K, 5T key B3, GBS AELE (KRR AN PR T 255 object
IR, B4 Equals. GetHashCode F1 Tostring: Rt IR BI% KA GiFIT iR . 244K,
BATAT LUK key S HGRS|FEH N5 compareTo J7ikRIZEM, B, ALK key S 5w #4 Hh

IComparable:

public class Dictionary<K,Vv>

public void Add(K key, Vv value)

if (((IComparable)key) .CompareTo(x) < 0) {...}

}
}

BARIX PR T BT, (H'E BRSBTS E R, RSt mres. Rz kE iR
FBATH, 4 RSEI Icomparable B 5| & InvalidcastExceptions

T HRAE T 9 IR G PRI SRS B IR D SR A s e, CH RRVPNREAN SRR SR — AT IR 2R
(constraint) 5% . RS LIRIRE T —ANEK, REUIUHCZERA RRREZRUIE SIS, 4
WA A where HHTA B, FER—RUESH—ANEYS, BRE-ESHWMIYIEE, FIRITAT
DR, B BRI S GOnT DERIRGI R, [ERAMMERR A .

N T ik pictionary<k,v> FEREMS PRS2 S8 IComparable, AI7ERAE U NRAE S K f55E — 1
20, PR

public class Dictionary<K,V> where K: IComparable

?ub1ic void Add(K key, Vv value)

if (key.CompareTo(x) < 0) {...}

}
}

BHTEANAHEWHGE, wmiFaBiten K AR RS S 58— A28 T Icomparable 12871, MY
ik, AR IS G T AR compareTo ik BT B UK B S B RS N Icomparable; i 2
MRS 4 R R B B T R AR T E NiZ R R S R E B .

4 JRBTFA © Microsoft Corporation 1999-2011 . (RE A HF.
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T —NEERRIE S, 1EAZRE ORI SMEE A Z RG], AR GE 1K, B4R
PR 2 BA B where TH). £ FHFIRFIF, KBS « AAWNMEOLANR, mMEEESE
BA— AN SRR L AN — M3 B A 2R

public class EntityTable<K,E>

where K: IComparable<k>, IPersistable
where E: Entity, new()

?ub1ic void Add(K key, E entity)

if (key.CompareTo(x) < 0) {...}

}
}
£ LR BIT, FGERBZAHR newQ BIRTME E FRRSES R ARG LS MM A G mE, X
B, 2 RUAE T U new EQ BUEIZE A S

WIEHEE, RUESARNZEEMH . SN R g e R, FRE R ol T ot
THERE, TN BRI Z 2R S i, =328 List<T> AIREZIR T L ATsE I
IComparable, VME List [ sort AR XTIUEAT L. (H2, BEMFERLEEIEIZ N sort AR AR
BHRA, WamT ERARPAFET FECRIIN 1comparable FIZRBTLIEEH List<T>.

19.1.5 ;&8I

ERSHENT, HAARENEATFEEANRME S, MR EE N e iER R, @Y, EOERH
V2 RR TN NS0 7 i B B X RS . Biltn, M EIR stack<T> 2RI, & WLAO{E AR 20 AT R
S — AT A 2 AMEHEN AL, FRATT LUR T (g% S — AN J5 A8 BN A se B 55 . T
SEIRE SRR, B stack<int>, %4 EMW R FIR:

void PushMultiple(Stack<int> stack, params int[] values) {
foreach (int value 1in values) stack.Push(value);

WG, TLMER 7 2 A int [EHEA stack<int>:

Stack<int> stack = new Stack<int>();

Pushmultiple(stack, 1, 2, 3, 4);
Hig, EHEEEAGER TR 2 ERA stack<int>. A T HH TAET stack<T>, Wk
VGRS R —ME T I (generic method). V2 RIITVELCITEL AT < A1 > ARG HIG5E T — a4
KRS, RERWE S0 UEES YR REEEBA T EARAG . 24 pushmultiple HiEWF
FrR:

void PushMultiple<T>(Stack<T> stack, params T[] values) {
foreach (T value 1in values) stack.Push(value);

I MZ B T71%, LK 2 AT NATAT stack<T>. TEFIZ B J5vEnT, ZRAY S 2 AE 770 F Hr o
Eohagt. filn:

Stack<int> stack = new Stack<int>();
PushMultiple<int>(stack, 1, 2, 3, 4);
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Iz A pushmultiple HIERZ BT —ANCATE B ol HA M, KOS E A TR stack<T>. {HE T 2440
PARRISEZ 1) 77 RO IESR A f 0 7, A H W AR AP B AT — AT . (HRETFZ LT,
HiRAR e AT IO “RBIHEWT” (type inferencing) WIIERE, AL LS 71 HoAth SEZHE T H IE A 1) 28
BspZr, £ LHPREIH, HTE AL SE stack<int> B8, FEER)INES N int B8, %
PEAREHEHENT KR 2 — @ £ int. IXFE, ATLMEATRERAEZ GO N MAZ AL pushmultiple
VARV

Stack<int> stack = new Stack<int>();

Pushmultiple(stack, 1, 2, 3, 4);

19.2 E®F%

AR AR A A (B 7 R E GBI BRI TR, A BT IR FreL, IRATH RNE
F& BB S A R 7 ARNS L BRI B TR i vk, JER AN TR R, T4 77k
(anonymous method) WA, & RV S5ZRFERBIAUSEL “WE” FXNEANMHEFEMAE, Wi E
HORARS E A “dfw” BIZRFELH]. B TIXMERIZ A8, 2 T VRIE RE RS A 8 1 eR R R I R IR
ST E N MEMAHRL ESLIFEFFPRSIEE, TEERTEE I 2 F30% 5 M
ERVINES= N

NG R M EFIRME . SCRMENHZ AL I T AN B R . Bz, — AN SO HE R
AN SR R B AN BB RAE

class InputForm: Form

ListBox 1istBox;
TextBox textBox;
Button addButton;

pubTlic MyForm() {
TistBox = new ListBox(...);
textBox = new TextBox(...);
addButton = new Button(...);

) addButton.Click += new EventHandler(AddcClick);

void AddClick(object sender, EventArgs e) {
TistBox.Items.Add(textBox.Text);

}
EIRTENN RAZAZEN ) <1 ck FHAFRS RPUT T — %184, (HE DI IZIE R IE]— DB 5w B S5
KEMIES, I HBFshlE—A 5] HiZ 775 EventHandler Zt. (THES 7%, ZHE 4L
PEARAY B ARG B T T
class InputForm: Form
ListBox 1listBox;

TextBox textBox;
Button addButton;

pubTlic MyForm() {
TistBox = new ListBox(...);
textBox = new TextBox(...);
addButton = new Button(...);

addButton.Click += delegate {
TistBox.Items.Add(textBox.Text);
3

6 JRBTFA © Microsoft Corporation 1999-2011 . (RE A HF.
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B4 71k ST delegate. FIIEMZESIRMAELE { M1} RRAFH RS SIRA N, LRoRE]
HIFE 2 TR A T BRI S 2, Pl DL g S 83 . E IR\ SHAI VTR, %064 T59E0]
DNGERRE S PIIEE

addButton.Click += delegate(object sender, EventArgs e) {
MessageBox.Show(((Button)sender).Text);

7E BT REI, RAT WZE 4 T3] EventHandler BFERA! (Click FHARIZEAD MRk,
REE AT Z Fa s 2 RN BRI S By 3R AR [ 28 55 f 44 U7 iRl . BRS040 R
o HWURTNIIFMZ —HOL, MBS HIIRE A4 TN
o EXINERASHINERIF HEIEEA out ZHL.
o EXNTFBENSEIIRGEICNSHYIRMATH . RBNUBIRET 7 H # RS LA .
o WERTHIFMZ WAL, MIZAEHIR R 2R 5 R A2 T AR
o ZHEMREIZEAA void, IfHELTIEEA return HHJERALRKIEAN return i),
o ZFEMREIEMAN void, FFHSEZTTETRIIA return i) SR ) 2E TUHS AT Ra U
AR [ R
ZAEMZH | FR AR 0] AL I B 44 T3 V2500 7 REHEAT M 44 77 1 B = FE R T i g e e
N R E A T 59w NI R B4 TTEEN Function ZRIERIMM S HORIE IS
using System;
delegate double Function(double x);

class Test
static double[] Apply(double[] a, Function f) {
double[] result = new double[a.Length];

for (int i = 0; i < a.Length; i++) result[i] = f(a[i]);
return result;

static doubTle[] MultiplyAl1By(double[] a, double factor) {
return Apply(a, delegate(double x) { return x * factor; });

static void Main() {
double[] a = {0.0, 0.5, 1.0};

double[] squares = Apply(a, delegate(double x) { return x * x; });
double[] doubTles MultiplyAliBy(a, 2.0);

}

Apply B4 ER) Function NT double[] MIKICE, FFREISHL RN double[]l. £
Main 7T, 1R84S Apply B —ASEE S Function RIERBIMAEIE 44 71k, E 44 5158 1
—ARIERRERE, BLREHSZSEE T, Kz apply AR R E0E a HE/MERE TR
doubTe[]-

MultiplyAllBy JiiEIRE—4 double[], HHIMET I ALSEAH a PHIFAMERLIL E R factor
JERTR ISR N TIRBATFENSE R, multiplyallBy A T Apply Jik, & —AHRE LS x
Ll factor MIES k.
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FAE A B R 4 5 R ) R iR AR B A S HURR L IE 4 LM ANZ 7L 5 (outer variable) . 1T
MultiplyAl1By J5it, a fll factor ;&f&ih4%s apply HIE & JTERANE4 &, IFH M TiZE 4 )7
51 factor, FAIFR factor #{i%EE & 733K (captured). B, JHHRA &K AFRNR T1% 2 &
RERPI AR IR EGE R I PATHIME . (HAE, HEAASR I /NE AR i A A F PR 2/ K 22 5| RS 44 07V 234t
CIRYY 38 AL S o

19.2.1 J5%4A%#
IEWRT—5 Pk, AT N 5 2 R Z 2R . CH 2.0 SUVFR TR #EAT XM [R] 2 2
W, XRE, JLPAERTE BN AT LU g B 2t et . #ilan, i)
addButton.Click += new EventHandler(AddcClick);
Apply(a, new Function(Math.Sin));
s R
addButton.Click += AddcTick;
Apply(a, Math.sin);

AR BGE R AT, G At E ShHEWT 2SI I ZRFERAY, AR 5B KR — R,

19.3 &K 28

C# foreach iBH)H TG Ui M W] M5 (enumerable) (61K . N T BONATALZE 2R A, SEAWZLE
HiR B 2ELS (enumerator) H) TS GetEnumerator J7i%. — KIS, WA SZl, (HiZET
5 F AR A v] DL 25 TR A% AT 55

IEARES (iterator) 52— 1= (vield) 7T ARG R, B S @ E AP B DX AE TIE A A7 AE
—AEZA yield THH):

e yield return ifit) K T —/ME.

e yield break iEAJFERIERTE A

OB R BN (IR [ 2R 8 M2 382 1 (enumerator interface) 22— 5 7] %544 1 (enumerable interface)
Z— IEARER IR TT AR eR E50a 1 1Y) BR AU

o M N System.Collections.IEnumerator FlIM\

System.Collections.Generic.IEnumerator<T> FJi )35,

o M ZEHEN System.Collections.IEnumerable I\
System.Collections.Generic.IEnumerable<T> #2357,

EAERIEAE— B 5L, TR —FhSEIBR BN A T B, T X — SR 2. i ik AR SC B 1 R R
Al HoAth R B A8 AT B ANV A A AR 2 ST A R B S B 2
NI stack<T> A —MEAA LI GetEnumerator Jiik. 1K LLE TR T BN A 28 HE
T E.

using System.Collections.Generic;

public class Stack<T>: IEnumerable<T>

T[] items;
int count;

public void Push(T data) {...}
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public T pop() {...}

public IEnumerator<T> GetEnumerator() {
for (int i = count - 1; i >= 0; --i) {
yield return items[i];

}
}

GetEnumerator JVEMIAFIEAETH stack<T> BN RIS, X FE, A THLAT LALE foreach iEH)H{f
H stack<T> IS, T FIRFIGE 0 2 9 HEAN—NEBEMERL, A5 foreach fEM L H T T
RN ¥ 7~ X A

using System;

class Test

static void Main() {
Stack<int> stack = new Stack<int>();
for (int i = 0; i < 10; 1i+4+) stack.Push(i);
foreach (int i in stack) Console.write("{0} ", 1i);
Console.WriteLine();

}
B H
9876543210
foreach WHAJEENIHHE S LS E GetEnumerator JIVEIRMGFMAS A . — MES HBbE L — IR
TZ4 GetEnumerator J7i%, {HZR] LUA ZPiMzs 7 UL Z R S8 si s i s 0. XM
OUT, BRE ] DU AR S 22 AN IR [ A R zs 4 L1 2R 8 2 — B @ sl . fill, stack<T> AI5|A
IEnumerable<T> KA ANHTJEME TopToBottom Fl BottomToTop:
using System.Collections.Generic;
public class Stack<T>: IEnumerable<T>
T[] items;
int count;
public void Push(T data) {...}
public T pop() {...}

public IEnumerator<T> GetEnumerator() {
for (int i = count - 1; i >= 0; --1) {
yield return items[i];

}
public IEnumerable<T> TopToBottom {
get {
return this;
}
}
public IEnumerable<T> BottomToTop {
get {
for (int i = 0; i < count; i++) {
yield return items[i];
}
}
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TopToBottom J&VEN] get Vil &y HiIR Al this, FIZMERA G R FTME4H. BottomToTop J& iR [A]
—AMEH C# BRI TRz 4 L1288 . T 1 7 8] S 7 Gn eS8 FH X R A P DA — I Mo 28 HE AR
JCER:
using System;
class Test
static void Main() {

Stack<int> stack = new Stack<int>(Q); )
for (int i = 0; i < 10; 1i+4+) stack.Push(i);

foreach (int i in stack.TopToBottom) Console.write("{0} ", 1i);
Console.WriteLine();
foreach (int i in stack.BottomToTop) Console.write("{0} ", 1i);

console.writeLine();
3
3

8K, IXEEJE AT DAAE foreach iR ZAMEH o T I )7~ (910 1 FH X 26 8 1 ) 45 SR A% i 45 — S B
) Print Jiik. ZonBliRiER T — A H1E FromToBy ik CZTEWESED W IEREIENRSS:
using System;
using System.Collections.Generic;
class Test

static void Print(IEnumerable<int> collection) {
foreach (int i in collection) Console.write("{0} ", 1i);
console.writeLine();
ks
static IEnumerable<int> FromToBy(int from, int to, int by) {
for (int i = from; i <= to; 1 += by) {
yield return 1i;

}

static void Main() {
Stack<int> stack = new Stack<int>();
for (int i = 0; i < 10; 1i+4+) stack.Push(i);
Print(stack.TopToBottom) ;
Print(stack.BottomToTop) ;

) Print(FromToBy (10, 20, 2));

}

5 R A -
987654321
0123456738
10 12 14 16 18 20

AR AT M TS A — R, Bl — A S HORR Bl — Mz i 2R

GetEnumerator J7ik. AIMZSFE LR “Mzéds T 7 MEH . WRIERSEIL 7 alfas a0, &I

FEA GetEnumerator J7iERT, #RSAE R — DML M2 88 . R IEIEM IR GetEnumerator 1

B AT A L R A ) P ECIRAS I A B3R, DU BT 3R [B] R AN M 28 s I LUAH 3] oI5 7= A A () () R 23 2

o BMEMZSBNAGYES, XN ZER, W N AR R

0
9
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using System;
using System.Collections.Generic;

class Test

static_IEnumerable<int> FromTo(int from, int to) {
while (from <= to) yield return from++;

}

static void Main() {
IEnumerable<int> e = FromTo(1l, 10);
foreach (int x in e) {
foreach (int y in e) {
console.write("{0,3} ", x * y);

console.writeLine();

3
3
TR AT A R 1 & 10 MO IRIEE . VER, FromTo J7iEANA A — kA T M 24 e H
#&, e.GetEnumerator() #{AFZ X (1 foreach iEAJIAR) PIAE KRB A ERMIMES S . XM A48
A TAE FromTo S B 38 2 HIAAR SRS . 1B ZIE R BRI EHE L From 25, SR1MT, XLk
MBS ERMT TAE, RUNE MRS TRE S H O from Al to ZEUNRIAS . Masas 2 B AS
(AL B R T WA BRI 2 —, 7E 9B AT MO B2 U R 28 2 I N %8 . C AR AN2S B 7R 35 B G X
S, IR DATET R B VR S AT SE B T A S B RIS A

19.4 ERAHY

BARTE AN A h 44 FEAN R  Br B JRARIS 2 MR L I gm e ST, (ERA I — NSRS BGIER K,
FEXMIEI T, XFMEE R TR T — R SZBRBR A . Hhah, TR 5148 0 VR AL A B 2 77 A
FFEFF BRI 45 M), SRIEIEEE BAD . IR A 2, 2B RN I B Ok B IEARRE I, BA 12 SOkt
s,

SRR (Partial type) SUVPRHIR. SERFIEE VRN N 200y, AAEEARIE SCEd, DMET IR R
g, oAb, SrE R R VER T RHLAE B SRR 3 R P 9 55 (R 2R AR oy HAH 73 T, DA SE 2 Sy i
¥ 78 THA A .
18IS 2 AN KE SR, AT ATHTS I SR AUB AT partial. NIHSE N PSR SEELK 43
R XH, 5 i B PR TR i BV R, TS =R Falgm S 1, TEL,
FLREIX P AN 7373 B A7 CEAS R RIS o
public partial class Customer
private int 1id;
private string name;

private string address;
private List<Order> orders;

public Customer() {

}
}

public partial class Customer
public void Submitorder(order order) {

N orders.Add(order) ;
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public bool HasOutstandingorders() {
return orders.Count > 0;

ks
204G FIRPRIAS Iy — RGBS, 45 AR 5 RZ 28 5 N ERAS BT AH [ -
?ub1ic class Customer
private int 1id;
private string name;
private string address;
private List<Order> orders;

public Customer() {

}

public void Submitorder(order order) {
) orders.Add(order);

public bool HasOutstandingorders() {
return orders.Count > 0;

}
}
7 ERRAL I FT A B0 0 i i, ARSI ARG I LA 0. REdR A, RS AAN fu v
Xt g B SRR AT R

19.5 AJ = KR!

ESEIEEZER, XFARY (BFERE WS ERREER, m—HLCRkEHRmEE SR
B AR T S R ERA BEAE S SRR, BN 2 AT A B S EAME R 1 Ty
5, (BEAEAESR . B, —FO7vE R “REER” M (Bl -1 ATRED feRasE, (H2XF
1E AR e AR IE R A 53— P77 5o i 7 Br el A% & 4R 3 AR /R SAE AR R
7, ABSER AR IRE S SR EME . 55 =R — 4 P AT & A, (BRI
T T HAERIMES . C# 23258 (nullable type) 3BT N FTE 1 28 1 ] 23 T2 AR AL 58 BN EE Al
PISCHE, fildk 73X Bk T n) 8

R RALRAEH 7 RAUBMRRAIER) . B, int? RIUE R int R E . ) R RS A
R FEAR ] 2 A (E SRR

AP ERAE —ANAE T ISR A W E AT R S E SR R 50 . ] SRR s A A A2 e
: bool FEAU) Hasvalue IR ESEAIFIAISETF) value. Hasvalue XF AT A JEZSSLHIHSA true,
St 25 SE5) N false. 24 Hasvalue N true I, value JEVEIR BT S HIME. 24 Hasvalue N false B, %%
Rjin value BRI K 75 -

Al WA FE ] AR R B B2 2R T 2 . BeAh, 1B R nul T SCAR RS S e BT fa) ] 222K
A, FE s

123;
null;

int? x
int? y

if (x.Hasvalue) Console.writeLine(x.value);
if (y.Hasvalue) Console.WriteLine(y.value);

int {A 123 F1 nul 1 SCABE RO T R int?. ZoRBIERT x Fi 123, (2 A
console.writeLine KT, KN y.Hasvalue N false.
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A 2 ¥53 (Nullable conversion) FNHET 64 (lifted conversion) FUVFXTAE R AE R AT HAE I Tl e L%
oA P U ge e F X s R aT = . [FRE, 1RTHZEFF dlifted operator) 70V TAE W] %%
(B SRAY ) TE s FEAF I € s BTt ae g F T X SR () m] 2 TR 2

X MARRT B 2R s BIARR AR T MR TUE A, K BN s? B T2 KITUE A] 4548
oo IXFPA] S FEH R FERE L — PP AE SR (null propagating) T3 T A IRE BN 2510 B AR
18, AHRA AR AT FE R A F A e e . BRAMEHE— 44 7N s 3 72 I 57 B 7 A S Hede, J5
— Pl AR N AR IR AE A R I 51 R e ) S A

T A A R
int 1 = 123;

int? x = 1i; // int --> 1int?
double? y = x; // int? --> double?
int? z = (int?)y; // double? --> 1int?
int j = (int)z; // int? --> int

PR A ARSI AR Al R (E SR, e R FAT R B A ST E . IR HARSRALRE i —
A 7 IR LIRS THE . ST SCRT B H0SR L, STt de e ST th nl e R = {H .

AEAE B R RO AR B 2R, ARHBE AT B A IRTIEN . X TR B AT, &
MR GE REALR I — > 2 IR LIS THB . flan, 2P int A0 FRE —
A int BIHUE X+ BEAFHIRTDEAGEEZMA int? BAEEOFRE— int? KEISERT. S5RTTHH
BRAL, SRTHEBIEEAF At T B8 RIRTHE RAT AR — R B A, WA ROV E.
NG + RIS FARPR A int? AR

int? x = GetNullableInt();
int? y = GetNullableInt();
int? z = x +y;

XT z HITRAE SE PR _E ST

int? z = x.Hasvalue && y.Hasvalue ? x.value + y.value : (int?)null;
A2 AR T 2 KRB AT 2T A B B i, 24 R — MR SR T 28 260, R TS B R
EH. NHEEREE S s AR RS TS ) + 8 5

GetNullableInt();
X + 1;

int? x
int? y

IR x N, Wy gRE v B,y Bl x n—fE.

C# AT S 4 . $ETH L3 ANSE TR LU0 AT I S AR S AR AT SQL A ) R 4 flia 545
B2, C# KT I BART ™ AR dE AT /R 85 2R T A2 51N SQL W = AR A /R 4
LEAEREEA AE ] BE 2RA I HEE 2R AUN bool B, HLEHEHTF (==. 1=, <. >, <=. >=) A
ARIVER. B FEAFRRTE AR m A M REBEEAIN— A 2 WA (R AN 245 R
B M. == M 1= BRGNS TENAESE, FHTBEASETIETE. WA
EWNEEBEN T, < > <= Fl >= BELFHIRFA R 1 false.
Y == By 1= BEMIRERZ —8 null SCTRRE, 53— AMERVEERT DURARAT AT 2 288, TiANVE FEAE 28
HRB SR B TiZEHAF. ERA NIEHEAF == 30 1= IRt T, BELU nasvaTue B TR
for BRI RICRAE T, 2R Lan T )G A

if (x == null) Console.WriteLine("x is null");

if (x !'= null) cConsole.WriteLine("x is non-null");
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X AT AT 2 8T Bl 5 | IS AL x &R & SRVFRT, ATA A N 2B M BT R AP T S EA A SRt —Fh A St
7%

HANERRME T B G IHIZEALT (null coalescing operator) 77 . TR a HAET, W a?2?b MR a; &N
il N b, NEERE, b it 7 ELE a NS IIME .

2 a AR b AR SRR, R EERE R AR IE YR N, a 77 b R FIHER 2
B 75 TR

int? x = GetNullableInt();
int? y = GetNullableint();
int? z = x ?? y;

’
int 1 =z ?? -1;

x 72?7y KIRAUN int?, B/ z 7?7 -1 HIRAN int. JE—MaB 7 8, BUOVE KRR 7, [
B EAE 2 R R BRI

FEIFeHEA G T oI R Nyl

string s = GetStringvalue();
Console.WriteLine(s ?? "Unspecified");

Wi s BI1E, BUE s NTERNHIHE unspecified.
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20. ;Z 8

20.1 ;ZBIAFERA

ZRIRAEYR R A, B

KA AT DA 1L P E SR IE 2
class-declaration:

attributesop: class-modifierso,: class identifier type-parameter-list,,: class-baseop
type-parameter-constraints-clausesop; class-body ;op

RERME T — tpe-parameter-list, 7 7] UINIXAN K BR AL type-parameter-constraints-clauses (5
20.7 1)
Rt type-parameter-list IR — N2 U . Ak, AT R EAEZ B2 7S i sl A 25 4 75 i
HRRA St — M2 KA, RO BTN & SRR IR AL 2 4 Re ) i f it R Y
R 7 BARAE B Ah, V2 B B S R B S B IR AR R AR . 2 B B TR B AR R B
B
i FHHIEZRTY (constructed type) (5 20.4 711) SIRZ AL, 25 ¢ T IH 7z B8 A
class List<T> {}
List<T>. List<int> fl List<List<string>> #/&HAgiERA ) —LR_pl, FH—PNEZ ML
ZRIEZRM (B List<T>) TG ZRA (open constructed type) . AN IR S Ht iER A
(Bl List<int>) FRONEHIIGEIRA! (closed constructed type)
RIS AARIE R AL Z 8 H AT “EERT s XU, [ 4 S A BN E SRR B AR R N R
AR DE A [FRR IR AT, R EX AN B B AR E R A 2 R07T
class C {}
class Cc<v> {}
struct C<uU,v> {} // Error, C with two type parameters defined twice
class C<A,B> {} // Error, C with two type parameters defined twice
RAZRRENT (55 20.9.1 75) « WAL FRMMNT (25 20.9.5 45) FIRLZ VI (25 20.9.6 1) A2 A5 FH 1)
RIAE AN 22 (8 R TEZ 5 H .
12 TS A W IR R DA 250 /2 2 20.3.1 715 H BT I FR i — PR RN
20.1.1 X8RS
KA S fER A et FARBTE S ZE — A REPRRRT, KR — AN IE RS g2

RISES G ALAT . RS RRIR BRI G A2 FT . TSRS S (55 20.5.1 1) RALGIEIE
KA B H SRR E S (1 L P2
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type-parameter-list:
< type-parameters >

type-parameters:
attributes.p: type-parameter
type-parameters , attributesq, type-parameter

type-parameter:
identifier

e B AN RBE SR Z R B2 (8] (B8 3.3 791) e — A4k, Bk, BARS H— AR
TS ez I R A HE R AR . RTES AR 5RBA G BRI A
K ERRMIEZPIMEREL (55 3.7 75) 83 class-base type-parameter-constraints-clauses F class-body
R AARFE, HERBASY RBRAR. EHAEREH, KBS HEREL.
type:
value-type

reference-type
type-parameter

W T 2RAL B S Al HIVF 2 AN [R] ) SR e R S
PEFIRR . X 4E:

o AMEEEEMARAEZFEHIAREER L (5 20.1.3 79)

MBS LR AR E R TR SRR E S AR (IRAD o RAESS 20.7.2 75 P R4

>

Do

TS a] F G T N BNZRTE S 4R (UnRE) o AR 20.7.4 P E4NHEA

o WMRFHEAMEHIKYNESA ARSI HER (55 20.7.4 7)) , AEEEARE nul1 Bzt
B, Ak, ATRASONEREROER B (BF25.6 15) . Mah, BEHRME S BRI BIRE ] LA
i =Ml = 5 nul1 BTELER (56 20.8.3 1) , BRAEZRAIES HEHEIFULHR (55 20.74 1)

o (NSRRI % constructor-constraint BUEZRBIZIH (55 20.7 15) WIZIRE, A HERF new FiAZ
(%5 20.8.1 19) SRMEZIEMH.

o ANEEEEMEF AT E BFEHENES,

o ABEFERL AU R B AR SRR S AR IR ER S I A B E R (55 20.9.1. 35 20.9.6 1) .

o fEAREMRGY, KRS AGHE unmanaged-type (55 182 1)

fERNZEA, KBS AR N RwiFEN G, EEITh, BN RMESEI E R — NS T2, B17

A R Y St )y BRSBTS S ok Fe e 1. IR, SR AYIE S 8 B 1048 & 1 SR YR I8 AT IS

PR PAMIERT (55 20.5.2 719 o W RSRES A B MRIE R ST I $ATE M FHE Nz E S

IR SE SR SE PRI

BEATSEBIAL, DSR2 BAT 5 AR A R AN [R] (4

W
N\

BE K

E

20.1.2 LR

TR A — A KRR IE R, RISLBI2ETY (instance type) . 3T T2 UKW, S5 K7 it
MAZIT P B B IE R (55 20.4 49D SRIB, Prigft iR SE S BT BRI 2. i
TEGIRAME RS, IR GRS (0 /E Al p i 2 se 128 st A2 ARS8 W A T
MRS R SRS, SEBISRADN this SRR, XETARZRE, LSRR FT A IR, T
T s J LA B DL R e AT S R
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class A<T> // instance type: A<T>
class B {} // instance type: A<T>.B
class C<U> {} // instance type: A<T>.C<U>
class D {} // instance type: D
20.1.3 EH3E

KA YRR E AR DR Mt R A (5 204 715) o EERARGARRRMNIL S, HAEHEH S T
DL EREE S,

class Extend<v>: Vv {} // Error, type parameter used as base class
2 RR AR System. Attribute fENEEEERIAI L,
R E R O LR MG R O RA (55 204 %) o HEEOARSREERBAIE S, (HAEHLIEH
Berh AT DV SRS . T R ARG R S8 SE IR R Ay 1 AR 1) 7 vk

class c<uU,v> {}

interface Il<v> {}

class D: C<string,int>, Il<string> {}

class E<T>: C<int,T>, I1<T> {}

T2 RIS B ) 212 16 205 A2 5 20.3.1 75 A BT (e — PR

W RS b )7k S B SIS e LU 7, iy R e SR AR A S ) v . T T AR R
Y Ae] 5 RIS 7% 5 20.1.10 5% 7B R
class C<U,V>

\)

public virtual void M1(U x, List<v>y) {...}

interface Il<Vv>

VvV M2(V);

class D: C<string,int>, Il<string>

public override void M1(string x, List<int> y) {...}
public string M2(string x) {...}

20.1.4 ZEIABIW R
2 BIRH AT A B AR T UL B R AR N IE R B B — 3 0 A B A28 28 (enclosing class) H IR A TE
2, MIEIBA TS R4 3 A EESR Y (58 20.5.2 95) B, FTHILIAE N SEBY I S8 8k B 4 1l N 124
IERTIFRAL ) SEPR RS2, 5l

class C<v>

public v f1;
public c<v> f2 = null;
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public c(v x) {
this.fl = x;
) this.f2 = this;

}

class Application

static void Main() {
C<int> x1 = new C<int>(1);

console.writeLine(x1.f1); // Prints 1
C<doubTle> x2 = new C<double>(3.1415);
console.wWriteLine(x2.f1); // Prints 3.1415

}
}

FESCHI R UK G, 2R this 20L& X LR A 1A B R SEBISRAY (55 20.1.2 75D

br 7 AEHIEREE S A NI IS, 2 USSR W Hh i) ol -5 AR R SIS AR A G S AT [ ORI o R T L /N1
R 183 P TR R R SIS AR RS B AT BRI R

20.1.5 Z R AR RERS TR

2 RKR A IR R SR B E B PGSR AY (58 20.5.2 ) BT sl (=, HRASEANE S
PR R S 2 AL, RS B RAE B MARMARMIE S, X I #RE

Bl

class C<Vv>

static int count = 0O;

public cO {
count++;

public static int Count {
get { return count; }

class Application

static void mMain() {
C<int> x1 = new C<int>();

Console.WriteLine(C<int>.Count); // Prints 1
C<double> x2 = new C<double>(); )
console.writeLine(C<int>.Count); // Prints 1
C<int> x3 = new C<int>(Q); )
Console.WriteLine(C<int>.Count); // Prints 2

}
}

20.1.6 ;TR A I ERSHE R 3]
72 R S S RIE BR T T LB S T B, RN iZ 2 RS B 61 2 (AR ANAS [ B P A i 28 R h AT
HAn WG E . 32 BRI B AR R 2 A0 1R sk b, I ELa] 78 5 2500 348 o8 B0 eR Bk R At
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BT AR I R R TR B — ROR AR R AT — 10U AT R U6 1k -
o QI PR IS IS S
o G| HEZEPAMIERBFAETER S AT
N T WIGEAHT S A& 2R, T B A A E 13 PRI SR T O — AR R S B (58 20.1.5
T o BHHPRENEESFEYIBNBIME (527 « T3, IXEEHSTFEIITHSFZEY]
IBMEWET (55 10.4.5.1 795 o ha, PATHRASHE R
H T ERAS IE B B N A A IE SR P AT — Ik, IR T ekt 258 (55 20.6.6 1) 1E4w1ERT
BT AR S KU, AT BT B RN E . B0, i p SRR Al F B S M i R Bk
RS S RN — S

class Gen<T> where T: struct

static Gen() {
if (!ltypeof(T).IsEnum) {
throw new ArgumentException("T must be an enum");
ks

h
3
20.1.7 RIS RIF AR
FEIZ B B A, JE I MAZI B A I AT SR B IR SEg], ] LK 4k 2 ) 52 ORA S48 RS R gk AT D7 1)
AR, 26 3.53 T e @ AT Vil protected Fil protected internal 47l i it R UE R T
B0z BRI RN AT T 78
o fERZAKGH, MR E FEAREM 6 MIEMFIERIEUM 6 MIE ARk R ZREAL, NIEAH E.m
T2 primary-expression Vi 7 4k 7 i 52 AR3 S5 BR 53 M A2 FREFH
FNT N

class C<T>

protected T x;

class D<T>: C<T>

static void FO {
D<T> dt = new D<T>();
D<int> di = new D<int>();
D<string> ds = new D<string>();

dt.x = default(T);
di.x = 123;
ds.x = "test";

}
}

X x B =AM A Fo VR, BRONEAT #0082 B SRR i AR SR AL A S B3R 4T

20.1.8 ;ZRIARWER
PRI FE IR . MR B RO BRASEAF AT LA E . BRI G ZiE—, {1 & i
KM BT e SR I T2 S RN 48 . TEIXRERITE LR, EEEMRHT (00 R D00 D01 Bk ok 5% BF R 1)
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IS THT R 73 AR R LRI U s A AOR TG R ) LA
interface Il<T> {...}
interface 12<T> {...}
class Gl<u>

{
int F1(U u); // overload resulotion for G<int>.F1l
int F1(int 1i); // will pick non-generic
void F2(Il<U> a); // valid overload
void F2(I2<U> a);

ks

class G2<U,V>
void F3(U u, V v); // valid, but overload resolution for
void F3(V v, U u); // G2<int,int>.F3 will fail
void F4(U u, Il<V> v); // valid, but overload resolution for
void F4(Il<v> v, U u); // G2<Il<int>,int>.F4 will fail

void F5(U ul, Il<v> v2); // valid overload
void F5(V vl, U u2);

void F6(ref U u); // valid overload
) void F6(out V Vv);

20.1.9 XS A EMABE LS
AT UAETES B R R R R A 2. filan, 25 T i B
class C<v>

static void F(int x, int y, params V[] args);

XHZIT IR T AR -

C<int>.F(10, 20);
C<object>.F(10, 20, 30, 40);
C<string>.F(10, 20, "hello", "goodbye");

FEANT T
C<int>.F(10, 20, new int[] {});
C<object>.F(10, 20, new object[] {30, 40});
C<string>.F(10, 20, new string[] {"hello", "goodbye"} );
20.1.10 EEF;ZRIA
AT —FF, 2RI R Es 2 o] DL SRR R iR B . ERfE M S R e i, U adE i B
PRSI S SR e FE R AR L, W5 20.5.4 TR . —HAfie T AERA R A, SN ES e T2k
*H]E‘Io
I T B 7 S S U W] A AR AL R LT A A
abstract class C<T>
public virtual T FQ {...}
public virtual Cc<T> GO {...}
public virtual void H(C<T> x) {...}
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class D: C<string>

public override string FO {...} // 0ok
public override C<string> GQ) {...} // 0ok
public override void H(C<T> x) {...} // Error, should be C<string>

class E<T,U>: C<U>

public override U FO {...} // ok
public override C<U> GO {...} // 0ok
pubTlic override void H(C<T> x) {...} // Error, should be C<U>

20.1.11 ZERDRBEHEFT
VRS A W] DLE S B, FsAE () 5 3Rz B SK A WA [R] . 3 SR A5 A B o i 28 7 1 s 2 7
(55 20.1.2 %5) 107 2R 01 5 38 B4 A 1E 5 456 F R 28480, Bk dn R

o —ILIBHEFFLALNZ LGSR I B SHOVEAEN o — 0l ++ I - IR AR [B]1Z 58 1) S 7
BUMAZ SEI R AL YRA 2R

o  ILIBRMHZSH P MRS —AE TIZSI R
o B RATHIIL S IR Bk (A AL R Tz SR
N R B P A RS A R — R

class X<T>

public static X<T> operator ++(X<T> operand) {...}
public static int operator *(X<T> opl, int op2) {...}
public static explicit operator X<T>(T value) {...}

X MIEEERY s Hede B HARSEAL 7 FHUZSAT, ER S 10.9.3 FT R RN, 5 s 8T 5CHKk
AR SRAIE S AP AN 5 HABSE R LA AR O R NME— 38R, IR ZIEXAREESRAE Z 1 20K
£ N H 7R

class c<T> {...}
class D<T>: C<T>

public static implicit operator C<int>(D<T> value) {...} // ok
public static implicit operator C<string>(D<T> value) {...} // Ok
public static implicit operator C<T>(D<T> value) {...} // Error

RPN IZ ST A T SO VR, RUONARESE 10.9.3 75, T M int BAJ string 70 I A R AR I ME—
KA, HE, FEABREAFREIRK, B4 c<T> 52 D<T> K,

XTI S 2y, W] A BLX RS ST, RIS FAHEE T CANE N Te U A7 7E 1) e e .
£ N H 7R

struct Convertible<T>

public static implicit operator Convertible<T>(T value) {...}
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public static explicit operator T(Convertible<T> value) {...}
KM object FRE N T HIRASLSHE, 5 o MNEHELFK B IH— O (EE TR
FZEA object WA FEHe, b AAfE B U4 .
TEMAN R (AR T SUR IS 0 R, IR G RT  [RI AT AT FH P 58 SR 3w 2% . BRI &
o WIRAFAENIA s A T TiE LR (B8 6.1 715 , WM s B T WIATA H P8 R4
(BaRE T =0 Kl 2 .
o WIRAFIENRA s I T 1yTE LR (55 6.2 75 , WM s B T WA e X i
PRl 20 . HAE, RS FHREM s B T B P E LHIRa U4
T object IS AT A 2R,  FTH ) Convertible<Ts ZEM S B i H G #E A 2 5T 2 X K Kk
AR, Al

void F(int i, Convertible<int> n) {
i = n; // Error
i = (int)n; // User-defined explicit conversion
n=-1; // User-defined implicit conversion
) n = (Convertible<int>)i; // User-defined implicit conversion

HAEX T8 object, B T NEIXMRAIIZAE, FiE AR A H A T AT 15 00 T BEORUT 7 € S
LSS

void F(object o, Convertible<object> n) {

0 = n; // Pre-defined boxing conversion

o = (object)n; // Pre-defined boxing conversion

n = o0; // User-defined implicit conversion
) n = (Convertible<object>)o; // Pre-defined unboxing conversion

20.1.12 ZRIFEPREERR

ZRIEFE AT LA IR BRI A, ARRPRAE S U IRER TP, RERM S DI
TAE H T BRI A 2

R B R A I R AN SR A B AR R S 2 2 BRI RS B . AR S B NIRRT AR A R 2R A 51
I, AR E AL SRR (R HEMSES) o (HAEATEANE S h A INPR & Mo i 287, 721
i R BT ] DARS A A ANZ SRS B2 . R R B s =R 5 A Inner SRR
KA IER T 15 BTPIFR A  2U -

class outer<T>

2

N

3

class Inner<U>

public static void F(T t, U u) {...}

static void F(T ©) {
Oouter<T>.Inner<string>.F(t, "abc"); // These two statements have
Inner<string>.F(t, "abc"); // the same effect

outer<int>.Inner<string>.F(3, "abc"); // This type is different
outer.Inner<string>.F(t, "abc"); // Error, Outer needs type arg
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IR ER M SR 20T DLRGEA N Z ISR b S B i i R TE 2, (X & — PN B R AU
class outer<T>
class Inner<T> // valid, hides outer’s T

public T t; // Refers to Inner’s T
ks

20.1.13 FAEFAOR
FIHFR PN s (B8 3.1 799 ARETEIZ B K B

20.2 ;ZRIGEHERR
gE Ry ] DL RS K BRI 2

struct-declaration:
attributesop:  struct-modifiersopy Struct identifier type-parameter-listoy Sstruct-interfacesop:
type-parameter-constraints-clausesop: struct-body ;op

T2 B B [FIRRE 2 R M A 0, (B5R 11,3 YRR s BBl ok

20.3 ;Z&EO SRR
2 1A B AT DL KA 52 T H R BE I 23

interface-declaration:
attributesop: interface-modifierso,, interface identifier type-parameter-listopy
interface-baseqp: type-parameter-constraints-clausesop: interface-body ;op

Br 7 R THAE S OLAh, 2 R R ) AR B 7S AR AR R AR

e A I AN R SR %A D A B ) (5 3.3 799D HE — DRk, B0 ERRAIE 2 1ME
FHIR (56 3.7 15) %5 interface-base. type-parameter-constraints-clauses 1 interface-body. 1EHAF R
o, REUEZ A AERA, & TR ERRRE SRS (55 20.1.1 7)) &M TRO ERSRIE S,

2 R R 1 5 2 B e (R D5 2 R AR [R] R BN (5 20.1.8 5D

20.3.1 FrcPEORME—Y
12 RV TS B B S ) 11 06 2500 i A ] B (A I SR A ORI — o A SR R, WU e R e A
L IE R A P IER . B, AR e BLan IR s B AN 2k

interface I<T>

void FQ);

class X<U,V>: I<U>, I<V> // Error: I<U> and I<V> conflict

void I<U>.F(Q) {...}
void I<v>.F(Q) {...}

}
URER FOVFIRHRE, WA E ZEAE T T AT DL R $hAT I ACHS

I<int> X = new X<int,int>Q;

x.FQ;
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N T ISR A R D SIRE B AR KT LR P ER:
o MR LIEIZAE, FMEEEI A c P EERE RO,
o KUOAAE L I DRI B DN L.

o MR LFHPAEERD.

o TEWRMLSEHME| L h )5, WM c BIEFALMTREFIMIERA FE L F AN D 2
7], W WIS BIJER. TEfE BT A v] Re G R AN [E 4 A R B
E EHEISEAE I X, BEOAE Ll 1<us A I<vs . ARG BUE u A v R TR RIS R
1) e 35 S TR A T B0 N2 1 ROh 58 A AH R 2R Y
AT DLREAN [F 48 AR o) 4 78 1) 4% AT 45—
interface I<T>

void FQ;

class Base<U>: I<U>

) void I<U>.F(Q) {..}

class Derived<U,V>: Base<U>, I<V> // 0ok

) void I<v>.F(Q) {..}

HSR Derived<U, V> [AIRSEEL T I<U> Fil I<v>, {HEMACERE M. L5
I<int> X = new X<int,int>(Q);

x.FQ;
9 H perived 17515, N perived<int, int> SEPREFHSCIL T I<int> (5 1344 7F%) o

20.3.2 EXNFEOR G

AN, 5 3 T 5 SE B P R 1 SRR Ay 3 A P e e D SR A A A (ROE IR, BN
(B SE I ZB0E S H s S 4 ) interface-type REAT BRE o« 1ZI8AY AT DR 1 B 11 )i 4 11
IR -

interface IList<T>

T[] GetElements();

interface IDictionary<K,V>

V this[K key];
void Add(K key, Vv value);

class List<T>: IList<T>, IDictionary<int,T>

T[] IList<T>.GetElements() {...}
T IDictionary<int,T>.this[int index] {...}
void IDictionary<int,T>.Add(int index, T value) {...}
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20.4 ;2RI EIEFERR
AT BT DL KA 52 T H R BEII 23

delegate-declaration:
attributesop:  delegate-modifierso,, delegate return-type identifier type-parameter-listop
( formal-parameter-listoy, )  type-parameter-constraints-clauseSop ;

R 7 R TEHAR T DA, 2 BT A W] S AR BT A R A R A RN o 2 R A W P RS
RS AE 5% B OCHRIN R R 75 B8] (56 3.3 949D @ L—A Rk, ZHER R RE S 1ME
FHER (56 3.7 75) FE return-types formal-parameter-list K type-parameter-constraints-clauses »

ARz BRI R B —FF, ARSI S A RO MIE HERA . WIS ZAER BN S A FIR A
FA IR AT B AN SR T 28 o R 1 BB R A 0 N S Y S 2 R B . 45 IR [m] S 7Y
ML SR T 1 € RS T vk S e R AR 2 . 0.

delegate bool Predicate<T>(T value);

class X

{
static bool F(int i) {...}

static bool G(string s) {...}

static void Main() {
Predicate<int> pl = F;
) Predicate<string> p2 = G;
3
TR BT Madn 7 R P ANE S5 25T T S =X

static void Main() {
Predicate<int> pl = new Predicate<int>(F);
Predicate<string> p2 = new Predicate<string>(G);

}
FOVFREMS S SR R A AE S 21.9 5 R iy ik 4

20.5 #giEE

12 BRI S B AR By RN AR e iz R (unbound generic type), '8 N IR SIS (type argument)
WERI B 2 AR “HER” o RRSES g B AR R IRAEZ TR A B A4 AR S5 TH ARG S (< A
>) o BER AR LS B I RBFRONIIE LR (constructed type) . FiEIERIT] LIFETE 5 AEW
HIE M A R ZH T . REEE 2 B A R BETE typeof-expression (3 20.8.2 11D H{HH .

type-name:
namespace-or-type-name

namespace-or-type-name:
identifier type-argument-list,p
namespace-or-type-name . identifier type-argument-listopy

Fe) 3 8 AL ] ATE R I b AR AT s 44 Bk (B8 20.9.5 1) BRAEVS il AR (36 20.9.6 749)

TETHE namespace-or-type-name I, N5 [EEA IEMEE RSz BI2RA, KL, w DU E—
MRIRFFARIRAFE R ZEA, g e kM A AR HEHWENE S . HMER—EF RSz A
ez BRI, X ARARA HM:
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namespace Widgets

class Queue {...}
class Queue<ElementType> {...}

}

nhamespace MyApplication

using widgets;

%1ass X
Queue ql; // Non-generic widgets.Queue
Queue<int> q2; // Generic widgets.Queue

ks
FITFAE namespace-or-type-name S H 21 4 BRI HEATMUNLI 7245 20.9 45 h ). X263 Trh 0% SPEMR
WEl e % 20.6.5 15 i .
HIER ELBERE FAE S, type-name W] DFRIIIERA . SO JOURETEZ BRI, JEHLA
SRR W ST R T AR (520112 49) B, 4 s IR L

class Outer<T>

public class Inner {...}
public Inner i; // Type of i is oOuter<T>.Inner

EAZ 2RI, MIERBMEAGRRE unmanaged-type (35 18.2 711)

20.5.1 #HEIscE
RRV S BB R I SE SR R —A ypeo

type-argument-list:
< type-arguments >

type-arguments:
type-argument
type-arguments , type-argument

type-argument:
type

RS R MIGERUBER L S . ALY G 18 &) 1, nype-argument ANA] LLZFEEHR
o RN RAYSES AL A 20 BRI S ERIFTE 2R (5 20.7.1 1) .

20.5.2 FFHLFnES S
FT A5 EAIETT VAN TF R (open type) B3 HIZRTY (closed type) . TTHUR AL AL & 8T S (1287
B F A b

o KBS UM,
o HHMCHBATTERRARITHERAN, MR AR I HEER .

o HHOCHMERA N —AEE MR LSNTTHCRAN, ZER A RIS, 2 B iE
HIHRERLR) — DR AR LS A 5 R SRR S S N TR, 1% A03E i 2R A =
IR EILH
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B AR A B TR R R

FEIBATIY, V2 TSR WY o ) A ARG AR A — AN B P E SR B R SO AT, XA IS SR A2 il
IR RS N T %z R RGN . 2 BRI (RS SR A 240 € BRe 2 s AT KA. rfy
TR U IS AT I AL BE A AR 2 A P dat PRI, TSR AN LA Gt 1 IS AL P A A

FAB MG RAA B OISR ESE, AR PARIERAA LIS, BT IP e
FEIBATI IEAAEAE, PIUAEAE ST R RS2 & . RSB PR I R T 2 MAR R R 8 5E
ZRRRE [, I HENTX RRASS | T AHRISRA, X g AL I SRR R A RIS A

20.5.3 HERB R AFNEEO
Rt —F, WS B B, R AR e 5L, NN object. W
R R TS, MR SR () B B R B R S B R A type-parameter i ONFIE SR
BRI L type-argument K3RAF . 45 7€ T [ 172 BY 2K 75 B

class B<U,Vv> {...}

class G<T>: B<string,T[]> {...}
MIER G<int> MRS & B<string,int[]>.
Ffelth, HEIR, SO B —H R AR D . 8O R AR R e
FEFEO I, FR 3R O S B R RS type-parameter B ¥ WK IEIRTIRINT B type-argument SRR IS o
GO ISHFE,  FTie B A (1) BT A B A I 42 11 45 5 A I e VT b SR T e B S A 1 ) B 2z 1ok
R R o BN, 25 5 T TH T2 B B .

class A {...}

class B<T>: A {...}

class C<T>: B<IComparable<T>> {...}

class D<T>: C<T[]> {...}

D<int> AL R c<int[]>. B<IComparable<int[]>>. A Al object.

20.5.4 #aiEE BRI RR 51
P35 Y [ A AR R 2 2 JE sk B O 7 B R RS type-parameter B NIIE RTINS N type-argument
KIRAFH . BHd FERE TR A RE LS, AR A S .
B, 25 5 N Tz A 2R B
class Gen<T,U>

public T[,] a;

public void G(int i, T t, Gen<U,T> gt) {...}

public U Prop { get {...} set {...} }

) pubTlic int H(double d) {...}

Mi&E M Gen<int[],IComparable<string>> HALL K i :
public int[,]1[] a;
public void G(int i, int[] t, Gen<IComparable<string>,int[]> gt) {...}
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public IComparable<string> Prop { get {...} set {...} }

pubTlic int H(double d) {...}
R gen AR a FISRALE “T R 4R, PRt B RS SR A R R R a SRR
“Int —4EEH R -5, Bint[L 1],
P R AR AR SR DR 7 SR AT . B %6, B BRI R I T A it o an SRAR A By st fits R A,
WX AT BE W0 A A A s AR FH o AR, Gl IR Bl 51 P B ()RR type-parameter B )y it A 1)
XF N type-argument LA SR A I o

class B<U>

public U F(long index) {...}

class D<T>: B<T[]>

public T G(string s) {...}

E PR EIE, KiERMN p<ints A AN HEZ R 2 publicint G(string s), 1% &iEiT
BRI S T BH AL S int KPFBR. D<int> BH — MR B GARRI K o IXAN4E AT
SRS N AT A E R, Bl JeilEd A TL] B v O 4 pubTic T[] F(Tong index) ) fifiE )
R B<T[]> MR, R, FRAELZS int BIRAES 1, N2 A4 AR R publicint[]
F(Tong index) .

20.5.5 fiE X BRI ATiGE 14

IRIERA C<Ta, L, T BTEAE €0 Ty s T ERRTDT RN, RIS SR v s R . SE HERf I
Y, MG RAY AT 7 ) sl AR G0 E 132 RS AT el S AN SR AR S22 (1 T 1) 3 50 2

20.5.6 {54k
Fa s Y 5 ARy R AL IEAE A R R 30 (56 6 75D o FEN FHIXLCHE IS, DAZ0FZ RS 20.5.3 FiFTiA
Fff e i R I SRR
BREE 6 AR 2 b, MG 5| BB 2 MAEAE R R e 3. JCHOE, SEARAUAE, MiE5IH
KRREIH WAL S, X EORFEHIE B M A VREN, K7 List<s> BIRAH] List<as HUFEH
(FasE 22D . FFEH, WATFAEM List<B> F| List<object> HI¥#t.
SRR U M S DR AR T 5 I A VP L steas [0BEH, TS SLARTT LSRN A HOE ARG %5132 .
HRXFEKIEY F A, B List<B> RMMFIRA PN GRUG4N B RMAME, A 7R
HEEE A RPN A Re & KA B IME IR
A 14T AN AT I R ARG A A0 R BT R

class A {...}

class B: A {...}

class collection {...}

class List<T>: Collection {...}

class Test

void FQO {

List<A> 1istA
List<B> 1istB

new List<A>();
new List<B>(Q);
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Collection cl = TistA; // Ok, List<A> is a Collection
Collection c2 = 1istB; // Ok, List<B> is a Collection
List<A> al = 1istB; // Error, no implicit conversion
List<A> a2 = (List<A>)TistB; // Error, no explicit conversion

}
}

20.5.7 using 3RS
using i 4 7] DA 44 3 IAE KA, (Hg AN Rear 24 R IRAL R A S 2 ()2 YRR B . il 4n
namespace N1

class A<T>

class B {}

3
namespace N2

using W = N1.A; // Error, cannot name generic type

using X = N1.A.B; // Error, cannot name generic type

using Y = N1l.A<int>; // 0Ok, can name closed constructed type
using zZ<T> = N1.A<T>; // Error, using alias cannot have type parameters
}

20.5.8 B¢

FE @S2 2 R IE I typeof-expression (55 20.8.2 F5) W 5| FHARZ BRI . H PG R A B R 2 1
A, (HRANEE G| IR,
class A: Attribute

public A(Type t) {...}

class G<T>

[A(typeof(T))] T t; // Error, open type 1in attribute
class X

[ACtypeof(List<int>))] 1int x; // 0Ok, closed constructed type

[ACtypeof(List<>))] int y; // 0Ok, unbound generic type

20.5.9 FLAFTH IList FEO

—YERA T[] 2P 74D System.Collections.Generic.IList<T> (45N IList<T>) M HIL#E
Mo AR, FAEM TL] B TList<T> MHEE OIS, thih, WREEMN s 3 1 Fas Hik
e, W S[] SEBL IList<T>, JFHAEEM s[] I 1List<T> MHFER ORI A (F6.1475) .
WERAAEN s B T F 5 i, WAEEM S[T B rist<T> RHAEE O E AT HEHR (G 6.2.3
) o il
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using System.Collections.Generic;
class Test

static void Main() {

string[] sa = new string[5];

object[] oal = new object[5];

object[] oa2 = sa;

IList<string> 1stl = sa; // 0ok

IList<string> 1st2 = oal; // Error, cast needed
IList<object> 1st3 = sa; // 0ok

IList<object> 1st4 = oal; // 0ok

IList<string> 1st5
IList<string> 1st6

(IList<string>)oal; // Exception
(IList<string>)oa2; // ok

}
}

TREFRAE 1st2 = oal ¥/ Egm M AR, WM object[] # IList<string> HIH#HE B H, A
FEfRE . SR (TList<string>)oal ¥ SFEEIZITH 51 &K 7%, KA oal 5| H object[] 1M
A& string[]. HJE, 5&fil#H (IList<string>)oa2 A S5 KR H, KN oa2 51H
string[].

WRAFIEMN s[1 B TList<T> FIBRREE G e, WWAAEM Tuist<T> AHIEREOF] s[] iEXK
gl (5 62371 .

MBHRAY S[] SCBL TList<T> I, PrSeBliiE DA LR A AT RE R 51U H . 1248 H R SEBL i ) AT
NAEARTEHERITEEZ N

20.6 ;ZBIA5%

V2 VR T FE R ALHE TR B I E . 12 BT AR SRR L R R, xRk 4
Bl B AR B AT DR 37 el ARy A . G 7Ry 2R 2K 7R B b B Y Ay vk, Ty A R] DL RIS B A2
BERIERE 2 AL &% 07 VR 1 7R BRI R R 2

class-member-declaration:

generic-method-declaration

struct-member-declaration:

generic-method-declaration

interface-member-declaration:

z:;i‘terﬁzce—generic—method—declamtion
2 BRI A T 1k 4 i T E 2RI Y S 81 AT 7 W
generic-method-declaration:
generic-method-header method-body

generic-method-header:
attributesop: method-modifiersop  return-type member-name type-parameter-list
( formal-parameter-listo,,; ) type-parameter-constraints-clausesop

interface-generic-method-declaration:
attributesop:  New,p: return-type identifier type-parameter-list
( formal-parameter-listoy, )  type-parameter-constraints-clauseSop ;
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2 51 7 B type-parameter-list 1 type-parameter-constraints-clauses 5 1532 88 75 B A A A1 [F] 1)
EEMHE. J71EM type-parameter 1E T2/~ method-declaration Y5, FF H ] 1E8EAZIE F Hh H 4
& return-type~ method-body F type-parameter-constraints-clauses ({2 E NG attributes) 2R,
TR S ARG SR T iE T 8 2 B A4 AR TR
N TH H) ) A R R 5 E IR B S — AR (WA o CHRIZZEFER A WA
204 o )

public delegate bool Test<T>(T item);

public class Finder

public static T Find<T>(T[] items, Test<T> test) {
foreach (T item in items) {
if (test(item)) return item;

throw new InvalidOperationException("Item not found");
}
h

ZRTHEAREF W extern. HARFTA I ISR BT % EAA 2K

20.6.1 ZRIGEER
N T XA AT HOAL, ARMISRIYIE S A1 H) B 2GR ISR AE 2 (1) A PR g 2%, (H 232 2R
RIS H R A, HAMNER IR A RIS K5 B GZNE AR o 5 #7 s
TR I BT 2 T 1A 44

class A {}

class B {}

interface IX

T F1<T>(T[] a, int 1); // Error, both declarations have the same
void Fl<U>(U[] a, int i); // signature because return type and type
// parameter names are not significant
void F2<T>(int x); // Ok, the number of type parameters is part
void F2(int x); // of the signature
void F3<T>(T t) where T: A; // Error, constraints are not
; void F3<T>(T t) where T: B; // considered in signatures
20.6.2 EZRS5E

ZATEERT LME ] abstract. virtual Al override 14T 3T A B . £E UCHD Jyv2: LAY B 5 mi S B
BeOmy, KRS 20.6.1 TR L VLEC RN . an SEFANZ Ry vk i 5 3R mE Az B vk, B8R
ORI R R T B O s A S, WZ T IEA B 38 %€ (R4 type-parameter-constraints-
clauses. {EIXEEIHENT, Z LN 2 WY B 'S Bwl S VA 4k AR 2901 . il an:

abstract class Base

public abstract T F<T,U>(T t, U u) where U: T;
public abstract T G<T>(T t) where T: IComparable;
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interface I

bool M<T>(T a, T, b) where T: class;

class Derived: Base, I

// A "Y: X" constraint is implicitly inherited,
// so y is implicitly convertible to type X
public override X F<X,Y>(X x, Y y) {

return y;

// This method 1is in error because an override
// cannot include a where clause
public override T G<T>(T t) where T: IComparable {

}

// A "U: class" constraint is implicitly inherited,
// so a and b can be compared using the reference
// type equality operators

?oo1 I.M<U>(U a, U b)

return a == b;
3
}
FIRESRAMN, BARMES A R, 1Eperived.F 1, KAES v [ AA M Base. F
BAKAIR Y: Xo 6 MEFLM, WAREGARHHREEMESLN. perived HHRATEKI 1.m
fa U i 744K U class L.

2 AR R S B R, NN VR SR AT SR AL £ R DA ZIUE P AN 75 B AR R ZE R (LB
R RIS B oM 2R AISc S 2 J5) , Hb gL 21455060 B WA B4 TR R .
Bl

interface I<A,B,C>

void F<T>(T t) where T: A;
void G<T>(T t) where T: B;
void H<T>(T t) where T: C;

class C: I<object,C,string>

public void F<T>(T t) {...} // ok
public void G<T>(T t) where T: C {...} // ok
public void H<T>(T t) where T: string {...} // Error

J7iF . F<T> RS2l I<object, C,string>.F<T>. FEMHIH, C.F<T> AFE (WARY) f8E
ZJW T: object, B4 object R&FTERMES LHIEA W, 7k c.o<T> Bz szl
I<object,C,string>.G<T>, FATEHEZORMIESE NN NEMNLS Y G, ARG OFH
ZIRILEC . J77E C.H<T> MARGREIRN, FONEEEMY (RN string) AEEHTEZIR., HHE
LR SRR R, RN R B R O Vs BL 2 R AT UL R . Rk, BasHhseEl
I<object,C,string>.H<T> AT RENT. Bhdz M52 Re A% A 32 208 11 Rl b s Bk s i -

class C: I<object,C,string>

public void H<U>(U u) where U: class {...}
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void I<object,C,string>.H<T>(T t) {
string s = t; // Ok
H<T>(t);
}
}

FEREB R, 28 3% R R Se B ™ i B S AR A S k. TR, B T string AR LIELE
PGSR, BN € B s WIRERARI, BN T HKIZZAH.

20.6.3 AAZEGE

ZRTE AR DU ARG E RSB AR, 8 T LA I R IY SES BRI OB R HE W i e R S 2
JHERM CEIEZRTERRD U190 P AL BRREAE SR 20.9.7 ShatiiR . AT Bk R A g 36
RS AN, FRAHERGZ IS 20.6.4 55 B IR IEAT .

NI B 7 S 7R AR A SR A IR 2 i DA R AE R SRR S 2 i BT 2 0 b 2 et AT AR AT -

class Test

static void F<T>(int x, T y) {
console.writeLine("one");

static void F<T>(T x, long y) {
console.writeLine("two");

static void Main() {

F<int>(5, 324); // ok, prints "one"
F<byte>(5, 324); // ok, prints "two"
F<double>(5, 324); // Error, ambiguous
F(5, 324); // ok, prints "one"
) F(5, 324L); // Error, ambiguous
3
20.6.4 KBTS HEMT

AR E RS RTER, KAHEWT (type inference) SRR 225 % R FHHEMT R Y Se 2. Y
HEWT AR SC VR TS D7 R R 2 RS, MR RE R AR E 2 RIRAER. B, 4%
N TR

class chooser

static Random rand = new Random();
public static T Choose<T>(T first, T second) {

return (rand.Next(2) == 0)? first: second;
3
] AEAS B FR e RS E L NI choose J774:
int i = Chooser.cChoose(5, 213); // calls cChoose<int>
string s = Chooser.Choose("foo", "bar"); // calls Choose<string>

B T RAUHE W, WIE AL AN LS R E RIS int Al string.
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FRIHEWTE 77 105 T g PRI AR B — B0 20 64T (38 20.9.7 1), I ELAE I T 0 B30 A 20 IR 2 st
7o BETREAM P IE TROERINEM, I HEAEINERA e kLS, KXz ikl
YRR ANZ RT3 V5 NI R I o SRR TLHE T By, U I HEIT H SRR S 2 T s S S B AT 1)
KSR IR E RPN R N B R T535, AE FIHEIRT H A SRR Se 2 A5 9 1 T
I SEPRSRRI S 2y . WIS RE T ik SRR HEWT R, W2 A S S E R, SRR RIAR S A&
PRI AR (HAE, WRBE A P E BT OBV TG IR TE, B 2 B P AR
WERPHRPLISE S L H 5URET RS B H ASE, WHERT BRI, A, R 5 X e s ik
FAE S S AT HOL R W . SIS BRAA R A, SNBSS BAERRE P BHE T IR
KK AR P, I AT AL HE T -

WR T FMEAT SR AR RAL,  WIASEE IZSESHEWT HAR 4518 ((H2 2RI HERT R D)) -

o PAYWIAEMITIERMIEZS,

o SEZAnull A,

o WENEXTTE.

o SEZNITEA.

RE—AFAMNE, WEETIDIER.

o WUIRPREMARA, AREAMEIKEARE, MIrak AR p By AN p KoERE,

o WH P M IEnumerable<T>. ICollection<T> B IList<T> (4 #K/E
System.Collections.Generic iy == [AlHF) MG, JEH A 245028, o5
AFI P BN A I P TR IETL,

R p REUHEM (BRERT— P REEE A S P RES , W&z B 51 B SR HE BT R M.

WR p BRINVERMIES, NLSES MR I, HHH A 2 Z S HER H 288,

BN, p—ERMIERA, XFHIAE P PR TERE S My, R H BER DI 2 — AN

T, [EERE RN My B N BES TookBs P2 A2 nl Il AR AERR UL O A B4 B2, U b S5 i 4k T

B, 3 HEA T R A My JERTH SR, O TR TR, RS A W (nE)

PEW 220G . KT E M Mo, WHERANAETE T BAFEZ A T, W2 R VR IR HERT S (X P oAy

RO, JEH A SZEL T iz O 2 N MIERCRR, A S HIEEZ A T D .

RG] B R SRR AL B G TSk S, SR ZAG M I A HEW R A A v R o A0 R T A
SFAFHRESL, WIS TE B2 BT VE I SES 91 3R K B HEWT ) -

TTENEAN RIS A — A N EHER RS S (FINE 2, ZERE L BT
(complete))
XTRANERUIES, SRR S A HERTEHERT AR R RS2 (RIS 2, e 2 —FU

(consistent))

\

WMRZ R ITERMEHIESEA (G5 10.5.1.4 79 FEBR, WE e BRI EPAT R HER . nH
KW RS, FRHEERIEER, WhZzr ke I IE R 20T EA M. BN, BEXHZ ik r
T APATRAHE W (55 7.42.1 75) &

34
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20.6.5 BEZ M
simple-name (5 20.9.5 11) 1 member-access (&5 20.9.6 11) HIFRBIE AT HE 5L FRIETEEZ X
‘rio 1&”&[]; i:g_/tﬂ:

F(G<A,B>(7));
AR ARMASES e <A B> (7) WH Fo B3, WATLLREMBENH— ML F, 2532
AR SE SN — N ISE Sz BIE 6 A .
WRBEAPRC T8 8 (FE B3 NP type-argument-list (55 20.5.1 75) 45K simple-name

(%5 20.9.5 1)  member-access (5 20.9.6 1) BY pointer-member-access (&5 18.5.2 1) , W& &R

PRAESS I > brid e I pIbric. W E R Nolbridz —

c¢>)> 1«5 , . 7 = lIs=
NP type-argument-list R B8N simple-name. member-access B, pointer-member-access f1—#55, IEF
AR P AN AT AT T BEFI 08T B, type-argument-list NALN simple-name. member-access 5%
pointer-member-access W—#575, BMEANEEZRICHF P HAR AT RER 00T VERE, fEDHT namespace-
or-type-name F1 ] type-argument-list (5 20.9.1 77) B, AMNHXEERN ., EH)

F(G<A,B>(7));
B GBI SR — 2t F 3T, 2SR AWK LS — DM E S
XM 6 Wi, 154)

F(G < A, B>7);
F(G < A, B> 7);

TR NI S Fo 150
X =F <A > +y;

B RN TBER . KT EEAFM—IuMEHEA, WEEA x = (F<A) > (+y), TARIER type-
argument-list i) simple-name JGHRE —N—JuEHFT. 7EiEH)
X =y is C<T> + Zz;

\)

i, BRIC C<T> BB N type-argument-list ] namespace-or-type-name.

20.6.6 BEEIEEMZEGZE
A LABIEE 51 2 BT VR A I A E S . BRI RE 0 (B HE 5 -z BTSRRI RE D A
g I R AE SR 21.10 R IR
AL ZEFE A P2 2807 R0 (PR 1 2K S 2 AR S L FERT R 1) 70 S BT B fype-
argument-list ST R, BUCE B SEAHERT (55 20.6.4 717D KHfE . WSAEFSEAYHERT, I7EHE WS RE
A ZFENIE SR AUE RN LS R . BAERR BRI THENT . SR R 1 P ) 246 S
ik IR BRI LS T5 1

delegate int D(string s, 1int 1i);

delegate int EQ);

class X

public static T F<T>(string s, T t) {...}
public static T G<T>(Q) {...}

JRBFA © Microsoft Corporation 1999-2011. {REPIARF. 35



C# 7 2.0 iR

static void Main() {

D d1 = new D(F<int>); // 0Ok, type argument given explicitly

D d2 = new D(F); // 0k, int inferred as type argument

E el = new E(G<int>); // 0Ok, type argument given explicitly

E e2 = new E(G); // Error, cannot infer from return type

}
}

A 2 RN RAE RIS, ARSI ITIR BN 45 B S 2, I HA SRR

IR type-argument-list.

20.6.7 FEERZRIMIA G

JETE FE KRGS BEAF MG AT AR S ARERAT RS . B, eI LR
RISRAL A - R A SRR A SR RE 2

20.7 4R
7 RNy v 78 B ] L 4 type-parameter-constraints-clause 18 € KM S 21K o

type-parameter-constraints-clauses:
type-parameter-constraints-clause
type-parameter-constraints-clauses type-parameter-constraints-clause

type-parameter-constraints-clause:
where type-parameter : type-parameter-constraints

type-parameter-constraints:
primary-constraint
secondary-constraints
constructor-constraint

primary-constraint , secondary-constraints

primary-constraint , constructor-constraint

secondary-constraints , constructor-constraint

primary-constraint , secondary-constraints , constructor-constraint
primary-constraint.:

class-type

class

struct

secondary-constraints:
interface-type
type-parameter
secondary-constraints , interface-type
secondary-constraints , type-parameter

constructor-constraint.
new ( )

RN type-parameter-constraints-clause BFEFRIC where, JFHRERMEL S ALK, HIRE—NES5HM
EZRMEZARYR . BANRYESREZ RGEH—> where 4], FfH where ¥f)1] U\Tézﬁfﬁ g
. 5@V g get Al set FRid—FE, where bricANE BT,

where T-a)F 45 L R A 0] CLELHE B AR 20 GRUNIRE) « BN FEBEL R, —PDEEZ MR
BAR. WIERBZIHR. new o
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FEL R ] DL ISR 5| ML) R (reference type constraint) class SHIETHL AR (value type
constraint) struct. KELJHRFLURZ type-parameter B, interface-type-

SIHRRZ AR E M TR S RS S AU 5| IR . Pr A 2R3 M e Hld
REIRICRRE 2SI HIZREE CREAE R T E O KISREE S #R i L B LT

{ERAZ g 2 I TRAE SR LS W AU R SEEAL. rg e S g2 . MR m Bl
(AR R RIS E C A R . 1R, BARTBAY (55 24.1 ) o INERAY, (R
SRAEBRA R, B ERMLRFIRMIESIEARNGE RS constructor-constraint.

TRETRBMA SOV R SL S, FF AR 2 51 FIR AL B g SR 4 54

IARAFGERRA FEORMERAE 2, WZRA R E T2 RS MR R LS B A R
i “HERA” o RIS RA B2 RS, AR N RIER L 2 LA die AR LS.
PR B SRR SE 2L AN O IZ R T 248 I 20 AR IRAE B SERL T A X B 207K

class-type LA & T B
BRI IE IR
o ZRM—EAREN sealed.

o IZRA—ENRGER TV —: System.Array. System.Delegate. System.Enum BY
System.valueType.

o IZRAEARER object. HITHIRMANIREH object, FVFRXFEMIZIRBAEMIER
o SHEMREESEL HGA PNARA LIS,

fRIEN interface-type ZIARIZERLLLZi5 /2 T FIHLN -

o IZRMLIEEL A,

o MNEEELEN where TR ZUHRERNRA.

FEAE—1EOLT, IZZRAR AT LA G IR A28 R B0 5 A5 W AT R A T S A M & R R I ARG 7 JF
FLAT DAL 4= I SR

e e NRMI S 20K T 2Bl 11 2870 22 /0 5 75 B 12 00 200 B8y v B A A0 [R] 1 mT U e 44
(#3547 .

8N type-parameter ZIHFIZETLAIH & T FIFL] :

o IZERMDIRENIES.

o  MREFELEN where TH)H 2 K48 E FA KA,

AN, RAE SRR R B — & A REAFEIEHE, P ol it 2 i 21 07 U8 SRR 3K R
o WRFMES T FAMERMIES s AWK, N s Kt (depend on) T

o WMRKMES s HKBKMEZ T, HH THBEAIEZS u, W s 4K (depend on) U.

MRIEIXAN KR, WRBRTESUBE & (EESRE , WA g PR E .

FHE A ISR 2 2 (B AR 2 R A A0 — 3. WKL S s BRI S 1, I

o T EABRAMEBRLAN. BN, THARER, (15 s KRGS TR,
B AR AN R E S 7 2
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o R s HAEBMANR, W T —EANGEA class-type LI .
o NH s HA class-type LR A, T BA class-type 21K B, WILTAEEIM A B B HIFRIREE ek b5
P M B 3 A HBR S T| e .

o WR sIBHHEATE S u, HH uBA class-type IR A, T BA class-type IR B, WLZAE{EM A
3| B AR IR FE e El B 2U T | F A i A B 1) A (B U5] k.

s HAMERMLA N T BA 5 HEMARZ A MM X SEhr 4 7 BRI 2288 system.object.
System.valueType. System.Enum FEfa[ 2 287,

IRKMIEZ [ where THIEFMIERBLAHR (BA new(Q B3O, WATELEH new iZ 5 AFAI %K
RSB (55 20.8.1 %) o I BATHIE B A2 R AR AU 2 B 2R AL SE 2 AUEAT A SR (1 T 5 ok
G AEATE SRR A AR ML IE R HD 5 B 2 B (SR A R sy i bl B A PR SRR 2
(A RHEAE RIS WA 20.7.1 11 .

ML AR :

interface IPrintable

void Print(Q);

}
interface IComparable<T>
{
int CompareTo(T value);
}

interface IKeyProvider<T>

~

T GetKey();

class Printer<T> where T: IPrintable {...}
class SortedList<T> where T: IComparable<T> {...}

class Dictionary<K,v>
where K: IComparable<k> )
where V: IPrintable, IKeyProvider<k>, new()

}
NG ERN, FOVER FEEERIE S RO R R A6

class Circular<s,T>
where S: T ) ) )
where T: S // Error, circularity in dependency graph

3
T T ) s s s HAd e G
class Sealed<s,T>

where S: T
where T: struct // Error, T is sealed

3
class A {...}
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class B {...}

class Incompat<S,T>
where S: A, T ) ) )
where T: B // Error, incompatible class-type constraints

}

class StructwithClass<S,T,U>
where S: struct, T
where T: U
where U: A // Error, A incompatible with struct

}
KIS T B WHEE (effective base class) 7& X U1
WER T WA FEARSKRILSLA 0, WA REEZRKN object.
W T BAEBRRLAW, WHARIEIN system.valueType.
WR T BA class-type 21K ¢, (HEEA type-parameter 21, WIHARIEIA C.

o WIR T A class-type LV, (HEH —NBZE type-parameter IR, W HA WA type-
parameter ZYR A BOEREP WO EFEEHRMEA 55 6.4.277) o —EHEHIHH ORAFEIXFE Y
RN R NI E Tt

WR T FNBA class-type 2R —ANLEZA type-parameter 213K, W FHAGFIELNEE T 1 class-
type Z1R K H type-parameter 2R A BIERINE S YA SEE RN (5564275 . —3K
PE RN OR A A TX R (R4 B0, 15 R P d R IR 2R 7Y

W T BEGIHEMAR, HEEH class-type 213, WIHAFEZN object.
KIS T KA RIEOEE (effective interface set) 5E XU
WS 1T B secondary-constraints, WIHA DL .

WH T BA interface-type ZVK, B EH type-parameter 1K, WIHA R AN interface-type
LRMES .

o WIH T A interface-type 21K, 1BEEAE type-parameter 21K, WIHA %3 N4 NH type-parameter
LI A S AR 4R

o WIR T [N BA interface-type LYK type-parameter 213, WIHA R O E A interface-type Z13K
LRI type-parameter ZIR A W% R AL

RN Z BA G FHEMLAR, SiHANEEAN object 8L System.valueType, NZBRESH
WN—A5I H2EAY (known to be a reference type) .

S ZVR IR SRR ME W] 05 1 2 R P 2 A S B B B3 e 7 T 7 451 o

interface IPrintable

) void Print(Q);
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class Printer<T> where T: IPrintable
void Printone(T x) {

X.Print();

}
}

A EEAE x B IPrintable B757%, DA T HAHNIRZA S IPrintable.

20.7.1 HRAR

B 45| kG R Bz BTN, R Yaz R 05 A B R AR S L 000 e L i 2e s 2
AT . X TR where 4], RIRTERED LR E S i 44 MREE M BRI SE S A, AR
I

o WUERZHONIERM, ORI S, MRS ¢ RaizZiR, ISR e 2 5 e Bl
FEZLVR P PUERIR AL S . 25200 %R, AT N A7 e — 488 A i 2R .

o FRiHEHE (5 6.1.17°D)

o KTl (B 614D

o EFHEEHL (5 6.1.5715) - AR A NAER EEEAL.

o MEREZ AR c kG, BAESRESH#H (5F 20.74 7 .
o WMPLHFNGIHIFHLE (class), WA A LAH B T2 —:

o A NFEOZEAL, KBAY | FFRASEHKA., &, System.valueType il System.Enum +&
WS AR5 R,

o ARCHAGIHRMEEMIES (55 20.7 715)
o WRAFNERRLN (struct), WISEEL A DAUH L T A %M —:

0 A NZEMFTUBMES KA, (HARFFERM, HE, System.valueType Fl System.Enum A
AN R BRI 5] FH 2R AL

o ANBAHRRARMEMIES (55 20.7 1) .

o  MRAF NIERELIH new(), NIZEE A —EAHEN abstract, H HUIEA A LTS E NI
PR QR T AN — AL, I 251

o ANEE, FIPTAEEMEARA ALBIAGERE (5841275 .
o ANEAMERBARKNENES (5420715 .
o ANHAEBMARKENIES (5 207 15) .
o AEAN abstract H H A& B PHITCSEL publi c 143 pRERIE
o AN abstract, JFHEABIAMGERE (55 10.10.4 75 .

WREE E R LSRR — AN BN KL S AR, W2 R A G P F 1R

H RS R K, BRI ZIR A K. £ FHRFIF, b FEReHEMNES T B2
W, DME T3 R B<T> AT R . R, KEAFERCLHR, FAXTAEM T, List<T> #f
SEHL IEnumerable.

3
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class B<T> where T: IEnumerable {...}
class D<T>: B<T> where T: IEnumerable {...}
class E<T>: B<List<T>> {...}

20.7.2 X85 FRIRSIER

EHEEZ T AR, A ERNSERDERT A T B4R (WA « W 7 %A class-

type~ interface-type 5% type-parameter 19, W T LR A S object LRk 72 AR [ATAH [F] 1 % 1

. BN, ERAELRBZE B (55209275 , HHE T HERSERFHRITARRM T 1A 80%

R DR T E Bt . RN H PR SRR PAT R — I B S R B, Rt 45 Rk T2

&y RE A B 45 R A R BE UK 72 -

TEZ RV ILZ AT, B R AR 2R [ AE S b 7 B 1l 0 AR BN AE 322 LT A BRI R D 4R, P REIE 23 0R [H]

KA object. KMEZ LM RERGHAAE. LIRS FB BAFR object LAAMIA R

A R VAR, B B AT DLk [BX AL 4, RO A B i A A A B, 5 Ak 7 D)

SEAERE LI A B o T T %) PR DDA DA Ak 3 T A 17 450 o

o IEUNZ 20.9.2 Wi AR, FERL A EIRIAM], K& object PAAMIITE S FR A B Rk i 2 et 1 A s B
(R 73 o

o TEJVE (B 7.5.5.175) MEGIZ (55 7.5.6217) HFIEIBMHTHINE, WHRIEFR object LAAMIZH
B 7 AT ART o A R O, U2 1 mh RS B ) T 8 DR A DT 25 EE IR R R AR R AR

BCRFEGRE R BAFR object LAAMNAA REEFRANARZ A X% HAEMRAE SN, XA A 2. F
IR PE,  SRSSALY A A 5 SRR S T35 H AR AR S5

20.7.3 KBS KM
MEERZRIE S M System.object 4kK Kz i (U1 Equals. GetHashCode ¥ ToString) K, it
P E A SR T R ORI A2 S8 . WS Z45 M ERRE S, HiBd KA K524
RIS AT A, A& L E k. 0.

using System;

struct Counter

int value;

public override string Tostring() {
value++;
return value.ToString();

}

class Program

static void Test<T>() where T: new() {
T X =new TO;
Console.WriteLine(x.ToString());
Console.WriteLine(x.ToString());
Console.WriteLine(x.ToString());

static void Main() {
Test<Counter>();
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ZAE I

1

2

3
HBANE Tostring BAAREIEAE —FAGFI#E, HE2ZRFHER T x.TostringQ M= RHEAE K
GSE Y E
Ko, FEZLARPRRIES EUin i, MRABEAMET R, B, BN Icounter
G T ESUE I T Increment. WK Tcounter FAMELITR, <X 7EH _EIHH Increment (1]
AR (NRARBEFREIA 15 HEH Increment 774 SEH .

using System;

interface ICounter

void Increment();

struct Counter: ICounter

int value;

public override string ToString() {
return value.ToString(Q);

void ICounter.Increment() {
value++;

}

class Program

static void Test<T>() where T: ICounter, new() {
T X =new TQ;
console.wWriteLine(x);
x.Increment(); // Modify x
console.wWriteLine(x);
((ICounter)x).Increment(); // Modify boxed copy of x
console.writeLine(x);

}

static void Main() {
Test<Counter>();

}

%f Increment 55—/ KA R x IO, X5 Increment HI5 /NS, 8=
Bl x WIZERARIA M. R, A2 4 H N
0
1
1
20.7.4 SR B SHIEIR
BRI S T 1748 T H ke U4

o MTEIHAMER o NT B C FAEMESE, LA T 2] c SeBAEMER O . AT, WR 1A
{ERA, SR RN AT . B, R (RN R a5 e e alb IR AL i AT
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o WTEIT AR TR T ST (IR . (EEATI, WR T N,
AR AR AT . BN, R E e xCa ] R B alibn IR AT

o MTEIZRAEZ U (RE TR W o fEE TR, R T NERE, v TR, NESBRAERN
WRFLIRPAT . BN, WR T A v HRESEA, W TR v D AEAR RIS, BA AT AR 4
M, W T RS HEA, v —E g A, IF BB AR e Un] R alibn R i 4
PAT -

o WERWENT SE T ORI |

W T SREONTIHZEAL, W BT p e A E RSN R (BB 6.1.4 7)) o W T EHA AL

A, M ESCH RTINS E 75 TR IR B R R A SO R R (5 6.1.5 711D .

W IHTIIL S T AEE AR He

o M THIAMIES BT AN C FRUEMFESER] T, EI847H, WH T AEER, WER 1 NN 2
FARGARAAT . AW, At B B G 5 abR R 3 AT .

o MEATEEIZEAR] T, fEIs T, W T ONERA, B VIR R AT B, FRik
FEAE R G| e BbR IR 3P AT

o M T ZMUEAT interface-type T, HIHRZLAFEMN T 2 1 FIBRRELH . EI1TH, WHR T NER,
WA e R e AT, AREE NG FHEHPAT. S0, /ey B 5] FH halbr
PG HAAT

o MFEMIEZu BT, FifEsE T v FEIBATR, W T NERA, v NG SR, NWESRAERN
HUH SR AT . AN, W T A1 v BRRE SR A, ) T A v LAURAHFSRA, I HARAT T4
o AW, R T EGIHER, Wu—EW2gHEA, IF AR R 5] e alibs iR
PAT .

W T SR AL, W B R AR IE O B G R (58 623 1) o W T EHANTIH

A, ) L TH AT PN T E 55 SR b H O B e AR e (B 6.2.4 1)

T LA oV AR 2 AR R AT 2 2 e D R B B W U e, XTI ReA Ak, HIRRE A

TBIIEIRYE, AR (s ORISR . i, 155 RS R T S B

class X<T>

public static Tong F(T t) {
return (long)t; // Error

}

WRAVF € B int MEER XM, AMURTTRELN x<int>. F(7) #iR[E 70, (HEERARIXFE,
FCHTEGR PE R A R B, A BB ER 7. T AE SOERE, Lauk B Bl
5N

class X<T>

public static Tong F(T t) {
return (long) (object)t; // 0ok, but will only work when T 1is Tong

}

AL BLE T LLIE S 9 1%, (R EIBITI AT X<int>. F(7) B3I K 7%, BN EFR int B
47 Tong.
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20.8 FRiARFIEA]
A e 1k SFIE A) 1032 BARNZ BT T80 AV EIR R X He A4k,

20.8.1 MR EFKILRX

S GANERIAR MBI LR R S, JE R OIERE NP IR e BRI S N RAR,  A20H I
B NP SCEE, 75 JUDRE AR 4 B A R -

o SEBFIRMINZ.

o WCAENKAIESIEE T BRI L R 1% bR E L

X R FRAE AT R I8 I G R T2 € 2 1247 I R PR S 1 9 18 22 R (Y BROA A 36 PR B
KTET o AT SR ] LU 5] SRR B ST

20.8.2 typeof THEF
typeof EHFFH T3K1E TN system. Type X %K.

typeof-expression:

typeof ( #ype )
typeof ( umnbound-type-name )
typeof ( void )

unbound-type-name:
identifier generic-dimension-specifierop:
identifier :: identifier generic-dimension-specifierp:
unbound-type-name . identifier generic-dimension-specifierop

generic-dimension-specifier:
< commasepy >

commas.

’

commas

typeof-expression W1 —FMIEAXH typeof CHFFIRMHE TN type Aik. XFIEAMFRIEX LR
RN system. Type X% . (B4 € IR AAE —/ system. Type M H . XEHREN T
T, typeof(T) == typeof(T) ELLJEN true.

typeof-expression W5 ML NH typeof KT EERWHESH unbound-type-name .. unbound-
type-name 5 type-name (%5 3.8 15) AEEREL, KA unbound-type-name £37 generic-dimension-
specifier, T type-name F5 type-argument-list. 4 typeof-expression [NEAEEE RIS E unbound-type-
name M type-name PIEIEIIAFICTF A, BB BEAEE generic-dimension-specifier ALE type-
argument-list i, ZARCTF IR N ZE— type-name. unbound-type-name W& & IR0 B € -

o EILKEEA generic-dimension-specifier B N5 type-argument E A F R H HE 5 Fl 04+
object [ type-argument-list, MTHEFRIC T FI 345 type-name.

o IIELR type-name, RN BB A RITESLR.
o unbound-type-name T 5 45 FAIE IR RER I ARG € 1z BEA (55 20.5 1) &
typeof-expression [N 45 IE B = AL ARG iz BRAY ) system. Type X 4.
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typeof-expression [ =FIEH typeof XEF/FIRWHE S void KEEFHM. XFEARREN
fgh BIE—NER “BAURTEAE” B system.Type M5, XFET typeof(void) i [EIf{2EAINF 5
5N AR [ 2R R RASAA R X PR RS BN RAE W N RFEPIRA . IR ERVEIE S
o RO BV, Hd I A A — M System.Type HISEll R 7% CALHE void J735) 1Y
RFIZRIRE

typeof BHFF AT IERIE S LA . 45 R AT e BRI S 1E T 2R system. Type X 4.
typeof IEH il v] LATE M IE R B AR 40 e iz BU2R A A AT (58 20.5719) o REbe iz B2 ALY
System.Type XT R 55LHI25H ) System. Type S G AIE . SEIRBUAEIEAT I IR & RS B M) R T,
HH system. Type S QB T IEAEE IS4 28R S5, ARG & 1z BRI A 2K A5 5,

T s

class X<T>

public static void PrintTypes() {
console.WriteLine(typeof(T));
Console.WriteLine(typeof(X<T>));
Cconsole.WriteLine(typeof (X<X<T>>));
) console.WriteLine(typeof(X<>));
h

class M

static void Main() {
X<int>.PrintTypes();

}
FEAETT Bl
System.Int32
X 1[System.Int32]
X 1[X 1[System.Int32]]
X 1[T]

HE typeof (X<>) MR 5RML BT, (Hig typeof (X<T>) MILE R AN TR 5,

20.8.3 S| HEFEEF

R T CRONTISRA B 207 1), ATLMEA I SRBIASEIZ AT (58 7.9.6 1) HWESERES 1
fRIE .

SIHMEBHEAA A SR, DRadr— NSk ES TR, B—1%ES Rk null, #iige
TEAMBERBAR (55 20.7 795 o fEIBATH, 2R 7 AEZRA, NIteEgE Rk false.
NI RBIRE B R 2 AR R SR UL S~ BN null.

class C<T>

void F(T x) {
if (x == null) throw new ArgumentNullException();

}
}

BEAR T AIRe RN ERMY, B2 x == nul1 MG RVFI, 4 T AERMN, 458 240E 3ON false.
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20.8.4is THEF

is IBEAIREERL., £ eis TRAMIEES, WE e 5 T PR BB RL, NIELR e
T BT R PAT ISR A .

HRXT is BESFHESIEZEAER, ES I 24357,

20.8.5 as EEHF
AT ERNGI HERE (55 20.7 75) , as BEMFAHELAMETFREES T. FEXDIREIZR
JAE nu11 A BEAE NiZis AT IR 45 5Lk [A] .

class X

public T F<T>(object o) where T: Attribute { )
return o as T; // Ok, T has a class constraint

public T G<T>(object 0) { )
return o as T; // Error, unconstrained T

}
A RN as IBHEAFHE LI EZFEMEL, S HH 24.3.6 77,

20.8.6 #Eigq

BT IFBCEERE, throw (55 8.9.5 %) Fltry (35 8.10 19) &) — B0 4 H «

o throw iBH)n] I FHEM BRI S G HRZEN, A2 izlMNES Al system. Exception

(BT ERNHAREE (520719 .

e catch TR AHIRMATLLRRMIE S, Al %282 Hf system.Exception (B(JLT12)
YERHA RIS (5520719

20.8.7 lock i&4]

lock iBA) AT T HRM BRI S A HIRIEA, ariteiZ28RES 2 mpNg FER (55207 ) .

20.8.8 using i54)

using i) (55 8.13 75) BAELL T — BN Rk b HirT ke # )y system. IDisposable. #IIR
K2 % system.IDisposable 20, MIZKMHFRLXFTH T using 1.

20.8.9 foreach i&f]

U TR foreach WA H

foreach (ElementType element in collection) statement

W collection FiA A2 — N ARSEIE SR AH 2 R e —DRA T SLI 7 R se
System.Collections.Generic.IEnumerable<T> 258, N|i% foreach &AM BT R N:
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IEnumerator<T> enumerator = ((IEnumerable<T>)(collection)).GetEnumerator();
try {
while (enumerator.MoveNext()) {
ElementType element = (ElementType)enumerator.Current;
statement;

3
finally {
enumerator.Dispose();

20.9 EXR MBI

ZRUEH T T EIRANGRE AR — LE AN . R LN R AR R AR DL T B A B AL R
AN

20.9.1 fp B EFNABI B IR
TN BERES 3.8 79
C# B I T BT SCESRTR € namespace-name 8% type-name .

namespace-name:
namespace-or-type-name

type-name:
namespace-or-type-name

namespace-or-type-name:
identifier type-argument-list,p
namespace-or-type-name . identifier type-argument-list,,
qualified-alias-member

qualified-alias-member RE1EH 25.3.1 T & Lo

namespace-name & 5| FHl— A~ 230/ namespace-or-type-name. WRYEUNT Frik ) fedT i 72,
namespace-name ] namespace-or-type-name A5 H—Ar 4230, 7 WK R AR Ga i3I %
namespace-name W ABRAAEARFI R LS (5 2051 15) , HARAARAARANS,

type-name 7& 5| FH— RN namespace-or-type-name. WRIEUIT TR FIfENTIERE, type-name 1)
namespace-or-type-name W05 F—ANEMY, 15 NILKE R A G PRI 5% o

namespace-or-type-name HA WML 2 —:

e T

o TI<Ai1, ..., Ac>

e N.T

e N.I<Ai1, ..., Ac>

Horp 1 RBEAFRRRT, N2 namespace-or-type-name, <Ai, ..., Ai> EIE type-argument-list. B N
5E type-argument-list B, TK K ANZE
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namespace-or-type-name [ HE T B B € -

48

PUES namespace-or-type-name IR T 8 1<A1, ...\ A
R K NE, namespace-or-type-name HIAEZ BT VEF AR (55 20.6 1) , FF H 4R H
AEX NI WEAES (5 20.1.1 75 , W namespace-or-type-name 5| FZFRA L2,

N, W namespace-or-type-name HIAESS A BRfA b, PG4 2888 T (3 20.1.2
W), MZRBE I SEGIR TS, JE RO ARG A (IR BSEfl R gk s:

0

0

WA
ﬁﬂ% K jy%i, #H T EI‘J?'? EH@/E\%?'\J I E"J%’éﬂﬁﬁ’é, )”JJ namespace-or-type-name %Iﬁﬁiﬁ%’é’_ﬂ
K.

A0, R T e RAAK T HA K NSRS IR ER R Vi KA, W) namespace-or-
type-name 5| HFIHE RIS SMIENNZIT . WRAFEZ AN IXFERRT, MEREEIRE
FERE R KRR A B 2R . 1BV, TEHE namespace-or-type-name W& XN, 14 20
R CHE. FBL HiE. B RoldE. SHEA. LG R . P ERss
MG RO FEAAFEH FRBTE SR 8 5 .

S, T LN NI namespace-or-type-name Wi 4 250145, 482K
maE CGRA) , BeRaaaBgER) , M RFEPERET IR, BB

WHR K AE, FHH 1 R8NP EPAIR, .

o WHRH I namespace-or-type-name ML B A FTE N FIdn 4 20 FE A, I HiZzday 4 25
AL E R AR T 55 i 44 7 (B B R 1) extern-alias-directive B using-alias-
directive, | namespace-or-type-name =AM, FHg & A G PERTEE 1% o

o BN, namespace-or-type-name 51 N F1 44N 1 (ar 4436 .

AW, WERNES—NMEAERR T BA K NRMES YR,

o W« AE, IHHWBI namespace-or-type-name HINL B AL ETE N HIr 42 25 0] = B A, I
HiZdn 2730 5 A S AR T 5504 2 8RR G extern-alias-directive 5%,
using-alias-directive, W) namespace-or-type-name & ANBATHNT,  FHWE K A2 w1 55157

o BN, namespace-or-type-name 5 FF|FH L5 & F AL LS ik (1%

N, R B namespace-or-type-name WINL B S E N ) 44 25 (8] 75 B A

o WRKNZE, HHZmATEAECET ML 15— DAy 7 B R R G
(1] extern-alias-directive B, using-alias-directive, W namespace-or-type-name 5| 1% fn 44 %
F] B R A

o N, Sy 4 A6 B 1) using-namespace-directive 3 NI 4 7S MG AL S — N B
B 1 BA k ANRBESHRE, N namespace-or-type-name S| A H 25 e K5 5
[APER e Y

o N, wnSiZar 44 2318 B 1) using-namespace-directive ‘T NI 4 7 A& 2 BA 4
1 B K ANRBFESHIRT, W namespace-or-type-name 7= ANHHHRT, FH¥ FEORE

B

0, namespace-or-type-name KX, FH¥FBUKAYm BERT F R o
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o I, namespace-or-type-name FITER N N.T BUN.I<AL, ..., Ao N B BRI N namespace-or-
type-name. WIHXT N BIFENT AT, MR AGPERE R B0, N.IBUN.I<AL, ..., A F&ZWITT;
AT AT
o WHRKNE, NFIH—-ImanE, FHFAENAELN T MikEmL a0, W namespace-or-type-

name 5| ARk B 4 2] o

o AN, WRENBIH—- MrLmE, FANBS—NEAELK T BA K NRBESM R U5 2K
A, | namespace-or-type-name 5| AR 45 & R A LS M 2288

o MmN, WERNSIH—A (ATRERMIER) KaEiHRA, JFENOE - PMRAELK T HA kd
KRS ERBE RV, W] namespace-or-type-name 51 FIFI 45 7€ A LS8 1%L .

WERAFAEZ AR RAL, MG R YR AR f K B SR A vh s B I SR AR
o HNM, N.I RN namespace-or-type-name, FENG KA G B R
WHR T Y RASL, W R namespace-or-type-name 5| FAERAZE (55 25.2 71)
e namespace-or-type-name & T.I JE R namespace-or-type-name F[H] T, B

* namespace-or-type-name 5 typeof (T) JEIUH typeof-expression (35 7.5.11 1) W) T,

20.9.2 AT
THIN IR 7.3 75
%A AR e T e AR BRSO S R RR . Rl R B AR ] DU E MR IE A T & simple-name
(% 20.9.5 %) 8% member-access (55 20.9.6 i) W —EB0 347 -
R B HRAMN T FE R R AR, T H 3 Rz i B RE S E CLEAZE R 2 S T Ui A X RY
B, AR EZ TR B FIR S E e el & a = i e s e, Hib
i M B FEANKAE S
KM T EA K NERES AR N B R SRR T
o  HILHES NN IRV R AR S
o WRTRELUES, WZEGRHIBENT MEBELRMRELR (55 20.7 15 HGANRMH
KON BTG A R A S object HH4ADN N I RIVT A] % 51 R 4R A ) 4R

o WM, ZESH THIALIUN TR CGF 3.5 7)) Rt (BRI fobject H144
NN BT T ) R A e R T OGS, FE ISR 20.5.4 7 A At RE L B MR R S 2k
RS . W override [2IHTF IR AL S

o T, WERKOAE, WBERFEHHEERAMES NI RERE. DR« ANE, WA R
AANFHE AR SH R TR, 3 VER, BASBIRRGRBES L, RO REHE
Wi A2 (5 20.6.4 19) WIFREBSHENTRAYSE S,

o R, MIZESTRBRE A B BRI R 5. T IZEST TG s.m (s 2758 T &
M ISRAD T T R
o WRME-NEE. FBL BN FAEEEERR, MMZEES TR s (SRR 1] 1

FITAT R 57
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o MWMRMEANRMEY], MMZEESTBRAE s MERA P EBRITAAERE, JFNZEST
MR EE s MZLSRA A U] M BATAR R H BRI S A KR A= ]

o WRMETE, WMNZESHIRIE s MERA P T AETHER A .

o Na, MIZEESTPREERPSER R BRRIRE DR . 5 T ONRAGEZ, JFH T RN EAER object
DAAMIA B AR S 2 4R (5 20.7 1) B, OB IRA 2= R . TR & R
s.m b s AU 7RO MISEAY |, R s 2R object AAMKIZEA T, IR T T R0

o WRME-NEE, FBL BN S BESRABEEREY], WMIZEE R DA W]
P I A BT A

o WIRMEATE, WMNZES TR DU AT SR ER A, PRS2
B 55 704 11 7S ] rh s TG ML AR TR 2544 B BT 7 1

o I, MEBRRFEEUR A IE, & NN e R 45 R

o WHRZES AN VR R AR, Rk 5 RN B R 45 58 .

o B, mEIZESRMUEHE, MIXHGENERKEE R,

o B, ZEBAEANEGAN, Fo K ERFEREER.
T FAERTTE SR SR P R A AR, AR L — 4k AR e O (R BT R ENMEOAE =
ANEL—NEF D) FR R AR, I AR A R S A 24 TR AE A 5 BRI A A R 42 FR s 4
FE R . XA — AR R A R MRS 2 . 2 B4k R D AR I A A Ak T RS I 2 SCHER)
AEVERSE 13.2.5 .
20.9.3 iEAERBAAG
THIX—B N 7.4.2.1 TR ER:

o WURFUIKHUR K. Fif e O Cet S n A S RITE A M R A d R s it
SRS AAEH]

ik, RMEAAERAMFEZEZ ORI E, RER R RITE AT REVIRIEH] . AR 2 MR I8

AT /N R A 18 BRI RA D A AR

20.9.4 EIFHIR B 5
AN RS 7.4.2.2 15

E— NS RIT A {AL As, ..., AV FISESFIFR A TR TE S 288 {Py, P2, ..., P} 1 {Q1, Q2, ..., Qu}
RPN IE FH B ESUS Me FT Mo, TEIEAT RIT RIS B 2 J5, R NAISFAF AL, W e B8 SUA L
Mq SEUF IR B 2 (better function member):

o XITEEANES, M A«E] Px IREEE A S LA Ax Bl ox IFRAE R, JFH
o EBDXT LS, M ACH] Px HIFHR L Ac 21 Qx HIFEHREE 4T

FERSRIFH {P1, P, ..., PNIAT{QL, Qz, ..., Qu} SEEAHFIRITEOL T, TUINLHTR S BRI LAAE R s 3
B (R BR B R -

o IR Me SEARZ YT AN Mo BT, I Me EE Mo 4T

50 JRBFA © Microsoft Corporation 1999-2011 . {REPFIAH A,



BHER! REXHER. & R REHEA.

E, R ve ZEIEH R TEH, Mg A — params $4l It BAVE BT FER, W ve tb

Mq 4f .

0, 5 me BA L Mg B E FE S, W Me b Mo 3. TSRS 7188 params 4, 3 H.

FAAEEN IR NIEH, #5068 B I A E M.

BN, 5 Me B L Mo S IITRAIIEZ2E AL, T Me EE Mo 2. % {Ru, Rz, ..., Ra} A1 {S1, S2, ..., Sn}

TR M I Mg IR SEBAEFI R B ITF LS KA, WX FRMES, R B sx EAHE, JH.

BXTTF—ANTES, Re bl sx BBAR, W Me FITESIRALLL Mo TS 2 Y 3 B A«

o FKMESAMWMIERATEZ A,

o IBEHL, WIRFENMERM R DHE -NRAULSHERE, FHEARMLSH S — iR

(Wi BAMFEEE RS A pxd RERAYSE S B BIR, DI MR R L 5 — A )i

FAY T B

o WR—MEALRPICRFM T — MR e R BRI, W — R —
AR CRAMIFERI4EED .

A0, PRANERAS AR B IR ¥

20.9.5 BiE R
AN AR 7.5.2 75
simple-name H—MFR AT 5 IR ATk RS2 51 KA Al

simple-name:
identifier type-argument-list,p

simple-name RN T 8L I<A, ..., Ay HA T RBEANFIERRT, <A1, ..., A2 iIER type-argument-
liste: 4 KRIEE type-argument-list B, T K NE. simple-name WITHE 53207 XUTF

WH K NE, simple-name 1E—> block WH B, 3 Hi% block (BLELZ block) R4S & 7 B 2% (i)
(GE 331 A8 —MN 1 WREHEE, BSEE, W simple-name 5| HiZR#HA R TES a0

B, AR N R,

WR K NF, I H simple-name HIAEZ BT ES PR F, Wiz mla s 28 1 REE S, N

N

simple-name 5| %2 .
I, XTRASEEIRA T (5 20.1.2 715 , MEIEREA R R SLERETTE, M NEA
KA (RA) SRR AT W T i
o WMERKNE, HHTWENEELNIWREIES, W simple-name 5| FH1ZKIEZ .
o T, WHRAETHRMNEE K DRYELSH 1T TR RER CGF 20.9.2 1) SRVLECHE
o W T AHHBEOR KL RRMLGIHRE, FHHZERRR T AT, WERZ
—MNEA this WRECSEHIFREAAXNTIEH . RTeE 7RMELSHIER, WA HZ T
ERERE (58 20.63 %) .

o N, R T NERAUBRRMEMEMAILEIRM, WIRERIRIRE AL R, IFHS]
PR AEAE SRS R ST IR ESBITT TR 25 1 block W, WIZRYS this.1 TR 5
VilEl (25 20.9.6 75 AHEL. AXE K N A 2R AR DL
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o TN, BRET.IHT.I<A, ..., Ac BABMAVIF B 20.9.6 15) ME. EHELT,
simple-name 5| F S 186 03K A G VRIS 4% o

o BN, XfTEANMmATEMN, WHIK simple-name (W44 2 A, dkSRB1GAN QA& ] (s
), BleERm AR, M TIPEBEATIE, BRIk

o WRKANE, FH I NNFHmHTREIPAFK, W:

o MR simple-name WAL B ELE N Wdr s A AN, JF Hizdr &2 0 A A 5K 4
15X 23 B a SR RER 1 extern-alias-directive BY, using-alias-directive, W simple-
name &N, FRER A g PRI AR

o N, simple-name 51N F1 4K 1 I,

o BN, WRERNGE-NMEALI T HA K DRAESIA TR A, .

o WRKNFE, HHHI simple-name WIHTE L EAE N B dn 4 210 = B v, I HiZdw 44 25 (8] A
BHEL K 22K T 5 AN 44 23 (R BRI OCHK ) extern-alias-directive BY, using-alias-directive,
N simple-name & ANBTRET, FH¥ KA J BT Hi 1R

o 5N, namespace-or-type-name 5| FF|H % g R SL S IE %I,
o B, WHRHBI simple-name WAL B E1E N HA 4 25 8] 7= B b
o WRKAE, FHIZMATHAEHAE —ABEIR 15— AN oy 423 0 88 CHR T

extern-alias-directive BX, using-alias-directive, W simple-name 5| Fi 1%y 4 25 A 8K

o BN, dnHZAy &A% 6] 7 B using-namespace-directive 5§ Ny & 2 BMEIFE&— N EEH
AR 1 HA K ANRMIE S8, W simple-name 51 F 45 & K S S0 (11%357 .

o BN, dnHZdn 426 7 B using-namespace-directive 5 N 2 2B S 2NN EA LR 1
HA K ML HRAL, W simple-name AR, FHSECR AR,

EBEXBAPIRY namespace-or-type-name (55 3.8 F120.9.1 715) A FE A AH . 1120 3R 58 4 X6 B

o BN, simple-name K& X, F KA Yw PRI £ R o

20.9.6 R 5Ri7IE)
AN HEUREE 7.5.4 75
member-access WA IR BFE: —A primary-expression. —> predefined-type 5% qualified-alias-

member, JGER— “.7 ¥rid, — identifier F1— type-argument-list (RJiE) .
member-access:
primary-expression . identifier type-argument-listyy
predefined-type . identifier type-argument-listopy
qualified-alias-member . identifier
predefined-type: T2 —
bool byte char decimal double float int long
object shyte short string uint ulong ushort

qualified-alias-member 7= RXJELEEE 25.3.1 T E L.
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member-access IR N E.T BLE.I<A1, ..., A, HHEZHEAREN, 1 2B MR, <A1, .., Ao
AL type-argument-list. “ARIBE type-argument-list W, FIKG K MNZE . member-access W iHH A

ﬁj\

F R

MR kA%, ERmATEN, HHeWTE N T MikEMATWE, MEER iz 500,

BN, R e A, JEH e O BEALON T HA K DRIJESR A R 288, NS5 R OF|
P4 8 R SL B MG IIZRAL .

R e & predefined-type B—" M VA NN primary-expression, EARFEMIL S, JFHEE
st B K NSRS S R 1 3T R B (55 20.9.2 ) BRILESI, W E. T BSR40
T

o WIR T FRIRARAEL, WSROV 45 e KR SE SIS )12

o MR I FRIR—AEEANTTE, MERNBA R SEBIRIE N TTEH . WRIRE 7RSS
SR, WSAER ARz BOER R (58 20.6.3 75D

o WHR IRIH— static @M, WL FNEA KRB LB RIA R BV .
o WHR 1 FpiR— static FE, N

o WIRIZTBUN readonly, I H I FIRAAE A HIZ T B SRB A I B S K G R B0, 45
RA—AME, W E P BoT M.

o M, ZHN—ANTE, Bl EPIEHESFE I.
o ﬁu% I */j:ﬂ‘//\—‘/l\ Stat'i (@ %’fq:, )I_\”J

o R FIH KA FEHZEMHRREREN, HHIZFHA R event-accessor-declarations
(55107 ) AR, W5ea 1 A STFBORMH E. 1.

o N, ZERONERAT RIS R AL A FHAF T
o WRIFRAEE, WaRN—ME, BIZFERERNHE.
o WUR T AR, WISERN—AME,  BIZAS R AR
o BN, E.1T RERURAGIH, I HREREREHR.

W e RRAA T FEMEVIN . Rel2805 . BREE, HFHET BXEA K ANRASSH 1k
ITHUREFR (552092 7) FERIVLEI, W E. 1 BTHEM 27 XU

o HSE, WIR e NBYEVIIECR SIS IRL, WSRBGZRYE VT M 8RS8 T R E G 7.1 )
FHs £ FHIHR NI

o W I AFRIH—AEEANE, SR RNEAE E B Rk 7 EE . g e 7 M st
Sy, WAz FERER T (52063 %) .

o Wi 1 ARHSLBEME, MR NEA e MBS Rk g A .
o WIH TN class-type 3 H. 1 #51R1% class-type [F—/NS2H 7B, M-
o R E WIMEN null, M5|K system.NullReferenceException.

o MW, WRZTEON readonly, JFHII RS W T B RSEISEGI IS e £k, &5
RAN—AMME, B E STHB S 7B T f1E.
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o TN, ZHEAN—AAE, Bl E FIHNRIHTE 1.
o WHR T N struct-type 3 H. T F5iRZ struct-type BB 7-B, W

o R ENE, BFWIRZTBON readonly, I HIIHIAELE A BIZ 5B 45 K4 ) S 91l Ky e
BRESL, WSS —AME, B E 4558 M Ei M st By T 11E.

o TN, BFN—AAE, M ESERSHSER T I,
o HWIR T ARRSEHIFE, N

o WIRBIH KL W ZFARI RGN, FFHAZFEMHEA R event-accessor-declarations
(55107 5 FHAR, W5E4K 1 NSEpl 7 BORAAEE E. T

o M, ZRONEAA E MIRBRSEHIRIE XA FAFI .
A, eI RTEROR AT, JF H R A G A R .

20.9.7 53%AH
N FI AR ES 7.5.5.1 5 A i 77238 F 00 2 12 e A FE 0 4

M(A) a0 (i m 2 TJ7VRA SF BT Re S type-argument-list, A ERJER] argument-list) W77 1H H
(1) 2 PRI AC B AL 45 DL R AP IR

54

P37 v FH e U7 i . T 55 M SRR AN T2 e
o WIHR FZAEZ N, WIFER 2 UL N RAERT, F ikt ik
o MEAHRXMSEBYIR, HH
o XTASKUL, FREGEHM (74217 .
o W FREEZMM, FHAMEBERMESHIR, WTEHE LT RN, FaaiEikirik:
o BUIHENWT (55 20.6.4 7)) ETh, NZAHERH ARz AR, FH
o — HAFFHEWTH RIS B it N 7 V2R AN S, I F TES 513 i BT A 74 i 2R Y T
WRETIMAR (5520.7.1 %) , FEEHX ARUL, FRESHIRZEEHK (5B7421F) .
o WHRFEZAERM, HHMAESRSESHR, WEHE LT AU, FRIFEIER T E:
o FHAMIERUESHH SRS IR PRI EME, J+H
o —HAFHRASZSE NI T ERTIE S, | F RIS 50384 1T ¥ g A0 2 EAl
FIZIR (55 20.7.1 5) , FREHXT AR, FRIESFIREEHR (55742175
i 35 T VAR D BN B IR AE R B KR AL R vk S FZE SRR Nk coF (Hdc
T IE FRRAD , BNZES R C SRR FE I ETE k. A, W c &
object DIAMKISERAL, M MZES PR DRI R BT k. (INHiZ kAR G KR
object A/ R RAHE T H % BRI RS R AR SE R, 7246 %6 D
U S gE Bk VR N A, WIAEEIER 77k, R A B R . S kiE kIR dE AR e
—RM e, MEZERHEZ XN, FFRAESIFENER. (AENTEF2ANEEEZONED
HRRTYRITR A, WiEE 13.2.5 RN, sE N TRAES EROERIR, RS A SR A D
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o RIETIEER RTINS 7.4.2 T EHMNT N E I i R ICERE B R, WX
THER A Z X, FRRA PR e . FEPUT AT, MRS (Gt
(1) Bt B (R TR R 2 2 J5 2% 182 B TTE IS4

o ik AT B A AR R T AT
o EINEETIEAN BRSO HATIAE: WA R TTE RS TR, WINEH LR simple-

name BUA TS FEA KT N member-access F=H Mo WAL AL T NSLE 5%, WG iEHNIZ
M simple-name~ 1BILHAAE & BAE M member-access B base-access 77N WA R AR
AN, WU AR G RN R %
o WMEEEAATTIEREZ AT, WREZ B0 AR (58 20.7.1 1) AR S (3R
PEEGHERT KD o W RARFIE LS AN R RTE S EIR A, )2 R A g B FE 1%
I DA b AP BRAE G BRI 1% € FRIRIE TR ST, HAREE S 7.4.3 715 AR 1 R a5 1 R b B SRR
BATH A

20.10 ABIFEETL

FHFZ BB < Fl > TR0 BRR TS MRAISE S CGRIT C++ PR IIEE) o Mgk
TIER 2 E (FIUTE List<Nullable<int>> H1) , (B2 IXFE R A7 R QIR A8 vt n) J . ) VeiB T
BB G B DN TR AA N >> CEBIBEFF) , WAL EANEERE TFERHA > frid.

BAR—F AT BE R IMERAE D > TR Z AN — D2, (iR IRt 25 5 1RVE, JF B
fA] 3% A5 48 IR e B T A

KT RUFIXEL [ ARGER, DL T 4ERR R BRI EEYE, s> Il >>= bRt DN REIEE R R, FRt2
A right-shift 1 right-shift-assignment ;==X  COLEERE, ANEBZEE TWRASHAME 22 f1 00, &
TR 2 BIAESS 24.3.9 FAIEE 25.3 iR, )

operator-or-punctuator: HAl2Z—
{ } [ ] ( ) . , : ;

+ - / % & | A ! ~
= < > ? ?7? 4 ++ -- && [ ]
-> == = <= >= += -= = = %=
&= |= A << <<=

right-shift:
> >

right-shift-assignment:
> >=
SAgiBiE A2 2 XNIF,  right-shift 1 right-shift-assignment 724 X bR 10 2 [N Fo VA AT AR
MR (B AR .

R PR A RSOV AE R right-shift R right-shifi-assignment:

shift-expression:
additive-expression
shift-expression << additive-expression
shift-expression right-shift additive-expression
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assignment-operator:

/=

%=

&=

|=

A=

<<=
right-shift-assignment

overloadable-binary-operator:

<<

right-shift
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21. ERFE

211 ERAFARER
anonymous-method-expression & X & % 7715 (anonymous method), 14X 1Z3Ki AT HE, 1535 H1%
T3 BARAE -

primary-no-array-creation-expression:

anonymous-method-expression

anonymous-method-expression.
delegate anonymous-method-signatureq, block

anonymous-method-signature:
( anonymous-method-parameter-listoy: )

anonymous-method-parameter-list:
anonymous-method-parameter
anonymous-method-parameter-list , anonymous-method-parameter

anonymous-method-parameter:
parameter-modifier.y; type identifier

anonymous-method-expression J& T — P LA Fe IR BN A (55 213 75) o XMEERA RS, HEA
fa i 5 2 AR I RATRAL.

anonymous-method-expression NS4 JRTRAL BN 8% L T — M A AE, FER%E (533
) BT AN A ]

212 ERFZEER

FIIEH] anonymous-method-signature N4 J515E LT WS WA RRMER . (8 4 J7 LS B 0N
block. WIHRE 27 EMZ 4 S1ERBE 5 1% anonymous-method-expression WIARMAZ & AHUHE 2o S
A BRAVCHES, WA g B B 1R o

R anonymous-method-expression g anonymous-method-signature, N BRI R B EE K RIR T
AR e BA AR Z B BINME AT BB AR R A Z3E628 0 (B8 21.3 19D o B4 (55 21.9 %1 A
[, BEZINESERME AR WH anonymous-method-expression %4 anonymous-method-
signature, WIHEZ IZRFERIAR 5 IR T IBLAZA out ZHHIZFERAL

X, anonymous-method-signature SNV E JEMEESHEH . i, anonymous-method-signature 7] 5
ZRHNR DS SE AR ZTER I

21.3 BER G EEMR

anonymous-method-expression J& T TLREMIME . anonymous-method-expression 7] AL delegate-creation-
expression (55 21.10 1) . anonymous-method-expression ] HABA R VL HL T AL & SCHTER
e .
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F1E M anonymous-method-expression LA HZ (compatible) AL FIRAFEHe (6.1 7)) o Wik o
RNEFEHRA, IH A A anonymous-method-expression, W24 HAL 43 2 N HIN &R, D5 A M2

o 4L, D MBUCEHLIE A FEH:

o U A RLE anonymous-method-signature, W) D 7] IEEANEE L MEERMSEH, RHED
HIFT A S8 E %A out ZHEUBTT

o WHR AFH—A anonymous-method-signature, W) D WA MFIEHKIZ%, H A IR S EHS
215 p I RZ AR AAE, HH A MEBNSEESA ref B( out BIRFFHLAIE D FIXTN
ZHULEC . D Mix)G — NS EE TN parameter-array 5 A Fl D FIHEENETE R .

o HIX, DHIREIZEAAINE A Mg X TIXEEHN, WA A A EAEATHAREE 4 7751 block.
o WHRD FHT void &EIZEA, WA PAEHAEM return IBAJERA GRS € Rk A
o Wb FET RRMEZEM, WA FEEWAEM return IBAJERL AR € — Ml BaalEH CGF
6.1 1) ARMFRIAX. MH, A block IG5 m A RAT] BRI .
1 Ra s N A M RFCR AL, anonymous-method-expression ANREFE i AT A HA A, HfE &
object K%Y,
TR T IX LR .
delegate void D(int x);

D d1 = delegate { }; // Ok

D d2 = delegate() { }; // Error, signature mismatch

D d3 = delegate(long x) { }; // Error, signature mismatch

D d4 = delegate(int x) { }; // Ok

D d5 = delegate(int x) { return; }; // Ok

D d6 = delegate(int x) { return x; }; // Error, return type mismatch

delegate void E(out int x);

E el = delegate { }; // Error, E has an out parameter
E e2 = delegate(out int x) { x = 1; }; // ok
E e3 = delegate(ref int x) { x = 1; }; // Error, signature mismatch

delegate int P(params int[] a);

P pl = delegate { }; // Error, end of block reachable
P p2 = delegate { return; }; // Error, return type mismatch

P p3 = delegate { return 1; }; // Ok

P p4 = delegate { return "Hello"; }; // Error, return type mismatch

P p5 = delegate(int[] a) { // 0ok

return a[0];

¥

P p6 = delegate(params int[] a) { // Error, params modifier
) return al0];
P

p7 = delegate(int[] a) { // Error, return type mismatch
if (a.Length > 0) return a[0];
return "Hello";
delegate object Q(params int[] a);
Q gl = delegate(int[] a) { // 0ok
if (a.Length > 0) return a[0];
return "Hello";
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21.4 ERTFHER
anonymous-method-expression ] block J84fg LA AL :

o WRELNEOFEZEL, WZEAHIEERNSEOTIE block A . WRE R ITFEAZER, e
WA S BINZATRA (55213795 , HERXESHLE block FAT i,

o RTIERIEMBAES HEES (R FH8EN ref Bl out 54, block Vi HAth ref B4
out ZHUK T EU PRI £ R .

o Y this MEBUCHLEMZAINS, block Vil this ¥ FEmER . TLikvim 22 (U1 this.x)
EARRRES (i x, Hoip x RAZEEMRSEBR D AL . SRR R 2R 1 e, {H
FEANFEIA i R A RS 75 REFR B 254 FR) S 072

o block A Vi EE A TTERANZ R B (5 21.5 49 o Vil ANZR 84 5 - E anonymous-method-
expression B b TIHZPIRAS PSR (B8 21.6 15)

o block B HFRE block Z ML B 4 5 1E 1) block Z M IP) goto 1F+). break W]k
continue iBEAJI K 3R BERT 4 1%

e block W) return iEA) ML AL 25 BE 42 J7 ik 8 A Rl [l i), T AS A2 A2 BB Bk 53 iR [
return AR E R RIEXDAE BAL KR anonymous-method-expression Frie e A Z LR
w2137 .

& 78I HE A anonymous-method-expression 2 Ak, AR BHTE € /& T I8 A LA HoAh 7 7 T #0047

ZITER block. BARMI S, Jwieds il ik Fdid & i — A 4 7L B B R SR 4 77 . T4

A TR AR AU TR A A gt s (R, ZRRDZa & IANELSE N FRIZEFRE) o

215 B TR

1E 3 EFE anonymous-method-expression (WAL iR A & (HSEESEE A EH 1% anonymous-
method-expression W4NZ22 & (outer variable) . {EZE)SEBHIREUR I, this A NESE, FHZ
ZEREUR R NE S FITA anonymous-method-expression [FAMNZE & o

21.5.1 HIKMSMNEER
S SEAN SN AL I 4 077 I, RN SN AS TR 4 073K (caprured) . S8, ARt
IR T BT SR B skiB A FOAT I 3 5,17 49) . (B, BEBERIOANE A R e &
DK & 5| B 44 7R AT AT DA b 3 RSO 1k
FE N TH 7~ )

using System;

delegate int DQ);

class Test
static D F() {
int x = 0;

’
D result = delegate { return ++x; }
return result;
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static void Main() {
Dd=FQ;
console.writeLine(d());
console.writeLine(d());
console.writeLine(d());

}
JRHALE: x HE 4T3, 6 E x AEEIIE KT F IR B T T U E o 1 GX T F)
BFEMBIEASRE) o T XL I IR R I A x SEBBETHEE, AR b
H:

1
2
3

4 A A B B4 7RI, 20 RSO MR R O 1837, T
WRLE PRS0 P, (TR Ml $R5M A RO EL 19 unsafe fRISIASTR ST Fixed i I
A R

21.5.2 P ELHlL
MPAT ISR N R AR AR I, 2R m A R S (instantiated) . 51101, 4R R T 7 VAR,
R AR B x M SR Ga =R, B O N TR — R kAR
static void FO {
for (int 1 =05 1 < 3; i++) {

e

int x =1 * 2 + 1;

}
}

B2, WS x FHB R 2 4h, W) x B sefifl—ik:
static void FQ) {
int x;
for (int i =0; i < 3; i++) {
X =1%*2+1;

}
}

W, FAVICER I ATE AR B S AR, OSBRI AN S ), A AT RE
ARG E . B, A TTEMRB R AR RN, LB BCR 2R R R
NN

using System;

delegate void DQ);

class Test

RSB
EZO

static D[] FO {

D[] result = new D[3];
for (int i =0; i < 3; i++) {
int x =1 % 2 + 1;
result[i] = delegate { Console.writeLine(x); };

return result;
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static void Main() {
foreach (D d in FO) dO;

}
PR B -

1
3
5

HoE, 2 x R B 2GR SN -

static D[] FO {
D[] result = new D[3];
int x;
for (int i = 0; i < 3; i++) {
X =1%*2+1;
result[i] = delegate { Console.writeLine(x); };

return result;

}
it
5
5
5

EE LIS A FRAT RN =%, RIEMEFEEA, SRS GE 2179 o WAMEE
B, oV (EAZER) Sikasts = IR SEBIE It oy — A ZFesehl 5 21.6 75 .
Y INERAT A R R R A R, (HR ARG AR B AR S, fin, Wik F S0y

static D[] FO {
D[] result = new D[3];

int x = 0;
for (int i =0; i < 3; i++) {
int y = 0;
result[i] = delegate { Console.writeLine("{0} {1}", ++x, ++y); };
) return result;
MX =ANLFERHIR x IR —ANS261, (ERiEk y FIARESEE], HH i 8.
11
21
31

AR R B 44 T 5 Tl 3R — AN ANR AR B A — AN SE . 72 R R e
using System;
delegate void Setter(int value);
delegate int Getter();
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class Test

static void Main() {

int x = 0;

Setter s = delegate(int value) { x = value; };
Getter g = delegate { return x; };

s(5);

Console.writeLine(gQ));

s(10);

Console.WriteLine(g(Q));

}
}

PIANBE A D7 AR R AR B x B [F] — AN S, JF HEATR @ AR BT EE T o 2ol
-

5
10

21.6 ERFZEUH

anonymous-method-expression WIISAT B THE A B — N RFEILH, %50 5] FEE 44 0775 DL i gk i 78
THER S TESPRES I ANE R EIES (TREAT) o MM anonymous-method-expression 42 )2
FEIF, W PATE A 7R A FHZRAE 51 Al IR 41 = A8 B A G AT TR o AR

M anonymous-method-expression = BRI ZEHE IR HI R RAE — AN, ZZRFER#HY) B Anxr S8 B s 7
HIEARIEE. ARAME, BAHBEZEREHNHRANSRE null. BRREBRAR this (d, @R HAR
JOE

RV (EAER) VAR RN Z R ESLHIES (AREATE) 1HEE L EMIE R anonymous-
method-expression UAIR BIFH R A0 . AL T RTE “18 L EMFE” £ox, ToRfdpigol, HE
SEMIEIZE, B ITERPATEA A AR E R S5 R . IR Fe VROLA an R TR A A .
delegate double Function(double x);
class Test

static double[] Apply(double[] a, Function f) {
double[] result = new double[a.Length];
for (int i = 0; i < a.Length; i++) result[i] = f(a[i]);
return result;

static void F(double[] a, double[] b) {
a = Apply(a, delegate(double x) { return mMath.Sin(x); });
b = Apply(b, delegate(double y) { return Math.Sin(y); });

}
}

BTN EX T ERITAEEM RN AN EZ R RS (B8, HFHRRMAEAL TR L EAE, B
PASSVF & A A X PN ZRAE S A — S H AR 5% . SERR b, Fo e i3 as X AN B 44 51230k 3G [l [
— DRI

62 JRBFA © Microsoft Corporation 1999-2011 . {REPFIAH A,



BHER! REXHER. & R REHEA.

21.7 EIELHIEFH

IR R E FAHSFZ AT (B 7.9.8 7)) MR 44 T7VEZRAESLBIH) object . Equals JTikpT A i
ZiR:

o VAHFEIMIBHSRINZ R ESLBIMES (TRENTE) THEIE L EARFI anonymous-method-
expression Bf, oV ((HARER) FrA: s ZEHESL A 4

o AR X _EANFEN anonymous-method-expression B AF F AN [A] R 4 35 41 2 48 & S 9] i B A3k AT
S, AR R AR S K AN

21.8 AAfRIR({E

B 44 A ST BAIMER S S5 2 A IS B0 IR AR S HE . B, 5IHSERMES G2
BHERRAE Y, T SEVIEN RIME. thAh, fEEZRIERIRE 28T, i SELImE G
51.6 1) .

M8 52 2] anonymous-method-expression 1] block I, ANZA 5 v FIHBAIREIRES S v £ anonymous-

method-expression Z FI A RRAEIRS A F . BRI, AMZE28 & 1B fRE 2 M\ anonymous-method-

expression 1]_F N SCHR R AT . 1E anonymous-method-expression 1] block W, FHRHRAE 5 765 FURE 7 B
(55 5.3.3 %) WEIT A

A2 E v 7E anonymous-method-expression Z )& W ATHIRAEIRZS 5 HAE anonymous-method-expression Z R ]
B AR RS A )

T )7 A
delegate bool Filter(int 1i);

void FQO {
int max;

// Error, max is not definitely assigned
Filter f = delegate(int n) { return n < max; }

max = 5;
) Dowork (f);
A AN IR SR, PR R A AN B, max MR . TR
delegate void D(Q);

void FQO {
int n;
D d = delegate { n = 1; };

dO;

// Error, n is not definitely assigned
console.writeLine(n);

}
WA RN AR, BRUAE A AT n BRE I AR M B 42 5522 A n BRI LIRS -
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21.9 J5iELAE R

555 21.3 W prid R Al 4 AR R, ARAE TR G5 7.1 799) BRI RFERA R
e R 61741 o XWT4EMZRIERA o MAl SN NEANRIER £, WER TRFAFBOLNAFAEMN E
F p MEAFEAH: 2008 DT, ZEREWDHIER B (5 7.4.2.1 7)) N TR
55 D FIZEERTUAS T IL LA SE S 51K

NIFEAL € ¥ B RAT28Y 0 [ BT N A8 R I &R ik . 7EE, AFAEM E 2 D (R
ANPRAEAZ B4 (1 2 196 I IS P 2 D AN AN 2 HE A

o X E) BAMINIEMA (55 209.7 %) , MEFE—ADTEM, FHFEATUTEE:
o D MBEEBFUEMTF (ref Blout) HESEZSFIE A KIS K BAMENRT .

o FrFEREHMEE ANV R UL IERE A (55 7.4.2.1 719 INPAR I RIIE, AL H gE
LT 1 2N 8 5 5 o

o WIRH 20.9.7 WHIEEMERR, MR EMFERHR SN, ZEERER 50 AEM
A4 H 2 ) S A7 Mo

o EEMIIEM DG ZIEEM D —F NIRRT R R

o WIRIEERITIEM 2SBITTE, W e RBCH S IE 20 E R0 HARX R

o RIS R 0 MAH, BT Ik TTER B R ST AR R

R N FTE M8 AL, W7 M 5B4E355 D —3X (consistent):

o DMMAEMEBHENZE, HH o R —NISEEEAS M T H N ZSHOH R SR

o XITHRE—MESH GRA ref Blout BIFTIIZHD , MAFEN D HIIZHERA R M I NS4
RAMIPR IR 5 6.1.1 %) sl s (55 6.1.4 75)

o XTHA ref Bout 24, b PNSHRME v P HISEEEAHIF.
o AFFEM M IR [FIZETYH] D FYIR (Al A AR R Bl KR 5]
R BN B T AT A EE 15.1 19 P TR ISR RN, I HLEG S e AL .
N T B N VR e
delegate string D1l(object 0);
delegate object D2(string s);

delegate string D3(int i);
class Test

static string F(object o) {...}
static void GO {

D1 d1 = F; // ok
D2 d2 = F; // Ok
D3 d3 = F; // Error

}
}

Xt d1 TR E R R VA F O 01 RAUHIME . DART, 2046 S new D1(F) XAEMIARSRAE ZSE
6. BRI RV, EAERLTER,
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XF d2 BIIRE R T RIS BAIRAERERN B3 MSHEERARAEREERCR () iR [H] 28
HIOTERATREE . B B, X222 iIF R I, BFOME NSO [aHE A% 3 1) 5| AR E
URAEFE RN RIS 51
XF d3 RIIRAE R 1 ] Fo VFZA B AN 5 iR I 2 BOM R [31 R R0 5| F R RAFAEANA]
5 AR UM A4 —FF, s s BT 1T B XA HAT A i . ik, 7
object obj = new EventHandler(myDialog.okClick);
TS K
object obj = (EventHandler)mybDialog.0kCT1ick;
JIEH I 4 77 RAE AT RE R BT, EARS 5RMHEN . ARIEAER, 152 WA 20.64 75,

21.10 EEQERIAR

ZHegIEFREX (GF 7.5.103 79 53] 7¥ RUARVFLS NHFEATTEHARLRIE WAL TTER

FKiLT, BE NEFERANE.

new D(E) JER (HH D 42 delegate-type, E J& expression) W] delegate-creation-expression 14wt

AL FRADHE LR AP BR:

o WR e NHIEH, WLIAFIEN E B D M7 EARE (35 21.9 1) , HH LS &4 [F 17 Xk
HZAEOERIL A,

o R E NEXTTEE, WALAHFEM E 3 D WL ITIER# (G5 213719 , I HUL SR T7
A H T RIE

o WIR E NRICRBMAE, W e WEEANIE b8 (2197 , FFHERIITHEIER b K
MMZFEM S, Z&E5IHE e AEREMIIE. R eSS0 A8, WaKkEGRwFENHIR.

21.11 SSIRH
AT MFRAUE CH# HIE I A RS IR AT RE I BE 42 7RSI v BEAR BT IR ) SE B AL T Microsoft C# 4 4%
Firfdi FH AR R R 2, (H R P g se B =K, AN R ME—mT RE R SR /7 =
AN AR R T 2 MR, b e B AR E L. TR, =T RN
bR CH# A G A A N e 4 . FEIXLE R, BEARIRAT D R T I I HE A

public delegate void D(Q);
B 4 5 iR R T e AN RN E B & 1R A

class Test

static void FQ {
) D d = delegate { Console.writeLine("test"); };
3

X O] B3R 5| F Y Bf A AR R S T VAN R FESEH b, B 2 RS T s &S ik
class Test

static void FQO {
) D d = new D(__Methodl);
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static void __Methodl() {
console.writeLine("test");

ks
R EPREIY, BRI this FIS2EIR T :
class Test
int x;

void FQO {
) D d = delegate { Console.writeLine(x); };

3
X AT AL B 2 AR L SRR A R SR T v
class Test

int x;

void FO {
; D d = new D(__Methodl);

void __Methodl() {
console.wWriteLine(x);

3
TERBF, BT ERR— N R A &
class Test
void FQO {
int y = 123;
) D d = delegate { Console.writeLine(y); };
b
JE3 SRR B I AR A AR A A B D SE KON BE 2 AR AR . X aEIE R AR g PRI g iR
AR RS . RERAR RSl (B 21.5.2 7)) NN 9 4 13 25 A R i 28 6 2 sz i ik
T2, T ) J&y A% 5 () ak A I GH B T ) 2 1R 2B B R S Fh i 2 B . T L, BE A VR N Ym BE 2
A R S T
class Test
void FQO {
__Localsl __Tocalsl = new __Localsl();
__localsl.y = 123;

) D d = new D(__Tocalsl.__Methodl);

class __Localsl

public int y;

pubTlic void _Methodl() {
Cconsole.WriteLine(y);
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WJa, FHEREZITEMIK this LA BA A F A A ) Ja AR &

class Test

int x;
void FQO {
int y = 123;
for (int i = 0; i < 10; i++) {
int z = 1 * 2;
) D d = delegate { Console.writeLine(x + vy + z); };
ks

}
BEAL, R DR ) A e (B — AN R R B — A A AL RN 2R, SRREAN [ BRef f1 Jr) #8385 T LA
AMSLHIAAF W] __Locals2 (RN AR TE ARG BEAF RIS HISLplt & R R z M5
__Localsl FJSEFI T B, __Localsl (XN FANZEEAISRIIG PR A MRS MLl &R y
S EAE BRI this 7B (AR EHIRLH, FTLUEN __Local2 MISEyI RILPT A Hdii 3R Ak
JRAR g, I A A RS R e mT SE BN 2R M 21 T i

class Test

void FQO {

__Localsl __Tocalsl = new __Localsl();

__localsl.__this = this;

__localsl.y = 123;

for (int i = 0; i < 10; i++) {
__Locals2 __Tocals? new __Locals2();
__Tlocals2.__Tocalsl = __Tocalsl;
__locals2.z = i * 2;
D d = new D(__Tocals2.__Methodl);

}
}

class __Localsl

public Test __this;
public int y;

class __Locals2
public __Localsl __Tlocalsl;
public int z;

public void _Methodl() {
Console.writeLine(__localsl.__this.x + __localsl.y + z);
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22, XK 8

22.1 £ 38R

AP — DA AP block (57 8.2 711) o SIS WIETE AP X/ THE A s Pfy
fE—2k B Z % yield 4],

e yield return ifif) ALK T —/ME.

e vyield break EAJFRRIETE K.

IERAZIA] FHAE method-body~ operator-body 5% accessor-body, S EEXT N 1 EREL AL 51 1R [F] SR R Mz
AR (5 22,11 49D Z—BUATMES R (B 22.1.2 790 22—

AR PIEA R CH BRI — MR A TR . AT B2 7 HBRE],  IF BT B30 52 7 B 15 L
HEZERW; R, MEEMAERYL, TR,

A FIEARES S ILR USRI, R EUR R TR 2 51345 € AT ref B0 out 0K ™ A g I
Hixo

AP I return BRI S A 4R R (B2 Y yield return iEA) o
ISR E A Z 2R BT G 18.1 ) IR S e 45 R, IBAERE R E 24 LT,
RIS HE iR BEAEA 24 BN Soh .

22.1.1 #Es884E0

WMEE A 1 (enumerator interface) J93FiZ T2 1 System.Collections. IEnumerator FlyZ A4z
System.Collections.Generic.IEnumerator<T> WIFTA SLEIML . SNSRI, ANFEAFIX sz 14y
WK RN IEnumerator Fl IEnumerator<T>.

22.1.2 ATEEEO

A #2852 1 (enumerable interface) YAEZ 4% 1 System.Collections.IEnumerable F1iZ 45z
System.Collections.Generic.IEnumerable<T> [T H SEHIfL. NfEEER I, A& EE 05
MZ7RN IEnumerable fll IEnumerable<T>.

22.1.3 R A
IR A — RAIME, ARSI MR . B RRR O IEA B B i 72 A 25 (pield type) -

o IR EAREIELH T52IIR Bl TEnumerator BY IEnumerable FJRREUN 1, WHF=A4E2KHN
object,

o  NHIEALEYH T 2HiR ] TEnumerator<T> B IEnumerable<T> [KIRRE G, WH =4 2878
HNT.
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22.1.4 this ij|9]

FERI S o RS ARG, RIB this IFRN—AME. IZEMSER R PERSR, IFHizELZ
G e TR Gost A& L 2 5 B B

FELER IS A 5 ARIEARAS By, RIASC this IO — MR . 2B KRS L E 4 . 1%
AR RN N R R SR RIA . SRR S A R RIEARER P this ZRR AT N 54
MMESEE e 1. R, X 5IREE R BN AT A

22.2 WEEBFR

TSR (B A 2% s 1 11 2T 1) R B0 e FH IR AR SR B ST I, 8 FH 2 bR 503 B3 AN 2 S BT IEAR B
FIARES o 12 S B IR B — DM HEZS X B (enumerator object) . WX 51348 T RIS HL A 45 2 AR
1, FF HAE P ZA 330 R 1) MoveNext J7 VAR PATIZIE R 1IARIS . M2 G B A R AR A

o ESZHLT IEnumerator Fl IEnumerator<T>, H.Ht T AR ARSI =AY,
o USZHLT System.IDisposable.
o BUMEEAEZREUN R ISEE CWRAELE) FISEBME B A TG .

o THIFMBENRE: BITHT (before). BT (running). i (suspended) FiZ1T )5 (after), HH.
WILEARAS NIZATHT (before) TRA

MO TS GO R G S R MO A R — A2, BRI IR TP A, RSl T Hes AR
M, HE AT RESEHLHA T . IR AR SRl g A8 A, ISR B B A1 R A B 5 12 R J0 A
R, EREARARTIRE, JF e EA - MEREREHRREATR 2427 .

MOzs a0 G RT S BR LT E AR S 1 DAAR I oAb

TS O A A 2 2 B TR AR TEnumerable A1 IEnumerable<T> 42 L1523 ) MoveNext.
current 1 Dispose &G ITTIAT N .

VR, NSNS AT TEnumerator.Reset Ji%. ARG S505 K
System.NotSupportedException.

22.2.1 MoveNext 5%

s e 5 411 MoveNext J7id 3 Tk 2ER KIS . 1 MoveNext J7 K AT IEAR BB AR (AR,
FEAH N 15 B A A2 X %) current JETE . MoveNext $AT A B ARIRAFEEU -1/ F MoveNext B A M ES 2%
X R APIRES :

o NIRRT REVIRENIZITHI (before), WA F] MoveNext £:
o FPREELCNIZITY (running).
o KRS E CBFE this) WA N SESE LA WIIE AL S #4506 G T DR A (1) S
o  MNELTFEARPATIEAR AL, BEEPATH B (W5 b)) .
o UIRMASERNT REPIRAS NIZATH (running), WFH MoveNext 45 A E -
o UIRMASERNT RIVIRAS NI (suspended), W MoveNext £:
o FPREELCNIZITY (running).
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o CKITHRIMAEMBA (B this) MEWRR VS RERIPAT L ERN RAFNE. EE, X
LeARE Fr 51 AN RGN 2 AT B8 LG ) MoveNext 2 Ja B4 R A L.

o WKEPITEIRETEIATHIEN yield return iBH)JEIIE AT, H—EHLkEE, HBATH
W (e SCTIRD .

o WIRMEEEXT GRHPIRS NPATIE (after), N MoveNext iR A false.

2 MoveNext HATIEARASEAS, wT DLH PR ik W7 : 81t yield return iE4). il yield
break &%), BENERARIAIL A AL, PLIEL 5| K& AL B IERAR R Z M T

o ifiF| yield return iBAJE (55224 75) .
o THEZEAHERPIRER, R, HIRERE BRI current B

o ERIEBBATHEE . FrE R EENSE (B this) PEIRAE, Hyield returnif
AN B WAL . W3R yield return iBAJITE—NEEA try SN, WEZ CEHT finally
Htb iy A AT

o MEEIXT RAVIRSHE SN (suspended) »
o MoveNext JiEM 7R true, fR/NIERIIATHE T~ —ME.
o %] yield break WHAJES (55224711 :
o R yield break ifEFJfE—ANEEA try BN, NPT HZ KKK finally .
o MEEXN RHPREEENIBITIE (after).
o MoveNext J7iLH 7R [E] false, FRRIER5EH.
o HAFEACHARAI S AR AL
o MZEZEX RIVIRESE BUNIEAT G (after).
o MoveNext J7iERI Tz [E] false, FRmiEATEMK.
o 5 RAE AL EIEA P APt
o IR EAARENHIPATIEA AN KA Finally e,
o MEEXRHIPREEENIBITIE (after).
0 TR S MoveNext JTEMITEH T

22.2.2 Current B1%
MAsE AT G current JBIESZIERAR ) yield return iBH) 520

MRS R ML THEHD (suspended) IR, current MME N _E—VHH MoveNext I B HIME . 24
ZEIXT RALTIZATHT (before). 1IZATH (running) BUZ1T )G (after) TRZSHT, ViRl Current 45 A E .

XA object MIEMRARHL, I 2S 285 S TEnumerable SEELR UG 19 current HI45 3
Sof B T M S 0 R Y TEnumerator<T> SEILSKVT ] current JEBHi%4h a4 N object.

22.2.3 Dispose /5%
Dispose J7iEM Tl 2 20 R AR NIZITIG (after) RS KB FRIEA.
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o UM HSIR N GIPIRAS NIZATHI (before), NI Dispose MUK HHXCHIZIT)E (after)
o R M AN GRS NIZITH (running), N Dispose MI45 R AHE -
o WIRMZEIRXNT RIWPIRENEERD (suspended), WA Dispose ¥4:
o FREELNIBITH (running).
o PATHTA finally B, WIF G REHATH yield return 4N yield break i&H)—Ff. nHix
SEEIRRE, HEHREEERIERIR I, WKz RIPPIRES R B NIZITS (after), FFH
B R H AL RS Dispose JiikIE T .
o PPIREHEUCNIZITIS (after).
o UNIRMASER N REVIRA NIZIT )G (after), W Dispose WHALMIMEM.

22.3 ATHEIR

TN SR [A] A R s 2 TR AR R AR D A2 e A I ARAR B STILY),  18 FHZ% BR B R AN & S B TR AR A e rp
(RAREG . T2 S B iR [a] — AN AT ME R R (enumerable object) . T RIZE% 4 1] GetEnumerator J7 iR
B —N A LR AR P 1R 2 RIS S 2 0T 5, S A NZ A2 28 X0 S 7] MoveNext J7VERT, AT
ERERP A PRI . ATMZEXNT R B AR

o USCZILT IEnumerable Al IEnumerable<T>, H T AERES =4 287,

o BUMEHAEZREUN R ISEUE CWRAELE) FISEBME B A TR .

AT M2 G e g B A AR R AT MR S, e T aEARES R RS, JESEEL T AT A RS R O,
HA AT RESEIL At vk . IR TS SR i as AR i, MNZ K B B2 Bl 0] B B AR A B sR B R 2R
L, B EARAER IR, R EE g IESIHARE AR (2427 .

APMEZE T ] SEEL SR R AR e O AN HAR B . BRI S, AT MR S n] s
IEnumerator fil IEnumerator<T>, MM HEERI/E NI MEEXT 5, WA /E M Zae 0T 5. 1%
FISEEld, &R AT MG 2 1) GetEnumerator J7ERT, KR Bl AT AT . XTI MZEST R K
Getenumerator LA (WRFE) , BREATMZEXN RINEIA . Kk, SR EIRIMEZREA
HOPPIRES, — /R8s 1 SO 2 52 HAB A 4548

22.3.1 GetEnumerator 5%

Al MR R 523 T IEnumerable A1 IEnumerable<T> #2/) GetEnumerator JivE. X
GetEnumerator J7VERISEHLEAR R 1Y, #B2IREHHIR Bl —ANr] M S 0 G . M2 0t 502 DAWIGR
AAZ AT RN G R AZ R SEBHE A S EUE AT WIGR LI, BbAl, MOS0 R eR B2 22.2 I Aib.

22.4 yield i&4]
yield iERJHEIEARE I F, MEAR MM ST R = —AME, s @ mIE R4 R,
embedded-statement:

yield-statement

yield-statement:
yield return expression ;
yield break ;
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NTHARSIERFHEN, yield Ne—MrE T, JEH yield (NEEEALT return B{ break
K7 AT A A RRRE L. fEHAL T3, yield v HERRIRFT .

yield WEA) ] tH LA AL BARAE LA RS, ok ik

o R yield iff) (UFEMFHE) HILE method-body- operator-body B, accessor-body 2 4b, W4
g Y B 1R

o R yield iEH) CEIEMNMAE) HIIEE L TEZN, &5 g R H iR
o R yield A (BHFHEMAMIEID HIE try WEHK finally TRZN, WE5ERH R
o R yield return IBEHJHIMEEE catch FAIH try BN HATAALE, W& 5] Egm i 45 15%
N BER yield 1EA) A S EM R .

delegate IEnumerable<int> D(Q);

IEnumerator<int> GetEnumerator() {

try {
yield return 1; // Ok
) yield break; // 0Ok
finally {
yield return 2; // Error, yield in finally
yield break; // Error, yield in finally
try {
yield return 3; // Error, yield return in try...catch
yield break; // Ok
catch {
yield return 4; // Error, yield return in try...catch
yield break; // ok
D d = delegate {
yield return 5; // Error, yield in an anonymous method
} ’
int MyMethod() {
yield return 1; // Error, wrong return type for an iterator block

yield return iEA)HFIRERPIRBDARER RS (55 6.1 15) NEARZREA =B/ (58
22.1.3 7)) &

yield return i&HJIHAT 7 40T
o FHEZEMPGEHIIRIERX, R, HIRGHMZ B RE current JE 1.

o EMBIHIPATHAER . WK yield return iBAE—DEEZA try SRIY, W 5ZRHEKHK finally
BRI A AT

o MEEBXT LI MoveNext AR IR Fl true, FRRMASESAT SR AT IR N — T,
IR RS AR AT B MoveNext J7 VAR M b R ) 3 7 VR SR IE AR AR L AT
yield break iEAJHIHAT XU T -
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o W yield break WEAJEAEIE—NEEZANEAKEL finally HHT try ey, M6 E o #4722
wHNZE try BRI finally Bto 24 (WE) #BHIBNEAREA Finally SLEs R S, st 2|
T2 try i8R finally B, SEIdREAWES, BHIPITEIEZETH try EHF finally B,

o IEHIRFIZGIEARE I 7 . X R XT B MoveNext J1AEL Dispose J7iks

T yieldbreak EHTCEKMAHEEHIER B, FIHKZILEREIA yieldbreak iBHJMIZEH A,

22.4.1 BfAR{E
XFEAUUTERN yield return iHA] stmt:
yield return expr ;
o BE v IE expr IFKANSTE stme FITF Sk AL EAG A R ) BB AEIRES

o WIRARR v 1E expr NEERAWIFAIE, WELE stme FISEA SR BIWIIRE: BN, EALE some (AR
s AN IR

22.5 SCIRRB

AT PIRHE CH FIE IR 1 BERG IR IEACZE PTREA S o LEAL T AtIAR (1) SE IR EE T Microsoft C# g 4% T {4 F
AR, (BRI E R Se BT 30, AR ME— AT e Sy s

TTK stack<T> K — NSRS H GetEnumerator 7%, iZiEARE UL A T A T (052 M 2s e
L ER o

using System; )
using System.Collections; )
using System.Collections.Generic;

class Sstack<T>: IEnumerable<T>

T[] items;
int count;

public void Push(T item) {
if (items == null) {
items = new T[4];

else if (items.Length == count) {
T[] newItems = new T[count * 2]
Array.Copy(items, 0, newItems,
items = newItems;

0, count);

items[count++] = 1item;

pubTlic T Pop() {
T result = items[--count];
items[count] = default(T);
return result;

public IEnumerator<T> GetEnumerator() {
for (int i = count - 1; i >= 0; --1) yield return items[i];

}

GetEnumerator J7 VAT ¥ N gn Bas B B M 2R 2R 1 sl 4b, 1283 TR Hh fARAs,
Frse
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class Sstack<T>: IEnumerable<T>

public IEnumerator<T> GetEnumerator() {
return new __Enumeratorl(this);

class __Enumeratorl: IEnumerator<T>, IEnumerator

int __state;
T __current;
Stack<T> __this;

int 1i;
public __Enumeratorl(Stack<T> __this) {
this.__this = __this;

public T Current {
get { return _current; }

object IEnumerator.Current {
get { return _current; }

pubTlic bool MoveNext() {
switch (__state) {
case 1: goto __statel;
case 2: goto __state2;

i = __this.count - 1;
__loop:
if (i < 0) goto __state2;
__current = __this.items[i];
__state = 1;
return true;
—_statel:

goto __Tloop;
__state2:

__state = 2;

return false;

public void Dispose() {
__state = 2;

void IEnumerator.Reset() {
throw new NotSupportedException();

}
}

FERTT b, SRS H B HOPGENL,  JF B TR 351 MoveNext ik BEAh, Rl
AR i HARON MR SR R B R E AT BLEE MoveNext 12 U FI 2 [ 4k £ A7 7E

N BIFTENEEE 1 B 10 f R TRVER . ZonBI T FromTo J7ykff AR LS S8, HHiRE—A
AT MZEXT S
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using System;
using System.Collections.Generic;

class Test

static_IEnumerable<int> FromTo(int from, int to) {
while (from <= to) yield return from++;
}

static void Main() {
IEnumerable<int> e = FromTo(1l, 10);
foreach (int x in e) {
foreach (int y in e) {
console.write("{0,3} ", x * y);

console.writeLine();

}
}

FromTo J7idk il e o g B o AL KT PR 2RI Se AL, 123838 TIRARAR Bp ACAS, W R P

using System;

using System.Threading;

using System.Collections;

using System.Collections.Generic;

class Test

static IEnumerable<int> FromTo(int from, int to) {
return new __Enumerablel(from, to);

class __Enumerablel:
IEnumerable<int>, IEnumerable,
IEnumerator<int>, IEnumerator

int __state;

int __current;

int __from;

int from;

int to;

int i;

public __Enumerablel(int __from, int to) {
this.__from = __from;
this.to = to;

public IEnumerator<int> GetEnumerator() {
__Enumerablel result = this;
if (Interlocked.CompareExchange(ref __state, 1, 0) != 0) {
result = new __Enumerablel(__from, to);
result.__state = 1;

result.from = result.__from;
return result;

}

IEnumerator IEnumerable.GetEnumerator() {
return (IEnumerator)GetEnumerator();

pubTlic int Current {
get { return _current; }
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object IEnumerator.Current {
get { return _current; }

pubTlic bool MoveNext() {
switch (__state) {
case 1:
if (from > to) goto case 2;
__current = from++;

__state = 1;
return true;
case 2:
__state = 2;
return false;
default:
) throw new InvalidOperationException();
}
public void Dispose() {
) __state = 2;

void IEnumerator.Reset() { )
throw new NotSupportedException();
ks

3
ks
AP ARZS IR R ST T AT A S RIS s 2 11, A LBE TR N T AEE T 5, AT MO 2R R H IR
VM GetEnumerator J7iAR R IR [MZ AT AZE 0 RA L . REATHZEX RIF) GetEnumerator [1))54E1H H
CHNSRAZAE) KR EI MR R EIAS . Bk, RN [E MR E0E 3 CRPIRES, — /Mg
T A2 B2 Ak 24 8% . Interlocked.CompareExchange J5 i H T {265 22 4> (4R 1k .

from Fl to ZHEH AR R T I T B BN from RIEEAIEEI MBS, LI __from
TBUARAHR A R MR 25 P K From IIAIARTE -

WRAE __state N 0 B MoveNext 71, 1% 715K 51K InvalidoperationException. XA][j
IETERF /I GetEnumerator MIME DL T H AT AT S FHAERCAS 235 B2 o

T PR FE R — N R IR R . Tree<T> AT REC ALl GetEnumerator ik, iEfCSe 3R
T M TR

using System; ] ]
using System.Collections.Generic;

class Tree<T>: IEnumerable<T>

T value;
Tree<T> Tleft;
Tree<T> right;

public Tree(T value, Tree<T> left, Tree<T> right) {
this.value = value;
this.left = left;
this.right = right;

public IEnumerator<T> GetEnumerator() {
if (left !'= null) foreach (T x in left) yield x;
yield value;
if (right != null) foreach (T x in right) yield x;
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class Program

static Tree<T> MakeTree<T>(T[] items, int Teft, int right) {
if (left > right) return null;
int i = (left + right) / 2;
return new Tree<T>(items[i],
MakeTree(items, left, i - 1),
) MakeTree(items, i + 1, right));

static Tree<T> MakeTree<T>(params T[] items) {
return MakeTree(items, 0, items.Length - 1);

// The output of the program is:
// 123456789
// Mon Tue wed Thu Fri Sat Sun

static void Main() {
Tree<int> ints = MakeTree(1, 2, 3, 4, 5, 6, 7, 8, 9);
foreach (int i in ints) Console.write("{0} ", 1);
console.writeLine();

Tree<string> strings = MakeTree(
"MOn"’ IITueII, "Wed"’ "Thu"’ "Fr‘-i ll, Ilsatll, Ilsunll);
foreach (string s in strings) Console.write("{0} ", s);
console.writeLine();
}
3

GetEnumerator Jj ik 4 g 1% 25 AL IS 25 2R S it, 1238 d 3% I RAs b ARAS, R
Frs.

class Tree<T>: IEnumerable<T>

public IEnumerator<T> GetEnumerator() {
return new __Enumeratorl(this);

class __Enumeratorl : IEnumerator<T>, IEnumerator

Node<T> __this;

IEnumerator<T> __left, __right;
int __state;

T __current;

public __Enumeratorl(Node<T> __this) {
this.__this = __this;

public T Current {
get { return _current; }

object IEnumerator.Current {
get { return _current; }

public bool MoveNext() {

try {
switch (__state) {
case 0:
__State = -1;
if (__this.left == null) goto __yield_value;
__left = __this.left.GetEnumerator();

goto case 1;
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case 1:
__state = -2;
if (!_Teft.MoveNext()) goto __left_dispose;
__current = __Tleft.Current;
__state = 1;

return true;

__Tleft_dispose:
__state = -1;
__left.Dpispose();

__yield_value:

__current = __this.value;
__state = 2;
return true;
case 2:
__state = -1;
if (__this.right == null) goto __end;
__right = __this.right.GetEnumerator();
goto case 3;
case 3:
__state = -3;
if (!_right.MoveNext()) goto __right_dispose;
__current = __right.Current;
__state = 3;

return true;

__right_dispose:
__state = -1;
__right.Dispose();

_end:

__State = 4;
break;

}

s
finally {
if (__state < 0) Dispose();

return false;

public void Dispose() {
try {
switch (__state) {

case 1:

case -2:
__left.Dispose();
break;

case 3:

case -3:
__right.Dispose();
break;

}

3
finally {
; __state = 4;

}
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void IEnumerator.Reset() {
throw new NotSupportedException();

}
}

foreach 5] {H A 1 9m B as A8 BRI IR IS AR S ER T MM 28 0T R __Neft Al __right Bt #¢
RG] __state FBASE| T2 BT R, DMELE S| R I IEAf O H IEF T Dispose ) Fik.
B, INATRe R fa ) foreach 1EH) 5 N # 5 HI4CHS .
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23. SrERRE

23.1 53 EBFERA
2l 2N ER O R SCRAL, CREAEATEN G SR AUB MY partial. NEATR SELAREFIIACRE, 1t
BURRTA AT HABEMRT: 5 get Al set —FF, BEAR—IRET, I HHRBIURR T8 T

Z—: class. struct B{ interface.

class-declaration:
attributesop:  class-modifiersqoy partialey class identifier type-parameter-list,p
class-baseop type-parameter-constraints-clausesqp: class-body ;op

struct-declaration:
attributesop:  struct-modifiersopy partialoy struct identifier type-parameter-listyy
Struct-interfacesop:  type-parameter-constraints-clausesop Struct-body ; opi

interface-declaration:
attributesop: interface-modifiersqy partiale, interface identifier type-parameter-listy
interface-baseqp: type-parameter-constraints-clausesop: interface-body ;o

TP R P B RN AL AUEL S partial BURRF, JF H A B0 HAR A G T[] — i 44 25

Ao partial HERF I BTG R ARG B ] REIEAT SRR W] (AR &R 2y, (B IXEE HAb R 73 I HE 420
AR, MRRAERAEY], B8 partial B HEA .

7 ERRAL A B L i g i, ARSI ARG I LA 0. REdR A, r SRR fevF
Xt g B SRR AT R

A partial BUFFEZ MR A RERT. @W, HOSRBEBMEN partial A8, JFH
RE R AR BIE %A S R AR E h A B

ARVEHIT partial EHi Bl FEaHOE

2311 B
o AR R M AR AL A R R YE CRFRSEIF) RIFER] . WR— AN R MR E A2 AN
RS T2 IRAE M AR s . Bilin, RS

[Attrl, Attr2("hello™)]
partial class A {}

[Attr3, Attr2("goodbye")]
partial class A {}

AH T T S B
[Attrl, Attr2("hello"), Attr3, Attr2("goodbye™)]
class A {}

RS I 1k SR 7 T &
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23.1.2 &I FF

M ERRA A IR E T AU Y (public. protected. internal Al private BHifF) I, ‘EA70
Hpra HAbds e 7l Ui AR — 8. WA SRR T AR A AR AR L T U A, TSR A
IRAGAH R BRI T D Rl (5 3.5.1 719) &

WHRRERE AN E S new BUGRE, NITE#RE TN A 1 % R AT T Bag (28
3.7.1.2 7)) KA K ES.

WRFA K — N EZ N A S abstract 65T, WNZBEBANMEIE (55 1011175 « &
M, AZRPAR AR 5

WRIEANRP— DN EZ N E A E sealed BURRF, MNEZRPMAEEE 101127 . &
M), AZ YA AR S

EE, —DEANREEE A SR EE 2,

2 unsafe BUIFTHITHA P HRE AN, RAZRERT AP NAZ 2R LT G181 .

23.1.3 KB SEHMLR
N SRAE Z ANy TR B BT, AEAN IR R 20 B 2R A 2 R, RS8R 20 #0620 AH [R5 H 1) 28 7Y
S8, HA RS TR A F 2R

B MR E S AR (where T40)) I, ZLAWRLAS A& LRI ITA HARES > —. Bk
ME, WELARNEN ML XA F RS EERN AR, JF EX TR SH, B8 )
FLRIF G PR AL R AEE R IR LR RS AR 0L, W EATER. iR iz A3k
R FAEATHR > EOR TR R RSB, MZRAE SN LI R

N7

partial class Dictionary<K,Vv>
where K: IComparable<k> )
where V: IKeyProvider<K>, IPersistable

}

partial class Dictionary<K,V> _
where V: IPersistable, IKeyProvider<k>
where K: IComparable<k>

artial class Dictionary<k,Vv>

AT W

}

FEIEHAR, BOVE S LR RIS SERR Bl i RS Bk e TR T2, I
FLRIR 3 R A 2T RS

23.1.4 H3¥

A EIE R A SR, B S E U T HAE o — . W R IEAN R AT
TR BN & FE 2R B, LR Ssystem.object (2f 10.1.2.1 75) ©
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23.1.5 £#&QO
FEZANER 73 v 2R T 2R AR R RN EB 0 v 4 e I3 LV R 2 . — MR 4% LR RN B0 20
RBEFRE —IK, B2 V200 1 e AH [E B 564 1 o AFAT 25 i B T R 52 R e — 4N SR
FE T T )7
partial class C: IA, IB {...}
partial class C: 1C {...}
partial class C: IA, IB {...}

K c MEZEDEN 1A, 1B F IC.

W, B ERME TR BB DRSS ERARBHR . — N RER A S A
Fil g L B R S

partial class X

int IComparable.CompareTo(object o) {...}

partial class X: IComparable

}

23.1.6 R5L

FEZANER 73 Hh 7S B 2RI A B & B AN ER 20 b s W B A B R4 . i 380 ) 28 7 ] = AL = [RD )

Az (R 3379 , FFHEARAMTEE (55 3.7 3 Sy REFTE R EME. AT R ] i

] PRI R B S A R A B s AE— B AU private BRG] A HARES 73 BE R Vs Al 7E

KA ZAER 5 b A R — A B0k SR g PRI AR, BRIEIZRRZ A partial BIHRFHIZRAL,
partial class A

{
int Xx; // Error, cannot declare x more than once
partial class Inner // Ok, Inner 1is a partial type
{
int y;
ks
partial class A
int x; // Error, cannot declare x more than once
partial class Inner // Ok, Inner 1is a partial type
int z;

}

BRI AR R + C# AU TR R, (RS HAhTE 5 A AZ TR, XA REREE . 1
REEAFOLT, WA AR B W SRAL A (1 B I #EAT 5 3o
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23.2 BMHE

ESR AT 8 R AN B4 BB L ZALE 6] — i 4 2 () Fp A ), (H R I e /)i %frmm 4 A ) R
G5 UL, RH AR EARIN using $64 (5593 ) o RN ORI LA FR OF
75275 B, REEAEZES 6420 E LK using 84 . XTTHE Tﬁﬂ FRAR P AE AN [ 3554
B R E 2 X

84

namespace N

using List = System.Collections.ArrayList;
partial class A

List x; // x has type System.Collections.ArrayList
}

namespace N

using List = Widgets.LinkedList;
partial class A

List y; // y has type Wwidgets.LinkedList
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24. AJEEAE

241 AR
AR SR

value-type:
struct-type
enum-type

struct-type:
type-name

simple-type
nullable-type

nullable-type:
non-nullable-value-type 7?7

non-nullable-value-type:
type

FER SRR Y 7 BTS2 AT TR 2 SRR N % ] 2 S B I 2Rt (underlying type) . 7] 22 2R7U ) 3
RAY AT LG AE f AR ] 2 R A s AR AT BR 1 AR AT B AR AL AR 24 (BIMET R struct AR08
MBHD o Al R SRS R r] 2 SR B g SRR, B, int?? Ml string? R HEEA .

AJ 2SR AT DL R R FLIE LR ) BT (E A — AN 2
WYL T? /& system.Nullable<T> MRS A, XPFIEA T L EHAEH .

2411 R

AR T? HYSEBIA A A 3L g

o KM bool [ Hasvalue &M

o ZBAVNT Wvalue @M

Hasvalue 4 true FSEBIRRAIES . EFLBAE AN CFME, W@ value R EHZIE.

Hasvalue A false FISEBIRR NS o 28 SEHIA —DAIE IE . XIS L1 value ¥ 8GR
System.InvalidOperationException,

B T BRI R A, AT T2 A — N EA KRB T A SN A LG R . i,
eI T BME x, ARG
new T?(x)

RIFa3E bR Ok B3 T2 (AR SER], e vaTue J&PEN x.
SKbr b, MRAAT 6B A AT SRR G R E DA T 2 T2 B e T R DI RE -

JRBFA © Microsoft Corporation 1999-2011. {REPIARF. 85



C# 7 2.0 iR

24.1.2 BOAE

AT BRI/ HasvaTue JRPEN false Hl vaTue RHEARHIE M50, BRI by 5247
058 (null value). M nuT SCAEUEATIT 604 (LSRR, BCRPE S RO 2

24.1.3 [HAERLYR

HRRLR (BIERET struct) KRB SHIRGIAIERTSERE 55207 9  BARME, Wk
MBHIEH struct A9 A K, WA T2 SH R SL S0 Dl ] 3 288 2 AR (T {E 2R 2 .
System.Nullable<T> ZRMFEE T WMERBZ R, Kk, 251EfH 177 1 Nullable<Nullable<T>>
TE A R s 2 A

24.2 &
Je T A% A R TE R

o ARIBHEE (wrapping) Tk T RARMESTEAERE T2 W@l F rdfE . rhEd i A RIER new
T?2(x), ¥ T RAME x BN T2,

o ARIBMR (unwrapping) FomsREE S ERA T2 FISEBI R RADN T BE AR @i HERIER
x.value, APRRA 17 (A x MEANRA T, St s SLpis 338051 &
System.InvalidOperationException.

24.2.1 null 3CAER#%
Monul T SCAR BT a] SR RAF AR R 4 . XML~ gy e nl S 28RS (B 24.1.2779) &

24.2.2 FIEEEER

Al =53 (Nullable conversion) 18 S VR 3E 7] S AE R BAT I T UL Rt FH - axX e 28 R (g m] ==
ke KT MAERTEZRTY s B e vl SE 2R 1 i — e X RIRa R EE Ui (58 6.1.1 15,
F6.127. F6.137. F6.1.67. F62.1 WM 6227 , fA7E FAla] 5.

o M s? 2| 17 PREEE A
o s B T? BERA B A F
o M s? B T R E R,

RS ER AR B i TR AR U

R R R TARERG L, WIAR O g R — B it AT . BRI S, I Baalnr = el s 1
PrAERR R (5 6.3.1 711, FRELTH 2 6.3.2 ISR 2 2 nT 5 40 U Jg T vl o e e

BT s B T I EERIEE AT R AT S R I R T
o WERAIEHEAGEN s? B T?:
o WHRIEENT (Hasvalue JEMHEN false) , NWILEFA T? KA (HE.
o HNW, FHHIHFEIRE NN s? s, RIFHAT S B T KR, BEMNT BN T?.
o WIRWAEEAFEM S Bl T?, WEHIFEIEE N s Bl T BRI, REN T BN T,
o WMRFTEAIEIN 57 BT, WIS s? My s, ARIEHAT S B T AR
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24.2.3 ZFAMEUHE B IR
FERFG AU R A e iy, s SRR AT o0 5 A ESRAE R Al . ) 2 SRA AR R R A 45 SR D 2 5| Y mlooe
SERHRAL ARSI o ez, 25 5] FH O 25 58 ST AR EL 1A 5| FH A B e 8 i RO 2R B B T
TIAAE 10, int? PEREREIR OV 91 IR ATH Ant IS, JFHZ 51 B EERT A int 1
SIHEBUH AR N int?.

AR T 51 BAMERERES CGF6.1.57%) HIRIEHGE, A2 287 72 HEAT 38 A0 5 e i i
FEUNR:

o WIRIEENT (Hasvalue J&1EN false) , WSSy HFREALR 51 .
o I, RN IRAE AR B AT 5 B AL RO T IS

AR T? 5T BAMEMBUE AL CGF 6.2.4 7)) JERAE. Fioymr ka8 17 (WHUH R
(RPN

o RPN GIH, WS 17 R TE.
o WNRE R EERE R T G A, WSS RORIE AT U A AR E AR T,
e TN, 3]k system.InvalidcastException.

FIRIENSERR G — 1 ARG FR R R s B — AT SRR R AR A A v 5T, A5l
PIAEBCIH A8 fm WA P 23 2R R 2B X LE 38 R AUE AR A I 1T I SRR 22 A F AT B 2R A, JF
HARTHE DL N #RAS S O Rl 2 2R

PONF 2R 17 5 7 AR R e HARSR AU AR, P A 17 B b T SEEURAE (a4 D AR A AR A
Fede, JEHMH T SERLRAE T D AAAE R T2 MBOH AR, (E02, AEMTEH0 T 2 S8R AANI 2
PR, RIEREAE SRR S iz g 1

s B R I8 e T s R AL ) LA B AR AT B A R A

int i = 123;
int? x = 456;
int? y = null;
object ol = 1i; // ol = reference to boxed int 123
object 02 = x; // 02 = reference to boxed int 456
object 03 = vy; // 03 = null
int i1l = (int)ol; // il = 123
int i2 = (int)o2; // i2 = 456
int i3 = (int)o3; // Error, System.NullReferenceException
int? nil = (int?)ol; // nil = 123
int? ni2 = (int?)o2; // ni2 = 456
int? ni3 = (int?)o3; // ni3 = null
24.2.4 SRR PE X EE R

RUE FeVF IR R SO AT A IR D iz e, BUAE, SR VRESi A AR M R A T 2 2
RIS HAF . THIRGIER T 2 6.4.1 TFIZE 10.9.3 T AT A1 IR il

ST HIPTA 25 A RIS 4 S VF IR B M A NIRRT s B HARRAY T e, ot so M1 1o M S
AT HERRERE ? BT (RAH) FRIRSEA.
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o So fll To HIZKAYAH.

o So Ml To Z— A B XIS H AT RS R B 5 1R AL .

o So fll To #EANE interface-type-

o FRHPE LRI AN, AFAEN S BT B T 2 s HH

24.2.5 AP ENEERITE
ST FH P8 U T (5 6.4.2 715 HEHAT T W B LA S AT A3 2K A

o TEBAE T E U FEATE R ISR 21T, SE IR HARRTURZ ER ERE 7 207 (s
1) o B, SRR s? Bty 12 I, RO E e HAT T IR A St s AN T
K

o UYERNH ARRAYE AT A RAIN, AN L s BT B P e s B, EEiR
RIS ERF (55 2426 1) &

o TERERAMRINEARIS AT, P E e HAT IS T3 M HUs 54T -

24.2.6 AR #R

S E—/NIERT AE R s BIFER] BERT T FIH o LR B, AAEM s? Bl 77 IS iE
HAF (lifted conversion operator) . X NIRRT FEHIZFHITHAT I 7 B s ML, HERMN s BT AP
B S, MR T B T? ke, BER s? BIREONTEL T? BRIk

SETH IR e iz SEAT 5 FL IRtk T P i SCReaa S BAT A R A Ba el e 23851

24.2.7 APENX KRR R
THPHNAESHE 6.4.3 7,

MERRL s BISRAL T [ € SCI B AR R A B AR 2 R -
o HEM s M T REERERE 7 2177 (WRAD FrigBlfIZA so M To.

o AWML 0, KEIIZRAEL B € N FHE AT IWEGH so (WIER so IR
So MIFEIE (AR so £&F) Al To (UK To 2 SREREH) ALk

o AREHMFHIZHEITES v MES B E XN RAFEHRIZEAFMRTI (5 24.2.6 57
g JAF (R s AT HONR ) Ak, XEEHEA R 0 HIREEE A, AT AEE s
RISR BN T SRR, IR u s, WRHORE S, IR AR PRI R ik

o A U TSR AR IIRRA sx:
o MR U FIFTAIEEAHM s Fedle, W sx N s,

o TN, sk u FHPSHEATIIERA SR T SR SRR . WERTCRIR IR B — Mt
SRR RONIIRA, MIFHIE AN, JF B A R o

o A U T IIEEAT IR AR HARER Tx:
o WRuFHFABEAMESR T, W TN T,

o MmN, T u HHEISHEATH ARG EP USRI, WRITER TR - M E
FERE R K IRAY, M AN IR, JF B A g I AR
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AR AR O 5T

o WIR U HIEEEAT D sx FAR B T B E R HUETEAT, WX A i BAR RIS
o TN, MR uARIFEE D sx Be B T HIIRTHEHUZ SEAT, WX 2 i B AR RIS AT
o WM, FHIEAHWR, FEAA g IR

BrJe, N

o HWIR S A s, MIAT I s B sx HIbRHERS A FE 4 o

o MBI TLRF, DI sx B d] Ty
o HWIRTXAE T, MIAT I Tx 2 T HIARHERS AFL 4 o

24.2.8 APENXHERFE R
THPHNAESHE 6.4.4 75,

MR s BISERL T M ) A A B R 4 T

BEM s AN T BEREERE 7 BATT (WA PrGRIR2EAL So A To.

BRI D, BHEANZRREFEH P e LHEHIEHERF. WEAH so (WE s NRELE D |
So MIZEZE (IR so A« To (IR To AFEERGEM) A To FUEESR (WIER To NI Hik.

AR B TS v WG mH € O B e B U s AT RIS TH (36 24.2.6

1) BeE AR e FAT (R s M T #ONRA) Yk, IXEEFAFE N 0 FP SR E i 1

fr, AT ANEE s Bkl s WERRMEHONEE T Btk T ORI, R v oA, WK E

X FERA G R .

AR U T I AT I B B AR TSR R Sk

o MR U FIFTAIEEAFHM s Fedle, W sx N s,

o N, W v FRIAIEEAENEE s (SR, N sy R IXEIE HAT PR S it
BREERKIIRA . QR E] MR SRR SRR, WG AN, I H
REG I A IR o

o N, skt u FHNEHEATN G IR E P USROS R . WERTER R A — M s
REFEIRCRIRAY, NIRRT, IF ARG PRI EHR

AR U BT I B RAR I H AR SE R T

o MR v FFTAIEEAEESN T, W TN T

o WM, R v HI T EIBEATEREAROURE T BE IR, W) T AR LIS AT R A H AR SRR
R SRR R KSR MR TR IR IR MO E R RIS, I A DI R 11,
H B AE G PRI B R

o N, T u FHPS AT AR SR P SRR BRI . I RGIER IR B
WETERERORIIER, M AR, JF H A A g0 P A R o

BRI AT

o WIR U HIEEEA D Sx FAR B T B E R HUETEAT, WX A i BAR I AT
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o MmN, MR uARIFEE D sx BB T HIIRTHEHUZ ST, WX 2 i B AR RIS AT
o TN, RN, IR g IR
o HJm, NHF:
o IR S A s, MIAT I s B sx IIAxHE & I o
o MBI HETLRF, DI sx FHd] Tx.
o HWIER TXAE T, MTAT I Tx 2 T FIhb5E & A FL o

24.3 FRiE

24.31 BAEHF
FRIVBHEAT (Lifted operator) SOVFERAEAR AT B AE KRB (R TIE B B4 S FH P E SB SR 75 ) H) Trix se3
BT ER . SETHE AT RAARERT & HELE EOR K TUE SO P €SB BEATIIE AL, 40 F ik
o X TF—IrisHERT
+ ++ - - I =~
N RERAE BN G R AOYAE AT B AR, WIARAE i FAT IR THE . 3T el bk —4> 2
IEHRAT IR N2 RO 45 R R M & TR« R R EON S, WIS BT E— 2. &
W, SRIEEA LB FROEATR R, NMASERNIZ RS, AL R .
o XTFTIrisEAT
+ - * /% & | A << >>
N R ERAE BN S R AO AT B AR, WARAE B FAT IR THE . ST el bk —4> 2
AT IR MBS R BN S R RMIE R . R — MRV S ST R O, WERTHE
FURFPEHE— AN 2M (bool? ZSHUA & I | SESIRFRRSL, WIS 24.3.8 WHTR) o 7, $RFHEHFEw
XU RO AT AR, NTERNIZ AT, IR,
o X TAHSFIBHEAT

WIERRANEAERCR R AN AE T S E KRR, L RKRAN bool, NIFEEHEAFIFRIIEA. %It
AR IE I —A 2 BN B G MR EREE M MIE N . ZI—ABHEFIARANTEMESE, T
ANETAEMEHETE . RN ERERE AR, MRS A XN EROEAT R B, RN
iZH A LU= 4 bool 455,
o XNTRAREBHERT
< > <= >=

WA EAERCR A AE T S ERA, HHERBAN bool, WAFEEHAFMIRATE K. %1k
F RSB —A 72 BRI RGN ERCR R E R . R —MEEEC B MRS
#NT, WHRFAEHFF4E false Ho BN, RIS HEAFX LR EHOAT A, H 0 H A hE
AT LA A bool 455,
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24.3.2 SEVFROR PR SUE BT
ot S0 VPR TP 5 SUZ B 7 T UIN CL26 e, 0 e L 7 ) G055 8 T S S M B4
FHMBRFIBR T4 10.9.1 T0RIZE 10.9.2 1R FTAIRBRE], b T 40 A I8 S0 K H

FAY:

o UG+ - | B~ BEFLHMEE RN T T? RKAKSE, HH AT LLUR EAEA SR,

o UL ++ B -- BEMFULIEA RN T T? R WSHOF HLFUR EAH R,

e —JG true B{ false i@ HAFULAUEA A T 8L 77 KA SHIF H A0 [F2EH bool .

o ItdEBALEHEA LA NS, K RE - ANBAURM T E T, IF H AR B A

%ﬂo
o UL << H>> BEMFUIAGTAMWANZSE, HPH DU AEAR T 1?7, 5o ANUIIEA R
int 8 int?, I H A [ R e — 28,
BT BRI, REFZEFMETFZEF e R AMHAMNES . XMERT, KMEFHEESRIL, W
3 24.3.3 WA,

24.3.3 THEFEH M
— IO TGS B EEAENT (5 7.2.3 TR 7.2.4 %) MM CAEW R &R, LA EHR S B

o MERAFHCERIBERREHE 7 (215 (WRAD , DABE MR SR A R B 4 M 7 8 s A A . 4
s WREAEEONRA x2 Al v?, NS X My € (R A4k

o TEMAEMRIERI E BT (5 7.2.5 %%) &N, fERM T EHIRIZE AT 5T HE Ay th i i
R

o ZBFHRINEM THUE SUEHAT, e s AT ITHE A G PN TUE G 5H A .
o FEMEFRRARAEIZEAN, WRWNNSEAFNZELHFE, WRETH S FEA RIS HAT

24.3.4 HEFHRIEFAZ
== fil 1= BHEFF R — MEEECH T S RMEME, 55— null SO, BIEEEERALEE TS EH
FUE X HIEER (RIEFFBERTHIERD
X AN TR A4
X == null null == x X != null null !'= x

Hod x R REN, MRESEFERMENT (G5 7.2.4 1% §24.33 1) KEekIFEHEH
5, WECAM x 1 Hasvalue JBHETFRE R . BAAT S, ATWAIEFEHN x.Hasvalue, JEHFITE
AN x . Hasvalue.

24.35is TEF

isIBHA (57994 O RNLHTERM, e is THRMBMIE (b e AR, T HKE 1
KMG BT PRBBHL G, IR 5

o WK e WRAUR G FHRR B 2 RM, JFH e BE T, WEER false.
o N, MRAETHIFNLL D FR e BHARAL:
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o WK e KRANGIHEA, W DN e 5IHASEHIRE T R,
o WK e HIRADNF KA, W D % n] 2 KA R HAIR A
o WK e MRA VAR ZEHIRA, WD N e HIRA,

o IZBMEMEI R T o M T, BARUE:

o WIRTHNGIMEM, A, ELUNEI FEIR true: D M T OAMFSER, B3 0 N5 HSEADE
HAFEN D B T B GI e, 5% o NERTYIF HAFLEI D B T iRt fe 46

o WHRTARERM, WA, Mo AT HIEMIBRELE RN true.
o R T ONAERERA, A4, iR o T ONAHIEERY, RN true.
o M, Z55N false.

24.3.6 as TEHF

as IBHEFF (57.9.10 759 OV RN TRA, £ eas THAMEET, e WANERIAR, TUIN
lHZEAL CRUNEI FIERI R R S ek n] 5288 . eal, FAIEMh i e — 4 on, Sk
E G PR R
o TREMZEA e 3 T HIAMRER (55 6.1.1 ) | FRaNSIH#EH (5 6.1.4 7)) . HiEHH (5 6.1.5

. 24237 . BRAGI S (G5 623 ) sBUHEFEE (5562477, 524237 .
o e BT MRAUNIFHERA.
e e Nnull XA,
e as T #AE/2E 5 N H B EAE AR R A 25 5

eisT? (MC) : (Mnull

AFEEE e HitHE—R. wmiFaspMiZMm e as T M HAT RIS RTRG A, MAL LHY ERE
B IR BN AR A .
24.3.7 E4 A
SAWEERE (5571327 ZXHFRABHEA. HAEARE xop=y iTH N x=xopy 8 x = (T) (x
opy), FTCABUETHEINEE S TIRFHEHEAT, AR EH SUX LR .
24.3.8 bool? &

Al 2345 IR boo1? A KR =/MHA true. false Al null, & E2XLF SQL A R FA R =1H
FKM . R THRENRT bool? #RAEEM & A | BB ARG RS SQL M = HIBH—2, =24t 7 5
TE B A

boo1? operator &(bool? x, bool? y);

boo1? operator |(bool? x, bool? y);

FRHH T XEIEELTX true. false Fl null {ERIFTE A& 4558
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X Y x &y X |y
true true true true
true false false true
true null null true
false true false true
false false false false
false null false null
null true null true
null false false null
null null null null

2439 BAFEHNF

?? IBHEAMONE G IFEELT .

null-coalescing-expression:
conditional-or-expression
conditional-or-expression 77 null-coalescing-expression

CH# ANEIBIE G T 27 brid. i operator-or-punctuator WliEVEVR = A2 0ES ILEF 20.10 15,

a?? b AT G HRIENER a AR5 HEM, i a AAES, Wa??b MERNa; &

M, 558N b, INYa NZH, ZEEATHE b,

BEHNIBHNSNAEGBHER, R BENARE#ITHS. B, a??b?? c HAKEERZE a??

(b??c) 5. MEFEHLE, E1?? B2 77 ... 77 En RN RIAZUR P55 — AN RS HE R, W FTA BR1EHL

#BN null, TR [Fl null.

Fikz0 a 7?7 b FSEAER T P MRV RS RL 2 (a4 MR ee fa e 3 nT o $2 BRI, a 2?7 b 2R

Noao AEEB, HrPARZRE N a, BT N b, Ao NI A BEIRERE ? BIHFFITERIRA . B

5, a?? b FAFE AT

o NS ARRT RG] HARR, WS kAR R .

o WR ANATEEMIE HAFTEM b 2 Ao HIBREE e, MIZE RN Aoe TEIBAITHY, HILHE a. W
Ha RN, N a fBa KR Ao, IXBPRLER ., T, THE b I3 KR A, XEIZLEH,

o AN, WRIFTEM b B A IR ILH, MZEFRBAN A, EIB1TH, EHhITHE a. WH a A=,
M a B ggs 8. BN, F5H b FEHONER A, XEIRZLR,

o N, WRAFTEM Ao B B IR FEH, WLE KA B, fEIBITHE, HAIHH a. R a A=,
M a fRE T Ao (BRAE A A Ao ETUAHED FFEEHoNRA B, KB, BN, HH b Hb
YNGR
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Ltk T RE

25.

25.1 BHimEIsRR AT a1

B, AR EREA BT set Ui 23 A1 get Vi 1) 28 N B A ANFE AT U Ao el WA

&, BOHE A R RVHEFARTSA AT get Uiil4%, (EREIRH] set s lds A ge i 7082
(protected Vjin)) mi[E—FEFHNHIZRA Ginternal ViR WHH. EEATNHKIESY EINGE, &

TR LATE C# szl Kt

25.1.1 {7 iEl 88 = RA
Je PV 0] ER AR 51 2 U7 1) SR I TEE T T W R B 3 T —ANRTIE ) accessor-modifier:

get-accessor-declaration:
attributes.p;  accessor-modifiero, get accessor-body

set-accessor-declaration:
attributes.p  accessor-modifieroy set accessor-body

accessor-modifier:
protected
internal
private
protected internal
internal protected

accessor-modifier FHH EA T FIBR
e accessor-modifier NP I AERE I Hp i 20HE 1R R sl b

o XTI H override BRI EMEENR 71 2%, I IXEHEUR 7| & RN 7H get Ml set Uiy,
A RRVHEH accessor-modifier, It H R ae T H AP — N5 2%

o XTHE override BIiFTHIEIEBR T 4%, VIR &% ATVLAC A B 5 115 [H 25K accessor-modifier
CURAFAED &

e accessor-modifier 75 W I AT Uy o] P4 (1) BR A1) 12 00 2007 6 v T JB MR ECR 51 38 A8 B B A BRI AT U [tk . VR
Hin 5
o WIREMEELRGIZAM T public AV RME, WIAAEHAEST accessor-modifier-
o WREMEZESIZEFH T protected internal RJVilAI1ME, N accessor-modifier 7] N

internal. protected B¢ private Z—.

o MWMHEEMEINLFT internal 5 protected FI Vi, N accessor-modifier 7N

private,

o WMFRBMHEEREIIEAEW T private nlUilE, WHET accessor-modifier # AT 5 FH o
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WHR =N 287 H  accessor-modifier, W% V5 i) 2% B 0] U5 4 (25 3.5.2 ) @ # ] accessor-
modifier FIT 75 B I AT U W] P KB € o UNER VT M 28 3% accessor-modifier, WZ V5 W] 4% IR U in] 8RR 45 8 14
BWER T A8 BT S B AT 0] PSR A E .

25.1.2 {50188 R fE

accessor-modifier fEE 5N T A B (55 7.3 99 BREZMNT (GF 7.4.2 1) 2. JBHESRY
ax B RG24 BLRR € Tl e B R PR 51 4%, HFANFE & VT IR - F 3

— ELEFE T IRANRE R MBS A%, T A KR 5 D 19 45 ) AT 7 19 38R P SR R 12 Uy 17 95 £ A5 P A
B

o WERAENE (BB 71174 MM, W get Uil &6 24748 I HAT 5[] o

o WIRAEAMIABRER HAMEA G 7.13.1 70 , W set Vi) &5 A AUFLE I H AT i) .

o WMRENEESMEMH (5571327 BEN ++ 8L -- BRI HAS (357597, 2 7.6.571)
T, T get ViRl 24 A1 set i o] 23 &R AAFAE 3T H o U7 i) .

FENERIREIF, JETE AL Text BURVE B. Text B, HAERA R set Ui der L TF3CH. Mz
. JEtE B.count X TR M AT YT, PIUESH ATV F A EE A count.

%1ass A
public string Text {
get { return "hello"; }
) set { }

public int Count {
get { return 5; }
set { }
3
ks

class B: A

private string text = "goodbye";
private int count = 0;

new public string Text {
get { return text; }
protected set { text = value; }

new protected int Count {
get { return count; }
set { count = value; }

ks
3
class M
{
static void Main() {
B b =newBQ;
b.Count = 12; // calls A.Count set accessor
int i = b.Count; // calls A.Count get accessor )
b.Text = "howdy"; // Error, B.Text set accessor not accessible
string s = b.Text; // Calls B.Text get accessor
3
3
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25.1.3 EEMFEOSI

WRJEMHEER G2 F A override, T HE SIS A ZTREWS Ui M4 S V5 45 . sbah, JEiEek
RGN RRA By DK 0] 4 BT 7 B P T Ui [ e 0 06 2005 0k B 55 P RS R R T 2 T 7 A T Tl e AR D
il :

public class B

public virtual int P {
protected set {...}

get {...}
ks
public class D: B
public override int P {
protected set {...} // Must specify protected here
get {...} // Must not have a modifier here

}

FHRSEELEE T U M 28 ANBE S A accessor-modifiers UWISAAT F— AU [l 28 2B 1, WU 55— AU 1) 2%
A PAH accessor-modifier 75
public interface I

string Prop { get; }

public class C: I

pubTlic Prop { ) .
get { return "April"; } // Must not have a modifier here
internal set {...} // 0Ok, because I.Prop has no set accessor

}

25.2 B

HH, AT S A S A R SR BN B ARG s ) E s K. 53, NET Framework
JEEHf] system.Console fll System.Environment )& TIXFi2. AR “HAT R HIIE R 500 % 3t
K7 B AT X XA R AT SR B BB 12K, ERAATRAZ R IR B S R Y, Jf
H AT DM ISR A S Bl b o A1, R e AL, PONIZRRA R RSB LTFREE X (B
MIRBERNZD |, FHHIEH RSB B ATV 0] CAFLEFH F05 1) 1K e L i s

ARSI T “BAMAMIERBIER L it ta, HFH 522 B BRI S it 1 55 1
R AL -

25.2.1 S ¥KER
MRS static BURTTIG, BT S BARSREINERAS R (static class) -

class-declaration:
attributesop:  class-modifiersqoy partialey class identifier type-parameter-list,p
class-baseop type-parameter-constraints-clausesqpy class-body ;op

class-modifiers:
class-modifier
class-modifiers class-modifier
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class-modifier:
new
public
protected
internal
private
abstract
sealed
static

A SR W] 52 21 LA BR 1)

o FEASEAT WA sealed 5L abstract BT 1Hi2E, HE, BNTCIEEHILE SN E SRR
A, BT UL SR IAT N IR B 2 2 I R A

o  FAEATFE class-base BTG (55 10.1.2 %) , I HARE S 38 H B el ool Oy R . &
AU object KK .

AR RO AR (BF 1025 %) o FE, WHHABRERA A NESRA .
F AR BE S A A AT 5 8] N protected BY protected internal M .
i Sz b IR AT AT R 1 K 5 B VPRI R

H

B ARV LR R B BRSSP ANEE S ISR R A, IF HO T B S AR AT A BRI S2 1 4
RS (5510104 75)

BN R A HEBCNERST, RAFEPLIEREE 4 static BT CEEAHRESRR
FRAN) o B—ANRBRELE - NBHSHINESRFE, BRIFZZREREE static B, HWHZREREAS

25.2.2 5| AERSEE

WR T HNEM AL, W SR namespace-or-type-name (55 20.9.1 75) 5| FHE&ZL:

e namespace-or-type-name & T.I TP namespace-or-type-name F11) T, B

* namespace-or-type-name 7= typeof (T) JEUH] nypeof-expression (55 7.5.11 15) H# T,
W T HNEM AL, W SR primary-expression (55 7.5 1) 5| Ak

e primary-expression A E.I JEINH] member-access (55 7.5.475) H) E.

FEAR Hoth B R serp, 5l HERSZOE S8R IFRAE R B, BESISAERZE. RABmSER F
10.2.4 75 PR EIRMUSHLA N, XA R R, SSRATTHTRARA., fBEkL
B new KiAR., mmflEHEKAR. is #IAHX. as FERK. sizeof FIAXTEINE LA

25.3 fp B AR PREFT
IR el i 44 2 (PN IN B RE PP 2RI, IXSESRT sl 44 4 8] (1 44 FRR] e S5 M SRRE PP AR Dl Y I A PR Ok 2E
. B, WA N KRR

R4 al.d11:
namespace System.IO

public class Stream {...}
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public class FileStream: Stream {...}

}

FEF4E a2.d11:
namespace MyLibrary.IO

public class EmptyStream: Stream {...}

IR T T 51 X AR P SR AR Y -

using System.IO;
using MyLibrary.IO;

class Program

static void Main() {
Stream s = new EmptyStream();

}
}

WRAER R A E, 44 System.I0.EmptyStream FZEMARIME] T al.d11 &, W iR 7Ptk
EmptyStream [ 5| A ARG ARG, AT A AR G PRI B 1%

SEFPFERE b, B X using AR AR RG] H, v CABE 1L SRR RSN . filtn, sk
b T R 2

using SIO
using MIO

System.IO;
MyLibrary.IO;

class Program

static void Main() {
SIO.Stream s = new MIO.EmptyStream();

}
}

W2, GIN—A%N system.10. EmptyStream FISSAL AL TR, HE, RIMERAIX AR AR E
Jiik, IERARAE T 5 NHER A BOR B T R SRR DL, BN, FE BT RIRE R, RS R
FPEEGIN T — Ao Mo (TR 2 a3 18], WA REA A 2 SRR IR -

i % 72 (W5 44 BRERT (namespace alias qualifier) : : 1ERT A FREEIRAZ 51N BUFH R 5200
FRONTIRE . i 44 25 18] 50l 44 BRE £F 52 I IAE PR RST8], 3K MR IRAF 20 R O ZE b IR A ATAT AR iR
o HEER) . AIRFEAEL o REFFRZARSIRFFIUEN extern 8L using #4347 3K

NGNS
using SIO = System.IO;
using MIO = MyLibrary.IO;

class Program

static void Main() {
SIO::Stream s = new MIO::EmptyStream();

}
}
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TERRMTRAIAFR ST0: : Stream Ml MIO: :EmptyStream i, UK s1o FlMIO /EA extern EY using %44
HATER (BB 254 F5F158 93.1 75) o BT extern B using 7 % FIVEFEIA 23 & 2 5 S 44 BRSO 2

Ab, BT DR 5| ROAR P AR AN AT R 5] AMTAT > s2ma i (1) Stk . axXpe, @t @ BRERF R BT B 51 i ay
2473 A 8 S using 7144 FF 51 IR LE A3 (A B R 1, 5 AT LARTT 10K >R b 3 Wi s il i & AR Bl i 2R

s PREFFESR AR PR IRSE global (Wi S SCRTiR) 85| F i 44 23 (A1 1) extern BY using 7 % . W%
MG H T AR, N2 R AR R R

B RERT AR IRFTRRRAT global i, NI 4 FMar 46 (BREME e Radsm) UA
AR IRAF. Bl

class Program

static void Main() {
global::System.I0.Stream s = new global::MyLibrary.I0.EmptyStream();

}
}

FALTHF 55 extern il using & —i&HEH, ¥ :: 5 global FpRRF— A HRIE T ZHRERALSZ
FFINHTHIRBFR TN . R, PRI global (XFEFIE @+ BRERF I A AR IR A4 B Rk =
o EARKET, HFHERFAZRMNA.

25.3.1 [RERHBZRA

qualified-alias-member & X UWIT :

qualified-alias-member:
identifier :: identifier type-argument-listo

CH AEBIER Y T brid. LT operator-or-punctuator 3EEE = £ 20E S ILEE 20.10 5.

qualified-alias-member V] FIE namespace-or-type-name (5 20.9.1 71) B HAE member-access (& 20.9.6
W) AR

qualified-alias-member LA N HIWMIE 2 —:
o N::I<A1, .., A, HH NFII RRFIRFF, <A1, ..., Ac BRUSHIIER., (KEEZEDNRN 1. )
o N::I, HP NIRRT (FEIHT, K HLAF 0. O
R AE H R IRTE, qualified-alias-member W& A% TH )L FE A 7€ «
o NH N AFRRFRF global, WHEER A Fdr 4 A LLA K 1:
o WRERMATAES NN K, I H kN0, W qualified-alias-member W) IR 1% 44

?I‘Ejo
o Hl, wmEEAeRGATRAE AN 1T MWARZEEER, HH kN0, W qualified-alias-member K]
ToRZRAL,

o H, mEZERr A TR E AR T WA K DNRBESHEKE, W qualified-alias-member
BV FH 45 () R AR B )3 ()i R A

o MW, qualified-alias-member RUARTE S, FH RGN £ R -
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o N, MHEIZEE qualified-alias-member Wit 25 A (25 9.2 15) JFuR CWIRAFAE) , Fegisb
HE— M EERm& AR (REE) , ®IG1ESH qualified-alias-member [P 2 1PE 5L 045
W, X IR RSP IR E R B A Ak
o L IRd 44 Al BB B O AL B N S RN SRR OCER ) using-alias-directive, W qualified-

alias-member NAGE S, I KA PRI HE % o

o NI, dn Sy 44 73 A R B B PR R T EL S N S5 AN i 4 S (B A OCBX Y extern-alias-directive 5%

using-alias-directive, W:

o W5 N KB AT E LN 1 W& am, FH K N0, W qualified-alias-member K
SN AR E]

o AN, WRENXBFmATHEE AN I NIEZREA, HH kN0, W qualified-alias-
member BIFRR1ZEAL,

o BN, WS NKBMmAZTHES LN T HWE K ANRUSEIRE, W qualified-alias-
member B3R/~ A8 FH 25 € IR AR S M) %2R T .

o HN, qualified-alias-member RIRAARE S, FH R £

o NI, qualified-alias-member B NARE X, FFRAEG R ER

TR, B 44 23 A0 46 B 755 51 - RN SRR 0 4 — 1 DR S 8 1R R . S0IEE R, R AR

¥ N A global, WIFE4Fifr 42 AR HAT AR, BIEEIER global 544N A 5l ay 44 2% (A R B

using A %

25.3.2 B B ROME—14

TE C#2.0 /1, BmIFFR T 2R T extern 74 A1 using Bl 446 & MK =20 Rk, B
S8 extern 5| 448X using il 4 B4 FRAE BLEAL & EATT B 9w 128 . T BX Ay 44 25 (AR A 75 BH ) extern J1 44 A using
ARV —, HEAVNL SRS TEFAS, RETNS  [REfFIEH.

7E T T B 7~ 451
namespace N
pubTlic class A {}
public class B {}
namespace N

using A = System.IO;

class X
A.Stream sl; // Error, A is ambiguous
A::Stream s2; // 0ok

3

}

PR A LRSS A A 2 AR R A R AT RE 5 L, RN A R using 3044 A HRETERE . DI, FEFRGE
Y A.stream HEMIH) ARAER, HSREOREHFEMNEIR. HE, KA o REMERNAR
R, BUOWR A RAE yar 4 ) 5] 4 BT &4k
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25.4 Extern 3

HEPPUE, C# AR MMar A2 MR RE T, REE R EGSER R A e 2.
IR BETE, ASRTRERE IR B AR PSR A R e 2 BR € 44 ok 51 ISR, N2 A RA [T 1 A1 H]
R4, B SRR 7 25 A MR R IS NIRRT, SR AIXME DL, extern Bl 44 fEASAEIXAE 1)
TR0 T BN 51 AN [ ) i 44 23 18] JR RS54 BN AT RE

WA NP4
FEF4E al.d11:

namespace N

public class A {}
public class B {}

R4 a2.d11:
namespace N

public class B {}
public class C {}

DL T T IART -
class Test
N.A a; // Ok
N.B b; // Error
N.C c; // Ok

}
G FRASE R THI PR i AT S A T

csc /r:al.d11 /r:a2.d11 test.cs
BE1E al.d11 Ml a2.d17 HR R A48 B T4 R w44 25 8] )= R S5 (global namespace hierarchy) ',
B AR AR P AR R N B TR AER R . f8TH extern il 4 W] LK L5 7E al.d11 Al
a2.d171 HRRALE T AN E ) 44 2 A IR Es f
N TH PR RS B I IS extern Bl 44 X AT Y, B A ARERAE QS E AP E T SRR
SR AN R i 44 23 [A) J 2 IR ARG PRI

extern alias X;
extern alias Y;

class Test

< <X X
NAWw>

NT T
“-r N Res

}

AR 75 BAEAE extern 44 X R Y, AHIX S5 44 1K SEBR € AEZAE T DA . WIERAE H a2 AT R4
MIZEAE T /r 33005 R P SE I 04T 52 X o 7F Visual Studio 7, M@ 7EIR H 5 I — AN AR5
(1) Aliases J&PEH A5 A 44 RIEAT E Lo AT

csc /r:x=al.d11 /r:vy=a2.d11 test.cs
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R extern 44 X € XONHT al.d11 AR RSB R fi 44 22 18] )2 RS R OAR, TF v %€ SOMH a2.d11
FRI I TR HL) s ) i 44 2 A R R S A AR o [R1 42 ) N B ZRBIAE AT 70 nllilad X N.B AT Y.N.B 5l B (G
i ) A PR EAFEL X iN.B A Y:iN.B GIH . GEREAH LR W extern i 44 3R HEAMES E X,
W 25 A A iR

— extern HIAFUEZMEFE, HFHMEERFEATEEHEZA extern HIA T B0, FHEA L
TR

R4 a3.d11:
namespace N

public class D {}
public class E {}

Esh
csc /r:x=al.d11 /r:xX=a3.d11 /r:vy=a2.d11 /r:vy=a3.d11 test.cs

4 extern 5144 X € XN al.d11 #la3.d11 H B BIM R iy 44 25 18] Z IR R IAR . T Y 2 SON

a2.d11 # a3.d11 PSRBT 4 7S (B E IR G AR o« RURAFAE L S, FrBAEE x: :N.D Al

Y::N.D#SRTBASI H a3.d11 2N, D,

T ENEA SRS W ERgG Y, REERESE—NEEZA extern BB H . Hlan, 1T
csc /r:al.d11 /r:xX=al.d11 /r:vy=a2.d11 test.cs

TR al. d11 [FIRRCE AR 4 R a4 25 (8] Z IR LA I LA extern 51 44 x AEAAR [ 4 23 6] J2 IR S5 44

. ARIE, FEN.AAEE NLA B X iNLA 5.

HIPEFRIRTE global S 2 A4 RERFEH (W global::System.10.Stream) , AJ LAfifR A2

A JR iy 44 75 (8] E IR G R AR T AR 25 4K

using 541 5| F LA 2% T8 2 1 7] — iy 4 25 (8] 75 B B 1R 5 G H 8 P extern Jill % o 451 1

extern alias X;

using X::N;
class Test
{
A a; // X::iN.A
B b; // X::N.B
ks

25.4.1 Extern %154
extern-alias-directive 31 N\ T — M Ayt 44 25 18] |2 IR 2546 1) 2 O BRR AT

compilation-unit:
extern-alias-directivesopy using-directivesop: global-attributesop
namespace-member-declarationsp:

namespace-body:
{ extern-alias-directivesop: using-directivesq,y: namespace-member-declarationSopy: }

extern-alias-directives:
extern-alias-directive
extern-alias-directives extern-alias-directive
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extern-alias-directive:
extern alias identifier ;

extern-alias-directive W) identifier 16 EL 5 1 9135 LG El my 44 25 [A) 4R H A5 BH ) extern 1) 44 A1 using 71l
AL AUEME—) . 5 2532 WXL A P HR . WHIZ% identifier 95437 global W43k A g PRI
iati% o

extern-alias-directive 130 3 i B B A58 M9 PR T B Ay 2 S [HAR W BT using-directives-
global-attributes 1 namespace-member-declarations. TEE7 extern-alias-directive 1) %1% 5. 70 B iy 44 25 7]
s, W extern-alias-directive 51 NWIFRASRT AT FH 51 FH B A 01 44 (1) fin 44 725 (8] )2 R G54
5 using-alias-directive (55 9.3.1 77 AL, extern-alias-directive 1§51 % ] {E4F € 114 B H o 8L iy 4 25 (0]
AR, (R E A NEASE R MR R . T L, extern-alias-directive & AP LIEH],
B B AE H I G 15 B T Bl 44 A8 TR
FENT using-alias-directive FT 5| FI¥) namespace-or-type-name A~z using-alias-directive A5 UL}t B 7
B 14 1R B A 44 25 (AR P I HA using-directive 52T, {2 AT RESZ 3 HEE & B M4 1F o8l Ay
22 [AR N ) extern-alias-directives WG . 5 2, X using-alias-directive [f] namespace-or-type-
name FRIEATUAFAGAE EHEAL 1% 48 2 W 9 P B o Bl dn 44 S A TH IR using-directive, {B2H IEW
extern-alias-directive 85 . £ N H 7~ 1

namespace N1.N2 {}

namespace N3

extern alias E;

using R1 = E.N; // OK
using R2 = N1; // OK
using R3 = N1.N2; // OK
using R4 = R2.N2; // Error, R2 unknown

}

5 i —A> using-alias-directive FE IR R, JEF R EAZE —A using-alias-directive P15, HH—
A using-alias-directive NP2 451%, KN extern 3% E HIVE B HE using-alias-directive .

25.5 Pragma §%
#pragma TALFEFE A F R M R4 15 € PTER B R UE R . #pragma 52 RS Bk A 2 5 04
FEFE .

pp-directive:

pp-pragma
pp-pragma:
whitespaceoy: # Wwhitespaceq,: pragma whitespace pragma-body pp-new-line
pragma-body:
pragma-warning-body
C# 2.0 §15% #pragma 154 LUEHIGI A S 1 . MO 2 HORIOBUA TR B 5 L 1) #pragna 4. KT
R S5 HoAth C# G a8 0 LR AT, Microsoft C# 2 a8 X T AR A #pragma 45 % A2k 9 PR IR
EREIXRAG W L B
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25.5.1 Pragma warning
#pragma warning 454 FH T 7E 1 5 S A8 7 SCA I AR Hh A% F sl 52 i A7 sl e 1 — 0 B 5 T
pragma-warning-body:

warning whitespace warning-action
warning whitespace warning-action whitespace warning-list

warning-action:
disable
restore

warning-list:
decimal-digits
warning-list whitespaceoy , Whitespaceoy: decimal-digits
HEE T EL SR #pragma warning f8 KT B . B E S YIRN #pragmawarning 54 H
SMIZ AR H B
#pragma warning disable 5425 F AT &5 Bl w255 .
#pragma warning restore 15414 25 BiE & & KR OATE YR B BT GBI E RPIRZS . 7
B, IMRAESMTEEH TR AR E B S (Bl H ar AT 9B /nowarn 1ETD , ] #pragma
warning restore CLRZE M TAEHIERFCEY) AoEREHZES.
N 7R B R RT3 ] #pragma warning I 25 FAE 51 CUi I (0 B 53 IS HR I A 4
using System;
class Program

[Obsolete]
static void Foo() {}

static void Main() {
#pragma warning disable 612
FooQ;
#pragma warning restore 612

}

25.6 BMINMEFRIER

BRI A R TIRB AN R BAME (55 5.2 1) . @, BRMEFARA RS, H ke
HAHE R SHORERAGE R T B, (ONMEEM null SCABIRMSH -, RIERHSHT
SIAFI I, D

primary-no-array-creation-expression:

default-value-expression

default-value-expression:
default ( Hpe )

WR default-value-expression F 1] type TEIATI Jy 5| IR, NS5 R BHZ M nul 1. W
default-value-expression 1 I] type FEISATI NEZEA, WL FW A Z value-type INERIME (35 41271 .
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WA 5 SRR B3 & C Ry 7l SRR R 24 (568 20.7 15) , W default-value-expression i
HEREA CGE 71570 o WAk, WERERCHLLUTE—EEE, W default-value-expression KL
#.: sbyte. byte. short. ushort. int. uint. Tong. ulong. char. float. double.
decimal. bool BATLAM A2,

25.7 &R MES
PL conditional JBYEBAIGHEMESS (5 17.1 45) FRONELEIEYES (conditional attribute class) .
conditional J@VEE MK M BERF 5 oRIER KA. SRATFBIERM B IERTE (58 172715 BETLLE
FEEEN, HATEE, BRI TR S S 2wV A B8 K. WHE LTy, g
BLFELEN s 75 2 08 J 1 ALY
NN

#define DEBUG

using System;
using System.Diagnostics;

[Conditional("DEBUG")]
public class TestAttribute : Attribute {}

[Test]
class C {}

¥ B Testattribute & N EME, FHBEEH Test JEMENH T Classl. BT & X T %M
PEFF'5 DEBUG, WIRIEIZATH RN T classl HJEME, #58 TestAttribute S SEffh. i
K5 LS DEBUG, WIZEIZATHHGE RN T classl HIEHEA SR TestAttribute KT SZFI4L
R A R AR R B T A Bz T R T AL B 2 i R 5 1M, X — SR E
B, 1E NP

A% test.cs:

using System; )
using System.Diagnostics;

[Conditional (“DEBUG”)] )
public class TestAttribute : Attribute {}

A% classl.cs:
#define DEBUG

[Test] // TestAttribute is included
class Classl {}

VA class2.cs:
#undef DEBUG

[Test] // TestAttribute 1is excluded
class Class2 {}

2K Classl f1 class2 #HJEM Test AT /&M, MizEMERAIETEE € X T DEBUG MR
o BUNMERF 527 Classl MARIE Cclass2 WL TFCHE X, FrbAE classl AbsE X Test
JEPER T AFELE N, TAE Class2 AbsE X Test J@TEHITE N4 HE .
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25.8 ElEKR/MEAX
i 2 KNG X T8 “C FE” IR A BN S M Rl D o T e K/ NGz b IX B SR SRR
API A2 H., [f5E KM X AR ThEe, HHRBEEAZ S BT (G5 18.1 1) FHFEH,

25.8.1 Bl A/NMNEMXAYFEEA

[l 52 KNG X (fixed size buffer) /&— G, sy E RRAR & I [E 2 K X A X . e
KNG X 5 B 51N T 45 58 TC R A — N B2 AN ] 5 R/ANGER X o AN Fe 147 25 44 75 B wp e P ] s R/
gerbxX, HREEHIAEAZS LR (56181 %) .

struct-member-declaration:

fz:)'ced-size-buﬂer—declamtion

fixed-size-buffer-declaration:

attributesop:  fixed-size-buffer-modifiersop: Tixed buffer-element-type

fixed-sized-buffer-declarators

fixed-size-buffer-modifiers:

fixed-size-buffer-modifier

fixed-sized-buffer-modifier fixed-size-buffer-modifiers
fixed-size-buffer-modifiers:

new

public

protected

internal

private

unsafe

buffer-element-type:
type
fixed-sized-buffer-declarators:

fixed-sized-buffer-declarator
fixed-sized-buffer-declarator fixed-sized-buffer-declarators

fixed-sized-buffer-declarator:
identifier [ const-expression ]
e RANEMX BT aE—EEE CGE 179 « — new BIHFF (55 10.2.2 75 « VUG MBI AT
(351023 79 PI—MAMAEM— unsafe B1HFF (35 18.1 19) o XU JEMEAVEIHFFIE A T h i e
K/NGEp X 75 B Bl 75 B T A R B o [R]— AMBARAF A — N ] R /NG i XS B A B 22 0O — MR

[ 5 KNG X 7 A Fe R 5 stati ¢ BAAT

[l 52 /NG X S B e X T R R AR T HZ A I AP X I n R R . Zih X Ju s R AL
HNRFITE X 2KALZ —: sbyte. byte. short. ushort. int. uint. Tong. ulong. char.
float. double B¢ bool.

e X U R A IR — N E KNG X MIRF PR, BB PRSI DR R . [ E
KNG X A AT o — S T i 44 5% FORR IRRT AR IRFT R T e [ A ] A ic e ok (% ok is s 4
Jlo 1% H BRIE AR RAE R R KNG DR WIAF SN PR e s e . s HeRik U S A s
AT FE AN int, JF HiZ{EL AR IR F R IR

[ % KNG X 70 3R ORAUEAE PN A7 P 20U T
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B 2 A [E] 5E R /NG e XD 3] 7 K/ G DX B AR 24 T A 4 ) M R e 3R SR R 2 A [ 5 K/ X
HIAE . 40

unsafe struct A

public fixed int x[5], y[10], z[100];

i

unsafe struct A
public fixed int x[5];
public fixed int y[10];

) public fixed int z[100];
25.8.2 RIEXNFPHIBEEKR/NEAX
[ 52 R/ X R R R B4R (5 7.3 75) RS 7B R R A 3R e A T
Al fd ] simple-name (5 7.5.2 1) B member-access (5 7.5.4 1) {ERE A 5] A & KNG MHIX
[ 8 RN X AR TR B A R I IR, AR S this. 1 BRI A Ui RAEE, Horb 1 e
KNG XK1
72 E.T R BR VTR, G iR e NEEHSRAL, JF HAEZA M2 bodad 1T B9 R B HRARIR 1 — ]
SE R/, W MR IR IRK EL T
o WRFENXE. I ABTAZE LTI, WKL FER IR,
o WUR EHEIVEZ, WA AR AR
o TN, W e NI E (5 183 11) HHERERK E.1 AR fixed-pointer-initializer (5 18.6

) MR A G PRI R
o HN, eSlHEERR, JHZREXWERNIER e PREERNEMX SR T RE—ANITTERK
fettr. SR NEM s, Hrh s 1 HmmEA, FHHIFENHE.

AAE TR EHRAE S — D ou s ITI6 U7 M e KA X e 20k . SU5REdHAE, V5 in) [E e KNz
MIXH TR AL, T AAHTIERE
N TH R SR B A T A T e RN X R ) S A

unsafe struct Font

public int size;
public fixed char name[32];

class Test

unsafe static void PutString(string s, char* buffer, int bufsize) {
int len = s.Length;
if (Ten > bufsize) Tlen = bufSize;
for (int i = 0; i < len; i++) buffer[i] = s[i];

) for (int i len; i < bufsize; i++) buffer[i] = (char)0;
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unsafe static void Main()

Font f;
f.size = 10;
PutString("Times New Roman", f.name, 32);
ks
25.8.3 Fixed i&f]

fixed iBH) (55 18.6 11) ¥ RNV fixed-pointer-initializer N5 FH AT #2275 & 1) [ 2 KNG X Al
(1) simple-name B, member-access. I[P ] % F8 T AAE ¥ e U= A — A48 ) [ e K/ X (38
25.82°1) HE—AIJuERHIRE, I HAZRE KNG IXRIIETE fixed 15 ARSI ] A {R B 7E L [ 2
itk o

Bl .

unsafe struct Font

public int size;
public fixed char name[32];

class Test

unsafe static void PutString(string s, char* buffer, int bufsize) {
int len = s.Length;

if (len > bufsize) len = bufsize;
for (int i = 0; i < len; 1i++) buffer[i] = s[i];
for (int i = len; i < bufSize; i++) buffer[i] = (char)O0;

Font f;

unsafe static void Main()
Test test = new Test();
test.f.size = 10;

fixed (char* p = test.f.name) {
PutString("Times New Roman", p, 32);

}
}

25.8.4 FAfAR{EKRE
[E 8 KNGt XA Z IR E RS & (3 5.3 799) , JF HON 7R 8k A B kAT WA I (EAR 2, 220
18 5 KNG XA
20 [ 5 KNG X B (Y B A R SR A BN S AR L SRS Se ) A B A A e s I, i [ E K
NG IX TG R B ERIE R HBRE (B8 5.2 715 o MfERTA HARE LT, [ KNG X (I 46 P
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