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using System;
public struct Name

{
private string fname, mname, Iname;
public Name(string first, string middle, string last)
{
fname = first;
mname = middle;
Iname = last;
1
public string firstName
{
get  {returnfname;}
set {fname =firstName; }
1
public string middleName
{
get {return mname; }
set {mname = middleName; }
1
public string lastName
{
get {returnlIname;}
set {Iname =lastName; }
1
public override string ToString()
{
return (String.Format("{0} {1} {2}", fnrame, mname,Iname));
}
public string Initials()
{
return (String.Format("{0}{1}{2}", fname.Substring(0, 1),mname.Substring(0, 1), Iname.Substring(0, 1)));
}
}
public class NameTest
{

static void Main()



Name myName = new Name("Michael", "Mason", "McMillan");
string fullName, inits;

fullName = myName.ToString();

inits = myName.Initials();

Console.WriteLine("My name is {0}.", fullName);
Console.WriteLine("My initials are {0}.", inits);
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R (B 45 N B 50D Parse J71 . SEABIANR Fls «
using System;
public class IntStruct

{

static void Main()

{
int num;
string snum;
Console.Write("Enter a number: ");
snum = Console.ReadLine();
num = Int32.Parse(snum);
Console.WriteLine(num);

}
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1 it o8 7 HEBIE 1-8 Fron i@ RIr %, & EAE 10 MFfiXa 2 ks, X% T2 3628800 A LkHs .
QR SRAT R Y fE D 100 PRI, AR EAR A 100 MR FRAR LS. B H TN S R VAR BIE TESSELN . I
L% 2 Ryt DU VNI 727 9

X 268 2 PRI — TR IR R . 288 O — 2RI AR T 1R BRI A R I — AT i B 21 55— AT s e 2
RARHT AR . P 1-0 Fd T A BT 4, LA i B ROBUR P BRI TS (T ) T (5 LA

K 1-9 L% FE4E
B COENEEEAR BTSRRI T SRR . NS SERE — B X HE R W A cH
EESEUMT . BB B AR B NET HEZERH 5235 CollectionBase ZE k4% —™ Collection 5.

1.3 CollectionBase 2K

NET HEZE PEANLHE F TG EARE P38 A Collection 28, {H2 KK AT DUEH — Ml R 192K CollectionBase KAtk
J& T H T Collection 2. CollectionBase K AFEFF 2 it 1 SLHLE H Collection ZEHfE /1. CollectionBase Zfe 755k
BT A AR)IE Collection ZRFT A FERI4Z 1, B ICollection A1 IEnumerable, 1 B4 45 27 02 A5 ) AR B N /2 X ix g
1EN Collection ZERFIR N 25 B 7712 B SEH .

1.3.1 F ArraylLists 231 Collection 2§

ATV AT CiE S R SEELE &1 Collection 28, X2 T JIMERERE. HL, WRAKEAZBAZT
A R gfE (00P), HRAXASSEHLR 2 n—Lefai LA CHE & EAT I IR R AR EE TS . HIk, shan (@l ie
B RS — A, AR T TR — S E IR A . e, MR B R HARSEI R — 4, A
TARMSEARG R 2, B HE S B 5 170 358 35T SC I CAF 7R ) B0 45 1SS e /2 7 i AR i =5 . IR
Don Kunth CTHHENLEHZRIZEIRZ —) Frist FIREE, WV A S it BN A 2 R3] — 25l Frbh, 5MH
W AR R TP R AR LG, S R OB S AT SEIAS R 45 I 7V R K 2 B 2 00 T IR e 5 i 1)



FH

1.3.2 5 X Collection 2§

TE CHIE 5 H 38 X —) Collection S & fi] 8. 1 /7 ¥E 5 /& 2 7E System.Collections JE H 2248 2 i 5 2% CollectionBase
KA AR . It T — B ny DLSEIIE B SRR R 755G - CollectionBase FEibH At 17— Fh kil (1) 24
ghitl)——InnerList (—A™ ArrayList). g5ty n] DLAE A S8 30t . A FEATSH 2 CollectionBase >Ki4i&

Collection 2%,

1.3.3 323K Collection 28

R %h Collection ZE 14 7 VA 4E — 26 5 R LA BR 454 InnerList FHAZ ELAUZRAL . ARHTES — &0 B  J7
%78 Add J77%. Remove J5i%. Count J7i2:A Clear 777k, R & U HAN AT AR A, (H2 LIRIX )77k
FERM LN FEARELZ

BE/e M Add JTiEH GG . X IEA — N2, H Object A8 &, AR & FRORAFRFER L N £ . ARG~
Fﬁﬂ——\‘
public void Add(Object item)

{
InnerList.Add(item);
1
ArrayList JEHARE/E AN G (H) Object 0#i2R AL SKA7 M . X2 B EHE 1A B4 Object IR . 5 2 Tl o223
%A K Arraylists N % o

Remove J7¥EHIHAT 5 FIR KA
public void Remove(Object item)
{
InnerList.Remove(item);
}

LR KRZ Count J5ik. Count sHAEJNEMRILI, (HR2XEFE WAL EHIET . mH, W1 a3
CollectionBase HSZHL Count, Fit DL Z00 FH I [ 8 1] KBS JEE. CollectionBase H1#K 2] Count [ 5E X :
public new int Count()

{
return InnerlList.Count;
}
Clear J7 4P 4 MHCHR UM Innertist P BB R 150 Lt A S 5 S LT i
public new void Clear()

{

InnerList.Clear();

}

TARIXEE N IR T . FIHSKRE —MH Collection 28 HAlr A 58 B UMFET -
using System;
using System.Collections;
public class Collection : CollectionBase
{

public void Add(Object item)

{

InnerList.Add(item);
}

public void Remove(Object item)

{

InnerList.Remove(item);



}

public new void Clear()

{
InnerlList.Clear();
}
public new int Count()
{
return InnerList.Count;
}

class chapterl
{
static void Main()
{
Collection names = new Collection();
names.Add("David");
names.Add("Bernica");
names.Add("Raymond");
names.Add("Clayton");
foreach (Object name in names)
{
Console WriteLine(name);
}
Console WriteLine("Number of names: " + names.Count());
names.Remove("Raymond");
Console WriteLine("Number of names: " + names.Count());
names.Clear();

Console.WriteLine("Number of names: " + names.Count());

N T AN HIE Collection 28, &R LASEHL LA A AT 7k . RSHT LATESR 2] rh S — BRI 7 i

1.4 ZRRE

TH] )0 R AR ) 1) R 2 — 2 s “ARBEIEZIK " BOAFE. v 1 BB T VES 00T Al e B S AL 75 2L 2
BRI A IR, B R AE RIS ARAD K . ARED IR R 7 R — R R AME 2 I
MR RAIRE S, RN OERAEAE B — Mg o R TTEERRR Y22 TR o

MR R 2RI “ AR B ARG PRI Hd e B R . XA ST AR S (<) AR
FEFRE SR IR IRFT KRR R . R IHRE —ANSEH

2 BVRFE R — M RVE SE B A2 Swap BREL. T2 CHIE S AL Swap BRI E X
static void Swap<T>(ref T vall, ref T val2)

{
T temp;
temp =vall;
vall = val2;
val2 = temp;
}

SEZEBHE Y G AL AT OB A R A S5 I . IUAETC R AR I 75 02 Bt SR T vl LAAE P BB A 2R3 5 rh AR R



BT BUGH THIIGR A &5, BANSEESRE M2 IR RA. it — MRS AR
using System;
class chapterl

{
static void Main()
{
int num1 =100;
int num2 = 200;
Console WriteLine("num1: " + num1);
Console WriteLine("num2: " + num2);
Swap<int>(ref num1, ref num2);
Console WriteLine("num1: " + num1);
Console WriteLine("num2: " + num2);
string strl = "Sam";
string str2 = "Tom";
Console.WriteLine("String 1: " + strl);
Console WriteLine("String 2: " + str2);
Swap<string>(ref strl, ref str2);
Console WriteLine("String 1: " + strl);
Console WriteLine("String 2: " + str2);
}
static void Swap<T>(ref T vall, ref T val2)
{
T temp;
temp =vall;
vall =val2;
val2 = temp;
}
}
TR g a0 R P

e C:\WINDOWS\system32\cmd.exe

FENWINDOWSN\Microsoft .NET\Framework\vw2.08.58727>chi
umi: 106
wunZ2: 208
unml: 208
um2: 168
tring 1: Sam
String 2: Tom
Btring 1: Tom
String 2: Sam

:\WINDOWS\Microsoft .NET\Framework\u2.0.50727>_

AN R EUE CAE BRI BT DA AT DABIE I B 2 BRI e EFE — MIRAE SR A e L iz 2R A S AT
AT 5 SCrh 51 FH 2R 44 B sl iR (28T AL AT T T 2R SO T Gz 2R U7 ik
public class Node<T>
{

T data;

Node<T> link;

public Node(T data, Node<T> link)

{



this.data = data;
this.link = link;
}
}
AT DA IR A0 R T U 2k
Node<string> nodel = new Node<string>("Mike", null);
Node<string> node2 = new Node<string>("Raymond", nodel);
AR AR B 1 LR Edhs S5 H HORR ) Node 2K
BERZHBENIMHEAETRET2AHEKN, HE2 it SR T FANZHBTmE W E. £
System.Collection.Generics i 4 7% [ A AT LAFR RIX Se 50 dfm 254, 10 FLAE WA ik i 44 25 18] 9 25 R 85080 S5 44 I i)
i, R E A A . BRI B T IR LR BAT AR B S5 M SRR R D Re itk (B2 T Hoh 7
HHBEAAANE, FrLl@s ey 1 el Se il 8 oo G BRIz BBk .

1.5 B fRJVIR

BT AR T — RSz F 5 2R A 3 45 4 5 S, BT LI HLBEHF 0 K O o iridk, T i s A7 fif 2
FEREMER 7 RACE o IR S I 1T — BRI R 2 DR (8 it AR IR A4

SEAER DA FE I (DA 5 2R i BB AT e B VA BT AE 2R (I TRl B o nRIRE—FF, SEuEA G2 — 1]
SR, THA T SRS T 7 BAR N OIS . R AR T AT

1.5.1 —AME] LAY B B RIS
ST R T AT . TR R, X BB IR N R A BN B TR . ARSI R R

static void DisplayNums(int[] arr)

{

for (inti=0; i <= arr.GetUpperBound(0); i++)
Console Write(arr[i] +" ");

}
KA MAPTIRTBAE TR B 53 50— 88y, IX o0 fi g AT w7

TR TR, REAE—NMEE, FHETREFRAN RGN MRES AR E. kb, EFE— MR
FRAEAE TAE 73R Bl (I 1E] o AR LN AT T F IR IX BAUiY:

DateTime startTime;

TimeSpan endTime;

startTime = DateTime.Now;

endTime = DateTime.Now.Subtract(startTime);

FEAEE WA GEITHEL: WA EM 1.4mHz, #1E RS Windows XP LR HIZAT ARSI, 7% /7 I8 47 I (8]
KL s WA (4.9917 ). BIRIXBAUHSXS PATIS A1 AR TE R, (H27ENET M8 RIS AT I A2 58
EAGER . AT ANE?

5, AR A R P R 46 21 5 R Pl [e] 2R e Z A1 2% BRI 8] o (2 LAl SR it 7 5 o
R Rl IS AT B H AR A P P A 1) o

HUc, W TAACHS AN HENET IA8E R AT AOTE AT TeicsR o fESRMLNET SXFFAYIZATIN [RIZABE AR GURT REAE ST TCH]
B TCHC IR AT A — NS TRV 5o B TR AHS S50 5 16 S el B i ), DA RAR R 5 52 0 F B el AR e M g 45 21
B8] 0 B L% B A R 2



1.5.2 F T .NET PRI i R0 3

FENET I b 5 225 FE AR PP iz A7 v IO 22 LA A TE A S e iCs W REAEAR AT B A A RO TR 52 o e DAAE 20 55 I ] 00 X
ARG IS 75 22 R I Ee I

JekFE — T A AL PRI F B it . E e e — T B TR G . CHE E - I RO HER A7 R4 2
FRAY (Bl er . B L RRFEIN B IS Ia) o HER FHRORAF B T CRTTRF2 20 2R (Y A A7 XA
0 A X R A R A AE AR P o ST IS B R AP AR fEHERR H, (ER SERR A B M2 DL 2R 1
TEAAFAEEHE D .

75 WIAR B TR 58 AT S5 RN 50 P ORI A7 A AR HERR T A B o 10 59— D7 T, AF il A S v ) AR B U 2
— FLOR B B 6 FH B e SR AR N . 2 A 51 FHEROE A0 47 i, U I T F B i B R DARS BRI L
.

FERE FPPAT AR P 8 F e vl RE & A AE AT AR o SR T 5 2 ORAE ST TR) P AR IR I A 32 AT T8 F
TOCEE RS o (ER P R S B 38 e s A FH O FH B e SR AR R AT L T TR T F S nlic sk . NET SRE AT T HI B
JCUER R T B TR R——GC. A T RGHAT I HolidE, ATRLA W MR RHE.

GC.Collect();

BRI A #ELX R o AFAEAEHE I — DX REE — PR finalizer 15 117775, finalizer J7i5 2 1E M
B RZATPAT IR SG — . A K finalizer VAN R, XEITEARIEM RS T Nigfrn). F b, E2%
WX BRIV finalizer J5i%/2 1 EHIHAT 1, AHAZFNIELERA E MRS R BT 75 ZEHAT X B finalizer J5i%. 9 T i
BIX—m JAOTEIN T —ATARER & AR T SR HE B RIOTA finalizer JVERRIZAT JG BAkE:. MACEAT AT
GC.WaitForPendingFinalizers( );

&G 7 — ARG, IR T — DR 7 ——KH B . f£NET BT, R EATEgm R
FRIs R . XS VFERAE RGAER — I B A I IS TR AR KRS . RN, BB e
FEWNIBITIN . HE RGudid ARk 2 BCAR 7 B PAT BT 8] o 78 I ) A PP AR I, 75 B 45 IR AT B a1
RESAE N B SRR R BERE,  TANEERAE RGEHAT B HARAE S5 B .

7E.NET HEZL i@ f# H Process 21T LU EIIX — 5. Process FHAE I 71k U VEIE U A (U3ERE . R INFE I8 1T
HANMERE, ARG LR MRPATI [ 0 THI 48 . X877k R — N LA IR — N . b &4
BRI EMERE S — s F RAAAE T AR 18] (TimeSpan X5 . @ FHARIE R (BEEE, B2 TAhs):
TimeSpan startingTime;
startingTime = Process.GetCurrentProcess().Threads[0].UserProcessorTime;

Tl A ) Al A AT I TR X ) AR B A5 LRI BRI 8] Rt T
duration = Process.GetCurrentProcess().Threads[0].UserProcessorTime.Subtract(startingTime);

IAEAC T A X L5 I — MR AR PP ARSI 58 i A CAg & — AR -
using System;
using System.Diagnostics;
class chapterl
{

static void Main()

{

int[] nums = new int[100000];
BuildArray(nums);
TimeSpan duration;
DisplayNums(nums);
DisplayNums(nums);
DisplayNums(nums);
duration = Process.GetCurrentProcess().TotalProcessorTime;
Console.WriteLine("Time: " + duration.TotalSeconds);
}
static void BuildArray(int[] arr)

{
for (inti=0;i<=99999; i++)



arr[i] =i;

1
static void DisplayNums(int[] arr)
{
for (inti = 0; i <= arr.GetUpperBound(0); i++)
Console Write(arr[i] +" ");
}

}

SR FH Bt g i RS )5, R IR (AR 0.2526 HEULHUE -5 Je i 38 — R 1) 3R AR RS IR [] R i 5 0
ABAEREAT LU AR, IX PRI R) VA TR A AR 3 22 5 o PRI NET PRI H f I 1) 00 3504 G B 12245 FH.NET
TIHEARA

1.5.3Timing Test 28
HIRAN TG AN RIS AT I I RACRS, (BRI E SRR SR A 2 Y, 2 SR AR SR A% i ik
AR AT R, SRS DRIEARHD 77 0T -
Timing 2875 2 T 284 A -
| startingTime——F A7 175010 ACAS 1) LR e ]
| duration——F KA fil§ 1EAE DB ARG 1Y 28 b B (1]
straingTime A1 duration IX PN i 53 FHRAZGEI 8], 17 HoAIX Se B0 pl D% B8 TimeSpan 2287, iX Bk
KA — MG a5, BRGSO e E N 0.
IEWE BIRIRRE, Timing KRR/, BRFEDET L. THZE X:
public class Timing
{
TimeSpan startingTime;
TimeSpan duration;
public Timing()

{
startingTime = new TimeSpan(0);
duration = new TimeSpan(0);

1

public void StopTime()

{
duration =
Process.GetCurrentProcess().Threads[0].
UserProcessorTime.Subtract(startingTime);

1

public void startTime()

{
GC.Collect();
GC.WaitForPendingFinalizers();
startingTime =
Process.GetCurrentProcess().Threads[0].
UserProcessorTime;

}

public TimeSpan Result()

{
return duration;

}



X2 H Timing 25805 /) H SRR DisplayNums 2 HIFE T«
using System;

using System.Diagnostics;

using System.Threading;

public class Timing

{
TimeSpan duration;
public Timing()
{
duration = new TimeSpan(0);
1
public void stopTime()
{
duration = Process.GetCurrentProcess().TotalProcessorTime;
1
public void startTime()
{
GC.Collect();
GC.WaitForPendingFinalizers();
}
public TimeSpan Result()
{
return duration;
}
}
class chapterl
{
static void Main()
{
int[] nums = new int[100000];
BuildArray(nums);
Timing tObj = new Timing();
tObj.startTime();
DisplayNums(nums);
tObj.stopTime();
Console WriteLine("time (.NET): " + tObj.Result().TotalSeconds);
1
static void BuildArray(int[] arr)
{
for (inti =0; i < 100000; i++)
arrfi] =1i;
}
static void DisplayNums(int[] arr)
{
for (inti=0; i <= arr.GetUpperBound(0); i++)
Console Write(arr[i] +" ");
}
}

T TR A2 S RIS BN 59, X AR AR IO ARBSAT HON 13 AT E0N 8 17 SARXFEAZ WA



B R AR, 1T OB A XD B B B IR IS 7 BRI R . WOR A, I AAETT AR TRt 45 2 &
AR E R8T TH XA
startTime = Process.GetCurrentProcess( ).Threads[0].UserProcessorTime;
WAL Timing 28, T84 $EIF UG I R] A 25 S8 508 B 52 19 07 XD F s
tObj.startTime( );
AT TCA R B TE AP 3 RIS TVE N, AT DU 454 RS BE A58 - e i i L B A PTREEE /D T

INGE

AR TEXS BEAS 22 P B = P S BT 1R, RN E g SRR, (HR SRR 4GRS AR EE R
(RS R FH I A R 77 k'S . BATHFR M Collection ZE 15 B TV 2 BEARTH ) R OME R, 17 HLIX Se M2 A
WF A, JURIGRE VPR Y DM I R 5 224 S s B VA SRR AL LR s 45 # (1% 3o Timing S8 {1
I 1] B R T R SR A B I 2 O] R S5 4 5 A P RE

%>
1 RN Test M. HRAEEIE A A 2R A ARG T 1 — M XN RSE T RIEN
N BRI, IS IEE I FRERE T B mREA AR ER A H ORGSR, A
AT ARG HE SO R DL A — B B ARE W — il I a4k, BRHRBIFENAE. ME,
ERR B AE N REHE I R YR ETH R EE, BitREEIEAERENRE. FiEkRs —
AN R PR A Ol R E PSRN LA G 5 SRR . b2 — M R AR 2 7Rk
LA K.

N O T ER A UM . 13850 2.2 BB RE; 3R Bl —0ikGE; DLR 4B . 1HPAT T FI#
VERM AR SR . LR AL ARG o H B REIHARI 4N submittedTests FURFEE R 2. 5 AR 44,
M submittedTests H I BRAH G IAE, H HIBIXEH AN E 4N outForChecking MIHFEAE R . 3. ANZAEEH, M

T2, MM outForChecking HHlER T A%, I+ HIENTEHTH AT submittedTests H, RN ZIRFTA CHEAZH
REFN*K.

2. 1EXT Collection ZEENIN T 41 7 7%
a Insert
b. Contains
c. IndexOf
d RemoveAt
3. E M Timing 28R ELEL A Collection ZEA ArrayList 2543 ¥8 Il 7 100000 N FEH S P RE .

4. {EMHEET H 1 Collection 2%, Jf HIZEA L H CollectionBase JRAETMN R iHFE LI TG,



22 F HHM Arraylists

B BB ARG, ©HIE LTI M gwFEE S B £ ol 5 P S a2 System.Array R4
FIBHXT %R, DLRBEEN ST T A B R 32T, Array SR3R(E T — 877, XEETVERAN T HIATIE HE P
BRI L FEREF BT TEIRES-.

CHIE = 9 A — PP B B2 ) A B 3 7 =0 /& ArrayList 25, Arraylist A& — R4 B8 £ 75 (AR s A4 K B4 .
X T TCVF R i S H A e 2 RN B D, B 6 TR R AR e B P B RN AT R R AR — s AR E L, A ArrayList
LB A

AW TENA Cf TP BN EARNS, REdL R EIRAN 8, IHPaREEH. whE, %
HE, CARAEA Array ZEH1 ArrayList RIE S5

2.1 ARERBS

HARTT RGBS . BAREEAT DUR N ERIRR, WATCUR A B R S b, JEEEH BR R axt
RRMRREER T il F P PR LR A, BN EANTHRIE T System.Array 3. BESRELZZ
System.Array [N IS, T LAFE s A A St m] DAASE R SR B T vE A e 1

2.1.1 HAR P AR

X HUR SN PR RN o A AT A B

type[ ] array-name;

X BRI R B TR R . R e

string[ ] names;

PP oR—AT 75 BB B ZH. (BESRE /2 System.Array ZRBUHT—ANXT 5D, 1875 BLRf e BZH ) KN e X AT R sE
B4l 7 WA BT name 4L, JF BTEE 1 AN 24T R B9 A7)

names = new string[10];

WA W] PLAE IR I P SR ) & I O — 25T A

string[ ] names = new string[10];

SRR — 2R VB A RO B HEAT P 97 DARZ AR B P R A BRI 1) o 7 iy 5 Pl UR IR R 1Y
75 SR BY
int[ ] numbers = new int[ ] {1, 2, 3, 4, 5};

R EU TR N AU . E R KIESIENTERT, I HEBN TR AAE 5317 0. 3
XA A, AFRERE U RN i 2@ W 4R 512 Hh Hed 10 B B R HE T B e s

2.1.2 FAHTR K B E MR

AEAREUE T 2 BE AT LUK ) B A7 BT [l D7 vk B T LLE R A Array 286 SetValue J57%. ELEAF U7 il i It
{ELVE ) A )28 51 R 5] B4
nNames[2] = "Raymond";
sSales[19] = 23123;

1M SetValue J7ZENFRAE 1 —Ff SEANTH P % R T7 3R NELH R . R ITESBOGEM AN S8, — 1R
B, B NGRICERIE.
names.SetValue("Raymond", 2);
sales.SetValue(23123, 9);

H2H 7T 2 BV 0] BE AT DUd i B B 7 Stk mT DLidE i P Getvalue J77%R 77 . GetValue 77 iEHGE S —
ZH—RIR T,
myName = names[2];
monthSales = sales.GetValue([19)];

N T AERE— DM TT R H For I KGN P A fe — Pl Rl 771 . R SRAESR S0 PN AU A A 1% BV ]
REAE SAEIEIA A ERRME (R AL R 3SR, B AR 2 R, BRI IR AT RE i), WAl Re et
OB S I 3 R EORAT BB A B L FR -



(for(iinti=0; i <= sales.GetUpperBound(0); i++)
totalSales = totalSales + sales[i];

2.1.3 BX BB T 7 A R i
Array FEONBURIEA e B St 1) LA a1k«
Length: % [RIECALPTA 4EE N Jo R 0 B R .
Getlength: 1R [AIEZH R E e N LRI EE .
Rank: I [ 4H (1) 4E5K
GetType: &[] A HZH Sl ¥ 28
Length J7VEN T 115 2 4EE A oo R 0 80E DL AGR R A e RN e 5 ZRIRA I H) . R4, abmT DAfE
F GetUpperBound J57%, 1l HEZXHEMEIN—-
BESR Length IR [BIEUZH TGRS E, FTLL Getlength HiEG i THHEE —4N e 2= .. XF/77ER Rank
Ja M — S AT FHRAE B AT IR B AL R, T BN B B R B R . e AE AR B Ja R A A TP AT ) e .
TETCVEM B R BIMIE LR, GetType 792 AT DA SR e B A0 A 2828, L iU E S 5uik 45 72
g 72 FAMRRSE T, T IRER R B2, XEAE T R E Type, MARE VAR
IsArray. WIS G — AN, TR ARG ik [ Hi 4 P 2 4 25 7
int[] numbers;
numbers = new int[] {0, 1,2,3,4};
Type arrayType = numbers.GetType();
if (arrayType.lsArray)
Console WriteLine("The array type is: {0}", arrayType);
else
Console WriteLine("Not an array");
Console.Read();

Gettype J7iEANURBIHH IR, M Hib ik KB A R sEe — M4 . T2 AR R -
The array type is: System.Int32(]
KRR S RN RN . SR EE AR R BRI R 1 Rt el XX A, P
NEAE Type Hidl 5 TR HYFAT Ef BRRIA B 70 FHER A BEIE Type HURHAZ O 7475

2.1.4 BHEHA
) HATA RIS AR T — 4B SN £ aiE 5, REBHZ T =400 00240 /W (i B 24k
WA GMNIRELRD, (B IE R AT LLAS] 32 4E/.
SR 4 L RRAE R 7 U] DL B 2 4B . — 4R 8 A
int [, ]grades = new int [4,5] ;
BB T —A 447 5 SRR . —4e B 4% R RS ERE .
7 2 QR H AT DR 4E 80 L RRAE . AR TXREAEOM 2 28 S ok I B B 48 . B, AR — A T4k
A pos
double [, ] Sales;
FRECANFS B — A = 4R,
double [, ,] Sales;
FE P AN AR BR A B AL ANk, 75 SR o on B X e b PR A 02 R 1 E 4R
sales = new double [4,5] ;
X 2 JEHUA AT DL AR I R BT IR AL RAE . T B F IR 2R1E )
lint[,] grades = new int[,]
{
{1, 82, 74, 89, 100},
{2, 93, 96, 85, 86},
{3, 83, 72, 95, 89},



{4, 91, 98, 79, 88}

e BRI A TR IR B SIaaAT A W IR A R I R g, AU EIR . ik ds
RAE IR R P 5 A — R B RAE . AIAR A S MR AL 1) — A7 T A KFE 5 1 EA T e . B AT NI
R NIC RN AE 5 #1770 H.

A7 BT 1) 2 4R T R W 5 AL T AR B — 4E B e R 5. R ST DUR A% G OB A7 B 1) 5 3,
grade = gGrades[2,2];
gGrades([2,2]) =99
W] LR Array 5007575

grade = Grades.GetValue([0,2)];
B2, X ZAHHAANREH Setvalue T8, X2 IRIXFIT R BN S5 — AN EUEM — DB Rl .
SR T AR AT T B B R R T A AR R A M BB AT B, (B2 PEZ i

A ERTA SR AR R W ERE . A —1 Grades 14, HEUHME 17— %405, Wamben R
B th SRR A 11 33 RS

int[,] grades = new int[,]

{
{1, 82, 74, 89, 100},
{2, 93, 96, 85, 86},
{3, 83,72, 95, 89},
{4,91, 98, 79, 88}
|3

int last_grade = grades.GetUpperBound(1);
double average = 0.0;
int total;
int last_student = grades.GetUpperBound(0);
for(int row = 0; row <= last_student; row++)
{
total = 0;
for (int col = 0; col <= last_grade; col++)
total += grades[row, col];
average = total / last_grade;
Console.WriteLine("Average: " + average);

}

2.1.5 SHHAH
REZHITTIEE LR —ERME TR S BN H , BREERS — VRS H K775 € 2 7R %5
ISR E o P — R RR 2 SO B R 3 it mT LA
T A F SR - ParamArray 5 AT LAZE J7 L€ S R b 1a IS . H I I J720€ L vrie v S e
B NZH, I BTk IR R S
static int sumNums(params int[] nums)
{
int sum =0;
for (inti=0; i <= nums.GetUpperBound(0); i++)
sum += nums]i];
return sum;
1
W77 P] AL B R ST S — i ] -

total = sumNums(1, 2, 3);



total = sumNums(1, 2, 3,4, 5,6, 7, 8,9, 10);
MR ZEEH E OTERINE, A TR e IEA AR BE S8R, TEASHIIR NGRS AR
SR BN, Gaieds JOIERNE S B o R AR E DL G A S E R UG AL
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TEQIE — N2 AR NR, T IRZOE —MEAT A M R TR AR A . Blan, XA A
int sales[,] = new int[12,30]; '// Sales for each day of each month

ﬁAﬁ@@ BT (RITHE0 #AEMER TR (RIRED &, HERAKFERLEAE 30 K, mALLEHZ 31
K, EH—MHZ 29 Ko AWM, ZEAWIRIAEHRBHSA AT oRAEL S N TEXAMEAN S, IARKKE
[ R, ER N TSN R H A 5, e B> KR 9 S ]

PR RAXA I L) g 9 AR U IR BZEAR S 4B . AR IR 2 — Fh AT A R A s — N B . HR Utk
BRI A — A 4EEd . RSARHDY “PaviiR” BEA R R i TR S 7 s R I BE A T e A
%ﬁ%ﬁﬁ%@%ﬁ%ﬁﬁ%ﬁﬁ%,W%Eﬁfﬁ@ﬁ%ﬁ%um%m@ﬁo

P RO 1) 75 ) 75 Bl AR R AR B A R R E PR T A5 5 10T 2OR e R R — 2T H5 S ] T B AT
FHITFE SN E AR XAFMEET AR — 4 baid T B @EE T, BEIERNIG RS E
T8 WUER T AR
int[][] jagged = new int[12][];

XAEAE ARG, HEESMEHR—H TR T . jagged &—MHEE 12 NMumiBEEH, Hhme
MTCFR G — DR . W1 HIR LR bl 20 BEAAT RIaa i, KRN —MToa#e—MaE 12 o
RAHC, T B STEREAI A B RIE .

— H A AR AIR AL, T Lo & B AT B R e R BT IR A 1o X B ARG X jaggedArray #E4T
T IRE AR
jagged[0][0] =
jagged[0][1] =

jagged[7][5] = 45;
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NI MG AR AR B B 5249, IO BARFPAIE | — 409 sales MU (HISREREZM S H A& 2 B
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using System;
class class1
{

static void Main()[]

{

int[] Jan = new int[31];
int[] Feb = new int[29];
int[][] sales = new int[][] {Jan, Feb };
int month, day, total;
double average = 0.0;
sales[0][0] = 41;
sales[0][1] = 30;
sales[0][0] = 41;
sales[0][1] = 30;
sales[0][2] = 23;
sales[0][3] = 34;
sales[0][4] = 28;



sales[0][5] = 35;
sales[0][6] = 45;
sales[1][0] = 35;
sales[1][1] = 37;
sales[1][2] = 32;
sales[1][3] = 26;
sales[1][4] = 45;
sales[1][5] = 38;
sales[1][6] = 42;
for(month = 0; month <= 1; month++)
{
total = 0;
for(day = 0; day <= 6; day++)
{
total += sales[month][day];
}
average = total / 7;
Console.WriteLine("Average sales for month: " +month + ": " + average);

}

2.2ArraylList 25

M IGVEFE B RN HA ) KN B FE AR P Aa AT IR B A R R /N AT R 2 R AR R I IR, R S B AN 2 1R &
T o IR — MR R TT S S A7 2 1R B IS P RE % 1 Bl TR A B B R/ SR A . IR PP 2 AR
NFZ Arraylist. ‘B J&.NET HEZZZE H System.Collections iy 44 25 8] 1 P 25 .

ArrayList X} G A AT GBI/ NRSF I Capacity J& 1. %@ ERIWIGEEN 160 24 Arraylist TR EEIA R
ISR BRAE IS, Capacity J@ 1AL 2> ArrayList A7 23 [F] 3 ARG N 16 T3 fEEUAH N T REE A T REY R a4 /MR
1H I AR ArrayList £ b A7 bR vHE 22 ) ReDim Preserver 55145 21,

WAZES 1 WAL MR, ArrayList H Object JSRURAFAEXT S AN TR BRI M AU, SERIZR v
B HoAh — e R 45 .

2.2.1ArrayList R R
ArrayList Z5ELE JUFH T ArrayList B3RS . R X AR 32 B B 21— 6 5 v A0 g 1k

| Add(): [A] ArrayList #sn—N o,
| AddRange(): fE ArrayList A JEALSINEEEER TR .
| Capacity: {7 ArrayList FTREEL S TR A&,
| Clear(): M Arraylist FFE R T E .
| Contains(): & il & X A& 3 7E ArrayList .
| CopyTo(): & ArrayList B¢H AR — B & filgn — ..
| Count: iX[A] ArrayList AT 7GR IE =

| GetEnumerator(): iR [F[1EAS ArrayList HT1H405%

| GetRange(): iR I[F| ArrayList ] T-54F N ArrayList.

| IndexOf(): IR 45 € £ Wi R I & 5l

| Insert(): 7E ArrayList BJf8 € K5 AHEN—ICER .

| InsertRange(): M Arraylist 18 € R 5| b HUR4E NFEEER TR .

| Item(): TEFRERIIARMEFH BE —PuER.

| Remove(): FEBRTEEZHE I H I

| RemoveAt(): TEfREZRIIMHER—INICHR.



Reverse(): X ArrayList HF G KB 3E4T S #% .

Sort(): XI ArrayList HF 117G 2 R A3 = BER U7 #EA T HEFT -
ToArray(): # ArrayList FJJCER & #illzh— N4

TrimToSize(): A ArrayList H G R E =W E Arraylist [IA &=

2.2.2 N ArrayList &

ArrayList HAE AN A TARAER A . BRARSE oA 0B O i 2R A & b, S E 0 T Add 7%
W2 [A) ArrayList A INECRE T, T EIRFFIRIEOUM ZEKH Insert TR EATERAE 1o AT 2308 anfar 4 i L6 45
1 ¢ ArrayList 2 1) HoAth ol 52 o

T S EAR SIS 2 a0 S B SRR A B ArrayList:

Arraylist grades = new ArrayList();

R PR hyiEas . IR ArrayList BOA B MG S, IR AL 5 SEAE FPiE ) R AR R .
H Add JPVESERT RUSINGS Arrayliste BCTIESHGE —NZH, RIVSING ArrayList (X 5. Add J5 324 ik [A] — A4
B AR ULH] ArrayList TR INCRIOA B, HRXMERR DA R H S — L84
grades.Add(100);
grades.Add(84);
int position;
position = grades.Add(77);

Console WriteLine("The grade 77 was added at position:" + position);

H For Each fEFA AT LA ArrayList 0 R 78 oK. Arraylist A — NP B TH S H R0 SE P 77 ArrayList
P R RE T B RRR A FHIX BRI 7 X ArrayLsit {1 H For Each JEIRIK 7572
int total = 0;
double average = 0.0;
foreach (Object grade in grades)
total += (int)grade;
average = total / grades.Count;

Console.WriteLine("The average grade is: " + average);

W FEEAE ArrayList FoMFRALE Bl INocER, WATLERH Insert J7ik. WINERBGEMANSH: #HATERT
£, UREAMITER. NHIXBARRE N T ERRF ArrayList WX RI)TF MERR B AL B BN T NSt
grades.Insert(1, 99);
grades.Insert(3, 80);

A Capacity J& 1 TT LAKEEE ArrayList 24172 &, 18 H Count J& V1] LHfiE ArrayList 1 &R [ &
Console.WriteLine("The current capacity of grades is:" + grades.Capacity);
Console WriteLine("The number of grades in grades is:" + grades.Count);

AU ArrayList TR BREIE I 75 i RANTE ZRE BRI BT, A XA E B A &, 4t T
PR Remove 77k, WTESBGE—NSH, BIEEM Arraylist FREBRHIXT R . WR Arraylist WA XS, wia]
DB E R BR s . a0 RN RATE ArrayList N, IR At 48 FR Remove IXFERI VLN, SURMEGE R AEITIE
HCEAE f-Then &R N7, JF HAFRE W Contains XA 1Y 5 V2R IGIE N BB SEAEAE ArrayList N FH2—
R EXIR
if (grades.Contains(54))
grades.Remove(54)
else
Console Write("Object not in ArrayList.");

IR F0IE T R B BRI R 5], AL A LA#E ] RemoveAt J5ik. BETTASEGE—ANS5, MEBBRSTRR
o ME—BERZ B NN R R G T AR — DR R 5] . BIER TAEIE R frs
grades.RemoveAt(2)



I AR IndexOf J7VER] LA 5E Arraylist H AN RN E . X GESBGE—NSE, —1MX%R, RiFR
(] e X B AE ArrayList PIIIALE o WHERXT RATE ArrayList PN, 47752k El-1, R HEIXBARASIE IndexOf J5i%k 5
RemoveAt J7 V245 & 1E— e fi 1 :
int pos;
pos = grades.IndexOf(70);
grades.RemoveAt(pos);
K& T I7) ArrayList S IR AINS G, 30 0] PLEAS I RFIVE R . X G0 2B 78 KI5 T 1Collection 1IEHE IS AL
[flo XM AT DO RAFEE R B, 576 1E Collection HL, ELZZEALFf#H] 7 —> ArrayList HLf .
BWFAE I 1T LA RS Arraylist INIDTEH] . E411/2& AddRange 777%H1 InsertRange /72 AddRange J77%
ST R VL INE] ArrayList IR B AL, T InsertRange J7 vE M 24036 FE s N3 ArrayList N8 E I E F.
N B R U B AT s FH X A s
using System;
using System.Collections;
class class1
{
static void Main()
{
ArrayList names = new ArrayList();
names.Add("Mike");
names.Add("Beata");
names.Add("Raymond");
names.Add("Bernica");
names.Add("Jennifer");
Console.WriteLine("The original list of names: ");
foreach (Object name in names)
Console WriteLine(name);
Console.WriteLine();
string[] newNames = new string[] { "David", "Michael" };
ArrayList moreNames = new ArrayList();
moreNames.Add("Terrill");
moreNames.Add("Donnie");
moreNames.Add("Mayo");
moreNames.Add("Clayton");
moreNames.Add("Alisa");
names.InsertRange(0, newNames);
names.AddRange(moreNames);
Console.WriteLine("The new list of names: ");
foreach (Object name in names)
Console WriteLine(name);

}
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Terrill
Donnie
Mayo
Clayton
Alisa

RTREMZR SN 0, FTLARLE Arraylist FFARATRIN T RIS 5. MR LN 7 H TH T AddRange
JTE TR IR 7R AL

VFZFER b3k 3] 7 5B AN R AR G B I 7572 ToArray 7572 Fll GetRange /7723 . GetRange J77%: 4> 1% [0k H ArraylList
X RITEFEE 9 74— ArrayList. 1M ToArray Jii%E N <S4 ArrayList FIFTA TR EHls — M., Bk E—F
GetRange /712

GetRange FEEHUGEMANZE. BIRRTI LAKLEM Arraylist TRIEIFI LR EE . GetRange VL&A B,
NIE R RMRLG ArrayList 12551 ArrayListo N X AN S50 FH AT SR AR [F] 02 P SRt B D R ) AR IR
i
ArraylList someNames = new ArrayList();
someNames = names.GetRange(2, 4);
Console.WriteLine("someNames sub-ArrayList: ");
foreach (Object name in someNames)

Console WriteLine(name);

XA B 2
Mike

Bernica

Beata

Raymond

ToArray J7 75 FU VT Arraylist [N B EEIME A — MnERZH . KA ToArray J7iE F B R K2 BT H P E

SEPR B AT A )3

ToArray JjiEANHZHL, HRESHE ArrayList FIJTERIR IS EAH . T XA TR B 1 7521048 A R 2
Object[] arrNames;
arrNames = names.ToArray();
Console WriteLine("Names from an array: ");
for(int i = 0; i <= arrNames.GetUpperBound(0); i++)
Console WriteLine(arrNames[i]);

IXEBARHG 1) Ja 3508 40 UE B T i SR B ArrayList [ G R AAE R 7 B4 arrNames BT
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NET HEZEA 21 T —Fhg RN ArrayList FRGETHIEZHSY . ArrayList BoA BUH 2450, (BRI E77 He th L
HHEBRA, XAZEFN ArrayLsit A DAFESE R 25 8 O 15 O T RIAEE B SR/ ArrayList 38 JLMOSHAT A M
PR S E IR A I T75 . BEAR C#E S A RVFREF RARAE VB.INET HIRFE S i B2 I R/, it AFE TG
PR B 08 AT O EE TR RS LT Arraylist Ble —FREER A IR S T .
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AP A E AR T SR A U S AL AR T PRI R o A48 2 VF 2 5 S5 160 3 2280t H it 20 1 e
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BARRARZE . AEIENE T RRARER P A R FIEZ WEE SRR TE, WRER T 41,

3.1 HEFPHE:
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3.1.1 HARMRA T
N T ARIR AL, B e BEAE AT BLSEI ISR AR B o X B RGN R R B A AR PR
TR, BIJCERARARME, JTRARIERE, DR N AR RA . TR RS
using System;
class CArray
{
private int[] arr;
private int upper;
private int numElements;
public CArray(int size)
{
arr = new int[size];
upper =size - 1;
numElements = 0;

}

public void Insert(int item)

{
arr[numeElements] = item;
numElements++;

1

public void DisplayElements()

{
for (inti=0; i <= upper; i++)

Console Write(arr[i] +" ");

1
public void Clear()
{
for (inti=0; i <= upper; i++)

arr[i] = 0;
numElements = 0;



static void Main()
{
CArray nums = new CArray(50);
for (inti=0;i<=49;i++)
nums.Insert(i);
nums.DisplayElements();
Console.ReadKey();

}
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£ c# Hl Random ZE 7] L™ AL BEALEL. X AREAY [0S Ra] DL A BELE . D9 1 SEBIAE Random X &, 77 # 451X
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static void Main()

{

CArray nums = new CArray(10);

Random rnd = new Random(100);

for (inti=0; i< 10; i++)

{

nums.Insert(rnd.Next(0, 100));

}

nums.DisplayElements();

}

KB R 2 R B
m C:\Documents and Settings\Administrator\My Documents\Visual Studio Projects\ArrayClass\... =
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BubbleSort VARSI s :
public void BubbleSort()

{
int temp;
for (int outer = upper; outer >= 1; outer--)
{
for (int inner = 0; inner <= outer - 1; inner++)
{
if ((int)arr[inner] > arr[inner + 1])
{
temp = arrfinner];
arr[inner] = arr[inner + 1];
arr[inner + 1] = temp;
}
}
this.DisplayElements();
1
1
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public void BubbleSort()

{
int temp;
for (int outer = upper; outer >= 1; outer--)
{
for (int inner = 0; inner <= outer - 1; inner++)
{
if ((int)arr[inner] > arr[inner + 1])
{
temp = arrfinner];
arr[inner] = arr[inner + 1];
arr[inner + 1] = temp;
}
}
this.DisplayElements();
1
1

1X HL4 DisplayElements() 7 VAU EAE T A For 3R 2 (0] G Xt R P& e an Uk T 1504
static void Main()
{
CArray nums = new CArray(10);
Random rnd = new Random(100);
for (inti=0;i<10; i++)
{
nums.Insert(rnd.Next(0, 100));
}
Console.WriteLine("Before sorting: ");
nums.DisplayElements();
Console.WriteLine("During sorting: ");
nums.BubbleSort();
Console.WriteLine("After sorting: ");
nums.DisplayElements();
1
AR R4 AR s



m C:\Documents and Settings\Administrator\My Documents\Visual Studio Projects\ArrayClass\... =

Before sorting:
72 54 59 38 31 78 2
During sorting:
54 59 38 31 72 2 7?7 °
54 38 31 59 2 72
38 31 54 2 59 72 %

31 2 54 592 72 %

30 2 31 54 59 72 "
30 31 54 59 72 %
54 59 72
54 59 72 7
After sorting:
2 38 31 54 59 72

3.1.4 EHEHRF

T AERHR W FE R R . XFHER R BRI AT G, RS — Ao R SE P AR T R kAT
PEBL. MR, R/ NTCERIEAES 0 MU E b, 5 B 1 MLE TG AT HE P 8. XREIE S —E 3
brizJa — D ICRIMIEE D IT R A R BRI SRR e A k.

TEIEFEHEF BOE A T PIETEIN . SRR NEBEA RIS — N e R B S BB RE — Mo Rm BT TR, A
JEPEA N2 — A e Rm B s BB R)E — P uR, I HAER A ANE I R o R EAEUE. fENTE
Wil 1 —i 2 J5, et N RMETRE 2B T Sd r A E e 1B 3-2 28451 Pd B 1 I AREVS 2 ey Ak B T 3
[ CArray ZREHRE I .

S SelectionSort S FIAAS U T fr
public void SelectionSort()

{

int min, temp;

for (int outer = 0; outer <= upper; outer++)

{

min = outer;
for (int inner = outer + 1; inner <= upper; inner++)
{
if (arr[inner] < arr[min]) min = inner;
}
temp = arr[outer];
arr[outer] = arr[min];
arr[min] = temp;
this.DisplayElements();
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public void InsertionSort()

{

int inner, temp;

for (int outer = 1; outer <= upper; outer++)

{

temp = arr[outer];
inner = outer;
while (inner > 0 && arr[inner - 1] >= temp)
{
arrfinner] = arr[inner - 1];
inner -=1;
}
arrfinner] = temp;
this.DisplayElements();
}
}
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static void Main()
{
Timing sortTime = new Timing();
Random rnd = new Random(100);
int numltems = 1000;
CArray theArray = new CArray(numltems);
for (inti=0; i < numltems; i++)
theArray.Insert(rnd.NextDouble() * 100);
sortTime.startTime();
theArray.SelectionSort();
sortTime.stopTime();
Console.WriteLine("Time for Selection sort: " + sortTime.Result(). TotalMilliseconds);
theArray.Clear();
for (inti=0; i < numltems; i++)
theArray.Insert(rnd.NextDouble() * 100);
sortTime.startTime();
theArray.BubbleSort();
sortTime.stopTime();
Console.WriteLine("Time for Bubble sort: " + sortTime.Result().TotalMilliseconds);
theArray.Clear();
for (inti=0; i< numltems; i++)
theArray.Insert(rnd.NextDouble() * 100);
sortTime.startTime();
theArray.InsertionSort();
sortTime.stopTime();
Console WriteLine("Time for Insertion sort: " + sortTime.Result(). TotalMilliseconds);

NS EEIR S TS S

m C:\Documents and Settings\Administrator\My Documents\Visual Studio Projects\ArrayClass\... =

Time for Selection sort: 18.4A144
Time for Bubble sort: 10.8144
Time for Insertion sort: 20.6288

XU SRR T IR R AV E VR T AT ARSI NHE T 00 1R U R AR PR A T R Y — 2 (B
72 LU H A B8 R A TR N ]
PRAE R LB — N M5 Ju 2 8 1000 B =l e S i 2505

m C:\Documents and Settings\Administrator\My Documents\Visual Studio Projects cts\ArrayCla

ITime for Selection sort: 48.8576

Time for Bubble sopt: 580,72
Time for Insertion sort: 871.2528
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m C:\Documents and Settings\Administrator\My Documents\Visual Studio Projects\ArrayClass\.

Time for Selection sort: 2864.1184

Iime for Bubble sort: 53607.0832
Time for Insertion sort: 84751.8672
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4.1 JRFEREE

B P A R R AL AR IR AN P B k0%, ELRIR ST 00 el 2 BIA HE R R -
XTI Y B .

WGP B (RN ENE B AR A S SN . WEELIRIRAETT 4G, JEREAN U7 1R 2 8 T R IR A BT
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AU B BE AR N
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bool SeqSearch(int[] arr, int sValue)

{
for (int index = 0; index < arr.Length ; index++) ///)» bug
if (arr[index] == sValue)
return true;
return false;
1

WG IILHES, B4 R E S Z R 1A True I HIBH . WERBIAEBAMKRE, REBOEEAIRE] True, AL
B HAERE N, TR H 23R 9] False .
N TR AR R SR 2 4 S -
using System;
using System.IO;
public class Chapterd
{
static void Main()
{
int[] numbers = new int[100];
StreamReader numFile = File.OpenText(@"c:\\numbers.txt");
for (inti = 0; i < numbers.Length ; i++) ///]> bug
numbers][i] = Convert.Tolnt32(numFile.ReadLine(), 10);
int searchNumber;
Console.Write("Enter a number to search for: ");
searchNumber = Convert.ToInt32(Console.ReadLine(),10);
bool found;
found = SeqSearch(numbers, searchNumber);
if (found)
Console WriteLine(searchNumber + " is in the array.");
else
Console WriteLine(searchNumber + " is not in the array.");
1
static bool SeqSearch(int[] arr, int sValue)
{
for (int index = 0; index < arr.Length ; index++) ///]> bug
if (arr[index] == sValue)



return true;
return false;

FE PP B S el A SCAS SO vh S — R T 4Ri8 4T B8l /2 H AT 100 AR 4L sy, T B 42 I 4 BEHLEY
Wy BEAT ARk . BB, R iR P AT E B IE, B SeqSearch PRACREEAT &K,

SR, R R DA S0 SRR . XA IR B B AR BUER . R 2 IR I AE AR S N AL E . T
AEATIRBNEARNAUER, R~ -1, Bk E BB R

static int SegSearch(int[] arr, int sValue)

{
for (int index = 0; index < arr.Length ; index++) ///]> bug
if (arr[index] == sValue)
return index;
return -1;
}
TP T iR

using System;
using System.IO;
public class Chapter4
{
static void Main()
{
int[] numbers = new int[100];
StreamReader numFile = File.OpenText(@"c:\\numbers.txt");
for (inti=0; i < numbers.Length-1; i++)
numbers]i] = Convert.Tolnt32(numFile.ReadLine(), 10);
int searchNumber;
Console.Write("Enter a number to search for: ");
searchNumber = Convert.ToInt32(Console.ReadLine(), 10);
int foundAt;
foundAt = SeqSearch(numbers, searchNumber);
if (foundAt >= 0)
Console WriteLine(searchNumber + " is in the array at position " + foundAt);
else
Console WriteLine(searchNumber + " is not in the array.");
}
static int SeqSearch(int[] arr, int sValue)
{
for (int index = 0; index < arr.Length ; index++) ///)> bug
if (arr[index] == sValue)
return index;
return -1;

4.11 BERB/MEMRAE
MNNER R RN N (B AR 451D AP S/ MEM G A £ MERPREH4lt, &k
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T AN T AR AR B B ) e AIME T AR . RE 2
1. AR D e R AR MAR S — PR,
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5. HRAME R RAFAEE AR B A EUE T .
N HKE B S UL F2 1 B L FindMin:
static int FindMin(int[] arr)
{
int min = arr[0];
for(inti=0;i<arrLength-1; i++)
if (arr[index] < min)
min = arr[index];
return min;
}
HESBAEHRNE LD TTERIALE IR, ARG 0 TR EITIR. 28 0 N In RN EAETEIAIT
UERT AR ME, DI TF AR 3T LU E AR 1 AN n R I & b
FERCH N B E W B AR MA M T AR . et B s R E S — MR R R EN R R . 55
fEAE A, BB TR SRR E N BBUE AT EEBL. AR U5 i B BUME R T 2400, Atdtr B, T
S
static int FindMax(int[] arr)
{
int max = arr[0];
for(inti=0;i<arrLength-1; i++)
if (arr[index] > max)
max = arr[index];
return max;
}
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4.1.2 HARESEIRIGFF EIRERE

AR EE O RO AR S T AR A I i 257 AR e DR ) Tl 2 4K o 4 B B U 8 e e sh B H s
LG TTUR AL 75T LARA OR B 2 7 A 540 T

T M 1 SOl A 30 5 A0 B A P B fs TURCAE 2080 46 5 T IR A B T V2Rt /MU B R I K o e 1 45
7 FIT A A A 4R R B A B CE AR AR S I TT IR R 7 o X2 HAZU — AN SER, X2 RN S S AN R AE
TP 14T Z B AR AL, T RAERE P is AT WA AR B S 420 .

WESRE A R el K2 175 “80 - 207 FUI, XAEAG AAVF B ST AL BG AR 1. Hh, “80-207 J5N
EWRAE R RS L 80% 1 B ERAEHR N 1 AR BB G N 20%898d5 . H H SV R AT 20% 1 B e it
EAHITIRA 7y, IXFENFr AR HUr] LRI R 2 EAT T .

BIZFEIREZR AR R 0 RIEI0 A, e BA 19 22 Je s B FE i N AN & 4 B0 A IR SR 70 AT 1Y)
BIEK Vilfredo Pareto 4 i 44 1 o B8 2 REHR AL & THMEE 041 AN IRTE 2 54 Knuth 1945 (1998, pp. 399 - 401).

X B A MR i E 2 SeqSearch 777k E HA . FHZN AN —HEIE:
static bool SeqSearch(int sValue)

{

for(int index = 0; index < arr.Length-1; index++)
if (arr[index] == sValue)

{

swap(index, index-1);

return true;



1
return false;
1
INRAER LT, I AHM AR BECR D BRI S e R AR S — M E BT, SR s fos:
static void swap(ref int item1, ref int item?2)
{
int temp = arr[item1];
arr[item1] = arr[item2];
arr[item2] = temp;
}
1M Bk OB EOE 4, F SeqSearch J7 VA il A /& 75 2 YA HR i R Hh 2 AH 24 22 (BT AR BE U ) 21 1 5
PIIRE R 2o TIX B A B ER 3 BB S I AR AL B AR B ok, JF B 3R & 5 0 — e S0 T il D i€
AL A FHAE 2 OR B B RS 2 [l 26
DLAEA IR ITVE AT DLSEIX AN AR 55— M7k 2 R As e 8 e 38 1) B A7 B 7 9 it 2 S T IR AL M B 1ol 1
R T B RAEBIE R BN 2 AFERITCER A T 2. FRUGEAE “80 - 207 U, X BRI LA L— 2% J5 0,
s 2 AT s W A A TR B 5 AT 20% 5040 T2 A1 RIS fig 4 RT DAE e T A BB AR & T R i 7. R
il fe 40 5 — o5 ARG :
static int SeqSearch(int sValue)
{
for(int index = 0; index < arr.Length-1; index++)
if (arr[index] == sValue && index > (arr.Length * 0.2))
{
swap(index, index-1);
return index;
}
else
if (arr[index] == sValue)
return index;
return -1;
}
X B If - Then TE AR R o IX RN TCIEAEBIR R & AR BIHHE I, 84 5 1A B ks ) 2112 0 it
EENHRIIMNE T
FHN—FTT RS SeqSearch J7ik, AL AR 72 AT LAFEFR 21 ) Hedhs 100 55 20 4 & A LI BT T R a3
1758 SRNX AT IR RAL T H HF i B F B B R 70, R T die 4 S FE s PV ) 21 ) Bt T R e AT
77 BB HAE S W AT I, A, XA IERORAIE AN A AR 20 465 A 1O Bl Bk 3h R] J5 1 2%
RN B2 BT RCAR ) SeqSearch fUHS:
static int SeqSearch(int sValue)
{
for(int index = 0; index < arr.Length-1; index++)
if (arr[index] == sValue)
{
swap(index, index-1);
return index;
}
return -1;
1
ARIET AR, BRI PR VA AR T E AR R R AR & T RS B IR B AT A4 . 45 PRI —178%
TP — A AL Fr A EUAT AT 3R 2 B P A PR AR 2 S I s AU A 4 Bk, B = XA K.
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public int binSearch(int value)
{

int upperBound, lowerBound, mid;

upperBound = arr.Length - 1;



lowerBound = 0;
while (lowerBound <= upperBound)
{
mid = (upperBound + lowerBound) / 2;
if (arr[mid] == value)
return mid;
else
if (value < arr[mid])
upperBound = mid - 1;
else
lowerBound = mid + 1;
}

return -1;

}

IR PR ] = B R OT VR A A A
static void Main(string[] args)

{

Random random = new Random();

CArray mynums = new CArray(910);
for(inti=0;i<=09; i++)
mynums.Insert(random.Nnext(100));
mynumes.SortArr()BubbleSort();
mynums.DisplayElements();

int position = mynums.binSearch(77, 0, 0);
if (position >=-1)

{

Console.WriteLine("found item");
mynums.DisplayElements();

}

else

Console WriteLine("Not in the array");

Console.Read();

}
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JAEAE EATHRURR R = X ERFER I, (B EHSIAGR MR SR B IR 57 5 — X ERAVE S 2 — it
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public int RbinSearch(int value, int lower, int upper)
{
if (lower > upper)
return -1;

else

{



int mid;
mid = (int)(upper+lower) / 2;
if (value < arr[mid])
return RbinSearch(value, lower, mid - 1);
else if (value == arr[mid])
return mid;
else
return RbinSearch(value, mid + 1, upper);
}
}
[FEIEAEEMLL, 3380 = AR RRR 2 0 U2 & AR . B PIRPRIEN S H 1000 IR KB BT
Hee i, 338 I3 RR IR 24 LA ABEENR 1 10 £

m (C:\Documents and Settings\Administrator\My Documents\Visual Studio Projects\selforg\bin\...

Binary search time: 9
Recursive binary search time: 18.0144

AR, VPRI SRR R R B TR DA AR R A, (R B AZ AR AR AT AT S A R0 PR I A B 1% 34—
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B, WAL MESREIET. R, BESREZEEEDHERAH N AL E, B2 b TRk B El-1.

N T U ITVE R TAEJEE, BN AR SANE T — A AT % AR Bros:
public int Bsearh(int value)
{
return Array.BinarySearch(arr, value);
}
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AR ERMA SRR, HATCZ R Array 580 ArrayList ZERIEHI B R —FRHLVE k2. RE AR
PR 5 At T D B 22 TR (M) 0 T aQ A SRS SR AT Ab B, (L SR e S 0 T SRy B v S I 8L 1 g ok 75 3%
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CHiTT 5 N AR LE s S5 R FR A 7 AP Stack JEAI Queue 6. A B R AN i T I e H A 41—k
S EIB1

5.1 HERR. HERRAISZILLLK STACK 2K

IEUIRT TR B ARE, HER R BB B BIR 45 2 — . X BLEHERR & SO BRI FI2, i HLiX e $dE 17
H AR A AT AF BT ) o W] A7 EUU ] (R SR AR AR T . MEAR I bRy AR AL fE DA T B o . AATTURZE
N TR e A 7, 110 EL 2P ml T B 24 A0 A 1 ] 5 HE K % R 0 e R S HE O TR . HERR R 2 4 1 s it
et (LIFO) BiE4i .

5.1.1 HERRFIERIE
e o 2 AR P A P ol A ) R AR PR AN I T DA K, A HE AR AR I SR B . Push CGEERR) 542 ) E AR PN %N
BRI, TIEHHE TSR N BGE T Pop CHEFR) #RMF. X EHE{E A S 3i B 1T 2 WA 5-1.
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Push 1 Push 2 Push 3 Pop Pop Push 4
K] 5-1 HER A HERORT H M AR

HERR 0 T3 Ab—Fh I A SR Al 2 B M AR T . Pop #R AT 2R [ AR TR A B T, (E2 e A B T e i i
MHEMFAZRR . Wi R Ay SR MR AR T A R B RS, WAl chifis a —Fiah Peek (HUED
MR AE R ASEIL. 2428, MARAEAEHARIE S ASC LAl R H AR A4 Pk (ELl Top).

BERR S AR DA S IO 2 A A P AR N S AT IR ASER AT . (2, AT HoAth— S R ZE AT (R A DAL 7R B &
B MHERR P8 B 4 45 Tt 2 A FH A . BTV Clear GERR) HRAETT DUAEHER 205 2% b4k,
FEAT AT IS i A0 B 210 HE A A Bl O o= AR A TR X LUEIE M Count (HHED JRIERSEHL. 2528l
#AT StackEmpty 7592 o VR AR PR HEAR RS IR 18] — AN SR B BAE, (H2 ] LR Count J& PEIE RIFIFER H ).

NET HEZLM) Stack ZESEIL T A X Se i E AL 1, HRCEE L . HREWRIMER e, E&%eRE
B URBCA Stack 28, W7 Z AN L — N HERR .

5.1.2Stack R SZEL

Stack P SIN 5 R — PP AR B S5 A R ORAF R o BRSATE 37 B T dh A (1) IR AN 75 24000 R B SR RN, Pl
PLIX BLEPER ArrayList.

TR DA CHIE 5 1 G b 9 K T 7% R R AR R AL Pt DAIX B HERR A O — A RSB LSRR 22 CStacke
X 2 3G — MG 8 TV LR 0 IR R ERER TV . 9 T UL BHAE CHE & TR SCILR IS AR, Count JETESEA
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Pt 25 07 1k RS O &R 51 AR BRI N1 BBRAE . 38— Pl 722 Push. 25 TA A ArrayLsit (1) Add 7772,
I BAtAL S aS T IEUE R N2 ArrayList B . Pop J7ik5el=1F5: A RemoveAt J7ZRIUGERR I EAHEIT (i
5 Arraylist), OB EAR 1 EE, DL RZREH RN 5.

Peek J7 i AIE I R & H R 5|1 B E/E NSEIN Item J7 R SZHL . Clear J5 v I A7 511 ArrayList 2 [F]#F
(77 RESRAN TR B TR B HER E R U3, BT DUX LA Count JEVES N RS2 @ 14

AREGUNN Ffros

class CStack

{
private int p_index;
private ArrayList list;
public CStack()

{
list = new ArrayList();
p_index =-1;
}
public int count
{
get
{
return list.Count;
}
}
public void push(object item)
{
list. Add(item);
p_index++;
}
public object pop()
{
object obj = list[p_index];
list. RemoveAt(p_index);
p_index--;
return obj;
}
public void clear()
{
list.Clear();
p_index = -1;
1
public object peek()
{
return list[p_index];
1



T X B Sk g 5 — AN Y HER A o ) R AR T
BTl B SR F8 M TR ) 5 P #R 5 2—RE 24 R o B0, “dad” “madam” LK “sees” #R/Z[FISC, 1M “hello”
AR RIS KA A R S AR SO Tk — B2 R . W RUEE R BRI A 8, JF BAE S
A TR EARERR . X2 A A AT R BOR . N — P R AEHER N I — DAk idk, JF e
5 AT B MFFUR AL B0 B 7 BEFEAT LU A SRAEAT AT I3 R IR A F-RF AR E] . TR A A7 B A 2 B, [F)
IR A2 R T . W R ECEBIR 2R AR, A M4 R 2 [ 3
BESRC 4 X T CStack 26, BT LAT X MR A Sub Main J145:
static void Main(string([] args)
{
CStack alist = new CStack();
string ch;
string word = "sees";
bool isPalindrome = true;
for (int x = 0; x < word.Length; x++)
alist.push(word.Substring(x, 1));
int pos =0;
while (alist.count > 0)
{
ch = alist.pop().ToString();
if (ch = word.Substring(pos, 1))
{
isPalindrome = false;
break;
}
pOS++;
}
if (isPalindrome)
Console WriteLine(word + " is a palindrome.");
else
Console.WriteLine(word + " is not a palindrome.");
Console.Read();

5.2 STACK &

Stack Z5/2 ICollection #2 ) — ALl EARE T — LUFO BEEEE—MHERE . IESRAE.NET HEZL A 2 /E NG IR 22
MORSZIN o IR 15 B8 B 245 b 73 P e 5030 10 119 2 18] o

Stack KA AR LA HARTIEVARIUA 7k, 1A, A T ie R N e BB E s, SRR AR A
AR5, DLSAEHEAR S N B4R B 1 o 3% LB S MITHE Stack MG B8 10 TR IR FF 4G

5.2.1 Stack fiEE A

XA =M ITVERSEGIE — N HEAR BN R o BOARIRGE SR B — N BA 10 MEUEYIG A E RS HEHK . M
BRI & 2% 80 77 2 T B -
Stack myStack = new Stack();

X W LHEMIEAT SEBIAL IR s -
Stack<string> myStack = new Stack<string>();

RIS R E, M EEERG.

H A Stack MG TNESVFEIE — KRB 5 — MR RN G Flan, AT ARG SR B AT A
i, JF H K BB B 7T 3 A AR -



string[] names = new string[] { "Raymond", "David", "Mike" };
Stack nameStack = new Stack(names);
AT Pop Tk 64l “Mike” MMERRHHFEER.
8K, I A] LS HER T G HLAR B HERR MW AE A B . W RS AT A TE AL R N T R R, AR
MEERR IR LY. fERIRX A O EMIEHERR IR, R BN 2. WRHERAE 20 oK H ek #a
BE, WABM— DT RESEE 2041 %4654, BPIOVESHTRBLT R, mHERsERAN RS — TR,
SIS E W LA 2 Stack X RIFEF RS0 N Fis:
Stack myStack = new Stack(25);

5.2.2 FEKHERBRIE

X HEM B 1 B ERAE L2 Push A1 Pop. HI Push JEICEHE 7 I 2HER BT« ) Pop J/iEICHUHE MHER T #2 Fx o
N R HEER S B B A SR B U SR T — IR T

RARIBARAEA KA TAHER: — M TIBHEE ), M — MU TEER. FERREXSME T
FreERAEFEESR . R For MR REBIGRIE N BN TR, JEHACTRT SN RS HE 5. Ric s 280y,
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using System;
using System.Collections;
using System.Text.RegularExpressions;
namespace csstack

{
class Class1
{
static void Main(string[] args)
{

Stack nums = new Stack();
Stack ops = new Stack();
string expression = "5+ 10 + 15 + 20";
Calculate(nums, ops, expression);
Console WriteLine(nums.Pop());
Console.Read();
}
// IsNumeric isn't built into C# so we must define it
static bool IsNumeric(string input)
{
bool flag = true;
string pattern = (@""\d+S$");
Regex validate = new Regex(pattern);
if (Ivalidate.lsMatch(input))
{
flag = false;
}
return flag;
}
static void Calculate(Stack N, Stack O, string exp)

{



string ch, token ="";
for (int p = 0; p < exp.Length; p++)
{
ch = exp.Substring(p, 1);
if (IsNumeric(ch))
token += ch; //+=
if (ch==""]] p == (exp.Length - 1))
{

if (IsNumeric(token))

{
N.Push(token);

token="";

}

elseif (ch=="+"|| ch=="-"]] ch=="*" || ch=="/")
0.Push(ch);

if (N.Count == 2)
Compute(N, 0);

}
static void Compute(Stack N, Stack O)
{
int operl, oper2;
string oper;
operl = Convert.ToInt32(N.Pop());
oper2 = Convert.ToInt32(N.Pop());
oper = Convert.ToString(O.Pop());
switch (oper)
{
case "+":
N.Push(operl + oper2);
break;
case "-":
N.Push(operl - oper2);
break;
case "*":
N.Push(operl * oper2);
break;
case "/™:
N.Push(operl / oper2);
break;

Shr B Stack RPAT R BAARREAXN U H TR . KFAESL B ANI KA
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Peek J7 5 il NATHEAEEE Wi i HERR B 00 T & BIAR TR EE BB . W SR XA 75, 848/ 403
P M HERR A AE B A 22 03 e EUE - 9 R SARTERR TTUEE 00 AR 2 1T A7 6 RSO R Bk, agf ] AR R X M 7 9
if (IsNumeric(Nums.Peek()))
num = Nums.Pop();:

5.2.4 Clear £

Clear JJELEIT A BRI HERR N B ER, I HAUEEE DU W E NV E . IRAMEVTE 2E Clear J7i202 R4t M HE
WA E. ROATOER A AR SEPR A &, B DL 0 M2 a2 (R v HEAR I 25 2 0 BB BOAIIR B 10 ANt
ENIP AR

Clear J7VAHIA RN FH 2 AEAL BRI AR Y AR R OB 0 TG BRHERR . B, 78 Bk sORME A5, dn s 3k LA
0 HI#RAE, XWlRER, TEIHERMER:
if (oper2 ==0)
Nums.Clear();

5.2.5 Contains F1£
Contains J7 V4 FH R E 17 € KT 2 D AEHERC N o AR BNIZITE, AT %2R 0] True; 75 Wik [A] False
IXFP T2 0] LA R FARHEAR I AR S AR T B . Lo, AR A A 15 T R 2 5 B B A 15 I X P i .-
if (myStack.Contains(" "))
StopProcessing();
else

ContinueProcessing();

5.2.6 CopyTo J7ER1 ToArray 713
CopyTo J7iZioHHERR N I I 22 Sl 21— M . B 2002 Object 2R3, TR9IX 2 BT HERR T R £ a8
. WINESBOGEWANZH: — NN A E e T &R BRI RIS R 5] . HER N TR LIFO KNPt T 2
HIHAE, WG EATHT AR —FE . T IHIXBARKG UL T CopyTo J7 it :
Stack myStack = new Stack();
for (inti=20;i>0;i-)
myStack.Push(i);
object[] myArray = new object[myStack.Count];
myStack.CopyTo(myArray, 0);
ToArray J7iAH TAE RS CopyTo 1AL, (B2 oiEdR @ AR R S B, T2 7 ZAEMRE A
BT IEH . S0 T Fros
Stack myStack = new Stack();
for (inti=0;i>0; i++)
myStack.Push(i);
object[] myArray = new object[myStack.Count];
myArray = myStack.ToArray();

5.2.7 Stack SREISEH: B ) 2 Fhadt ] B e
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FRAT At B0 A Dy )\ o o] B0 A ) — e ik 2 A T HERROR SEBL Y . NI M T SRR R (JRA5IX
—BREFEEAR, PrUEEETRA R )
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using System;
using System.Collections;
namespace csstack
{
class Class1
{
static void Main(string[] args)
{
int num, baseNum;
Console.Write("Enter a decimal number: ");
num = Convert.ToInt32(Console.ReadLine());
Console.Write("Enter a base: ");
baseNum = Convert.ToInt32(Console.ReadLine());
Console.Write(num + " converts to ");
MulBase(num, baseNum);
Console.WriteLine(" Base " + baseNum);
Console.Read();
}
static void MulBase(int n, int b)
{
Stack Digits = new Stack();
do
{
Digits.Push(n % b);
n/=b;
} while (n = 0);
while (Digits.Count > 0)
Console Write(Digits.Pop());

}
}

EAFEFZGIUE T O A HERRIS VR 2 H S50 R AT 5 A — R IS 45 o 2430 BE A B A st 2 2K
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5.3.1 PABf3AE

BAZ AL & A AR . — NG SIS I M T, 5 — AN R AR UM A Z rR R B . S I s 1
PIHRAEREFRNIE Enqueue, T A BAZIH RS BRI 001 A E B AR N2 Dequeue. Enqueue FRAESTEBASI AR AN
— MNED, T Dequeue HEAE < MBAF T IG (BFAEAL) BRr— MR, Kl 5-2 B85 Ui AH T X 244

A A arrives in queue

A B B arrives in queue

A B C C arrives in queue

B G A departs from queue

C B departs from queue
Kl 5-2 BAFI A

A 2575 A —A 1 B R S A I EIR . SARAE Stack SN N ERE—FE, Peek 7L REE LI
BRI IXFh AR AR, A2 B R EEE NG 2k .
Queue ZR I HAR I JE MM 2% g BT B o SRT, BRI B @ VE 2 7, IRk E B Wl RE sl — ™ Queue

x.

5.3.2 Queue LI

1% Stack ZEIFSZILATHUT —FF, Queue ZRIFSZILA ArrayList [ BL2 U R B SEM) . X T IX Se Bl 45/ 280 =,
H T B 2SN E RN, Fril Arraylist 2 W FSCHUERE . 47 2T S R4l NSRS, ArrayList (1) Add
LSRR DTEAR N T —MEHBETER B AT EMNATITREEREAR T, Arraylist 23 7L HH0E— MR
BRI — AR . XEAFERE GO, KRS RS NA 5500 .

FHIZXA Queue ZRHSLHIALE EnQueue J77E. DeQueue /77 ClearQueue J77E GEMRIAFD. Peek J71EDL K
Count J7i%, T HitH —H T LRI BRI IGE 45 -
public class CQueue
{

private ArrayList pqueue;

public CQueue()

{
pqueue = new ArrayList();
}
public void EnQueue(object item)
{
pqueue.Add(item);
}
public void DeQueue()
{

pqueue.RemoveAt(0);

}



public object Peek()

{
return pqueue[0];
1
public void ClearQueue()
{
pqueue.Clear();
}
public int Count()
{
return pqueue.Count;
}
}

53.3 Queue 3K: SZHINA

BT O 2523 7T Queue K TFETNE, 1 HIE T ##F 7 IXET7VEE Queve B HJSEIL. NEHEN AR —4
H Queue 1EJyFEAKRE G54 () PR AR 0] R — B HRIX 777k . (Hig, BAEFREUWY —T Queue X RIJLA
FEARJENE

FEXS—ASHT ) Queue X RSEFIG IR, FAFIBRINHI S B 32 M. MyEE S AFIEin, HAE
SREIE R . RIS 2 BA S RATIE B A BN, HFr AR B 220N 64 (H2 RS A] DA 523X Le5UfH 1 PR 1) -
FESEBHE RS AFIS, KA AR E — DMANEAIIR A A . a0 F Fs:

Queue myQueue = new Queue(100);

XA B EACAI A BB BN T 100 DRI 258, K] LSRR 8. KBRS i &
2 —ASEL W s

Queue myQueue = new Queue(32, 3);

JEH ) Queue VILHAL U BT :

Queue<int> numbers = new Queue<int>();

X ATIRE S KA B BRI A B 3 1. BIOMiE ss S RYE A F 015 5ok SR 7%,  PrDARME TR € A2
EMBONEE S E R, MHEET .

IR AT S SR BIRIRAEE, BAF 2T FSRAIUNA THEA B O . T BA AR BB 52— 3t 2 7E Elks Lodge 2447
RS TR, BEATHZ AT 9F Hube—HE. SR Bt N30 R e R8T =0 5538 . SN A
IR, WECRAS S — AL 5 A L kR SRR . — E X SR F EITRAS, AT X SR i 5h 3
BAZ FRY I i o
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F Jennifer Ingram

M Frank Optiz

M Terrill Beckerman

M Mike Dahly

F Beata Lovelace

M Raymond Williams
F Shirley Yaw WAL AR R SR AL AR, NiZN Beth  Munson. 2L P86 T i H L RIH 26
X NP

M Don Gundolf

F Bernica Tackett

M David Durr

M Mike McMillan

F Nikki Feldman
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using System;
using System.Collections;
using System.IO;
namespace csqueue

{
public struct Dancer
{
public string name;
public string sex;
public void GetName(string n)
{
name = n;
}
public override string ToString()
{
return name;
}
}
class Class1
{
static void newDancers(Queue male, Queue female)
{
Dancer m, w;
m = new Dancer();
w = new Dancer();
if (male.Count > 0 && female.Count > 0)
{
m.GetName(male.Dequeue().ToString());
w.GetName(female.Dequeue().ToString());
}
else if ((male.Count > 0) && (female.Count == 0))
Console.WriteLine("Waiting on a female dancer.");
else if ((female.Count > 0) && (male.Count == 0))
Console WriteLine("Waiting on a male dancer.");
}
static void headOfLine(Queue male, Queue female)
{

Dancer w, m;
m = new Dancer();
w = new Dancer();
if (male.Count > 0)
m.GetName(male.Peek().ToString());
if (female.Count > 0)
w.GetName(female.Peek().ToString());
if (m.name !="" && w.name !="")
Console WriteLine("Next in line are: " + m.name + "\t" + w.name);

else



if (m.name 1="") //1=

Console.WriteLine("Next in line is: " + m.name);
else

Console.WriteLine("Next in line is: " + w.name);

}

static void startDancing(Queue male, Queue female)
{

Dancer m, w;

m = new Dancer();

w = new Dancer();

Console.WriteLine("Dance partners are: ");

Console.WriteLine();

for (int count = 0; count <= 3; count++)

{
m.GetName(male.Dequeue().ToString());
w.GetName(female.Dequeue().ToString());
Console WriteLine(w.name + "\t" + m.name);
}

}

static void formLines(Queue male, Queue female)
{
Dancer d = new Dancer();
StreamReader inFile;
inFile = File.OpenText(@"c:\dancers.dat");
string line;
while (inFile.Peek() !=-1)
{
line = inFile.ReadLine();
d.sex = line.Substring(0, 1);
d.name = line.Substring(2, line.Length - 2);
if (d.sex =="M")
male.Enqueue(d);

else
female.Enqueue(d);
}
}
static void Main(string[] args)
{

Queue males = new Queue();

Queue females = new Queue();

formLines(males, females);

startDancing(males, females);

if (males.Count >0 | | females.Count > 0)
headOfLine(males, females);

newDancers(males, females);

if (males.Count > 0 | | females.Count > 0)
headOfLine(males, females);

newDancers(males, females);

Console Write("press enter");



Console.Read();

}
}
P45 % Bz AT Ja BRI e 1 40 T Boss

M c:\executables' ConsoleApplication58'\bin\ConsoleApplicatios

Dance partners are:

Jennifer Ingram Frank Opitz

Beata Lovelace Terrill Beckerman

Beth Munson Mike Dahly

Bernica Tackett Raymond WUilliams

Next in line are: Don Gundolf Nikki Feldman

The new dancers are: Don Gundolf and Nikki Feldman
Next in line is: David Durr

Waiting on a female dancer.

press enter
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using System;
using System.Collections;
using System.IO;
namespace csqueue
{

class Class1

{

enum DigitType { ones =1, tens=10}
static void DisplayArray(int[] n)

{
for (int x = 0; x <= n.GetUpperBound(0); x++)
Console Write(n[x] +" ");
}
static void RSort(Queuel[] que, int[] n, DigitType digit)
{
int snum;
for (int x = 0; x <= n.GetUpperBound(0); x++)
{
if (digit == DigitType.ones)
snum = n[x] % 10;
else
snum = n[x] / 10;
que[snum].Enqueue(n[x]);
}
}
static void BuildArray(Queue[] que, int[] n)
{
inty=0;
for (int x = 0; x >= 9; x++)
while (que[x].Count > 0)
{
nly] =
Int32.Parse(que[x].Dequeue().ToString());
y++;
}
}
static void Main(string[] args)
{

Queue[] numQueue = new Queue[10];

int[] nums = new int[] {91, 46, 85, 15, 92, 35, 31,22 };
int[] random = new Int32[99];

// Display original list

for (inti=0;i<10; i++)



numQueueli] = new Queue();
RSort(numQueue, nums, DigitType.ones);
//numQueue, nums, 1
BuildArray(numQueue, nums);
Console WriteLine();
Console.WriteLine("First pass results: ");
DisplayArray(nums);
// Second pass sort
RSort(humQueue, nums, DigitType.tens);
BuildArray(numQueue, nums);
Console.WriteLine();
Console.WriteLine("Second pass results: ");
// Display final results
DisplayArray(nums);
Console.WriteLine();
Console.Write("Press enter to quit");
Console.Read();
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struct Process
{

int priority;

string name;

}
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public struct pqltem

{
public int priority;
public string name;
}
public class PQueue : Queue
{
public PQueue()
{
}
public override object Dequeue()
{
object [] items;
int min;
items = this.ToArray();
min = ((pgltem)items[0]).priority;
for(int x = 1; x <= items.GetUpperBound(0); x++)
if (((pgltem)items[x]).priority < min)
{
min = ((pgltem)items(x]).priority;
}
this.Clear();
intx2;
for(x2 = 0; x2 <= items.GetUpperBound(0); x2++)
if (((pgltem)items[x2]).priority == min && ((pgltem)items[x2]).name I="")
this.Enqueue(items[x2]);
return base.Dequeue();
}
}

FET RS U] T PQueue KH—METERNH . S2ERF SIS IR AR E 1 IR%EH. OIRRKRIHEA
REAZAE R N ATREATIRYT . FHEEAMEFEI 7 =00 WFER — MRS SIS SRR N 2 LER A5
B0 NG 2 BB T — MRS, RIS L N INEIBASI A« #EATIRIT 2 — MW A 283 Dequeue
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static void Main()

{

PQueue erwait = new PQueue();

pgltem[] erPatient = new pqltem[3];

pgltem nextPatient;

erPatient[0].name = "Joe Smith";

erPatient[0].priority = 1;

erPatient[1].name = "Mary Brown";

erPatient[1].priority = 0;

erPatient[2].name = "Sam Jones";

erPatient[2].priority = 3;

for (int x = 0; x <= erPatient.GetUpperBound(0); x++)

erwait.Enqueue(erPatient[x]);
nextPatient = (pgltem)erwait.Dequeue();

Console WriteLine(nextPatient.name);
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DR ERGAFRMBA RG] . RBEEFRGINMICRERE 162 0. WREMEN 1, BAMBEEERGZRLIES
&2 RS IR REIE 2 S, ARICIZES] LEE RN 0. MESIEIHRI )G, SREBHEIR
g1 3, EEMEREE, k- EHRE T %,

N T G B AREPGEA ] 8 AR, X B2 R SR HT 2 R B CArray K. FE B S — 1 F 2 A i — AN AT I ik
73 ARSI R iR :

public void GenPrimes()

{
for (int outer = 2; outer <= arr.GetUpperBound(0); outer++)
for (int inner = outer + 1; inner <= arr.GetUpperBound(0); inner++)
if (arr[inner] == 1)
if ((inner % outer) == 0)
arrfinner] = 0;
}

BAEMHRE DN R RBINE T

public void ShowPrimes()

{
for (inti = 2; i <= arr.GetUpperBound(0); i++)
if (arr[i] == 1)
Console Write(i+"");
1

P& RXAE A TR 4w 5 BIARRS H «
static void Main()
{
int size = 100;
CArray primes = new CArray(size - 1);
for (inti=0;i<=size-1; i++)
primes.Insert(1);
primes.GenPrimes();
primes.ShowPrimes();



X BARAS U B 1 el R B B2 R ROk A TR B R R SR TS, (R REAR B R RN U RN 0 B 1,
Bt CAFRAT T A PSSR A e ) i . AR B8 1) i 1350 2 B i R anfrl A1 BitArray 28R S B b FE3 R JE vk DL S HoAth £
FINIEE G B S SRR P iy il

6.2 frAIAr#RAE

BESR K2 £ VB.INET T2/ G IR ANBGEAEALZ LI AR, Pr AFES M2 BitArray K2 BT ERA L&A L E KT ig—TF
UAAATAE VB.INET S EFIAL. A/NTOREBT S InFT/E VBINET sPEERL, Horh 2RI L AL AT R AL P Byte
fHo.

6.2.1 ZitHI%0H R%

TEN R UMAT AL EE Byte B2 HT, B ot [RlBl— L6 O¢ bl MME S . —E I EOR el o A 1 i) 245 o, B
oM 10 EAHERD BRI SEECh 2 198, B, B iEHROR %L 0 /2 00000000, T A ki R I
%4 1 )52 00000001, 1A RN 1A 0 2] 9 HEEEL:
00000000——0d (iX B d Fon1+HEHl %0
00000001——1d
00000010——2d
00000011——3d
00000100——4d
00000101——5d
00000110——6d
00000111——7d
00001000——8d
00001001——9d

8 Z B A EN BB S TR R AT S TR A kR, E e A I A
TG, AR R A 2 WIESE RUCRE N RS — M E BTN 1, BAER
B 200 WEAREE =AM E B 1, WIERIREL 21, Wit R R YkLE R 2k,

4%k 00101010 Z5 M T 0+21+0+23+0+25+0+0=0+2+0+8+0+32+0+0=42,

TAE T 2 H )\ EE Rk B s, )\ — 71 £/ nl LR s R0 255, B
HEHIERR 11111111, W2 1+2+4+8+ 16 +32+64 + 128 =255, KT 255 [EULFEAELE 16 FIIESN. #l
n, IR R 256 HtZ 00000001 00000000, JRE A BRI\ AL S = )\ L0 FF,  AH X PRS2 —FhBi ] .

6.2.2 JCFE B IRAE BRI ERT

o BT S A e A ARV R SR GE A AT R o T2 T B R ALE 57T (And. Or. Not) B 4i5H
R (<< >>HI>>>) SRPATHAE . AN UL IX EIZ AR TAE R, Ak, RS/ i@t VB.NET B A2
Fp SR 2881 Ut B e AT T R s o

BRI BT AIE HAT . IX R K ZHE T B B AR H A —— TR A R AR5
HHfl—4™ Boolean (Fi/R) {H. ikt HEHIAON &, %0018 FRF R A kb Bol a4 67 b,  mir=4:
— AN R

FALEF AT TAE R B A Boolean (/KD (HAIMIE—FE. MAbHE B0, True ALEkSEMA 1, 1M False
BEFEEMN N 00 N T BEBA AT I8 SR AT AT 3% TR VE 1, SRS 3 FF Boolean (Aii/R) f—FEIX BB & R HAH % .
FAER NAEATIORT PSR BTN SR, T2 = AN 4 H . &2 T And 1857 B AH K (FH Boolean fi):

True True True

True False False
False True False
False False False




HAEN AR I T Ps:

1 1 i !
1 0 0
0 1 0
0 0 0
T Or IHFF ] Boolean (Afi/R) BIEAHF U K FiRs:
True True True
True False True
False True True
False False False
HEEAN PISAER U T BT
1 1 1
1 0 1
0 1 1
0 0 0

RJEIEAT Xor IBHAT . BUSFETH HNURE P AT HE BHRAE A = I BIRXFZ AT, B ARG NRLEIX R % A7
BEAF . PN Xor IBHEATHHATLLAL , WUERPINMSHEEH A 8 1, AL REHN 1. T2 EEK:

0

O | i | b
Ol =O| -
O bt | b=

FIFFOREE TR EEE %, BATHEAT BIK LRI BeIE 5 15 — ML Aok, TP 970 e T
L5
00000001 And 00000000 -> 00000000
00000001 And 00000001 -> 00000001
00000010 And 00000001 -> 00000000

00000000 Or 00000001 -> 00000001
00000001 Or 00000000 -> 00000001
00000010 Or 00000001 -> 00000011

00000000 Xor 00000001 -> 00000001
00000001 Xor 00000000 -> 00000001
00000001 Xor 00000001 -> 00000000



BUESRAE T VB.INET AL Bl S AR P2 (] B A ) i W o7 3 B4R 8 A BB

6.3 IALE BRI RLF

AT 224 WAL AT R WA AR OB S PRI E SRR TAE R, S R o B R e 2 X s A
T HE . XSRS R ConvertBits 7775 R i Bh 4% A0 18 FAF (F A4 o

B RAE — N UL HFE PRI P S, I B AR SRR 0 AR R B B

™ Bit Operations

Integer 1 "
Integer 2 |

Exclusive OR

HAABRAE RSN EEE, I Bl gt — Mg S aiadl. bjs, SAREEA S AL RITE
B R, ERE 2 Bos AN AIZAERAE AL R G R . R — AN 1A 2 BEAT I 53R AE K Sl

™ Bit Operations
Bits

I 00000000 00000000 00000000 00000001
nteger 1

Integer 2 00000000 00000000 00000000 00000010

Cl 00000000 00000000 00000000 00000000
ear

Exit AND | OR Exclusive OR
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™ Bit Operations

Bits

I 00000000 00000000 00000000 00000001
nteger 1

Integer 2 00000000 00000000 00000000 00000010

Cl 00000000 00000000 00000000 00000011
ear

AND OR Exclusive OR

FAE AR 4 R
using System;
using System.Drawing;
using System.Collections;
using System.ComponentModel;
using System.Windows.Forms;
using System.Data;
using System.Text;
public class Form1 : System.Windows.Forms.Form
{
private System.Windows.Forms.Button btnAdd;
private System.Windows.Forms.Button btnClear;
private System.Windows.Forms.Button btnOr;
private System.Windows.Forms.Button btnXor;
private System.Forms.Label Iblint1Bits;
private System.Forms.Label Iblint2Bits;
private System.Forms.TextBox txtint1;
private System.Forms.TextBox txtInt2;
// other Windows app code here
private void btnAdd_Click(object sender, System.EventArgs e)
{
int vall, val2;
vall = Int32.Parse(txtIntl.Text);
val2 = Int32.Parse(txtInt2.Text);
Iblint1Bits.Text = ConvertBits(vall).ToString();
Iblint2Bits.Text = ConvertBits(val2).ToString();



private StringBuilder ConvertBits(int val)
{
int dispMask = 1 << 31;
StringBuilder bitBuffer = new StringBuilder(35);
for (inti=1;i<=32;i++)
{
if ((val && bitMask) == 0)
bitBuffer.Append("0");
else
bitBuffer.Append("1");
val <<= 1;
if ((i % 8) ==0)
bitBuffer.Append(" ");
}
return bitBuffer;
}
private void btnClear_Click(object sender, System.Eventargs e)
{
txtintl.Text ="";
txtint2.Text ="";
Iblint1Bits.Text ="";
IblInt2Bits.Text ="";
IbIBitResult.Text = "";
txtIntl.Focus();
}
private void btnOr_Click(object sender, System.EventsArgs e)
{
int vall, val2;
vall = Int32.Parse(txtIint1.Text);
val2 = Int32.Parse(txtInt2.Text);
Iblint1Bits.Text = ConvertBits(vall).ToString();
Iblint2Bits.Text = ConvertBits(val2).ToString();
IbIBitResult.Text = ConvertBits(vall | |
val2).ToString();
}
private void btnXOr_Click(object sender, System.EventsArgs e)
{
int vall, val2;
vall = Int32.Parse(txtIntl.Text);
val2 = Int32.Parse(txtInt2.Text);
Iblint1Bits.Text = ConvertBits(vall).ToString();
Iblint2Bits.Text = ConvertBits(val2).ToString();
IbIBitResult.Text = ConvertBits(vall * val2).ToString();

6.3.1 fiBIBERF
T HEHIEC 0 R 1 2R, T HA P AR AN BB AT LR S REUE 0 BN 2 IR . 7E CHIB S TR E Pifhiz
BT DL R AR R BU P AL AL E . EATR: MABMIEEG (<o) MAABAIZESE >).



X P EA R AN S EEOHAT I —ANBUE (BAELMD MBS (BEAMD. i, nE
HRMTIER: 1<<1. Ba4EH2 00000010, TMUIRE R 2 >> 1 i LR FIS R FERIIEE R . NHHRE—A
FHICE 22 B 1 BUE 3 19 iR T2 00000011, B S AL 3 << 1, R4S B2 00000110, 11 45 5 i,
3<<2, MBAZERNALRL T 00001100,

45 A0 e A A E 5 10 2 B i HAF MRS I A I . lin, WS4 3>> 1, A4 R it/E 00000001.

Je SR FEATIE 2 A AU G 5 A R L P R P SR 25481 U B A7 A% da B 1)

6.4 BRGNS NS AERF

AR 2 0 W ] i P A B (R A2 38 SRR o — MR AR . B SR DS il Display
bits 1% 4H . BERUE L 2 e AL AR SL ) — ) TR AR RTERRZE N, b BRI 0 )\ — 4, —JL U4,

FHSRAT RO ALy — iE A o0t T R AR . e de BB W B 7 By P AR B — 257, SRS AN
B (BEEED T AND (5) $RIER, SEUREE SRR BAUE I it 75 e

SR E LA BEUE S P RoR i — 3 B

i Display bits

Integer value | 1 Display bits

00000000 00000000 00000000 00000001

[® pisplay bits

Integer value |_1 Display bits

1M1ttt anm

FEVHSENL AP SO B RO IR AN SR B 7 BoR AR FE T . WIRAR TR E 2 N, E S A KIS
HAT ST T

i, Display bits

Integervalue (65535 Display bits

00000000 00000000 11171771 11171111

IR BURIARRE, LR IXANUE 65535 & 16 7 —RERIFTRER R MR KB . W R AUE NS 65536, Wi=13



DVIEE S

i) Display bits

Integervalue 65536 Display bits

00000000 00000001 00000000 00000000

5 HRE R LA CHilt 5 B R A I s KB AT R i i U s R A AT A

i Display bits

Integer value 2147483647 Display bits

o1ttt InTn

A BN 2147483648, A NIRRT M2 . KA BES I iR 2 B —#Ef) A2 R, H2H T
— A R R IE AT S 0L, BT LB R ARERT .
IAERBIEFE— TR S . KR s ARSI N, SR )5 Ry 1 AR P
using System;
using System.Drawing;
using System.Collections;
using System.ComponentModel;
using System.Windows.Forms;
using System.Data;
using System.Text;
public class Form1 : System.Windows.Forms.Form
{
// Windows generated code omitted here
private void btnOr_Click(object sender,
System.EventsArgs e)
{
int vall, val2;
vall = Int32.Parse(txtintl.Text);
val2 = Int32.Parse(txtInt2.Text);
Iblint1Bits.Text = ConvertBits(vall).ToString();
Iblint2Bits.Text = ConvertBits(val2).ToString();
IbIBitResult.Text = ConvertBits(vall | | val2).
ToString();
}

private StringBuilder ConvertBits(int val)

{



int dispMask = 1 << 31;
StringBuilder bitBuffer = new StringBuilder(35);
for (inti=1;i<=32;i++)
{
if ((val && bitMask) == 0)
bitBuffer.Append("0");
else
bitBuffer.Append("1");
val <<= 1;
if ((i % 8) ==0)
bitBuffer.Append(" ");
}
return bitBuffer;
}
}

LB FH R FPAAAT K 2 B TAE HUAE ConvertBits BRI N 58 /. A2 dispMask DRAF 2l RS, 142 & bitBuffer
Y P R AT e B B3 ) — R P A HR o O T SRV 2R Append D7 AR B3 BR A7 HORIIE 745 8, PT AR
B bitBuffer A8 & 75 A A StringBuilder 287,

AT RAE For JEFA T RIE ). BT EMIE 32 AL AT R, T DM E AT 32 IR v TG
IR e, T EAUEUE S SIS AT AND (5) #4E. IFRIERSE Ry 0, A&t 0 BN 747 H .
WEREER )y 1, Wt 1G5 fa. Ra, N TRETHRFRF R T —00, SXNBUERAT R 2R 8 — LR
TEo ®Ja, AT RIS 8 ALHYTHf, SR AT hBERE )\ A ZHERICLAEIN — Nk, IR RS BEAE T3 P 1L

6.5 AL HIABINHER

AT o ML B R k26 5t AR ie AT I TAE S BN IR 2 AN s B (— DR EMT
BAE, 05— AN REAR A ED FRASCARKNE, T b2 FH MRS R 7370 .7 o iz SR T a6 — 1 i 2o DA
R AR e a5 R i wE e N A AN 73 0 3R [0 e A E A ) A R #RAE . IBAh, 38 Clear #%4H
1 Exit $24H

AR IR AP AR
using System;
using System.Drawing;
using System.Collections;
using System.ComponentModel;
using System.Windows.Forms;
using System.Data;
using System.Text;
public class Form1 : System.Windows.Forms.Form
{
// Windows generated code omitted
private StringBuilder ConvertBits(int val)
{
int dispMask = 1 << 31;
StringBuilder bitBuffer = new StringBuilder(35);
for (inti=1;i<=32;i++)
{
if ((val && bitMask) == 0)
bitBuffer.Append("0");



else
bitBuffer.Append("1");
val <<= 1;
if ((i % 8) ==0)
bitBuffer.Append(" ");

}
return bitBuffer;
1
private void btnOr_Click(object sender, System.EventsArgs e)
{
txtintl.Text="";
txtBitShift.Text ="";
Iblint1Bits.Text ="";
IblOrigBits.Text = "";
txtintl.Focus();
1
private void btnLeft_Click(object sender, System.EventsArgs e)
{
int value = Int32.Parse(txtIntl.Text);
IblOrigBits.Text = ConvertBits(value).ToString();
value <<= Int32.Parse(txtBitShift.Text);
Iblint1Bits.Text = ConvertBits(value).ToString();
1
private void btnRight_Click(object sender, System.EventsArgs e)
{
int value = Int32.Parse(txtIntl.Text);
IblOrigBits.Text = ConvertBits(value).ToString();
value >>= Int32.Parse(txtBitShift.Text);
Iblint1Bits.Text = ConvertBits(value).ToString();
1

BN REREFFHATH LA ek T 4 << 2:

™ Bit Operations

Integer to shift: |4 Bits toshift: |2

00000000 00000000 00000000 00000100

00000000 00000000 00000000 00010000

<< >> |

Clear Exit |




BEEPAT 256 >>8 -

Bit Operations

Integer to shift: |255 Bits to shift: |8

0000000000000000 00000001 00000000

00000000 00000000 00000000 00000001

<< I

Clear |

6.6 BITARRAY 3
BitArray KRG EAIEE Ao ALEEA T DL KA 327 Boolean (/KD fHII4ESA - BitArray Al ArrayList 17
HAl, XS AR LAXT BitArray JEAT BhAS MR/ INEEE, i ELE 75 B VAN 3R AT v AN P o B R T 1 e

6.6.1 f# FH BitArray 28

RS54 BitArray X RAUFT LAEIEE BitArray, I HLIFJI 2UA BAEEA N B — HER AL R B AL R 40 1)1 45 -

BitArray BitSet = new BitArray(32);

XA BitArray 1) 32 My #ES#E R BN False (RAED .. WIRAEE TN True (FAE)D, AR LME T 51X 5245
13 :
BitArray BitSet = new BitArray(32, true);

Kot s T ARV 2 A AN R 07 SN AT B AR, (23X R A i — P it 25 77 . FTLUH Byte (5771) fEH
HU2H SR sL 54, BitArray. 51U0:
byte[] ByteSet = new byte[] {1, 2,3,4,5};
BitArray BitSet = new BitArray(ByteSet);
BitSet BitArray IL7EAL & T F 1 E N 1. 2. 3. 4 F1 5 (AL,

RERIALAEAELE BitArray L T L AN (REIR 0 ERAMIALE o 438 AT [ i — 3t 450 )

If A, IXFEMOAT e AEAE AJEMI SR . Bt TR AN \ALHY BitArray BN 2855 9 B {E 1.
True False False False False False False False

IR, BONE W7 AR AE R i s A B E AR AN, BRI
00000001

XA E AT Y S ARG R B I (A2 Boolean 18D 1 57 A1 HEIA7 () o

R BitArray HLHIA Byte (579D AH, B4 BPEINME A I R AR Byte (C770) (B HIRE— 7 #0K B R
XA R AR PR B P M 1 T Byte (FT) B BitArray:
byte[] ByteSet = new byte[] {1, 2, 3, 4, 5};
BitArray BitSet = new BitArray(ByteSet);
for (int bits = 0; bits <= BbitSet.Count-1; bits++)
Console Write(BitSet.Get(bits) + " ");



i R R R -

m C:\Documents and Settings\Administrator\My Documents\Visual Studio Projects\BitArray1\b... [Sj=

rue False False False False False False False False True False False False Fals
e False False True True False False False False False False False False True Fal
se False False False False True False True False False False False False

XA A5 A L PR AR AR 1, 1 X A B S B R BUEH AR BT L. KM e 2B Bl {6
BitArray FIIXFPSRAY T2 &) BUAR . (E/EIAE B 67 2B A Wi A BitArray s R 2| —MfE .

FIH Get J7iE LI R BIFAAE1E BitArray I B HIAL. LA BUE — M EHSH, A ERRBIMENZR
g1, ARG TR [ RMERKS 2 R B True BX False IAL{E . 9 T i~ >k H BitSet BitArray (A, X B 24 Get J7i
FAESE AT ACAS B

WSRAEAEAE BitArray H BRI 902 3w EUE GRa)ibyl, B4 E o fl 1 BoR k), A E—
Fh 7 V2o 4 I TR R S s 5 S B i 1 A 0, L HR IR A (I 550 2 38 WA I UG T A & M E UG . AR TEIE
B4 BitArray SEHT T ERACAD, (HZIRATTAT PAZR S AN A R IR 7 BE 4

X BAE PO T —ANF 5 4 Byte (1) {H (BP 1. 2. 3. 4 fI5) (¥ BitArray, JFH&AF A% R IEH
R BT 3R s H K
using System;
using System.Collections;
class chapter6
{

static void Main()

{

int bits;
string[] binNumber = new string[8];
int binary;
byte[] ByteSet = new byte[] {1, 2,3,4,5};
BitArray BitSet = new BitArray(ByteSet);
bits = 0;
binary =7;
for (int i = 0; i <= BitSet.Count - 1; i++)
{
if (BitSet.Get(i) == true)
binNumber([binary] = "1";
else
binNumber([binary] = "0";
bits++;
binary--;
if ((bits % 8) == 0)
{
binary = 7;
bits = 0;
for (int ji = 0; ji <= 7; ji++)
Console Write(binNumber([ji]);
Console WriteLine();



AR

m C:\Documents and Settings\Administrator\My Documents\Visual Studio Projects\BitArray1\b... [[=]
nAnnBan1
AROARA1 A

PannAA1 1

515151515 80515
ABBnAR1 01

IR B A4l 58— HU BitSet AR IRTFA Byte (F77) M (FRIBALAURE ) 1 BitArray. 128 —A>
H2H binNumber F&— > FRORAF 3K 7475 85 10777 B el o XA b 745 R 2 RS Byte (1) [ 3t
WAL, e —MIE (7) JFes, —HREsiEE —MrE (00 k.

FRUGBE—MIE, P2 EAEERAEOy 1 AnRO8EED 8o (WEARMBIE), AJRIEEMERE S
H o XEAWAARE BRI UILE BitSet £t (A1) WAIAZ B LALAE binNumber £041 (kD WM E. 2
N, XEUETE ERIEM AR D fe i 7\, BLUEATARME S 58 T XU ERAE . 8T AE (FEA RN
Xt 8 HEATHURARAFE T SRS IX 5 5 . WERBCAREL AU a4 28 )\ A7 B, 1y Hof HEX M ECS Bk 1.
N, T BRI

R QLB 2B E 2] T Main( )N, ERAERTRENZGN 2 KZGEAN B BIESE, 229 S
A WA 7577511 BitArray ZEKHH LFE T o

6.6.2 % BitArray R EA R
A2 08 BitArray ZEIHAR LA T VEM B . IX L8757 15N @ MEAR AT B 23 76 14 FH St F 3]
Set J5 1% IR VBB BB — MR IIAL . 7V FE T s
BitArray.Set(bit, value)
X HHY bit AR ES IR S], 1 value N2 7 B 25 H AL Boolean (Afi/K) MHUE . (REIX AR
H Boolean (Afi/R) BUK{E, {H/ZSEPr Bibn] ISR HABEME, om0 M 1. REMEK ST —TE IR HED
A AE BitSet.SetAll (False) H'—FF, SetAll Jiik o vr A A L EEUE . HI7 ikt RIEEUEE S Bl T 1%
TE—XKH And (5). Or (8. Xor (58) PLA Not (HE) J5vkH] BitArray bR ATA AL AT A CAHAT $ AL 4 o
B, (L2 T WA BitArray, ED bitSetl I bitSet2, #tnl A% N 517 IPATHAL Or (B #ff:
bitSet1.0r(bitSet2)
YESLs:
bitSet.Clone()
IR [E] T BitArray H)—AMEZE S, MR
bitSet.CopyTo(arrBits)
JUHE BitArray HI N A B HIZ— N 4404 arrBits HIFRIER A .
LXK, AR 2T HEA KRG Wi BitArray SRgs 5 b FE TR JE I 1.

6.7 Fi BITARRAY R4 5/ FEHTA B fiE

A E TG CEN BT W4 5 — AR AR B R SR SERL R i FE AT JE 07 o T A /N 4 4 2491 i
MRS, FRIX— &R BitArray SKSZBUX R A o

95 HX AN R SOk A P — AN BEE, REE R T RRE, HFHESIEM 1 3 1024 MR ES
TR AR N A BRI — L8 5 FE -



iir] Sieve of Eratosthenes

1691

Prime?

691 is a prime number.

- BX)

X SR AE SR B AE 2SR RS 3 O 1 DL -

List of Primes

1 2 3 5 7 1 13 ~
17 15 23 29 A 37 41 =
43 47 53 59 &1 67 71

73 79 83 89 97 101 103

107 109 113 127 131 137 139

149 151 157 163 167 173 179

181 191 193 197 199 21 223

227 225 233 239 241 251 257

263 269 271 277 281 283 293

307 m 313 N7 331 337 347

4s 353 359 367 373 379 383

389 397 40N 409 419 421 431

433 439 443 449 457 461 463 =
467 479 487 491 499 503 509

521 523 541 547 557 563 569

571 577 587 593 599 601 607

613 617 613 631 641 643 647

653 659 661 673 677 683 691 v




E Sieve of Eratosthenes

11023 Prime?

1023 is not a prime number.

List of Primes

239 241
277 281
317 33
367 373
409 413
449 457
431 433
547 557
593 558
631

673 677
727

769

823

863

315

7

1018

PAE— K EH D
using System;
using System.Drawing;
using System.Collections;
using System.ComponentModel;
using System.Windows.Forms;
using System.Data;
using System.Text;
public class Form1 : System.Windows.Forms.Form
{
// Windows generated code omitted
private void btnPrime_Click(object sender,
System.EventsArgs e)
{
BitArray[] bitSet = new BitArray[1024];
int value = Int32.Parse(txtValue.Text);
BuildSieve(bitSet);
if (bitSet.Get(value))
IbIPrime.Text = (value + " is a prime number.");
else
IbIPrime.Text = (value + " is not a prime number.");
}
private void BuildSieve(BitArray bits)



string primes;
for (inti=0; i <= bits.Count - 1; i++)
bits.Set(i, 1);
int lastBit = Int32.Parse(Math.
Sqrt(bits.Count))
for (int i = 2; i <= lastBit - 1; i++)
if (bits.Get(i))
for (intj=2 *i; j <= bits.Count - 1; j++)
bits.Set(j, 0);
int counter =0;
for (inti=1;i<=bits.Count - 1; i++)
if (bits.Get(i))
{
primes += i.ToString();
counter++;
if ((counter % 7) == 0)
primes +="\n";
else
primes +="\n";
}

txtPrimes.Text = primes;

}
FEZAMEH A S 1 7599 -
int lastBit = Int32.Parse(Math.Sqgrt(bits.Count).ToString());
for(int i = 2; i <= lastBit-1; i++)
if (bits.Get(i))
for (int j = 2 *x i; j <= bits.Count-1; j++)
bits.Set(j, false0);
BEAEH 2 25 I A B 54— B2 BitArray W EURIEH)-F 7R O91E, JF HISRFREE 2. 3. 4. 5 SEEHI A (54
— HR UG PR @2, TR A s m] LAXT BitArray $HAT — A1 B30 FH -
bitSet.Get(value)
IR THUE, BARNEBo R R REHREEAE, A 55 M M R s0X A EE, I B e 2

6.8 BITARRAY SRR FEHAFJE v L BT ELEL

TEXT &4 Boolean (Afi/K) {HEUALAE A1) & K BitArray 5N IZE A K. — Lol A0, & ax Lo gl 25 7Y
) T A, AT DAd i = i 7 R AT BitArray.

TEXT R T BitArray FUBR{HERCA A 22 57 604 JE v gt AT i TR K, BitArray J7vERUR AARFF IR A OB E . K
KR AL FRARN— FEANER.

INGE
BitArray RGN 4R & . RAERNEF 2 H 0 Fl 1 R3EIR, (H/2 BitArray R X LEHE B4 pl True (1) 1H
o False (0) {HAIEXAFMERE K. BitArray 7E 75 B A7 fif—4 Boolean (fi/R) MEUAR 2R AR, vl &7 EAH
e E RS EINAH, X2RN AT PURE 5 HAE A B A Boolean (Aii/R) BUEUE 14T AT 5 #4380
IEUNARFE A AL, B8 A B B A e vy i) 800 R A BB A R il = I 03 . BRAR — SL i ] e S 4iX
MUBR (BEAREG) NREFETT, HSEREE N ARSI EAE (5L Boolean BEE) AN,



%
1. Hm SR E O BitArray 28 (ANEL4k7K H BitArray 25, RAFE #7744 BUE Boolean (AfiZR) MHUE, JF
HIO XSG 8 4 i AE . $27n: H BitArray /E MR R BEHIE M, HRESHSIRE CrHA 7ML,

2B 4k 7K BitArray R E BT LGRS 1 R0, IE H R ik .

3 MZx>] 1 MNZR>] 2 it i BitArray KA — MRS — A5k WA BUE —NEREE, I B SUE M ALREAT
Wb, SR )5 A% 10 Bt AR AR R I EUE

4. Jon Bentley 7E H4 5 (I 5B ML E/E (SMAEERILY (2000 4EH D HHE T 5 BitArray HOZ L ) B AR R T7 %,
REMEBBDHK B P XHARAMRE . W EMKRESETSHTH MW
http://www.cs.bell-labs.com/cm/cs/pearls/cto.html. #&/51E & iHRE SR 7%, 3 H 2/ EEHEA A A 8- R A
VB.NET. %R, MRAFEZA— MG BT IR S, i A 575 ZEH L — 2 2 DK A S sElsin LT .

5.5 9w 5 AR F R LB E SR R AR Je 0k il R BitArray SESIUANFH AR il 250 4H SEOL PRI [R) 22 57 o R ASC I 46 SR B
REAFENE?



B 7E FRE. String A StringBuilder 2K

FRFERXT R ZHOT ENFE T 5 R IR K o A5 S0 AN W U1 8 AR 7 X S FE 3 SRR V2 R T 7 7F
o TXATAG AL B SR R AR PP AR P D3AE A5 5 A B IR 20038 ) il b 75 B0 SR A 10 . R EE T Ol 5 A0 B 7
FrEiJTiR, AT String 2K, RJFIESNGUFIH] StringBuilder 28, 427 75 ZS String X RIEATVF 2
AR} 22 F 3 StringBuilder 2. IX R AFAFH A String X GEEANTT LA [, 1 StringBuilder X R MJE S 251 .
S SAE T T IR AT 1% LA T AR A 0 B

7.1 STRING ZEf¥18

FREFZ TS En] DS T8 Brr AT S . 7E il & U TR S — X P& 1RS]S
SR AT LU= AR SO o T T — ST R R S
“David Ruff”

“the quick brown fox jumped over the lazy dog”
“123-45-6789”
“mmcmillan@pulaskitech.edu”

TR AT LUK H Unicode AT IAEAT A AT . 745 B8 AT DL BCH P AP T ZH i) o SXAARE IR R -7 E A
PR T TR . BHE AR B XA RG] SR (7 BT HIER AR RTRNZR S . £or
TR R “ 7

CHIE & IR 8 BA R 2 R R M —— R R/ B B AN 2R TR SR SR R o SIEBR b B YRR () i vk B 122
A DB B A A B RAT ], (B S SE EREAS AR I F AT R 2 String RH— DX R i R K

7.1.1 & String X &

A%k String 15 1 F B :
string name = “Jennifer Ingram” ;L fr) AL &,

IR, WA ALE M 2% 0 B IRAE A S e AR SR I IR T IR . A W HEEAT R 24 7 b B — R AR
5, {H2&SEPR B String X R 8 —ANS2 61,

CHIE S TR IE RVFETR B T E R L. CIBFRT R C++ih S RT RERARILEAR, HEXNT
AR BA VB T SNSRI E 2N AT BE — RTINS . B ST B R AT T a0 384T A7 A R X S P el - 5 8 L AE 7 15
BN B SCFRH N REBHL (D JHG, R s 5 — ORI B @lan, \n ST, i\t WER—
ANBIFRAT o AR N R AT B R E BT I A SR
string name = “Mike McMillan\nInstructor, CIS\tRoom 306”;

7.1.2 # H string KK 773411
BIRR AT 8 AT APAT VR 2184, (H2 A NHHRERE S AR ST . = AN E A RAE 2 1483
FREMTH . 2HE FRHENKE. DL 3 AR e E.
X BAE a7 i B AT X S e . IX BT String X RSB R TFTE “Hello,  world! 7. SR 5T
P H o B RO AN B S — AN BRI 28 — AN ] o ARES A0 R PR, S I ERAE 2 0 FH B[ String T3 ORI
using System;
class Chapter7
{
static void Main()
{
string string1 = "Hello, world!";
int len = stringl.Length;
int pos = stringl.IndexOf(" ");
string firstWord, secondWord;
firstWord = string1.Substring(0, pos);
secondWord = string1.Substring(pos + 1,(len - 1) - (pos + 1));



Console.WriteLine("First word: " + firstWord);
Console WriteLine("Second word: " + secondWord);
Console.Read();

1
}

R E R Fai 2 A Length JB MR ERT R stringl A RE . B2 B B2 745 5 T AP I S 2 &
X WEMARE—T 2 FEME R NKE.

R T AR TR R R S S R R, B R BN B A R AR o 7E— AN A I RE T, A T DU R 43R FRLAA]
FIT Ul 75 B4R 24015 R AN B 2 (A 25 4% . IX AT LLAH IndexOf A MME] . WA SBGE — AN F4/F, RJE IR
FETFR RPN E. chE S PTG T EN, TR PRS- N FRMAME o b, mH A5
WRAEALE 1 b, FARN DAESRHE . ISR ICIRAE A B R B HEAFRF, SR -1,

IndexOf J7VEIR B 1 43 B PIAN FRAa] (R S M AL E, SRIE A T — A5 Substring SR ELHBAE S — A HLia] 7455 £
ok . Substring JHES AN SH: — NG B DL B AR08 . TEE T XSS
string s = "Now is the time";
string sub = s.Substring(0, 3);

sub MEAE/Z “Now”. Substring 77 k2 TSR 1) A5 4 8 N4 5 il o, ER G SO B B 7455 R (R 2
T, WUCIEAS BT N 2

TR AU — AR MALE o THIG - fr s h i ok, T B2 1 pos ME TR BER pos B8 T 454
AL E, WARXFUFGRIRZ &R, B, BT RETER, PrbliXFect o2 b EcE .

TR A AR B ok . BESRANE AR E, A DARLENE 1S AN B A pos+l (IR
BOX AR AR S RS, RS R SR E ] — AN AR AT 008D IR AT A R 20 52 S s i
SRR RO ECE, BRI 7747 B R Bt GRS 2 WU A 45 2R 1 o X BLA] BUAH — 2800 A 50K S i 5
G, B FHR B SRS AL EARIN, AR5 F A KR 25 XA B o XA AT AR 2 VR T VR B B R A R T .

HEINIX B IRA @, AR EARIRSEH o SEhr R Z R T A% 2 AT DU R BE (R 5 6 4 RS il 25 L A
il FRATAT LA LA A [R] ) B2k S .

X HERH R EEAE X P IR
BT R P AR A ALE
il EERT
MR JE LT UGB 45 KR A & — AN - A7 B
TR PR S AT
ISR HAd S, R i BB R sl A 2 i 3 AT R R R
o ENPEIRR IR 2 B EERAE
T TR AR S RS T AR O AR S il BB A B 1A A 2144 0 word BOAR & LD »

using System;

S

using System.Collections;
class Chapter7

{
static void Main()
{
string astring = "Now is the time";
int pos;
string word;

ArrayList words = new ArrayList();
pos = astring.IndexOf(" ");
wWhile (pos > 0)
{
word = astring.Substring(0, pos);
words.Add(word);
astring = astring.Substring(pos + 1, astring.Length -- (pos + 1));



pos = astring.IndexOf(" ");

if (pos ==-1)

{
word = astring.Substring(0, asstring.Length);
words.Add(word);

}

Console.Read();

L8R, WERFTRAERE T P SR XA, B AT TR A R EOT iR Bl — MRS, R s
using System;
using System.Collections;
class Chapter7
{
static void Main()
{
string astring = "now is the time for all good people ";
ArrayList words = new ArrayList();
words = SplitWords(astring);
foreach (string word in words)
Console.Write(word + " ");
Console.Read();
}
static ArrayList SplitWords(string astring)
{
string[] ws = new string[astring.Length - 1];
ArrayList words = new ArrayList();
int pos;
string word;
pos = astring.IndexOf(" ");
while (pos > 0)
{
word = astring.Substring(0, pos);
words.Add(word);
astring = astring.Substring(pos + 1,astring.Length - (pos + 1));
if (pos ==-1)
{
word = astring.Substring(0, astring.Length);
words.Add(word);

}
pos = astring.IndexOf(" ");

}

return words;



HAZRELRPE, String SKROAA —METFRF RSB ITE T (Split J5i%), M HIEA —4NJ5% (oin
J7iE) W UBGE — MRS I B LB H A R — AR AR T — /N5 B L8757

7.1.3  Split Z¥%EH Join FiE

FEFAF B A ST PR A B — PR DL T RE . AN 4 R R A 1 E R S o B R R AR N IRV 2 AR T
HAUBIEAF AL — TR AR R Oy 1 AT A5 ER (0 0 il A S B R R AE — RS B, String S84 4L T P
AT T A5 8 1 Split J59%,  BLRFHRACA-Al A2 A2 ob BB A B4+ #R 19 Join T 1%

Split 7RIS — SF R RS, S E o AR B B, SRR HEIX BN String 2U4H N . LTTVE SEIL AR
HPE R ORI E 0 R AT B AL B I 2 B 747 5 b FERT—/NTTRISGI . SplitWords BREUUAR 2R AR AE A 73 BR A o
TMAEAE S Split J5vkms e DA 2 B4R AT I N 25 . 8 b, BRI RUR AR — NS5, ZSH0 i
char BB TR U, B I 26 — DT 3ok 2 R 20 B AT IO 74+

VR N IR 2 8 I 5 S 5 7 B 0 080 A5 1 05 ok H 008 10 o XA D9 212 5 7y W £, BRIRTAR Y CSVs.
AR MR B 5 0 BixX — ARE . 5508 BBt an 5] R X A 30 7 Mike, McMillan, 3000W. Scenic, North Little
Rock, Ar, 72118”. JtH W YR — MR EAE AR FE S AT 20 bR . X BLaT LA Split J7E A M2 4R BUN
B A, AR
string data = "Mike,McMillan,3000 W. Scenic,North Little Rock,AR,72118";
string[] sdata;
char[] delimiter = new char[] {,'};
sdata = data.Split(delimiter, data.Length);

PRAE R AT DA Bt BB ZH 7 VR A DU S84 T
foreach (string word in sdata)

Console Write(word + " ");

XA — NS EAL B Split J77E——RIEAAE BB AH N o R W8 flan, R BERE —DMHRITR
JECEAEHCH B AL B AT A R TRAE S AN TR N, R EER A T 21005 2GR 7 i
sdata = data.Split(delimiter, 2);

HAHNB TR R R

% 0 MITEHE——Mike
% 1 NIt E——McMillan, 3000W. Scenic, North Little Rock, Ar, 72118

DAERDT R S A —FhT57%, B Join THVEMEH R N 45 o BETNERIBUGERANZH: TRAGHH LR R 73 bR
TR KA AT 2 R 7 R AT o 3R B TO R A B G H SR Y o 38 N AR R A XM VR T S Ay —F
KT, Xl SR WL TVE R B String JEAR BT AR K E String BISE41 .

TR AN SR 7 A Split 75k B AR ) () 00 «
using System;
class Chapter7
{

static void Main()

{

string data = "Mike,McMillan,3000 W. Scenic,North Little Rock,AR,72118";
string[] sdata;
char[] delimiter = new char[] {',' };
sdata = data.Split(delimiter, data.Length);
foreach (string word in sdata)
Console.Write(word + " ");
string joined;
joined = String.Join(“,", sdata);
Console Write(joined);



String2 PLEFE KA stringl 54— 1
X P VEAE IR FR SRS B R O H SRR 5T (H Split J775) LA RAEE R M B 572 7 k32 2 HAth Y5 75 1
(H Join 775 =AEH A H.

7.1.4 WA R T

1E CHIE & A R EUAEL String X R TTVE . 52T 2 WL 7 k2 FIAE R 2 H8UE L T #AT L TAE IR K Ris
FARF. SR, AERELetE I T Hofh — S8 bE B R N s B 2. Bltn, i SRA BAE AT R 2 R T AT IERAE
TN —AFRE, SRS U 2 String PR BITNE T .

TFRE R B () ELAH EE RO I R E be s —#F . (B2, BT “a” K TIER/ANT “H” AR S W), Bl
B — e n] A & 7 . X RS2 Unicode R o B—N7RF (SEBR 2B —MFF5) #A —> Unicode
1B, #AE R I BUE 775 1 b R A SO R TR 0. 3B ASC BR80T AR 7 45 ) Unicode
f. ASC SEFR LR R E ASCI i ASCIl it —F55 T Unicode f 1% 7 4wtt, T ASC PR EUZAE Unicode £
B ASCI R E ST A R

N T RBN AT ASCIEL, T LUK 5 i) R 7Y B 0 455 ] PRI e 0 SOy — N8, 40 R s
int charCode;
charCode = (int)'a’;

XPESUBUY 97 fEAE SR R,

RGPS B I LR S b gl A2 LR BT B - et . FRFER “a” T2 e “b” M, BUE N AYwEY 97
ANE T 9ht 98. F5 b compareTo J772 ] AR KA € P String X R B HIREIOC &« X B 2K H 77410
fi L AR SR P

B NEAGIN I LB VR Equal Jivk. BETESH—A String MR, FFH SRS String X R HL
TEERIZH . BEERSE N TR LIS String XT R . WAIX IS String X RESHMER 787 (LB THET
iR, A THE IR B A True {H. BN, J5ikpiesiREl False . BEITVERE A 0T Bos:
string s1 = "foobar";
string s2 = "foobar";
if (s1.Equals(s2))

Console WriteLine("They are the same.");
else

Console WriteLine("They are not the same.");

T AR T2 CompareTo. T VEH L — String fE NS4, (HREREASAM/RE. Bz
AR T iR Al 1, -1 B0 0, FUASUE B i 24 17447 B N e 5 V2 B 7457 B SEB 2 TR SR B ok kg . T
] A& — LS5«
string s1 = "foobar";
string s2 = "foobar";

Console.WriteLine(s1.CompareTo(s2)); // returns O
s2 = "foofoo";
Console WriteLine(s1.CompareTo(s2)); // returns -1
s2 = "fooaar";
Console.WriteLine(s1.CompareTo(s2)); // returns 1

RPN TRFERASE, A4 ComapreTo J7ikaxik Il —> 0o TN RALIELS T4 8 “ART " WHINERFR 8,
WA TTiELR -1, BIMFALSRSFfre “m T WHTER TR/, I J7ER B 1.

¥ CompareTo J7 12 /& Compare J7i%. Compare J7 2% S MAE A— AN RITHRIAH . Lk F
CompareTo J7VAAA A A ELA SRR, 1 Ho6T- AR R Fr) EL e 23R [RI AR [F) O 4E . Compare J772:F N FH 40 R Bl :
static void Main()

{

string s1 = "foobar";



string s2 = "foobar";
int compVal = String.Compare(s1, s2);
switch (compVal)

{

case 0: Console.WriteLine(s1 +" " +s2 + " are equal");
break;

case 1: Console.WriteLine(s1 + " is less than " + s2);
break;

case 2: Console.WriteLine(s1 + " is greater than" + s2);
break;

default: Console.WriteLine("Can't compare");
break;
}
}

AP LE AR 5 H 2 IR A F A LR T 242 StartsWith A EndsWith o X 885251 5 AR R — AN FF R N
ZH, T HAE SR LA R S HUE AT IR s R4 075 #8221k [1] True {H
TR BCMERF U] T IXETER . B, X ER ] EndsWith J7ik:
using System;
using System.Collections;
class Chapter7
{
static void Main()
{
string[] nouns = new string[] {"cat", "dog", "bird","eggs", "bones"};
ArrayList pluralNouns = new ArrayList();
foreach (string noun in nouns)
if (noun.EndsWith("s"))
pluralNouns.Add(noun);
foreach (string noun in pluralNouns)
Console.Write(noun +"");

IR T — i, HErp e g BRmE. 855, BREAELHEHANITR, FAE
ARG AEE IR, JHEREZIERNE —NMES B, K5, BErEDES I HICEN S L BRI K.
FENRZXAME R 1A R EE A AR i LARTER ™ tri” TSk B 53]«
using System;
using System.Collections;
class Chapter7
{
static void Main()
{
string[] words = new string[]{"triangle", "diagonal", "trimester","bifocal","triglycerides"};
Arraylist triwWords = new ArraylList();
foreach (string word in words)
if (word.StartsWith("tri"))
triwords.Add(word);
foreach (string word in triwords)
Console Write(word + " ");



}

7.1.5 AL BFRFER I T

FAT e b PIE H AL AT AR R . IR EAE R A PN, NFAR R TR R, R
FrB IR AT, BURRELE R RIS, DA A 45 B IR NS A 8 AR5 B PR BR A%, 1B T A 4 R LR A
£ String ZEHH BT 01X LEPRAE R HCA A L 5%, IR A/ R 0 IR L TR AT B g

XERESELL Insert J7iEIFG . WUNESIEREANFRRAAAR D FRETREN B . Insert J7VES IR AT
M FrrE o AT s X BR

Stringl = String0.Insert(Position, String);
N HRE — AL
using System;
class chapter7

{
static void Main()
{
string s1 = "Hello, . Welcome to my class.";
string name = "Clayton";
int pos = s1.IndexOf(",");
sl =sl.Insert(pos + 2, name);
Console.WriteLine(s1);
}
}
it -

Hello, Clayton. Welcome to my class.

PR FPEIE 7 A7 8 s1, AT RSN A Al 7R, AR RO T AR ARSI AR A
—N PR R N T RAEE S P AR, B ERBIZ SHAE Bin b

Insert JJAZ )G T — NG BTTEHE Remove J5ik 1o RMINESBUEN N BEASH: —DITIRALEM—
MG, bR ER R AT R . I RS E SR A4 ) U A AT B R B
using System;
class chapter7

{
static void Main()
{
string s1 = "Hello, . Welcome to my class.";
string name = "Ella";
int pos = s1.IndexOf(",");
sl =sl.Insert(pos + 2, name);
Console WriteLine(s1);
s1 = s1.Remove(pos + 2, name.Length);
Console WriteLine(s1);
}
1
NI R4, Remove J5ikkH] T Sl FAHFEIRIALE, 17 IS IR AL 20 8 A BE R 5 T H a1
B AR BRI Ay 57 s BB RE 3 HL FO VRS R AT A 8\ 21 45 0 o B 4 7
string name = "William Shakespeare";
int pos = s1.IndexOf(",");
sl =sl.Insert(pos + 2, name);
Console WriteLine(s1);



s1 = s1.Remove(pos + 2, name.Length);

Console.WriteLine(s1);

m C:\Documents and Settings\Administrator\My Documents\Visual Studio Projects\StringAlgs\... (=]

Hello, William Shakespeare. Welcome to ny class.
Hello, . Welcome to my class.

T RE B JTIERE Replace J7ike IXMINESBGEANZE: EERE BRI 17 o A IR B sl ) 45 H
W77 77 2R B ) A R . NI Replace J7 A A A%
using System;
class chapter?7

{
static void Main()
{
string[] words = new string[] { "recieve", "decieve", "reciept" };
for (inti = 0; i <= words.GetUpperBound(0); i++)
{
words[i] = words][i].Replace("cie", "cei");
Console.WriteLine(wordsli]);
}
}
}

X BT E— T ZH T 17 52 W Replace 73R 7720, BESR 2 Il B H Jo 3 RAF AU String X R, Bt
PUS 5 E 74 R P B S0k 514, X is| T R A B
words[(index)].Replace("cie", "cei");

MIRIXFEMME A M, KSR 125 5118 words(index)tH5L String XF R AI{E . (24 Visual Studio.Net % 51X
ToEF, RIAZWHEE] T Intellisense FRVFXFEML.)

HE R AR REEEN, Oy 7 BRSSO, 2 T EAEST BN XA 0 Bl #EAT . String SEALEE AR
A7 MERHEF AR )95 PadLeft J772: 1 PadRight J57%. PadLeft J7 ik axit 445 B AT 4 x4 55 HESI, 17 PadRight 75
SN FRFER AT IEX SRR . BN, A R EAE A 10 AN RF R XA A 0 S5 AT BN BRG] “Hello”, SRR E S H
FIE A
string s1 = "Hello";
Console WriteLine(s1.PadLeft(10));
Console WriteLine("world");
iy R

Hello
World

N PadRight 5 v I SEA -
string s1 = "Hello";
string s2 = "world";
string s3 = "Goodbye";
Console Write(s1.PadLeft(10));
Console WriteLine(s2.PadLeft(10));
Console Write(s3.PadLeft(10));
Console WriteLine(s2.PadLleft(10))
i 2

Hello world



Goodbye world

A — AN T TR Sk B RO 0 A L BE R ) B
using System;
class chapter7

{
static void Main()
{
string[,] names = new string[,]
{
{"1504", "Mary", "Ella", "Steve", "Bob"},
{"1133", "Elizabeth", "Alex", "David", "Joe"},
{"2624", "Joel", "Chris", "Craig", "Bill"}
L
Console.WriteLine();
Console.WriteLine();
for (int outer = 0; outer <= names.GetUpperBound(0);outer++)
{
for (int inner = 0; inner <= names.GetUpperBound(1); inner++)
Console Write(names[outer, inner] + " ");
Console.WriteLine();
}
Console.WriteLine();
Console.WriteLine();
for (int outer = 0; outer <= names.GetUpperBound(0); outer++)
{
for (int inner = 0; inner <= names.GetUpperBound(1); inner++)
Console Write(names[outer, inner].PadRight(10) + " ");
Console.WriteLine();
}
}
}
BRI A2

m C:\Documents and Settings\Administrator\My Documents\Visual Studio

1584 Mary Ella Steve Boh
133 Elizabeth Alex David Joe
2624 Chris Gordon Craig Bill

Mary Ella Steve
Elizabeth Alex David
Chris Gordon Craig

55— H R R A AT BB R, TS B 2 PadRight J7VE IR

X B &I BT H T 47 53 1 H B . String R AL 1 —Fh -1k H BIH Concat 7774 . I 7 VA2 HIUE String
XRPFNFR, HEATRRAAE—E, RFREGER TR G N2 50 H 7 B i
using System;
class chapter7



static void Main()

{
string s1 = "hello";
string s2 = "world";
strings3="";
s3 = String.Concat(s1, " ", s2);
Console.WriteLine(s3);

}

HMH ToLower Jji%A1 ToUpper Jji%id Al ME 77 8 MM G K5 IR0 (i B 238D T X BAE AR
B S A i B 3K 6 5y 1) AR S
string s1 = "hello";
sl = s1.ToUpper();
Console.WriteLine(s1);
string s2 = "WORLD",;
Console WriteLine(s2.ToLower());

ANATLL Trim J77EH0 TrimEnd 7B S50 . 7EALPE String X G, X EUX} G B 2 B4 25 K Bl Hipth
1 T BLE 755 B (TP AR B as AL o Trim 59280 TrimEnd J7 15004 2 10 25 A% B A 7 757 745 88 IOAE— S A B i
MNATEERT PLX HE € BN F AT AT 563, ] IR R AT B 2 . an SR8 E 1778,  HAERA i k5
TR 4T, IBAEATEZEIHR A AT R,

kG A, S AT B T AR AN SE R AL B S M AT AR
using System;
class chapter7

{
static void Main()
{
string[] names = new string[] {" David", " Raymond", "Mike ", "Bernica "};
Console WriteLine();
showNames(names);
Console WriteLine();
trimVals(names);
Console WriteLine();
showNames(names);
}
static void showNames(string[] arr)
{
for (int i = 0; i <= arr.GetUpperBound(0); i++)
Console Write(arr[i]);
}
static void trimVals(string[] arr)
{

char[] charArr =new char[] {''};
for (inti=0; i <= arr.GetUpperBound(0); i++)
{

arr[i] = arr[i].Trim(charArr[0]);

arr[i] = arr[i].TrimEnd(charArr[0]);



TR
m C:\Documents and Settings\Administrator\My Documents\Visual Studio Projects\StringAlgs\... (=] B

David RavmondMike Bernica

DavidRaymondMikeBernica_

N AR AN SEFIHE HTML ARSI R) 25 T HTML A% XK
using System;
class chapter7

{
static void Main()
{
string[] htmIComments = new string|[]
{
"<I-- Start Page Number Function -->",
"<!-- Get user name and password -->",
"<I-- End Title page -->",
"<!-- End script -->"
L
char[] commentChars = new char[] {'<', 'V, '-','>'};
for (int i = 0; i <= htmlComments.GetUpperBound(0); i++)
{
htmlComments[i] = htmlComments[i].
Trim(commentChars);
htmlComments][i] = htmlComments[i].
TrimEnd(commentChars);
}
for (int i = 0; i <= htmlComments.GetUpperBound(0); i++)
Console WriteLine("Comment: " + htmIComments]i]);
}
}
T T A

m C:\Documents and Settings\Administrator\My Documents\Visual Studio Projects\Strir

lComment: Start Page Number Function
Conment: Get user name and password

omment:  End Title page
[Comment: End script

7.2 STRINGBUILDER %

StringBuilder ZRHEAt T X 2 AR String X R IIAFHL . String ZRIIX SRR, Xl B RE A REXHBA 13T 2028 .
FEIREAE String XS RIMER, BLa =4 — NI SORGAEEE . 75— J71H, StringBuilder X &1 Z AR, 2%}
StringBuidler XJ AT U, TEAE UL B SR a6 X GO AN & B AN AT A o AT SR i EH 27 String



X GRS EeAE LA StringBuilder 8. ACEE S AT 1) A 284 A— NI A e o, bl ik A ke e Ak
P Stringbuilder J5Hf S & LLALPE String 285 NG 24 .

1E System.Text 44 3k 4 ] LAFR B StringBuilder 25, it LATERE{H FH StringBuilder XJ 5t 2§ i BLAEFE T HR A L 44
P

7.2.1 ¥Ji StringBuilder X%
X AT DR A =7k TR B — Rk A StringBuilder X5 . 25— 7 y2fd F BRI AIE 85 R B @0 4

StringBuilder stBuffl = new StringBuilder();
XATAREL AN T X3 stBuffl, X RIAE A LRI 16 DA FAF . BARAERBOARER, H
Fe A] LA IE I FE A i A R TR AR B A B I VAT B, AR T THX A
StringBuilder stBuff2 = nNew StringBuilder(25);

X ATABGAEEE T — M ILA T EAERAT 25 D FRF I R o B2 AL G 5 T H S U 45 R A NS4
StringBuilder stBuff3 = nNew StringBuilder("Hello,world");

REMFEREN 16, XREFATRHRESEA BT 16 N7 . WRFFHFHESHKERT 16, WABRBERS
WEN 32, ik—H@BI StringBuilder X R4 &, MAKBEHMESHIN 16 NFTF.

7.2.2 3REGE HREXRT StringBuilder X R HI5 2

£ StringBuilder 245 J U JE P 1T LLF RIRHUA 2K StringBuilder X R[5S Length JEMEFE & T AT SL6H
FFM%E, M Capacity JEMEWIIR[E] T SEBI AT 25 /. MaxCapacity J& 125 3R [HI06E G 24 57 5245 1 BT e VR IR B K 155
B RERANECE A RSN 2 1551 3 sh 8D

T R B IR S 1 Y i

StringBuilder stBuff = new StringBuilder("Ken Thompson");
Console WriteLine("Length of stBuff3: " +& stBuff.Length.ToString()());
Console WriteLine("Capacity of stBuff3: " &+ stBuff.Capacity().ToString());
Console.WriteLine("Maximum capacity of stBuff3: " + stBuff.MaxCapacity.ToString());
Length JE& It v] DAF SR 156 & StringBuilder X % 10240 K B, mitan B N X R
stBuff.Length = 10;
Console Write(stBuff3);

X BACRD % H /2”7 Ken Thomps”s

N T HMEREE T & T StringBuilder SERI /N, W LA A EnsureCapacity /712, I HALZ 3 — AN BEHCK 1
&R NEE, TS

stBuff.EnsureCapacity(25);

T R B PER Chars B . MBI IR PIES TR EM B LA, MaB B FriHE S ok
i e NS SR T Chars J& 1R — AN a7 5431«
StringBuilder stBuff = Nnew StringBuilder("Ronald Knuth");
If (stBuff.Chars[0](0) !=<> "D""c)
stBuff.Chars(0)[0] = "'D’";

7.2.3 184 StringBuilder X} %
X StringBuilder Xf R FIMEIUALFEEN RAR RBAMINE 715, 1EX RAPHENFRT, S EH AR TR R &
B—ETR, DA R TRT . AN BRI SRR AR DGR 772
HWRLAEH] Append J7V5FTLATE StringBuilder X SR BALTRINF AT . XM IES W — N AR A ASE, JF
HA AR R R A U BT ERRE . X AR P UL T Append J7 i AR 53
using System;
using System.Text;
class chapter7
{

static void Main()

{



StringBuilder stBuff =As nNew StringBuilder();
String[] words = new string[] {"now ", "is ", "the ", "time ", "for ", "all ",

good Il' n n ll’ Ilto come n Ilto II’ Ilth "'"ald Il' n fll' "thelr II’ "party"};
fFor(int i = 0; i <= words.GetUpperBound(0); i++)
stBuff.Append(words[indexi]);

Console.WriteLine(stBuff);

S ARAE P a2
Hello, world
Hello there, word
W] LAZE StringBuilder X RIS T 478 o Prid s U745 At A A% U U BT HRAE A P AT H o A/ T 2 o
RZ RV T, FrAZ B 7R — A WU . T RN Frs IXREAE StringBuilder X R P4 8 kg 203
using System;
using System.Text;
class chapter7

{
static void Main()
{
StringBuilder stBuff = nNew StringBuilder();
Console WriteLine();
stBuff.AppendFormat("Your order is for {0000} widgets.", 234);
stBuff.AppendFormat("\nWe have {0000} widgets left.", 12);
Console.WriteLine(stBuff);
}
}
B i A

m C:\Documents and Settings\Administrator\My Documents\Visual Studio Projects\StringAlgs\... |5 - o) x

lour order is for 234 widgets.
le have 12 widgets left.

B — X KIE S OB RAR SO R N FERAT RGN S 10E 5 J5 A R B He ks Xl . 152
m%%ﬁﬁ%ﬁﬁ%%%ﬁ%%iﬁ
FET KR Insert J7ik. IXFNITVESCVILE 24T StringBuilder X RPN FFF e o WAL =28 H—1
SR TN E . 58 AN S HONR AR TR/ 8 o TR NI 26 = AN S 80002 — R, Bk
Yo BT BN R4l N A5 R IR EL
N BMEF U T Insert J7E A
using System.Text;
using System;
class chapter7
{
static void Main()
{
StringBuilder stBuff = nNew StringBuilder();
stBuff.Insert(0, "Hello");
stBuff.Append("world");



stBuff.Insert(5, ", ");

Console.WriteLine(stBuff);

char [] chars[] =newchar[]{'t,'h’,"e",'r','e'};
stBuff.Insert(5, " " + new string(chars));
Console.WriteLine(stBuff);

}

T2 R it 2

and on and on and on and on and on and on

MR BUEFF R 18 = AN S H Insert J7 5K Ui B ZHE A BIREL:
StringBuilder stBuff = nNew StringBuilder();

stBuff.Insert(0, "and on ", 6);

Console WriteLine(stBuff);

I B 4 o

and on and on and on and on and on and on

StringBuilder 28 Remove J71 1] IIEFF M StringBuilder X R AR Fi . IXFh TSNS E: THUAA B A
TR R AT ECRE . R TV AR SR R
StringBuilder stBuff = nNew StringBuilder("noise in+++++string");
stBuff.Remove(9, 5);

Console WriteLine(stBuff);
LB BORE e B
noise in string

9%, IEW LA Replace J7ioKRE #it StringBuilder X RINFRF o XM ITVEAPIANSHL: BRI IH 775 e 122
A HALE ERF AR . T ARG B SE B 1 an ey 4 X A 7
StringBuilder stBuff = nNew StringBuilder("recieve decieve reciept");
stBuff.Replace("cie", "cei");

Console WriteLine(stBuff);

XHEH “cei” BipitE—A> “cie”,

TEALEE StringBuilder XTI, &% & B A 1B 77 H, X KMEZEA 18 H—Fh{E StringBuilder ZEH1%H
RIHIT7%. X AT LLA ToString 75 R SEML . IX A J7iE 23R [0 241 StringBuilder S ) — N4 5 S5 . 4 T 451l B
z
using System;
using System.Text;
class chapter7
{

static void Main()

{

StringBuilder stBuff = nNew StringBuilder("HELLO WORLD");
string st = stBuff.ToString();

st = st.ToLower();

st = st.Replace(st.Substring(0, 1),

st.Substring(0, 1).ToUpper());
stBuff.Replace(stBuff.ToString(), st);
Console.WriteLine(stBuff);

RPN T BT E “Hello world”, 2640 stBuff F4ft il 7 freh (st A8 &), SRJGHTRF R T a 4%



BRNG TR, BERETRARPE RS, HSUa i st EEHUE StringBuilder XTRH HIIHF47Hi . Replace
THES—ANSH R T ToString Jiik, BN - MSERURBUR TR 1. XERTFEELIFA StringBuilder X
ZH.

7.3 STRING 285 STRINGBUILDER [¥) 1488 FLE
ARELDL String 285 StringBuilder ZRIFERE LB I ISAE NG R . KK EFNIE String XS 2 A ATAR 1), 1M
StringBuilder X G NIAEXFER] . IR A IA L HAA(E StringBuilder ZEE2FEINE R HE, AMIAEESMEH
StringBuilder (¥, 3X /2 54 StringBuilder 88/ JLANBEHE & BEAT RO AT 745 5 AR BRIK) V2% - S I/ 7E 77 B3 String
JPEMIRHE GBS LRI FTTAZ) AT LT StringBuilder X 553 il String XF % Ry & P50 A1 25) o {HE 75 20
TEATI M StringBuilder X5, DL ANy N EL4RSH String X R LA T o
X BB NAAEE . B A WA TR D IR K/ String MR, 05— MR T RIFE R
f) StringBuilder Xf % . FIFHAFIFUEAE I KK Timing ZRHN SR BREHAT I« XPEBREE 7T=K, B—K
T % 100 DRI R, SRJERHT 1000 MR R, f&ENRZHT 10000 MR R #4E, FFHK
XPHI T AR I TA] o 3xX BLRT R A AR a0 R s
using System;
using System.Text;
class chapter7
{
static void Main()
{
int size = 100;
Timing timeSB = new Timing();
Timing timeST = new Timing();
Console.WriteLine();
for (inti=0;i<=3;i++)
{
timeSB.startTime();
BuildSB(size);
timeSB.stopTime();
timeST.startTime();
BuildString(size);
timeST.stopTime();
Console WriteLine("Time (in milliseconds) to build StringBuilder " + "object for " + size + " elements: " +
timeSB.Result().TotalMilliseconds);
Console WriteLine("Time (in milliseconds) to build String object
timeST.Result().TotalMilliseconds);
Console.WriteLine();

+ "for " + size + " elements: " +

size *=10;
}
1
static void BuildSB(int size)
{
StringBuilder sbObject = new StringBuilder();
for (inti=0; i <= size; i++)
sbObject.Append("a");
1

static void BuildString(int size)
{



string stringObject = "";
for (inti=0;i<=size; i++)

stringObject +="a";

}
X RTINS
m C:\Documents and Settings\Administrator\My Documents\Visual Studio Projects\S8Test\bin\... JR[=] |

- |
milliseconds) build StringBuilder obhject for 188 elements: @ |
milliseconds?> build String object for 180 elements: 8 =

milliseconds)> build StringBuilder obhject for 1808 elements: 18.8144
milliseconds) build String object for 1008 elenents: @

y {in milliseconds) build StringBuilder object for 1HUUH elements: 1U.8144

Tine C(in milliseconds) build String object for 18008 e¢lements: 100.144

X F AN NI Gk 1, String T %A StringBuilder X R 2 B LA E A ZH. FL b, d@n] LFex T
K F 1000 AN B 745 B 1T S 48 String ZEAE F StringBuilder SRR & —HFERT. SR1, 4iAF] 10000 45,
StringBuilder 2R &H E RIIZCRIEF . RELE 1000 A7 FFF1 10000 M2 M EE R ZER . (B2, 4P KR
FESASXE A 1000 AMEA T 10000 A FF7F 0TS LLE

INGE

TERZH CHRE 7 oo 277 B AL B A2 5 DL o String RONTE 778 L EHAT IR FIERERSR ML T 2 2
FERI V5. AR “2dn)” WEFFMFHRRE (Mid. InStr 2555) (RZ&0TH, (2L MERe EIE M R 5 KX 2
K String FEF LT IX LR A

{E CHIE T 1 String KR AR AR [, X ME B JON AT SO I #EE G — TN ORI A . i RAE ) i
FIFREHE, B AT EDN RIEAT VR 2 2038, B AN ZA StringBuffer 8R40 . StringBuffer X &2 Al 4L/, X
2V B 2T RE . X B IR T 2480 String X R A StringBuilder X S AE K B LI 1000 AN 45 B B[] 1
o

>

LG 95— bR B SR AT VB 480 1 7 BRI B (AR5 AR ) o A P10 252 SR A2 410 B ] o ) B — AN BE AR 21 B3]
FIARE, I HBEEREPARBRINTSF “ay”. #H1W, 5iE “hello world” Hiffl 5 WiZ A8 a% “ellohay orldway”. It &
B ] i AN REAE R, T HL B R 2 A S A& AT 0], AR RS

2059 5 — DB R G457 b b S B IR B BN %R 8] — AN IEHUE . AR R — TR
VA, i H A ] RS S AR KT T e B (1 eR MR R AT DAL EE String 28t ] LAALEE StringBuilder X R .

3319 S > R O] DASREUE U0 52 IXAEIEL, SRR IR [B1SABL fifty-two IXH (K i) s 5

AIERE — DT REP 20— SR 18 -2 U 7 B ) 20 i A [R5 43« 40, 187 565) “ Mary walked the dog”
AT A3 i Rl

FiE: Mary

1518 : walked

Tifk: the dog

1 PR ESUS Z B AT DAAL 3R String X G AR AT DAL EE StringBuilder X %o



5% 8 & AASILACA SCA AL

S String ZRA StringBuilder KMt T — BT VERIRALFLIL T 777 B3 IO 8d, (EJ2E RegEx MI'E HISCRFRAI AT
e AR S54RI T SR KA TIRE . 34T R (AL E B ST R A IO GBESCILAD),  PASGE I FR O 1 0
FIE AR IR 5 RPATERAE o FEARTERF S T IREITE BE W 2SS 712 LA S R T e AT TR R 3l S AR AL I T
%o

8.1 IENZRE AR

Bl IEM A A2 — A THR A Rt R NE 5, ER 0 TN T EE TR BRI H T4
AR T o IEZRIE AL AT DL SRIAT 4 8 03 R, ] DU T 55 8 1 B 4k

RNk A S e — A T T HAR A B BB 25 i . @ H s oL, ENREAH 5 A
SULHS, P IENERIATN “the” W LAS 47 H oA 2 A7 B 40 380 ) [RI AR 455 PP B AR LG o

IEN R L v VELE RN TEF R R 45 . o P T TRORER . Bl 4. KEHRHERP T
XTI

R2ZHA LT ENHE P AE TP H B RN FRA S, B IREARATIR A SRR B . TR
N REERT R N SN VNI I el
C:\>dir myfile.exe

W4 “myfile.exe” HURIEMFRIAN . LIENFRELL#RLS dir (HROFRER) fd, BRJEEXM RGP
5 “myfile.exe” FHULECH) SRS Won 72 Be e Lo

UE SR IENRA P BT 5. RN NI A B
C:\>dir *.cs

KBS AT EARIENFRER T . “*es” RIENERGBNK. MES (O Zos M, XEWSE “ILREAN
EE AR, AR, FRIEHIRRE 7> “.cs” MRS R B E AT 1o XA IEN A Y] “ULES
Y 4 ‘os” HIFBAERHISAE”. BB NERIARMEISS dir (HROUHREZR) e, HERR LSRR
Y4 N .cs FIFTA .

LR, NATE T AR 2 08 F VP 2 OB KIIE A5, ATX A~ S LR AR N — DRI 4. e —
HEERFEF AL C#il 5 Al IE WAL R ef 12 2 A A

8.1.1 k. fEAIENRZERX

AT IENERIA S, 7524 RegEx KRG AFEF . KK 1] LALE System Text.RegularExpression 44 38, H1 4K 21| 1X Fif
K, —HILXMRFAN TIET, $HE e 2 RegEx FERMAT A F1E 1. W R EHATILA, #7224 A Match
Ko WRFITEAME e, WATEE Match 28 7. BUMARZ /2 2 1| RegEx J5HY Replace /712,

T ERE B W7 5 A AT B iRl DU AR IR . AR 25 8 — MR A7 5 “the quick brown fox jumped over
the lazy dog”, X HAHEAEFFFEf Rk B HLE] “the”. NIRRT B XU

using System;

ROk

using System.Text.RegularExpressions;
class chapter8
{
static void Main()
{
Regex reg = nNew Regex("the");
string strl = "the quick brown fox jumped over the lazy dog";
Match matchSet;
int matchPos;
matchSet = reg.Match(strl);
ilf (matchSet.Success)

{



matchPos = matchSet.Index;

Console WriteLine("found match at position:" + matchPos);

TR 26—t 2 B —ANBT ) RegEx X R I HATZ VLA IR Ik AL B S IGE &5 o 5 FHRBTLR L T
froZ g, AT —A Match X4 matchSet. Match ZEN A7t FH >k 5 1E 30k A0 AT DU I B s 44t 1 vk

If iBFE A T —Fh Match 2RI @1 Success KA & 52 BINIULEC . WIERAEIR BN True, FRA4 IENERE X AEF
FrE R 2 /DICHL T — 2T G, fAETE Success HIME L2 False.

TR IE ] LA A — 5ok BB R VLR ) o 38 T 1R I e 30 H AR 45 B A% 3845 1sMatch J7i% 77 20
AT RAO IE WA AT . an SR 1Bk 0™ A4 7 ULIE, B2 XMtk A True, 5N A Falseo IXFHJT
IR NS P .
ilf (Regex.IsMatch(strl, "the"))

{

Match aMatch;

aMatch = reg.Match(strl);
}

H Match ZKH)—N AR B A BEAEAE— UL . AERTTH S, B0 58 “the” FAAEPIANILAC, X HLA]
DA 55 b —Fh3E Matches ZEoRAFAE 5 IEN RE XA ZANILRC . Jy 7 AL FTAA 4k 21 (10 UL AT AT BAE DU RE A7 i 21
MatchCollection Xf G 1. X HA AL (£ Main BN R85 7RGE):
using System;
using System.Text.RegularExpressions;
class chapter8
{

static void Main()

{

Regex reg = new Regex("the");
string strl = "the quick brown fox jumped over the lazy dog";
MatchCollection matchSet;
matchSet = reg.Matches(strl);
if (matchSet.Count > 0)
foreach (Match aMatch in matchSet)
Console WriteLine("found a match at: " + aMatch.Index);
Console.Read();
}
}

FE T REDHR AT Replace J5iE— N F7 8 7 — 47 Hf R B k. Replace 7R LME N — R = A2
B RTTRAAT I — D HARr TR, EEBME T8, ULHEESRE T4 ZXBAIHH 2] 7 Replace J7i%:
string s = "the quick brown fox jumped over the brown dog";

s = Regex.Replace(s, "brown", "black");
WAL HIEE: “the quick black fox jumped over the black dog”s

B0 EC AN SCA AL X A VF 2 RegEx MISCHFIS I IV o AT IR 48 B B8 o] T2 BONIASE FH 560 42 2%
FR IE ) Rk 5

8.2 HE A
TE9m 5 IE M ZFRIB RIS %, 2005 & B IEN RIE XA BCEREE, W “RHUTEC IR 88 “ULic— ke
ZUR7o FFBCRTA] AT DA I SR U 2 1E ) 20k 5 L .



XBEEEF S - MEEEENS (£ XM EEE U IENERE X ROZITE — a2 AN E RN T4/ . TR
FE RSB 13X A B ] R

using System;

using System.Text.RegularExpressions;

class chapter8

{
static void Main()
{
string[] words = new string[] {"bad", "boy", "baaad","bear", "bend"};
foreach (string word in words)
if (Regex.IsMatch(word, "ba+"))
Console WriteLine(word);
}
}

LILACH Hm 2 “bad” F “baaad”. IEMIFREXIENEE—DLLFHE “b” LI HES A8 “a”
17 H A o P AR UL

AHADRFIBERFES AR S Do ZXANMEE R IENFREXRZ LA FA B2 A B TR/ ER RS
XA EEF AR N, POVE S8 S S EULER) L A . 10, R0 B9 AAnD,  n ST N A AR Bl
BEHL “ba*”, B4 B BB B AR S VLA .

5 (7 ) B ML TR B — RSO . W RATSE AR o 1 IENRIE ARy “bard”, o R —
AN “bad” AT LADGHC.

M REAE R RGN B ECE — 0T L B — AN IR AR B UL RS, AR AE{n}r, IX BLAY n 2 EER IR UL RCHUE
AR U B T XS ] Y
using System;
using System.Text.RegularExpressions;
class chapter8

{
static void Main()
{
string[] words = new string[] {"bad", "boy", "baad","baaad", "bear", "bend"};
foreach (string word in words)
if (Regex.IsMatch(word, "ba{2}d"))
Console WriteLine(word);
}
}

X B IE R IA A VLR 47 “baad ™.

T AE R HE T AR AR e mT DA I VERE O de KA A B/ ME: {n,m}, X B n FoRULEC A B/ METT m IZR
INENAE . 7E B i ey, IEMZRIAIS “ba{1,3}d” KAl LLUCHD “bad”. “baad” PLK “baaad”.

B H B E C & e i8R ] R R IS BB 200 AT N . AT B R TR 2 ULAS, 1 HX M ha s
2 FEHATUARIULE . N — M7
using System;
using System.Text.RegularExpressions;
class chapter8
{

static void Main()

{

string[] words = new string[]{"Part", "of", "this","<b>string</b>", "is", "bold"};

string regExp = "<.*>";



MatchCollection aMatch;

foreach (string word in words)

{
if (Regex.IsMatch(word, regExp))
{
aMatch = Regex.Matches(word, regExp);
for (int i =0; i < aMatch.Count; i++)
Console.WriteLine(aMatchl[i].Value);
}
}

}
}

JEA I IZA T LR B AMARZE: <b>FH</b>e (M T 700, IENZRIEILES T <b>F 15 s </b>. FHIii i
B w5 (7 ) w2 S B SR B A S A, B R A 1 X
B I U RIE S 21 B s R s U el READ VLS, TSR T REZ IO DLAC 1o

HEIEM R A B “<e>” W2 THIH . XRFEAZIWEL R, ME-BHT “<+? 57, #ish
FUIERARIILEC: <o>Al</b>. Wil HCR I T LA ITA SeEin— 60, BRREEA XS5 WK ECET .

8.3 fEFFRR

PR N T ] 3 T E R BE M ZRIE e RN RFRITG . F AT P i A T —
TR

REE NIRRT (O X MIEFIEREESHHK TR, (H2E0iSA m .
) S AR AR R A ILAC . R R s
using System;
using System.Text.RegularExpressions;
class chapter8

{
static void Main()
{
string strl = "the quick brown fox jumped over the lazy dog";
MatchCollection matchSet;
matchSet = Regex.Matches(strl, ".");
foreach (Match aMatch in matchSet)
Console WriteLine("matches at: " + aMatch.Index);
}
}

MG BERE Py A AT DA B ) ) AR 2



m C:\Documents and Settings\Administrator\My Documents\Visual Studio Projects\Re

vate 8
natches

) ] DAVG S 745 H TR o — A B 45
BRI A R TTE R R T EAEZ AT B B8 O ARG, Bl 2 FOR IR =75 8 B R el /M8 R 75 . 1
TR A FH A [ 45 3 ) — > s 48«
using System;
using System.Text.RegularExpressions;
class chapter8

{
static void Main()
{
string strl = "the quick brown fox jumped over the lazy dog one time";
MatchCollection matchSet;
matchSet = Regex.Matches(strl, "t.e");
foreach (Match aMatch in matchSet)
Console.WriteLine("Matches at: " + aMatch.Index);
}
}
T P % 2

matches: the at: 0
matches: the at: 32
FEAE I IE M B I iR A B A A S P A AR KW LRS- A& (D BEEHN
IEMFRIER . FEH S NP R ERR . WA E R 5 1) IE Rk T AT NS W F B4, AT LS R
W R X FER)FRIA: [abedefghijkimnoparstuvwxyz]. (H2XFERRMEDE R, i@ iET S (a2 kKR BHEH]
(77 AT PAGR 5 8] 5 R4
TR YA T e R I A I U 08 R VL P AR
using System;
using System.Text.RegularExpressions;
class chapter8
{
static void Main()
{
string strl = "THE quick BROWN fox JUMPED over THE lazy DOG";
MatchCollection matchSet;
matchSet = Regex.Matches(strl, "[a-z]");
foreach (Match aMatch in matchSet)
Console WriteLine("Matches at: " + aMatch.Index);



}

T2 7 A VU BC ) 2 BE it A2 AR Se 40 i B 3d] “ quick”s “fox”. “over” Fll “lazy” FFHE.

TR UL Z H PR S W AR RE UL /NS F- B VCAC R S 2B, B4 m] DA IE ) 308 35 X #F «
“IA-Za-z]”. 48R, WRFEEAFEEIHNET, W] DY SR [0- 91X A B AU F5.

A, SRR ARCE — MRS (Y BITE TR T DL F R R 1 B E RN R . i,
WRA FH K [aeiou] kTR TG ES, AN DS [Maeiou] KK R4 & B ARG &

WERIX A FERERAEFE, who] DOE BRIk 2 il ) 5. BRI S 0X MEF: [A-Za-20-9]
X B —ANa] LSRR R FIRER BN 77725 \we \W HIRZFZ R \w ), ek B SRR R JE I8 745 (L
WbR AT 5o

IeAk, B R PEET TR ([0-9D HRNd GEE BT CHE & H RAH i FRAE HAL =R T 68 2 5% SUT 51,
Fr LA aiN\d X FEARISAE el & AR LA\ 2 2R U6 I TR R A UM 3R AR . AR 774728 ([~0-9D MIIA]
A RD IXFE. ffa, AR SR h 9y e EE A A, FrAE\s FRER TR, 1S A
P SN | a o o I S ) =R S Bt SR AP A R T Eal = e

8.4 AW EBBUENRER
CHE B8 — RVIAT LLAINZS IE W F0E U ia AT . IX 2eia FATA] DAEAN P BOE NI 205 538 74 5 (115
LR B RIER AT A X LIS FF PRI
HNEOHIET S 2 FEOEM A R BEAE 747 8 BT FITIR AL R BIVL IS . XA S Bl w77 (A 774
15 FHX BAR T, IEMRE R 558 — AN/ FEE“h” B R R AHUCAS, 17 200 35 2 155 B b oAb & B “h 7,
BN o -
using System;
using System.Text.RegularExpressions;
class chapter8
{
static void Main()
{
string[] words = new string[] { "heal", "heel", "noah", "techno" };
string regExp = "Ah";
Match aMatch;
foreach (string word in words)
if (Regex.IsMatch(word, regExp))
{
aMatch = Regex.Match(word, regExp);
Console WriteLine("Matched: " + word + " at position: " + aMatch.Index);

KB A I g A /5 “heal” A1 “heel” ULAC.

XEIEAH NS 2 RBUENFRE TR BB . XMW S 2Rof s (). wnRET—A~1EN
FixAEsan FE:
string regExp = "hS";

A4 “noah” & ME—BEFL | A ULAC .

WAk, 53— W E AT LAE IR 2R 2 A5 e G VLR R B8R AEAE Bl i 2 . IX i UL IG R e R AR AE
FAZS &5y B Bl G TR AR BREE AL . bW 5 F\b K. IR LW &5 ) TAR R

string words = "hark, what doth thou say, Harold? ";



string regExp = "\\bh";
XA ENFRIE RS Z 55 B P #E “hark” AT “Harold” AHIULHL
7 IE M ZRR 3 Rk o] DS A At — 26 5, (EUR R = e il FH B 5

8.5 &

RegEx KA —E 73 dl bt v] DL RA DIV ECHEAT 704, MIAE = RF i b A QUL L SE45 & . N, 45 5€ T4E
HAERS 747 e, A P RARR E H s . i I H 28—, winT DA e e N —4H, A H R ER
AT T .

85.1ELH

X BT REA B USRI 40 2HAE o B 455 A B R 1) TE U 0 2k o) DAAH RS — M . IR A AZEA 411
—HE, BESREAT A AL, RO AT DB e MEIE R E S 4L (E N — D, EEFR FIIFR .
“08/14/57 46 02/2/29 45 06/05/85 18 03/12/88 16 09/09/90 13”

XA FAF Rl A2 AR H AR A ) o SR R R VLI AE R TIT AN ZAE o a] MEIE M FRE AR —ME A 4
ESHCE
(\s\\d{2\\\s)

I g 5 IX AT R IEN A, R R AL 1 R B T 375N . AL IR E T %,
RlEF KU EELSHREE. THXBOMEFRHE T EA A
using System;
using System.Text.RegularExpressions;
class chapter8

{
static void Main()
{
string words = "08/14/57 46 02/25/59 45 06/05/85 18" + "03/12/88 16 09/09/90 13";
string regExpl = "(\\s\\d{2}\\s)";
MatchCollection matchSet = Regex.Matches(words,regExp1);
foreach (Match aMatch in matchSet)
Console.WriteLine(aMatch.Groups[0].Captures[0]);
}
}
8.5.2 A4

MM HE AT E. arAHER SN, KRRy B B VLR v Dol 44 551 BIH . dr 42 ik
IR IA AT 1) 1] 50— 948 S A FA KR B, T ELIFEF D “ages” ddnsadl, wLL
EIEMFRB G BT HIE

(?<ages>\\s\\d{2}\\s)

WA LU — X NG SR A AT S A4 T

DR ERE — T IRAMER, ARy T4k H I AGZ 6, 1 B 4G kA H . i fins:
using System;
using System.Text.RegularExpressions;
class chapter8
{

static void Main()

{

string words = "08/14/57 46 02/25/59 45 06/05/85 18 " + "03/12/88 16 09/09/90 13";
string regExp1 = "(?<dates>(\\d{2}/\\d{2}/\\d{2}))\\s";
MatchCollection matchSet = Regex.Matches(words,regExp1);



foreach (Match aMatch in matchSet)
Console WriteLine("Date: {0}", aMatch.Groups["dates"]);

}

XH R

: B8/14/57

e: B2/25/59

& : B6/705/85
e: A3/12/88

: 89,8998

I T A R L D R TR A i

(\d{2}A\d{2}A\\d{2})\\s

REA B RIE AN “2 MFERE R, FHEREP DN — %R, FEE WM — %A
2k, FRE DT N THIENFRIESH, v LA 51

(?<dates>(\\d{2}/\\d{2}/\\d{2}))\\s

N7 BN TR EAICE, 7 ZH Match 281 Group J7iE RIT T4 5 4 -

Console WriteLine("Date: {0}", aMatch.Groups("dates"));

8.5.3 ERFIEMTHE RS MERRE R AITERET=

W7 5 3 mT DA SR i 1 208 2 ) AT B A JE # R BIVLACHRR AL o X L6l 5 AT RE 2 IER A, X sievkas IR
Pk AL FHRRFFR AL AR (IR BURFPRRARVL RS (O o 58 T 21— La 7 B I iX 28 Py R it o BE IS 2
g

XEEWT E P AN ERHE RS LA IR TR WS o SRS T T I AR U

(?= reg-exp-char)

X B reg-exp-char 2 IENZRIA BT AT BUMrE 10 B R SH8 2 3 VLT A0 24 51 7Rk eS8 2 0 B R A,
IRAVEHEHEAREE . I BACKS U] 1 e = i AR

string words = "lions lion tigers tiger bears,bear";

string regExpl = "\\w+(?=\\s)";

T ) 02 i B BR B 254 B AR SRR A 7 VLS . DEEC R A A “lions™, “lion” “tigers” A1 “tiger”. 1EN|
FiEAVLHC I, HRALE M . O — g s EE .

AW E R IER TR S . REMRIAILEC R S 1T T RE AR E AL B RN, B2 W 5 siaks:
VLHE. T2 AR B s

string words = "subroutine routine subprocedure procedure";

string regExp1 = "\\b(?!sub)\\w+\\b";

I T D 2R 08 30 A GRS B 4] BT DT RS AS 2 PART SR “sub” FFAR ) . VLECHIFRIA] A “routine” 1 “procedure”.

PR ORIIWT & 8RR RIS RWT S« XU 52 Em A SR A A SR, MARRA 7. N AR B &
YA T AT 5 — AN IR ) S m) TS R W
string words = "subroutines routine subprocedures
procedure";
string regExp1 = "\\b\\w+(?<=s)\\b";

EAENRIE R R BB “s” ERSEP A 1L%. IR ¥EA “subroutines” Fll “subprocedures”.
REFRIB A VLIS B R LM, B2 A S m) 45 2R W 5 s 4k 2R UL AT . 3 B AT MRS 5 s e 3k £ 38 i) 1 0
Rk, ARHE A VLA R LA BE “s” GV, U T XA
string regExpl = "\\b\\w+(?<!s)\\b";



8.6 CAPTURESCOLLECTION 3§
LHIEN A UL 7 Rk A 5, 7248 T — M BEFR 902 Capture MUXF R, T H 2B X KA N3 4 A
CaptureCollection FJEE& BT . H7EIENZFRA XA Al ar 2 R0 e, XANAH0H B CHIRERES
N T EFAGRI N 1 dr A AR IR WA SR ISR, WU R B Match X5 Group J& 1) Captures J& .
TXAE S R AR S Ty BRARIC o R RGNS e — AN IEM A, FAURESIR [B) 722745 e rh R B a0
SRS, T ELE AR RS 2 S A A LI
using System;
using System.Text.RegularExpressions;
class chapter8
{
static void Main()
{
string dates = "08/14/57 46 02/25/59 45 06/05/85 18 " + "03/12/88 16 09/09/90 13";
string regExp = "(?<dates>(\\d{2}/\\d{2}/\\d{2}))\\s(?<ages>(\\d{2})\\s";
MatchCollection matchSet;
matchSet = Regex.Matches(dates, regExp);
Console WriteLine();
foreach (Match aMatch in matchSet)
{
foreach (Capture aCapture in aMatch.Groups|["dates"].Captures)
Console WriteLine("date capture: " + aCapture.ToString());
foreach (Capture aCapture in aMatch.Groups["ages"].Captures)
Console WriteLine("age capture: " + aCapture.ToString());

}

}
B i A
| C:\Documents and Settings\Administrator\My Documents\Visual Studio Projects\RegExp\bi

late capture:
age capture: 46
ddate capture:
age capturei 4
date capture:
age capture:
idate capture:
ge capture:s

FE IAMER T 1R ULES, A AR 7 ANFR Capture 5845, — M2 HISER G 73— R4
WG o T AT A CaptureCollection AT A ORH $R 4R DL AT I AMUAR A2 # J (VLT o

8.7 IEMZRIA AT

FEFE T 1E W ZETA 2RI g A LAV E T LA IR I X S0 T 1) ¥ AT € 22 AT 1 X DA TR U ek sURT AFE 24T B IR
BLAE, 3091 RN R A CLAMERE T PRIE AT . TR TR 1 AT AR B A AN R 100

FEAEMRZA, FEFEEX R E T WHFEO T, X Regix KTk —fa @Il EIF E =
MNSHER AT LU EEIT T, el Match 7775 Matches 7772, i, WitRAEE Y IENZRIA i E Multiline JET1, 1L
B AT RLAR T THR A«
matchSet = Regex.Matches(dates, regexp, RegexOptions.Multiline);

XA T [ Ho AR 10 ] DL B AT LA Intellisense SRi%+%.
N TH R AT AT



RegexOption Inline

member character | Description

None N/A Specifies that no options are set.
IgnoreCase I Specifies case-insensitive matching.
Multiline M Specifies multi-line mode.
ExplicitCapture N Specifies that the only valid captures are

explicitly named or numbered groups.

Compiled N/A Specifies that the regular expression
will be compiled to assembly.

Singleline S Specifies single-line mode.

IgnorePatternWhiteSpace | X Specifies that unescaped white space is
excluded from the pattern and enables
comments following a pound sign (#)

RightToLeft N/A Specifies that the search is from right
to left instead of from left to right.

ECMAScript N/A Specifies that ECMAScript-compliant
behavior is enabled for the expression.

RegexOption Ji 11 N E T ik
None N/A Ut A I E .
lgnoreCase I Wi 7 BEE KNS VLR
Multiline M i Z AT
ExplicitCapture N Tt B U TE A 4 38 B A e 44 R4
Compiled N/A U B 206 TE D) 0k 2 18 T
Singleline S Ui B FLAT AR
IgnorePatternWhiteSpace X Tt B T ST HE e AR SO, T BATERBRERAE RS () 5.
RightToLeft N/A UL RS N B, A A 2 .
ECMAScript N/A 1B ECMAScript-compliant 47 A% # ik 205 2L
NG5

TNk SR AL 15 R e R HAT SCAR AL FEAE AT AL . BN A ] IO 8 (“a”), W bLRdEEE
RS, UETBREMRETMAZITHATINS. SR, (B2 RN RIE AR & 1 AR A S AT
SCARGEE, FEAF AW String R THEIXFEN T

ATREENNE T IENRIE AR, IR T E 2 R IENRIEX AR, 1557 Feiedel {145 (1997
RO

]
1. W45 IENRIEACRITE N 71 9 45
a)  H—MFEE X, RETE=AFR, RERk—NFER “y” AR FERFE.
b) L “ed” Z5REM—AHiA.
o  —AHIESH,
d) — HTML 8 3hrid .
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¥ oZE WA, DictionaryBase 50 SortedList &

UL PR B AE X RAF AR R S50 . VED8— R R 9K, DictionaryBase JE AT LLAISR SEELAN AR £
Padtiy, Forp I se Rl 250 A A A B A7 A BRBRE (X o X Hn G544 T REZ R AR . BERR A Hofth — L R S5 K 2K
B, ARF TR WA A AR, DRI DictionaryBase JEII4kAK JivE. FHJG A 5T BN LA I EdE 4
FE (IR 2 FH B SR

BT MR S5 AR S 2 — A SortedListe TSI 2 I 23 SR 5 T-SAE R A7 A BN 1) o SR — iy
BB 44, PRy 51 P Bl 2504 8 1 2R 5 1AL BB AT LAYG ) B AE S5 H P Bl X BSR4 M AT e
R T AR MR . AEI R G 2 WHE SortedList 2475

9.1 DICTIONARYBASE 2%

K AT DA = B0 45 W 2 — ok LA ) ] . A R R AR DG H e, T A R Sk & 1
DictionaryBase 2578 —Fh F{E LA 7 s sc LK% (Muslnherit) 2%,

FEREAE 7 b BN S2BR b2 4E A DictionaryEntry X R RAE# ). DictionaryEntry Z5A324L T AR, —A>
T REETM 55— N THE . fEXAEEHTE O R 2 Key JBIEAT Value BIEIX AN E I (875 Mt EE
XS B 7L N A, X872 IR I MR . A FEA f5 221 DictionaryEntry X4 .

AN S, SHEEXAAEERFRA InnerHashTable LSRN R . RBHIE 12 mo VR4S ESIZR, P
DAIRAE R BT B2 — i R FH SR A B0 B B s rT L T

DictionaryBase Z852Fx_F5H T 2R H System.Collections 44 775 [A] ) FL1HI, B[ IDictionary. UEFt ML Fa AR
JE BTV 2 25350, 45 ListDictionary 2R A1 Hashtable 5.

9.1.1 DictionaryBase KRRl 7 AR B M

78 FH 7 BN GOFEAT 1A B IR 75 AT T LR R A o sl i D IR EBCE T 5 7522 Add J5 RIS IR 804 » 75 22 Item
i REL R EE, 752 Remove J7 V2R BRFEREXS, IEFEE Clear J7 V2K b AT A £df I 54 45

HEE AR ARSI A SIS 18 . TR UL T — MG 4 A 1P Hk R S () S

public class IPAddresses : DictionaryBase

{
public IPAddresses()
{
1
public void Add(string name, string ip)
{
base.InnerHashtable.Add(name, ip);
1
public string Item(string name)
{
return base.lnnerHashtable[name].ToString();
1
public void Remove(string name)
{
base.InnerHashtable.Remove(name);
1
1

IEREBIIFE, RETNVERIEFRLWER .. £ SR E S iEas. X2 —FWRm L, KR
VA BT S ARG BRI MG B8 4T 1 o Add 73304 /1P HihE X EE S 5L, I HAR A L3 45 78 3L A b s2 1k 1)
InnerHashTable % R[] Add 777% .

ltem 7772 ORI [B1 25 S8 R IR B 7 I AH o X BB R A% 3545 InnerHashTable XT GAHR Y Item 7715 SRJG 231k
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)5, Remove JIEIEREE FAE NS HORIR], I HILSHifk i 45 RIBEH) A FEL 2R 1 Remove J5i%. )G, J7
AU R T 5 R B AR IR A S e R Bt

THREBMH T XLETTER— M
class chapter9

{

static void Main()

{
IPAddresses mylPs = new IPAddresses();
mylPs.Add("Mike", "192.155.12.1");
mylPs.Add("David", "192.155.12.2");
mylPs.Add("Bernica", "192.155.12.3");
Console.WriteLine("There are " + mylIPs.Count + " IP addresses");
Console WriteLine("David's ip address: " + mylIPs.ltem("David"));
myIPs.Clear();
Console.WriteLine("There are " + mylIPs.Count + " IP addresses");

LR e ) B 52

here are 3 1P addresses
David’s IP address: 192.155.12.7
There are @ IP addresses

IX HLG SR AT BE SR ) — M B R i A A B DUTE Tk B SO R B B i o TR T B R 2R AR
i, ARRE AT AN S N 2] IPAddresses ZE[1)5E LA :
public IPAddresses(string txtFile)

{
string line;
string[] words;
StreamReader inFile;
inFile = File.OpenText(txtFile);
while (inFile.Peek() !=-1)
{
line = inFile.ReadLine();
words = line.Split(',");
this.InnerHashtable.Add(words[0], words[1]);
}
inFile.Close();
}

AR M M 32 25 R TR -
class chapter9



static void Main()

{
for (inti=0;i<4;i++)
Console WriteLine();
IPAddresses mylIPs = new IPAddresses(@"c:\data\ips.txt");
Console.WriteLine("There are {0} IP addresses", mylPs.Count);
Console WriteLine("David's IP address: " + mylIPs.Iltem("David"));
Console WriteLine("Bernica's IP address: " + mylPs.ltem("Bernica"));
Console WriteLine("Mike's IP address: " + mylPs.ltem("Mike"));
}
}
BERE e o A

m C:\Documents and Settings\Administrator\My Documents\Visual Studio Projects\Dict!

here are 3 1P addresses
id’s IP addres 192.155.12.2
's IP adc 192.155.12.3
Mike’s IP address: 192.155.12.1

9.1.2 HAh ) DictionaryBase J77%

X HIAA HA R 5, EAT# S DictionaryBase 2B/ 51: CopyTo J7V%A GetEnumerator Jii. A/NTiskist
WIXLELT Tk,

CopyTo J7 A7 ML) N 252 i 25 — e B . R ] DUAE S AL 7 I % Object, SR G FH CType RRIEHE XS % 4 H ik
A DictionaryEntry, {H X H W iZ 45041 75 B i DictionaryEntry %4 .

AR BB T CopyTo J7 V2
IPAddresses mylPs = new IPAddresses(@"c:\ips.txt");

DictionaryEntry[] ips = new DictionaryEntry[mylPs.Count-1];
myIPs.CopyTo(ips, 0);

RIS RN A N BT b e R R, SR8 1 iR 5 T F B R4 SR 2% — . CopyTo 77
LSRN SE: BRI BB G E R ARSI E . B0, a0 e CAPE R R RS S N 25,
EFR WA ) BRI — NS AN S

— HAB M BTN, T AL N S REAT AR, B B BoRME . RIS 1R
]:«F:
for (inti=0; i <= ips.GetUpperBound(0); i++)
Console.WriteLine(ips[i].ToString());
I BT 4 A2

.Collections.DictionaryEntry
am.Collections . Dictionarykntry
am.Collections.DictionaryEntry

sm.Collections . DictionaryEntry
.Collections.DictionaryEntry
System.Collections.DictionarvEntry

J

AT, XA TR N . AR EAEHEE RO DictionaryEntry XF GAFEE S A, T IX I FRATHY



HERFSE R, R ToString /%!

Console.WriteLine(ips[index].ToString());

AT AR BIFFERI N A . A T B B DictionaryEntry XTSI, HURE EARIEE AR N ST R &2
R AR R E IR R Key JBIEEL Value BT (HZEEAA GERIEWA 2 Key BN 2 Value WE? 42 HL A
B E M HA 5, HoE 2R R EAE I AT 1. BT BLZE — X RE KT, HERNREE, B=A
MR REE T, LA,

IAEGR S HAAD L SV S PR B Al 1

for(int i =0; i <= ips.GetUpperBound(0); i++)
{
Console.WriteLine(ips[index].Key);
Console.WriteLine(ips[index].Value);
}
it 2 -

m C:\Documents and Settings\Administrator\My Documents\Visual Studio

Bernica
192.155.12.3

9.2 JEHIH KEYVALUEPAIR 3£
CHIE F IR 7 —MUNRABR R VPO R MR R, R GO I TS0t R AR B 1 . IX AR AR 2
KeyValuePair 2. M TR R IABERFA — DR A —ME, i LUE S 2 52 21 IR .
—/™ KeyValuePair X} G 0] LL[A] T F1 X SEA714L -
KeyValuePair<string, int> mcmillan = new KeyValuePair<string, int>("McMillan", 99);
X B2 73 A e SR A
Console Write(mcmillan.Key);

Console.Write(" " + mcmillan.Value);
WA R B AL N, A KeyValuePair & LLELAF K. T BIFE 2551 156 W Ana] s ] 25 4 13
using System;
using System.Collections.Generic;
using System.Text;
namespace Generics
{
class Program
{
static void Main(string[] args)
{
KeyValuePair<string, int>[] gradeBook = new KeyValuePair<string, int>[10];
gradeBook[0] = new KeyValuePair<string,int>("McMillan", 99);
gradeBook[1] = new KeyValuePair<string,int>("Ruff", 64);
for (inti = 0; i <= gradeBook.GetUpperBound(0); i++)
if (gradeBook[i].Value !=0)
Console WriteLine(gradeBook[i].Key + ": "' + gradeBook[i].Value);



Console.Read();

9.3 SORTEDLIST 28

IEUNFEAR T HE o $E B HFE, SortedList A& 4% {8 7 7 28 T8 RAFABBRAE XS o 4470 (1) B AR B L)
A DUE X R EE 54 o b, 7EFRIE TR 31 o A5 B8 BT A A 1) 1] 2 1 B BRI A7 TR o AR 5 I 340 100 B 2
fo] FH R AR A — AN B R IE R

9.3.1 f# i SortedList 2%
BESR SortedList 22 DictionaryBase ZE[WHFKk1L, FrLL SortedList 2 n] LA IRV 22 F0 6 i 55 1 FH IR AH R 1) 5 =k
i .
N T BRI A A TS =AM 1P MR SortedList X 5 :
SortedList myips = new SortedList();
myips.Add("Mike", "192.155.12.1");
myips.Add("David", "192.155.12.2");
myips.Add("Bernica", "192.155.12.3");
XL T ROCH T, TP Huhk R AR A
SortedList 2/ 118 FH R AS 70 VFf o R BE - AL P 3 1 230 2R 2 .
SortedList<Tkey, TValue>
Bilhn, AT LAFE myips %R X AESLI1L -
SortedList<string, string> myips = new SortedList<string, string>();
A LIS A5 A5 i A7 A R 58 BT B B SE AL -
SortedList<string, int> gradeBook = new SortedList<string, int>();
I AR R B NS HU Item J7iE W] LLECRIA -
fForeach(Object key iln myips.Keys)
Console WriteLing("Name: " +& key + "\n" + "IP: " +& myips.ltem([key]));
KBS 7 R A

m C:\Documents and Settings\Administrator\My Documents\Visual Studio Projectsististbinisti... (=] K |

: Bernica
: David

el 5 2, War LUl 51 R 51 8Ok X KR, PRSI HUE X (RIS ) A7 72 S brArf Bl 1)
BAHNPIALE . T FR:
for(int i = 0; i < myips.Count; i++)
Console.WriteLine("Name: " + myips.GetKey(i) + "\n" + "IP: " +& myips.GetBylndex(i));
XBARY P 1 58 4 — FEAFAE IO 44 A0 1P ik 3%



W C:\Documents and Settings\Administrator\My Documents\Visual Studio Projects\stist\bin\sii... =] [

: Bernica
e: David
: Nike

e: Bernica
: David
e: Mike

AR TS BOIREE, 38 45 B S B media WA R 51 B0 J7 U] BAEBAE XS AN SortedList "R . X BARID 1
B 73X S R ) 5
myips.Remove("David");
myips.RemoveAt(1);

W ARAR B LT 51 17 R AFHL SortedList, {2 XA HITEAEAE R RGP BUER R TI AL E, IBATULA T
T PR 75325 e i X S 1
int indexDavid = myips.GetindexOfKey("David");
int indexIPDavid = myips.GetindexOfValue(myips.ltem(["David")]);

SortedList FIL B 1 VR HAR T %, X BB RSGET VS.INET (42 SCRRORITF FE e e

INGE

DictionaryBase 282 HISR GG FH - 7 ML R 6 o - M U2 R A B3R (B3 A I O AR RE ) 1R NI LE )
B S50 RO B Y A7 B BB XS N ) — PR AR &5 44 . B XHE N DictionaryEntry X G R T 774%, T H AL Z1FH Key
77121 Value 772X [B] DictionaryEntry X % A FSEFR1E o

MRE P R T A R IR Y R B S M e, 28 2 3] DictionaryBase 2K, I E L N S HOESINZ - dL 2L
E1EN Object KAFAE, (HAEXT T H & X FHIMN T, 27 70T Re2 HIRE AT B R A e )8, AR5 A2 748
RN R HE 5 T k.

SortedList 25/ Dictionary ZR [ —MURFIRRAL . &3 A AN I8 i S8 R A (E XS . bk, tn] Blid
ok 512 G100 7 2OR BRI 7 SortedList ME, H ARSI OB E, XA EBHAEE AL £
System.Collections.Generic 44 718+ 145F SortedDictionary A LIM&iE ] SortedList 25— FEH1E

2
LA FIATIF R 1 IPAddress 2B SEBIR RS — AN oR 1P Hudik 19753, o A4S 1P ik 2 4 B 5 07 s E 2
. I HATRX AN S 7R AERE P A

2R S —ANMRT HERAP#E R B L N SORSCAR I 4 A S S5, i g B 7. JF BIR'S Tkt AT
RIFEH, W VR B SR 7. T B 1N AR RSB

AR A TGRS — AR R s — 2 A0 A R IR A TR BT IR A A B BT AT Sl R E AT B R IR B e
R H R

AVEE W S5 >] 3 IRE L 45 AT DAL 7 BRI A2 #A] .
5.1 M H SortedList K HH 4w 545> 2 KRR
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HIB I — P WAl B0 P B, A2 IR A 7 3T DA S Ay N ATHR 5] 5t o 8 iR A s 2 h e
MRONERANZR . REHIIRRME 7 PdE il . BIER. DA (3R, (BT A B i K E Bl MEZ AR 1
BRI, BOIRMEEPATHARR DL X TIXRE A, HABIREMSEES (F3HH 12 SE ARNTT
T ISEHD .

NET HEZLEESR (it T —Fh AR A HI AL BEER R 92K, R Hashtable 28 AR BT A, M HILH 1 sk
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10.1 HFUMER

HUH B 254 2 PR S B Vi 1 o BRAR T AR S AR 75 B8 I B oKD, BB R HEE 0 S nsk —EE
B SURST IR TR AR o AP E B N (0 B — N B T e T Sl B, X RO . D TR
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fRR IR IEIIEA BT CATERY 5 AT 18 iR S AF 783X A )

10.2 EFHEI R

M PRSI R B M T I S8 O BUE 282 . Gn SR T T R S B o R, I e T P P R 0 3R (] S i o o)
RN 25 R o (R BB U X AT E,  thinSes = # /2 LL 0 250, HAH IR/ A 10 s L.
R RN IR AN R B IR R 2 — o Behh, anERSCBE It FEALAE A, IR HUE R KB 122 5 50 50 Ml 73 A 5%
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SR, EVFZ N HRE P A oG PR A i o A OGBS ek e SE N IR A, T HLIE 75 B
BEZ MR A A R R BT DB S A S BE ASCH AR N . RN B B A RN B
FEWIE 1o T B 281U 1 ] ek ) AR B B
using System;
class chapter10
{

static void Main()

{

string[] names = new string[99];
string name;
string[] someNames = new string[]{"David","Jennifer", "Donnie", "Mayo", "Raymond",
"Bernica", "Mike", "Clayton", "Beata", "Michael"};
int hashVal;
for (inti=0; i< 10; i++)
{
name = someNames][i];
hashVal = SimpleHash(name, names);
names[hashVal] = name;

}

ShowDistrib(names);



static int SimpleHash(string s, string[] arr)
{
inttot=0;
char[] cname;
cname = s.ToCharArray();
for (inti = 0; i <= cname.GetUpperBound(0); i++)
tot += (int)cnameli];
return tot % arr.GetUpperBound(0);

}
static void ShowDistrib(string[] arr)

{
for (inti=0; i <= arr.GetUpperBound(0); i++)
if (arr[i] != null)
Console WriteLine(i + " " + arrl[i]);
}
}
LR e ) B o«

y Jennifer
7 Clavton

Beata
2 David
3 Mike
7 Michael
8 Bernica

TFEFT showDistrib 15 HIHIF bR A 44 7 SE il B AR B N 0 B o AR 0] LA BRI IRE, 0 AT A /24 il
B15] . A REAEAE R I T IR MR AL

SR, X BEERIERE DRI FFARIA K& Rk T . AR, RO KN
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(B A FH AL I B 380 PR 881 R R B e D, — > EE L (10 Jod ) 3t 2 B B R 2

B AL PRI R NI GR T RO R P AR IC i e B0, (H2 — DN E MR EZ 10007 (RIRAZE
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fifeft T A RE. HIREENY, WG MR-
static int BetterHash(string s, string[] arr
{

long tot = 0;

char[] cname;

cname = s.ToCharArray();

for (inti = 0; i <= cname.GetUpperBound(0); i++)

tot += 37 * tot + (int)cname][i];
tot = tot % arr.GetUpperBound(0);
if (tot < 0)
tot += arr.GetUpperBound(0);

return (int)tot;
}

XA REFIFHED (Horner) VENERITH Z TNREL (5T 37D, 1ESH (Weiss 1999 4F) SRIRFH 24 %1k
S BR A AE E
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Bernica
Donnie
Beata
758 Jennifer
9 Mavo
7?2 Mike

3 Ravmond
J Clayton
9238 Michael
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10.3 ERBFIR LI
N TAERIR P AR, FERE R REENE, REUT BT N TR . AR IR . TS R
e
static bool InHash(string s, string[] arr)
{
int hval = BetterHash(s, arr);
if (arr[hval] ==s)
return true;
else
return false;

}

MRBARTEBIIRN, LXK REEE (True), HUEREMRE (False). 1% L2 AT EAE IR 4L
(RIS AT I [A) 55 B 2B U A (R I () EAT BB, DROAAR WY S B R S AT I [0 VE 22, 2 SRBR AR B e S 2 41T
URFR I BIFEAL o
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10.4.1 FEXBFNE

TEMIAR E SCHU R B, 75 BT 1 R — N ARSI R TR N . IARRH R, AR LA 4
JMIEAT o ER AR EH & B S B s U [ 1 M R R BUE, B2t 1 T .

PR R R TR ) 7 G 22— A e AR SR SR B 3R o A2 — MM AE B R U R W I ] SRR 454, & mT A6
M. ERZHESIT, IR R A, (AR RS A SH arraylist, ‘B2 RTFA
F s R YE EI B AV FCE 2 S, Bea, X P07 B 2 R 2 8 S RE N s A

NTIRAN—NEAEI, 15 e BRI E M —A arraylist FISRAFRERAET. SR )G B E AR IR & O 4T
arraylist Wo WIRAFE, BT A WA, WRAFE, A Add 530 EdE TS N2 arraylist N .

N T WHB R P B — BRI, 38 i e RS BRI BRI R EOME, JF B BRI arraylist. A5 BE
RHME 1B ICE arraylist o GRAELE, S ERHEE.

N &K T BucketHash ZR[1AXES, EHFE— Hash %L, — 4> Add J71EM1—> Remove J77%:
public class BucketHash
{

private const int SIZE = 101;

ArrayList[] data;



public BucketHash()
{
data = new ArrayList[SIZE];
for (inti=0;i<=SIZE - 1; i++)
datali] = new ArrayList(4);
}
public int Hash(string s)
{
long tot = 0;
char[] charray;
charray = s.ToCharArray();
for (inti=0;i<=s.Length - 1; i++)
tot += 37 * tot + (int)charray[i];
tot = tot % data.GetUpperBound(0);
if (tot < 0)
tot += data.GetUpperBound(0);
return (int)tot;

}
public void Insert(string item)
{
int hash_value;
hash_value = Hash(itemvalue);
if (data[hash_value].Contains(item))
data[hash_value].Add(item);
}
public void Remove(string item)
{
int hash_value;
hash_value = Hash(item);
if (data[hash_value].Contains(item))
data[hash_value].Remove(item);
}

1

A0 AR SO I i, f (5000 f F ) AR A R DR A7 T I 1) arraylist JT R GRS AT REd /D o 7E R SR
VI 0 A8 T B MO R R B 5 T I i, XA e /NI SR (U Ah A o FE AT A 38 AR Ay i 2% R
T BB arraylist UG A B AT LR /Mb arraylist R/ — BA 7%, arraylist KIS E SN 2, RERK
arraylist Wil A= SV R B —MNFRIESI RS, arraylist AN IZAR1S KK,

BOIRF TR E SR RDR RN SR REPENRRECN 1.0 FIRE, B TR RAME
HEET R R A ER %, BRI E.

10.4.2 FHERLEE

LA arraylist, 70 FFEEREFRAR T BBIRIIMERE . vk b S0 70 R S A — P B P ICe kv . I
JBUE ik bR Kl 2= FE BB FREAH P T4 B TR TBCE B T A SRS B — AN R T, A2 — AN G,
Wk [ 2 H B I AR E) — DRI I RFELEAR/NTT NFE B FIA R B TF 0SBk FERg . RIZEPEIRE R 7 4R 4 .

B AR VIR FH 2 A bR SR e 1k P4 N B B 70 . IR SR S IR 25 B e B B R B — NS ot A k.
Le MR A 1) 1] U2 B4 N AR AR S e I BAR T R B R S, MRS e 82 o n IR B K A H AR T
Ko

POTIRE AR TR 07 R R g RN BT . BRI — AN S B o

2 * colINumber - 1



X HLAY collNumber 52 /£ 24 B A A A2 b CUR AR i R HCR . 1 7 SR EVE A B MR AR O R B R e T —
PR T S BETRAE SR B S I BT

10.4.3 XUEHFIE

Tl ] B[ i R 2 1) SRS S8 AR WA A B R AT 4 o IR IMSE, LR B R A, SR ISR A R IR
N hash (CBEIID. 2hash (CBEID. 4hash CEEID Wb &5 B B3R B — A2 ot Nk,

N T EXPRER AR TAEIES, FEWEDEZXM. Bk EENESIREARIZY £ ET 0, XEFRHK
MEPEIZE SR (RN 0 #HAR, 255N 00, HIR, RIKDBIRZE . MBEEAREE, BAMAREREITE %
HHTT, XFRFEURELML

RUEE BHE A — P R (1) ph S ff e SRS, ER P B B B T P T IR AR S A T T R

BUESERR T 58 SR RBIWE T X K2R B 5 N RN &, 53 F P B 10 Hashtable 2%,
EARNET HEZLEE () — 3 WA . B — /NI LR IZ AR 8

10.5 HASHTABLE 28

Hashtable 282 Dictionary Xf R K —MREPRRAL, CAR0E 1T BEXT, o BB AR AR U T 558 - I E A 1)
Fel F TR o X HLAT DO OB T BB R SR A AR e By R e A N B R (RSB D . Hashtable
FORIAEF A BCEN, T HMNAZE A TR T8 B 2 IR

XA FH SR E A v 2R 1 S A2 A ) AR o A B AH RIS R0 RIS, X AEHBAEDR 0 T8
FEIH5 A ArrrayList SRR PR BTG G RIS R B A E 8IS, IRt e T EAE R —ME N .
A0, s — S B ME—E RS i ek I E AR S E RN

FIFE—> Hashtable XI5 N IR ECE R RR N2 i R E. MERER TR SMBE L FR R, R BIG
A 1.00 MSEPR REUE BIWIGE RECAE, AR IR IR — AN RN R, XA DR ECE YRR E R
o HEREBCEIRELN, FANREREE /N, Hashtable X R VERE UL o

10.5.1 S2f4k Hashtable Xf %3 H 25 H A inEE

Hashtable Z5/& System.Collections iy 44 25 (Al \— B N 2%, BT LA IERR T F U693 5\ System.Collections.

Hashtable X R ] AR =Fh 7k (b LI H E 2 Fh, AR5 S Hl ki ds g AR, (HRX BIREFANE =R
LRGSR ) ) — B EEAT SEIL . X BLRT PLSERIE R VI A R AR, B BN & BRI R LAF
4R AR BRI OB R E . T T AR 258451 158 BH A i 456 FH 3 =Pk 3 245 -

Hashtable symbols = new Hashtable();

HashtTable symbols = new Hashtable(50);

HashTtable symbols = new Hashtable(25, 3.0F);

FATOE T EABRINEBMBOAMERBES IR . B AT NEE S AEBIA IR 50 NuRAER
By, BEATHEIE TR, AR 25 N uR AR EREGE 3.0,

HMH] Add J7Em AT DB B AN B EO R N o XA TTESBUE IS BRI SSHE 7 A1 5 S8 - AH SR O B0
RS R FREOMEZ G, SAEERAD R IRMEBESEN . e — B .

Hashtable symbols = new Hashtable(25);

symbols.Add("salary", 100000);

symbols.Add("name", "David Durr");

symbols.Add("age", 43);

symbols.Add("dept", "Information Technology");

R LA R G RGBIIRINIT R, XRAEAR TR J5 580 BEAT O e B 18 . O TIMEIXRE, ZE — %R
S AR EE M 4545 2 R FE ARG (RAFF BRG] R R FCAAFAE T, Bamit
—ANHIBECR R INERGIR N . XN ORI 4R B R E S XN FEEUE . R
sSymbols["sex"] = "Male";
sSymbols["age"] = 44;

ATV R item J7ESREIEE — N OB, T 58 AT I 2845 35 W o] DA o5 5 CARZE I OB A 5K



R AT E

10.5.2 NEIFIZR 43 | BR B < 4 - AN S

Hashtable Z54 /N E WA 0775 F R A 26 AR B[R] B = A B {iE : B Keys A1 Values. X285 ykGIEE T —
A Enumerator X%, ‘& RVFHH For Each 758 H A — S H AR SRS B GBI EE . 1 T OFE 7 24451 150 B 1 X ik
T3 A AR -
using System;
using System.Collections;
class chapter10

{

static void Main()
{
Hashtable symbols = new Hashtable(25);
symbols.Add("salary", 100000);
symbols.Add("name", "David Durr");
symbols.Add("age", 45);
symbols.Add("dept", "Information Technology");
symbols["sex"] = "Male";
Console WriteLine("The keys are: ");
foreach (Object key in symbols.Keys)
Console WriteLine(key);
Console.WriteLine();
Console.WriteLine("The values are: ");
foreach (Object value in symbols.Values)
Console WriteLine(value);

}

10.5.3 B I E T R BUE
A 1 2% 51 AT L5 ORI AR SR B B S B 7 B e BB A, X3R5 R R B AL R 2R 51— . JERBE AR NR
FIMEARAR I, 7 HAR B 5 R AR RER A BUE, FRAFRBE S AMEAE, BNEREAE (nulD.
AR B U TR AR AR AR
Object value = symbols.ltem["name"];
Console WriteLine("The variable name's value is: " + value.ToString());
IR A f{E /2 “David Durr”.
X HLAT DM — AR 51E ] Keys T2 RELR T A A S AE B & A 180 -
using System;
using System.Collections;
class chapter10
{

static void Main()

{
Hashtable symbols = new Hashtable(25);
symbols.Add("salary", 100000);
symbols.Add("name", "David Durr");
symbols.Add("age", 45);
symbols.Add("dept", "Information Technology");
symbols["sex"] = "Male";
Console.WriteLine();



Console.WriteLine("Hash table dump - ");
Console.WriteLine();
foreach (Object key in symbols.Keys)

Console WriteLine(key.ToString() + ": " + symbols[key].ToString());

y: 188088
: Information Technology

ane: David Durr

-
—d

10.5.4 Hashtable 2852 F 5732
£ Hashtable 247 J LA 572 7] LAii43 Hashtable Xf R EE ISR A/ N5 2B S 2677 i J LR, 0 35 1 1
TERNTTRBER T, EREGIRNERTNE, FIEBPIRNZR S ST E SRRy N 17k, IWEIEE
HRERRITTR T, AR IR JO R S R T .
Count JEMEAF#AEBIIR N TR IEE, Bk —EAL:
int numElements;
numElements = symbols.Count;
HMH Clear J7iZEm] LS ZI NESFI R R A BRI A 03K -
symbols.Clear();
NT MEFIR PR — /T3, ATLUE R Remove Jivk. XANTEASHGE NS4, RISET, mWHZT
AR E R TN R BRI EUE AL BR . 2Bl R B :
symbols.Remove("sex");
foreach (Object key iln symbols.Keys)
Console.WriteLine(key.ToString() + ": " + symbols[key].ToString());
ENEINR PR — DR A, ATRAEEE Z T REEHEZE GEMIIRN. [ Containskey J7i%H
ContainsValue 774 AT A g X /ME B . N RIS B2 5B 1 an 28 A ContainsKey 7514
string aKey;
Console Write("Enter a key to remove: ");
aKey = Console.ReadLine();
if (symbols.ContainsKey(aKey))
symbols.Remove(aKey);

FX AT R AR B B (R 0 & AE RIS P I« ContainsValue T M ERVESREL, HUg FHEUEARE T %87

10.6 HASHTABLE FINFFERF: THENARER

BUOAN R H WS 2 — SR A ARAE R SR TE A S . AN 24801 i B A FH B8 e i — P 5 Vit A 1 IR —
AR — B HLARE R

FEFF 1 e N— SO S N — RIUARIERIE Lo XA FEEEFFE BuildGlossary FZmig Bl . XA
PR SER L ], 52 S, S 1R MR K e 2 (R T 0BG o IXANARABE SR P B4 — A iRl El sph—ANiA], (H
FEARER AT DUR 2 2 B e b BRAG 15 o X2 F I S AN S A8 BB AT IR IR . bbb 45 g o Y fi FH A0
VENBE T, XM IR AR B Tk,

5 —ANFHFEFF DisplayWords $ 5L 1A Bon7E— N FURAMER , T LA P o] DUEE — A SRR IR B 1 . BRAA
R, FTLARE(E F Keys i B3R A IEGFIR (A1 B3R . SRJE . F P ol DA 30 5 SR 3A] 1 o

JE ] A A7 A ot ) SR ) PR SR AR UL i o ] ttem JvEmR AT DAL S, I HAEE BoRTESCARHEA .



RIS LT s
using System;
using System.Collections.Generic;
using System.ComponentModel;
using System.Data;
using System.Drawing;
using System.Text;
using System.Windows.Forms;
using System.Collections;
using System.IO;
namespace WindowsApplication3
{
public partial class Form1 : Form
{
private Hashtable glossary = new Hashtable();
public Form1()

{
InitializeComponent();
}
private void Form1_Load(object sender, EventArgs e)
{
BuildGlossary(glossary);
DisplayWords(glossary);
}
private void BuildGlossary(Hashtable g)
{
StreamReader inFile;
string line;
string[] words;
inFile = File.OpenText(@"c:\words.txt");
char[] delimiter = new char[] {',' };
while (inFile.Peek() !=-1)
{
line = inFile.ReadLine();
words = line.Split(delimiter);
g.Add(words[0], words[1]);
}
inFile.Close();
}
private void DisplayWords(Hashtable g)
{
Object[] words = new Object[100];
g.Keys.CopyTo(words, 0);
for (inti = 0; i <= words.GetUpperBound(0); i++)
if (/(words[i] == null))
IstWords.Iltems.Add((words]i]));
}

private void IstWords_SelectedindexChanged(object sender, EventArgs e)

{



Object word;
word = IstWords.Selectedltem;
txtDefinition.Text = glossary[word].ToString();

AR NEIT

adder,an electronic circuit that performs an addition operation on binary values
addressability,the number of bits stored in each addressable location in memory
bit,short for binary digit

block,a logical group of zero or more program statements

call,the point at which the computer begins following the instructions in a subprogram
compiler,a program that translates a high-level program into machine code
data,information in a form a computer can use

database,a structured set of data

N U XA P B AT I R T

i, Computer Terms Glossary

Words

Query
underflow
number
frame
node
length
index
JSP
sector

Definition

a location in memory that contains a data
value

R FN P FARATE LR N, A4 ltem J7iR B NZ5{H (Nothing). 7EFF2/F GetDefinition H1 A5 X 25 {H A4S
D, DAE 25 N F) HOR ATERS IR I BoRZ R/ “not found ™.

INGE
RSN AT b AR A2 — Pl A R e 45 o BB SR A S T AR 1) B, i 22 PR E X A 1 2t 7 gk
FE T ZEE A B PRR A SS . ARFEVTIE 1 LM AR BRI R AR .



T RZH CHES MM AHREFT S, 7E.NET HESLZE ) Hashtable 28 TAEH 4 HEMIELL T, A BELIEHE L
MIHsIZ . KREFT LR E R T B QIR L 83 il BLESRR T R B

%52
26,1 AT IF R [ H € LI Hash R BB 5 A SR T N URTER N FRE S o 15 FHAS R (X B8 eR SORI b SR A o 7
ORIEAT S5

27. 7 FI Hashtable KRGS — M PFSEFLT . SN ICA I PIEEAEE, JFEREPGHIRE. 48, KXaH
A R 2 T L A

285G —NHTI Hash 2. EFXTEIEIRR, HEKH arraylist SRACEHH . @il B9 S tHENARIER IS AR PR
Wik BAT 9 S IS



F11E ER

NTFZNHBEFINE, RIS HRIIRIIEA, 11 HPRAE H & LG 2 IR W AR
WPpE R AT A4 AR . ARSI R RS AIER, BIEER . A INET HERLR G5 1 LAt T 2138
EEHK, HEWERIFAEL P AR MR A T EZEERTTIG, AR5 R A S50 1 IR AS [ SEEL,
HIJE X R EER AN THAHMER . RIGARS R LSO NS, XS] 5-H2 5 T U0 o P BERR AR R T fE
SRR TSR ] L

11.1 FAFER B

TE AL FRB 3R (I3 S0 2E 2 85 FH I B 44 o B2 mT LISKT BT A7k 1 2508 T b R M A7 B i 1), 1 ELE AR 5 T3k
TP A . 48R, B CARIET WM —H2 T, AP AREMHBINONAE, HAFELRREEHA T Az
PRI ECHE S5 AL BT TR (1 AR B[R]

SRR L, HCHA R —Fh s e BER 45 . E R A P ER AR TR IR Z N, X RN EE
I TCHR Z AT H Rt M RS N Ao R, B GEF) B4 &R S S Ehnma—8, HEFEA
FI RIS R ARSI, AR AT a5 3t 2R Al N B H 25 18], B B bR 21l B8 AR TE G P 4K
HNEFENIEN TR TR B EEIMNET

R ITEE F AT B S BRER A AR IR, KR R AT . R LU TP —FEH
B, BRAETE EEREALAR T 17 513 P R T, X I 2 BT 2 R R U I

11.2 BRI X
BER RN SIS R IREEE . B B AN S BRI B 3R A  JE 4k S . T RS B
F 7 BT A B 7B, BIAA— AT S 05 RO 8. B 111 R T — MER RIS,

Milk | 4+—> I[in‘.\d -+—> | Eggs | 4—> | Bacon | 4+—> Nothing

....

HAAAEER Z B — D EZ X2 AR T aOR B AL S CRI0D HAT5I W, RN R 2 E
ENTSBHEM TR KRBT I - 11-1 7, KK U “Bread” FRYE “Milk” HJETH, 1A= “Bread”
FEAES M E . PR NBER IR S ERIR N A

FEIE 11-1 AR EE R — RO R A R AIAR G R AR FA (null) (BESEILR . BRAREAE NAF AL BESE
G, BT (null) X GRFRIIRFIARSE.

FERELLTE L N X B R AL IR IC AT g fe — AR FEVF 2 BER IS OB H S E — MR TR 1
KPR RORTEOVBER AR AT B . P 10-2 2 (BT 12-1 380 17 SKA4Y s Sk i >R ) o

Header| —> | Milk | +—> | Bread | +—> | Eggs | +—> | Bacon | +—> | Nothing

Bl 11-2 A3k RUEER
TEAT FHBE RN, AR RO — MRS 200 TAE . B E 50 5t 2 B4 N9 s BT s B O R 1)
BB AL JF HARH SRRSO TR R N BT R SR I B0 A AER] 11-3 th, JEEEEI “ Cookies”
WINEEER N “Eggs” HIJETH

Header| +—> | Milk | +—> | Bread | +—> | Eggs l—’ Bacon | -+—> | Nothing

L Cookies

K] 11-3 #fi A\ Cookies

MBER A7 R B AR R A7 5y o Ao Tl St AT M 1 s 2 1 e P 2 R 1) B B3k s i 1
m I BARBIBR TS R CA (nul) BT T o B 11-4 Btk (Rt /248 “Bacon” MEER TRZER .



Header| +—> | Milk | —>

Bread

oS
-B&

2 clrases
Cookies

Nothing

A HoAh 777 AT LAFE LinkedList 28 SEZH,  E R 470 AR N 533X 8 A 77 92 I A Ao FH A 2 e ied B30 2 1 DR DR BT A

11.3 TH M X REER I

RV EDOENNE. ZELEE A Node 2, 1M HAERHKIFFERAINTT w2 LHIHE—1 Node
X o BRI Rl R 515 HA T SO IS RRAE . T HATIX R 5] 5 B e A AE — DMLY LinkedList

K] 11-4 F£% Bacon

RT3k EEH T f# Node SR BETHITARIE .

11.3.1 Node 2%

A BN A R AFREE T BT Element,  DLRAAEETRIAER A T — 1 5l FHIY Link. X H
2xffi/H Object EN Element RS, Bt DA A A OAF B AE R N OB IR Y 1o Link FIEE 8L/ Node,
RERMRARE, Hbs ERIRE S EEN . DUOVESCEERAR A N 1 R 1 HRRR SR XA, BTl

TN A Link B E N Node 574,

AT 5 Node ZRIIRE X, /0 TR E PRI IE s 7718 IR FR 2 — BRI IR IE 23 K 61— /2511 Node, H
7] Element A1 Link Z8BENT (nulD . BT E - NSEALRIRE 25 R A Element TRAE 2R, FF HICR A Link

WENT (nul),
Node ZEIARAL 4R B :
public class Node
{
public Object Element;
public Node Link;
public Node()
{
Element = null;
Link = null;
1
public Node(Object theElement)
{
Element = theElement;
Link = null;

11.3.2  LinkedList 2%

LinkedList JEFH RGN EER Y 2 W MR . X ANROFEURIE, A8 RIS BIRER Tk, A NEER T
WMBRY RN, AENEERITE, AR EIBER N Rk, A,

1H S v — ) B0 R B A A ST A
public class LinkedList
{

protected Node header;
public LinkedList(

{

header = new Node("header");

}

Bacon l—)

I B A A R R S BILER .




1

LT AN Link FEOE A (nulD) JFIR. 440515 SN BV EER %, 25407 s Link 5Bk
BRI R, I BARHT AW Link FEROIKE T (nulD.

M ERR B ITERUE Insert TV, HESRIETT RURANEER N . N T BRI — T AL RERE A B
MNEFT R ZBNE R G 97 RN A D E R, IEUE LA X EEFHH T AEAZIRN AT
A

N AECAH T R JEIAAE KT AL T B SR B IXAN 5 I R O T B — L XA T A Private
J7i%, W Find 7735, FESRIERBEATT A Element B, ELBFRFIILAC L.
private Node Find(Object item)

{
Node current = new Node();
current = header;
while (current. Element != item)
current = current.Link;
return current;
}

EATPEU T sE R R . B, S —> Node X R current, I BALEWE WL REEE
T RN Element FBURBUE & R T EARKEE. WRAZ, SiBshEI N~ i, HOmE 2y sE 2
current 1] Link B WAEA current HIHTEUE

—HARBXA “ZJ57 AT, Rt R AEEH S Link FEORE N “Z 57 R Link B, AJEIE ‘2
J5 7 R Link FBOBCE TR FFTT e T IR S PR R A
public void Insert(Object newltem, Object after)

{
Node current = new Node();
Node newNode = new Node(newltem);
current = Find(after);
newNode.Link = current.Link;
current.Link = newNode;
}

T ER AU EERRIE L Remove. MBERFFRSER— AT L, 0l it 22 A L R A O BE R AT (6 A5 4 17 22
MR T s OB SO TR RS BR 1 5 TR 1Y

WA i AR B ZMIBR AT sl Z AT AT, BT AZEE G5k, B FindPrevious, & RMSEHLIX MR, XA
IRk R PR, R EERD T RAARES T S Element 7B 1547 ZEAL BRI ECE T

private Node FindPrevious(Object n)

{
Node current = header;
while (!(current.Link == null) && (current.Link.Element !=n))
current = current.Link;
return current;
1

NH L HE KRB B Remove J7 VAR SEEIALHS
public void Remove(Object n)

{

Node p = FindPrevious(n);
if (!(p.Link == null))
p.Link = p.Link.Link;

Remove J5i% R EZEREER A BRI — . REFTREMER R 1, R AR N, Attt



A RAE
KT I J5 — P72 Printlist, B2l P FER I HAR R HAEER A — AT 5 Element B,
public void PrintList()

{
Node current = new Node();
current = header;
while (!(current.Link == null))
{
Console.WriteLine(current.Link.Element);
current = current.Link;
}
}

11.4 ERBTHHIBHT R

N T G LR R BE L R R, X BT T UM BE R BT R SO T 5 o B DL FR A R ) e T S A XA BER AN A
BEAR o WP R 2 i S i BE AR A X MVBER I R BR T i RS EEIN AR 5« TR BE R U = A5 BE R A EAT 22 1%
BB EIER] . AT 2L T R )R, ERE RN LinkedList S, XA A H WL T8
RIEFAXRISLI, B PMHRUIIR N ER Iterator 58,

11.4.1 M AfER

FAR R A B — AN s IR G AT S I DR R AR W, ER R A T R EIA R B I
WHE A Node AN — AT BORAAETE AT — A9 ez, M ERXANRRESEERESHL . 4H
BERAENTT I, O T IR R A T 1 BOE 2 T BT E 2 IR, (E S AR AR B K%k
SR T o B 11-5 BRI T 00 R 1 A SRR

Header — David Mike
1 | <_'I
|

] all

Points to Nothing

Nothing

Raymond
o |
|

Bl 11-5 W ER

BT EABI Node ZERORIGIN— NSRS . 9 1 XA EERE, BB I T — 7 s BN
FLink, TTHEHE A BT — A5 RO BERERR Y Blink. 7ESE44L —> Node HUIH, £BiX b BB E N4 (Nothing).
ARBGUNN i :
public class Node
{

public Object Element;

public Node Flink;

public Node Blink;

public Node()

{
Element = null;
Flink = null;
Blink = null;
1
public Node(Object theElement)
{

Element = theElement;
Flink = null;
Blink = null;



Insertion J7 AL T A BEL P [RS8 7700, I 7R SEAUR YT AU 1A SR B SO FR A BT — AN 15
public void Insert(Object newltem, Object after)
{

Node current = new Node();

Node newNode = new Node(newltem);
current = Find(after);

newNode.Flink = current.FILink;
newNode.Blink = current;

current.Flink = newNode;

}

WA EER ) Remove L L EER TILRINEBE SR EIFL . 1o ERBR N EMERAIT AL RS0y
A1) Je B S MR VD9 R 1) M B 15 A 1) BB P8 1) R4 o SR 5 X I o3k =50 s P4 I A 1) J B e gk AT
FERAE, SEEHE FIMIER TS R BT R

K 11-6 Ui B 1 MOS B S ) — R IAR G D0, RIZEBHBR 0T RUG AP R N e Ja — N IR oL (2
Nothing 15 &),

- = Bl Ly
Header = David Mike Raymond Nothing
I
— 1" | e ] >
Points to Nothing Nothing

Kl 11-6 AXAIBER P S BR — A1 A
XA BEFR K] Remove J5 201 K s
public void Remove(Object n)
{
Node p = Find(n);
if (!(p.Flink == null))

{
p.Blink.Flink = p.Flink;
p.Flink.Blink = p.Blink;
p.Flink = null;
p.Blink = null;
}

}

KNI AR S — i 0] B XA R TC R W SEIE A AR . RS B h,  SEILIX AN T VAR AT S PN 3, {5
TR TR & R E S M G XAM LT .

B, WE NI EIER NGRS — A R R TR BT S B R AT I SR R, E 3 E
AR (null) BUBEREA 4R XANT71ar 44 4 Findlast, L5 SCUF s
private Node FindLast()

{
Node current = new Node();
current = header;
while (!(current.Flink == null))
current = current.Flink;
return current;
1

—HRBIBERAN R DT, SRS MBER, Pl st 29T e B B EIESR A (nul)
MR L, XA EER UL R AL E b ARSI R R



public void PrintReverse()

{

Node current = new Node();
current = FindLast();

while (!(current.Blink == null))

{
Console.WriteLine(current.Element);
current = current.Blink;

}

}

11.4.2 fEHER
TEMEER S — MR AR R M E T e CETTRERE LT AD B8R, B 11-7 U0 TR TAE R B,

Header | +—> | David | +—> | Mike | +——> | Raymond
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public class Node
{
public Object Element;
public Node Link;
public Node()
{
Element = null;
Link = null;
}
public Node(Object theElement)
{
Element = theElement;
Link = null;

}
public class LinkedList

{

protected Node current;

protected Node header;

private int count;

public LinkedList()

{
count=0;
header = new Node("header");
header.Link = header;



public bool IsEmpty()

{
return (header.Link == null);
}
public void MakeEmpty()
{
header.Link = null;
1
public void PrintList()
{
Node current = new Node();
current = header;
while (current.Link.Element.ToString() != "header")
{
Console WriteLine(current.Link.Element);
current = current.Link;
}
}
private Node FindPrevious(Object n)
{
Node current = header;
while (!(current.Link == null) && current.Link.
Element !=n)
current = current.Link;
return current;
}
private Node Find(Object n)
{
Node current = new Node();
current = header.Link;
while (current.Element !=n)
current = current.Link;
return current;
}
public void Remove(Object n)
{
Node p = FindPrevious(n);
if (!(p.Link == null))
p.Link = p.Link.Link;
count--;
}
public void Insert(Object n1, Object n2)
{

Node current = new Node();
Node newnode = new Node(n1);
current = Find(n2);
newnode.Link = current.Link;
current.Link = newnode;
count++;



1

public void InsertFirst(Object n)

{
Node current = new Node(n);
current.Link = header;
header.Link = current;
count++;

}

public Node Move(int n)

{
Node current = header.Link;
Node temp;
for (inti=0;i<=n;i++)

current = current.Link;
if (current.Element.ToString() == "header")
current = current.Link;
temp = current;
return temp;
}
public Node getFirst()

{

return header;

FE.NET HESR A, HlR 45 ArrayList (FSCBLAUR AR 7R EER . IEATVE 2 IR AL ) AR AR BEROR MR R . K
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public class Listlter
{

private Node current;

private Node previous;

LinkedList thelList;

public Listlter(LinkedList list)

{

thelList = list;
current = thelist.getFirst();
previous = null;

752 Iterator AN 2E — M FH i & UV EFER PN — 1 SR 30 B N — N1 5. 775 nextlink SERL 1 X T LA



public void NextLink()

previous = current;

current = current.Link;

EERRARE L GRS, AL T VR S AT BT 240 AT R E Y AT Al B T A0 ROE

PREZRTTT A IXFEA S A4S AT BR R E #R AT TN 5
getCurrent Jj 22 iR A FHIEARES 5 M 1715 55
public Node GetCurrent()
{
return current;
}

1E Iterator 5N B T IMIE AN J775: InsertBefore /775 A InsertAfter /7% InsertBefore Jj 4011 MG N F
YR R ZATHALE b, T InsertAfter J7VEIAEGET 15 RSB MBS JF AL E B HYR THE— T InsertBefore
Jitko

FE A FN RZ AT — D0 RO, & 25— g R B G S B ERRMERME L. WRAE, B4
AREAE LT R AT AL TSR — AR o R ISR EAT 1€ Lo B0, matr s i) Link 7B
BCE AT R Link B THEAT T U Link - BORONHT L JF HLEFr i & i A B8 mile ARG I0N firos:
public void InsertBefore(Object theElement)
{
Node newNode = new Node(theElement);
if (current == header)
throw new InsertBeforeHeaderException();
else
{
newNode.Link = previous.Link;
previous.Link = newNode;
current = newNode;

}

}
InsertBeforeHeaderException S 5E LU N A7 :
class InsertBeforeHeaderException : Exception

{
public InsertBeforeHeaderException()
: base("Can't insert before the header node.")
{
1
}

Ilterator 1 InsertAfter 7774 L LinkedList K2 57T ARI R VF 2 . BEARCAMIE 7407 A &, XA
T3k A R ERCE IR R B I BAE S A S E O N N A
public void InsertAfter(Object theElement)
{

Node newnode = new Node(theElement);

newnode.Link = current.Link;

current.Link = newnode;



NextLink();

fE ] Iterator RMBER PR ERTT s R ARW A Z 0. IXAN T3 2 1] ST AT 20 Link 7 Bt By B 24 519 w0

Link B I dia 1] R 715 A
public void Remove()

{

previous.Link = current.Link;

Iterator RT3 (K H Al 5 VA B AT RS EOFT B E DN AT R I 5vE . OF BAERTY RS B E o a),  UkAal

RBEREN L. XRETVEWTFFIR:
public void Reset()

{
current = thelist.getFirst();
previous = null;
1
public bool AtEnd()
{
return (current.Link == null);
1

11.5.1 ¥ LinkedList 2%

DIAEH] Iterator 28480 7 KERITAE, ATLAE LinkedList A RH IR — L. 244K, XHLL
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public class LinkedList
{

private Node header;
public LinkedList()

{
header = new Node("header");
1
public bool IsEmpty()
{
return (header.Link == null);
1
public Node GetFirst()
{
return header;
1
public void ShowList()
{
Node current = header.Link;
while (!(current == null))
{
Console WriteLine(current.Element);
current = current.Link;
}
}
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11.5.2 SEBI4K Iterator 2K
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using System;
public class Node

{
public Object Element;
public Node Link;
public Node()
{
Element = null;
Link = null;
1
public Node(Object theElement)
{
Element = theElement;
Link = null;
}
}
public class InsertBeforeHeaderException : System.ApplicationException
{
public InsertBeforeHeaderException(string message) :base(message)
{
}
}
public class LinkedList
{

private Node header;
public LinkedList()

{
header = new Node("header");
}
public bool IsEmpty()
{
return (header.Link == null);
}
public Node GetFirst()
{
return header;
}
public void ShowList()
{

Node current = header.Link;
while (!(current == null))
{
Console WriteLine(current.Element);

current = current.Link;



}

public class Listlter

{

private Node current;
private Node previous;
LinkedList thelList;

public Listlter(LinkedList list)

{
thelist = list;
current = thelList.GetFirst();
previous = null;
}
public void NextLink()
{
previous = current;
current = current.Link;
}
public Node GetCurrent()
{
return current;
}
public void InsertBefore(Object theElement)
{
Node newNode = new Node(theElement);
if (previous.Link == null)
throw new InsertBeforeHeaderException("Can't insert here.");
else
{
newNode.Link = previous.Link;
previous.Link = newNode;
current = newNode;
}
}
public void InsertAfter(Object theElement)
{
Node newNode = new Node(theElement);
newNode.Link = current.Link;
current.Link = newNode;
NextLink();
}
public void Remove()
{
previous.Link = current.Link;
}
public void Reset()
{

current = thelist.GetFirst();
previous = null;



public bool AtEnd()

{

}

return (current.Link == null);

class chapterll

{

static void Main()

{

LinkedList MyList = new LinkedList();
Listlter iter = new Listlter(MyList);

string choice, value;

try

{

iter.InsertAfter("David");
iter.InsertAfter("Mike");
iter.InsertAfter("Raymond");
iter.InsertAfter("Bernica");
iter.InsertAfter("Jennifer");
iter.InsertBefore("Donnie");
iter.InsertAfter("Michael");
iter.InsertBefore("Terrill");
iter.InsertBefore("Mayo");
iter.InsertBefore("Clayton");
while (true)
{
Console.WriteLine("(n) Move to next node");
Console WriteLine("(g)Get value in current node");
Console.WriteLine("(r) Reset iterator");
Console WriteLine("(s) Show complete list");
Console.WriteLine("(a) Insert after");
Console.WriteLine("(b) Insert before");
Console.WriteLine("(c) Clear the screen");
Console.WriteLine("(x) Exit");
Console.WriteLine();
Console.Write("Enter your choice: ");
choice = Console.ReadLine();
choice = choice.ToLower();
char[] onechar = choice.ToCharArray();
switch (onechar[0])
{
case 'n":
if (I(MyList.IsEmpty()) && (!(iter.AtEnd())))
iter.NextLink();
else

Console.WriteLine("Can' move to next link.");

break;
case'g":
if (I(MyList.IsEmpty()))



Console WriteLine("Element: " + iter.GetCurrent().Element);
else
Console.WriteLine("List is empty.");
break;
case 'r':
iter.Reset();
break;
case's":
if (/(MyList.IsEmpty()))
MyList.ShowList();
else
Console.WriteLine("List is empty.");
break;
case 'a":
Console.WriteLine();
Console Write("Enter value to insert:");
value = Console.ReadLine();
iter.InsertAfter(value);
break;
case 'b":
Console.WriteLine();
Console Write("Enter value to insert:");
value = Console.ReadLine();
iter.InsertBefore(value);
break;
case 'c":

// clear the screen

break;
case 'x":
// end of program
return;
}
}
}
catch (InsertBeforeHeaderException e)
{
Console WriteLine(e.Message);
}
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11.6.1 BRI
R HAhE A ZE—FE, LinkedListNode A1 LinkedList 75545 A % RN SR — AN EEE R SRR, T 1 — 2L s fl.
LinkedListNode<string> nodel = new LinkedListNode<string>("Raymond");
LinkedList<string> names = new LinkedList<string>();
FEIX R, 8 A SRk A R B R  m) . — MR SR B T X KR 2 A MR )
using System;
using System.Collections.Generic;
using System.Text;
class Program

{
static void Main(string([] args)
{
LinkedListNode<string> node = new
LinkedListNode<string>("Mike");
LinkedList<string> names = new LinkedList<string>();
names.AddFirst(node);
LinkedListNode<string> nodel = new LinkedListNode<string>("David");
names.AddAfter(node, nodel);
LinkedListNode<string> node2 = new LinkedListNode<string>("Raymond");
names.AddAfter(nodel, node2);
LinkedListNode<string> node3 = new LinkedListNode<string>(null);
LinkedListNode<string> aNode = names.First;
while (aNode != null)
{
Console.WriteLine(aNode.Value);
aNode = aNode.Next;
}
aNode = names.Find("David");
if (aNode != null) aNode = names.First;
while (aNode != null)
{
Console.WriteLine(aNode.Value);
aNode = aNode.Next;
}
Console.Read();
}
}

FEXA S RV S5 i, RO AATTIE First J&VERT DUR 25 2 R B8R A i1 4 5. BARTEIX A
S A T Last JE@ME, (HZIXANJE 1t AT LR FE R T 8 While FE3E oA BER R R :
while (aNode != names.Last)
{
Console WriteLine(aNode.Value);
aNode = aNode.Next;
}
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Node & ALY :
public class Node
{

public int Data;

public Node left;

public Node right;

public void DisplayNode()

{

Console Write(iData);

}

}
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public class Node

{
public int Data;
public Node Left;
public Node Right;
public void DisplayNode()
{
Console Write(Data + " ");
}
}
public class BinarySearchTree
{

public Node root;
public BinarySearchTree()

{



root = null;
1
public void Insert(int i)
{
Node newNode = new Node();
newNode.Data = i;
if (root == null)
root = newNode;
else
{
Node current = root;
Node parent;
while (true)
{
parent = current;
if (i < current.Data)

{
current = current.Left;
if (current == null)
{
parent.Left = newNode;
break;
}
}
else
{
current = current.Right;
if (current == null)
{
parent.Right = newNode;
break;
}
}
}
}
}
}
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public void InOrder(Node theRoot)

{
if (!(theRoot == null))
{
InOrder(theRoot.Left);
theRoot.DisplayNode();
InOrder(theRoot.Right);
}
}

N T BIEAIE R AT TAER), NHESRIER— MR, AR BST WA T — RAIH . REX B
inOrder J7 V5K R/~ JBUEAE BST WKL, T2 5.
static void Main()
{
BinarySearchTree nums = new BinarySearchTree();
nums.Insert(23);
nums.Insert(45);
nums.Insert(16);
nums.Insert(37);
nums.Insert(3);
nums.Insert(99);
nums.Insert(22);
Console WriteLine("Inorder traversal: ");
nums.linOrder(nums.root);
}
B A 0 P
Inorder traversal:
3162223374599
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public void PreOrder(Node theRoot)
{
if (!(theRoot == null))
{
theRoot.DdisplayNode();
PpreOrder(theRoot.Left);
PpreOrder(theRoot.Right);
}
}
VE = preOrder J7VAH1 inOrder 7774 2 [8]ME— 1 X 55t 2 bk = ATAXRE i E AL & . 7F inOrder J774H displayNode
J71 B & S AE AN IR VAR H 2 (8], 17E preOrder J7vk A displayNode 5 v 1 F A& i & AR 26— 1T HY .
W SRAESE BT AR AT inOrder Y H B4 preOrder, #1338 T F14it :
Preorder traversal:
2316322453799
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public void PostOrder(Node theRoot)

{
if (!(theRoot == null))
{
PostOrder(theRoot.Left);
PostOrder(theRoot.Right);
theRoot.DisplayNode();
}
}

IX AN gy 5 oA ol 7 7 v B DX AT TH A2 3 VAR A displayNode R R E AL B . ()G P8+, J7ik
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Postorder traversal:
3221637994523
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public int FindMin()
{



Node current = root;

while (!(current.Left == null))

current = current.Left;
return current.Data;

}

XATTEH AR A Node X RIT4R, I HACILXT R E Ny BST IR /L. ARG, THESEE L1715 AL
RGN (nulDo WRAEL 591 i EAFEIET T A, B S0 S0 RO E I e GRSEIXFE R B3
AR T RNT (nulD. XEREWREE FIHEAENEE T, mMHOCEKE T &/ME.

N EAE BST Ak fie KA D :
public int FindMax()

{
Node current = root;
while (!(current.Right == null))
current = current.Right;
return current.Data;
}

EATTEER EEVPERT FindMin() 771k, R 7752 AE BST A 171 sl BB BN AS AL 749 i B ).
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public Node Find(int key)

Node current = root;
while (current.iData != key)
{
if (key < current.iData)
current = current.Left;
eElse
current = current.Right;
if (current == null)
return null;
}

return current;

}
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public boolNode Delete(int key)

{
Node current = root;
Node parent = root;
bool isLeftChild = true;
while (current.Data != key)
{
parent = current;
if (key < current.Data)
{
isLeftChild = true;
current = current.Right;
}
else
{
isLeftChild = false;
current = current.Right;
}
if (current == null)
return false;
}
if ((current.Left == null) & (current.Right == null))
if (current == root)
root == null;
else if (isLeftChild)
parent.Left = null;
else
parent.Right = null;
return true;
}

while TEASEGEEMBRAT S, F—MEMEEEXNTANEFHAMAFHALETNRNT (nulD. Rk
M SRR A, 2, M EE AT (nulD. B, BEHEAZY SA 79 S E AT (nul) (I
isLeftChild NE), MR ARA T ARENT (nulh),

12.2.5 BRHE —MT R R
BEMERE S A — AT AR, fFEREA R LR AT AR R T AL 2
71 AT RE S A T R 3 B MBR I IZ AN MR RER A2 1709 s 4B BRI IX AN Y AT B2 A 119 A
T RARHS B
else if (current.Right == null)
if (current == root)
root = current.Left;
else if (isLeftChild)
parent.Left = current.Left;
else
parent.Right = current.Right;
else if (current.Left == null)
if (current == root)
root = current.Right;
else if (isLeftChild)



parent.Left = parent.Right;
else
parent.Right = current.Right;

e, BEATHAERGAT (nulD. WREZ, HHEEELSEARY AL WERAE, HHlA T sl 2R
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TR b, R ASEAT R T RE AR A T A
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N T RBNE AR i, BB FIRT R T AR AR E SR AL AL IR AR UK. R, TR AT
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public Node GetSuccessor(Node delNode)
{



Node successorParent = delNode;
Node successor = delNode;

Node current = delNode.Right;
while (!(current == null))

{

successorParent = current;
successor = current;

current = current.Left;

1
if (!(successor == delNode.Right))

{
successorParent.Left = successor.Right;
successor.Right = deINode.Right;
}
return successor;
}
IUAE 5 B P ATRFIRIE D 5 2R 2 ZEM R OB 75 1 DA 405 R SRR R 22 71 e JE AN
BB U IR
T AU E MR B9 R0 T e HEE ST RO AT A 7 R R BRI HAEAOW A 15 5
TR JE AR . R)E, BERART R A T R, JF BACE 4R U e 75 RO 9 R0 R A T L R AE
AR LR P
else
{
Node successor = GetSuccessor(current);
if (current == root)
root = successor;
else if (isLeftChild)
parent.Left = successor;
else
parent.Right = successor;
successor.Left = current.Left;
}
DUE— KRB B 25 4k RO B BR Y R B 7799 RO TE DL AT L ERAE SRR 4 R -
O AR B0 T B J5 4015 R B S RS T R
FEE RS B 7 RURE D S5 261 A T R
AT A T R PR RR TS AL JF BATE AR A S 4K
4. MEHTT R PR ER 2R AR S T R, I AR E R S 4K A T R
EANFEER 73 W42 1E GetSuccessor J7V SN, LA #B7r WA 1E Delete J7ZEH SEHL . GetSuccessor
Ti R AR Bean T s
if (!(successor == delNode.Right))
{

successorParent.Left = successor.Right;

w N e

successor.Right = deINode.Right;
}

Delete J7iEMARID T BT :
if (current == root)

root = successor;

else if (isLeftChild)

parent.Left = successor;



else
parent.Right = successor;
successor.Left = current.Left;
X J2 Delete JjVEM) 5B . RUNIXANTNEA LS, BT DA— 28— SCE R S0 187 B bt b 10 M Bk P 05 A

I HAEPAT B AR 3 y ( e L2 1 A A AR L AR
N2 Delete J7 VAR 58 REANAY :
public bool Delete(int key)
{
Node current = root;
Node parent = root;
bool isLeftChild = true;
while (current.Data != key)
{
parent = current;

if (key < current.Data)

{
isLeftChild = true;
current = current.Right;
}
else
{
isLeftChild = false;
current = current.Right;
}

if (current == null)
return false;
}
if ((current.Left == null) & (current.Right == null))
if (current == root)
root = null;
else if (isLeftChild)
parent.Left = null;
else if (current.Right == null)
if (current == root)
root = current.Left;
else if (isLeftChild)
parent.Left = current.Left;
else
parent.Right = current.Right;
else if (current.Left == null)
if (current == root)
root = current.Right;
else if (isLeftChild)
parent.Left = parent.Right;
else
parent.Right = current.Right;
else

{

Node successor = GetSuccessor(current);



if (current == root)
root = successor;
else if (isLeftChild)
parent.Left = successor;
else
parent.Right = successor;
successor.Left = current.Left;
}

return true;

}
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13.1 EEHEME X BERES

MBS G E SCRA R BRI T RS, HES RS R A WP K. £EHERH X G K5
BEMATIREA, H1a0{0, 1, 2, 3, 4, 5, 6, 7, 8, 9} HRERFLMA RN BT —K, wal LRI 15
S, FLLALRTE G SEE T LS {9, 8, 7, 6, 5, 4, 3, 2, 1, OMRHAMEREAHEHIEA.

13.1.1 EERIE X
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1. ANEEAEMTEARESIRATES . SEETA TR A TNES.
2. WARWNMESEETE PR, BAHNRNIXIAESHSE.
3. WRF-NEAGHEHRAME AR NEAN, ANAE - MEGRFEMESI T4,

13.1.2 £ IERIE
AR TSRS L RAT RIS ARREAE
1. BA: - MESRRS 5 AN EEEBUR G IR B ES
2. R MOARGET R ANEEGWIERERNG —NEE NSRS HES
3. ER: RFET A ANEEFTE ARG — NS TSR ES .

13.1.3 AR
AR AL E RN

1. S5EHMTNETES. STEEANBOMEESE Y.

2. S5HAMNRNEREAARS. SHHNBEEEEEART.

3. RXEBARAHM . AEUL, £E 1 X XES 2 M THES 2 T XES 1, FfEHEEEHTH
MESEE .

4. RXHBARULEEM. £E5 18X (EE2TXNES3) ST (EE L1TNES 2 TXNEL 3,
[FRE R EE & T 2 MRS S .

5. WAMEABARESEALNRAISAIN. MAEN, FEAE 1N EE2BEEES 3 %hT (HEA1
RXES 2D Bh (A 1RZXES 3. BMMEAR G SHEGTA R TR FHERIER,

6. HEEAGER - ANEASBAEHSAST U ENGEREREARG EGAES R —NMEEX G
AP R ARG . X IE .

7. HEPHANEASRESRE L NEE - ANES T E R ERNEE, RS, E00 £ 1 2R
(B 2AES3) ST (EA1ERESGD X (EX1EFES. W £5 155 (EH2TXNE
A3 ST (EE1ERESD BE (EA1ZERES 3. R PiRoh £ HE B 2 .

13.2 E— A HEFIR K SET 2SI
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25 P AR B B TR 2 BRI ST & e M 1% 2 R i . BESR Set 7 CHB = h AR, T LUK2
25 CcSet.



13.2.1 REAE WA MG R TT 5

T CSet ZIX B FR B — AR U — /R A g vk o B B DU R BB T R I 2 T U S A B )
*o THBLZMAD:
public class CSet

{
private Hashtable data;
public CSet()
{
data = new Hashtable();
1
// More code to follow
1

13.2.2 Add 5
NTEEEHIBA, Add TTVETZEE R AR RN SN IRBRAAEEEN, Batt A flEBA
e MPBASELESH, W EBHMBEIIRS .
public void Add(Object item)
{
if (!data.ContainsValue(item))
data.Add(Hash(item), item);
}
BESRHCHE T 20 E Dy AR s I B 22 rh, B O s I S A\ 246 & A BB T A7 1) ASCIE ABAH ) 7 32
AT DA A . T2 Hash B3
private string Hash(Object item)
{
char(] chars;
string s = item.ToString();
int hashValue = 0;
chars = s.ToCharArray();
for (int i = 0; i <= chars.GetUpperBound(0); i++)
hashValue += (int)chars[i];
return hashValue.ToString();
}

13.2.3 Remove JFiEF Size i
MR, X HEFERIES R MNE SN REN T, ©FREfeE SN REEE (20 5k, THEZ RS
BT Bk

public void Remove(Object item)

{
data.Remove(Hash(item));
}
public int Size()
{
return data.Count;
}
13.2.4 Union 5%
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BRI R E—ANFIES . RE, TESRES ZAEEN R — DR T E X R R 26 A
EFE—MEEN MR ER AR —NMEEN, BB X AR, RS RARINEHEEN .
T AR
public CSet Union(CSet aSet)
{
CSet tempSet = new CSet();
foreach (Object hashObject in data.Keys)
tempSet.Add(this.data[hashObject]);
foreach (Object hashObject in aSet.data.Keys)
if (!(this.data.ContainsKey(hashObject)))
tempSet.Add(aSet.data[hashObject]);
return tempSet;

13.2.5 Intersection J5i%

Intersection J7 A3 i A& G, JF HRA R B REMAIRIES NERBZ 8 7. KR, stz
A INBEAE & P9 I Lk e B2 A
public CSet Intersection(CSet aSet)
{

CSet tempSet = new CSet();

foreach (Object hashObject in data.Keys)

if (aSet.data.Contains(hashObject))

tempSet.Add(aSet.data[hashObject]);

tempSet.Add(aSet.GetValue(hashObject))

return tempSet;

13.2.6 Subset J7{%

—MEGRS - MES TR —ERME ZESE RN EBIUNTH —AMES . Subset THES H IR EES
BIRAN, R NMEG SR, HIRERES - MEGHE D RIUE SRS T MEGHIBA . ARSI FR:
public bool Subset(CSet aSet)

{
if (this.Size() > aSet.Size())
return false;
else
foreach (Object key in this.data.Keys)
if (!(aSet.data.Contains(key)))
return false;
return true;
}

13.2.7Difference 7 i£
X OAE IR TR NMES I ZE R N TPATIHER., J7ik G I 5 — MEG s, JEH T4
HEAEEGILE KRN A R RAFE T H—NMES AT OO E RS —ANMEG AR BIRE, Bk R
FIHES N FHEZARS GER ToString 771k —#2):
public CSet Difference(CSet aSet)
{
CSet tempSet = new CSet();
foreach (Object hashObject in data.Keys)



if (!(aSet.data.Contains(hashObject)))
tempSet.Add(data[hashObject]);
return tempSet;

1

public override string ToString()

{
string s = “”;
foreach (Object key in data.Keys)

s +=datalkey] + " ";

returns;

}

13.2.8 MK cset SLIMHIEFF
N HEAFEFINR T cset KA. TR AIEMANMES, PATIANESHIBCE BRIE LIRS A AR,
FINADES I TR NME S I ZE R
TR
static void Main()
{
CSet setA = new CSet();
CSet setB = new CSet();
setA.Add("milk");
setA.Add("eggs");
setA.Add("bacon");
setA.Add("cereal");
setB.Add("bacon");
setB.Add("eggs");
setB.Add("bread");
CSet setC = new CSet();
setC = setA.Union(setB);
Console WriteLine();
Console WriteLine("A: " + setA.ToString());
Console WriteLine("B: " + setB.ToString());
Console.WriteLine("A union B: " + setC.ToString());
setC = setA.Intersection(setB);
Console WriteLine("A intersect B: " + setC.ToString());
setC = setA.Difference(setB);
Console WriteLine("A diff B: " + setC.ToString());
setC = setB.Difference(setA);
Console WriteLine("B diff A: " + setC.ToString());
if (setB.Subset(setA))
Console.WriteLine("b is a subset of a");
else
Console.WriteLine("b is not a subset of a");
}
LA e ) B Y o«



m C:\Documents and Settings\Administrator\My Documents\Visual Studio

A : bacon cereal eggs milk
B: bhacon eggs bread
il union B: bacon cereal eggs milk bread
i intersect B: bacon eggs
N diff B: cereal milk

3} diff A: bread

h iz not a subset of a

WERVERHIR N4 85 B 1) “bread”, i35 N ot
m C:\Documents and Settings\Administrator\My Documents\Visual Studio

: bacon cereal eggs milk
: bacon eggs
A union B: bacon cereal egys milk
Nl intersect B: bacon eggs
A diff B: cereal milk
1 diff A:
is a subset of a

-

A SBIh, et B RRMEA AT, PO E S i bread. 15— ANFERREITRIRRE, Bl
WA bread FLE/IHE S B NS A KT T .

13.3 CSET 28] BITARRAY LI

CSet 2 LART B SEMLZ S T AR B IIRT B, (H AR IXATI IR 2 75 — L8777 [ Rr A B0 R AR G T THIAFAE AP 7]
YA F LSRN, T BitArray RIE A& R M EHE 450 22 — P A A SE . AP
VR FEBRDT BitArray 2.

13.3.1 {f ] BitArray SEILHIAER
FIH BitArray RAFME BB S A JLRUIFE . B8, BT SEbr B IRAAAEA /REUE, BT DLRHFA 2 [A] () R AR

AN o BB TN UL R AR EEST EA AT BN R AR (BEA S A8 X Z R T4 #a] DAF) F 41 51 A /R 12 5575 (Ands
Or Al Not) SRS, XEET7 VA S 2 L B R B SE BRI 2 .

H BitArray KA B EEE S FIAAAERIGWTT P RICESR 1 IRMEEEN .. XEPERGIEN 1 1%
HITER AR BEN True. WEREAE 4 IINBNEAN, WA ERN 4 KGR EEN True, WHKRET £,

T ] BT AL A B EEAE 2 5N True BURT DAR & A WRLE R A ESE G N 1o b4h, i@ e i B 1 E
N False ({7775, 0] LA S AR & N AZ BR RS A

FIAATRAER RN RS BB S AR T R = R . BEARI NG B G BLE ME & U & 9F, Frblisid
BUERVEM S BitArray HIAHN TR LT A SRS ARG 1o #Ailil, WRFEDNAEIE— BitArray XA E |
FIEUEA True, HSAFRIEIZ A AT INEGHE S N o

TFENAN S A R TR BG HE: BUEIX B And BHEFFUE T or iIs AP RPATERAE . U,
PRANEEE I 22 5 i) LU R B 28— MRS BB 5 58 —AME S X RLE 51 () AE3EAT And ia FAFHRAE R SEEL. F) A AN4E 2]
ZF AR AR AT e — MEAG R B E A —MEEGH 5. Flin, WH: setA(index )&&!(setB(index)) 5 1)
{850 False, AL AARES B T4,

13.3.2 BitArray 4 HISEH
FE£F BitArray [ CSet 5L 4N R s
public class CSet
{
private BitArray data;
public CSet()



data = new BitArray(5);

}
public void Add(int item)
{
data[item] = true;
}
public bool IsMember(int item)
{
return data[item];
}
public void Remove(int item)
{
data[item] = false;
}
public CSet Union(CSet aSet)
{
CSet tempSet = new CSet();
for (inti=0; i <= data.Count - 1; i++)
tempSet.data[i] = (this.data[i] | | aSet.datali]);
return tempSet;
}
public CSet Intersection(CSet aSet)
{
CSet tempSet = new CSet();
for (inti=0; i <= data.Count - 1; i++)
tempSet.data[i] = (this.data[i] && aSet.datali]);
return tempSet;
}
public CSet Difference(CSet aSet)
{
CSet tempSet = new CSet();
for (inti=0; i <= data.Count - 1; i++)
tempSet.data[i] = (this.data[i] &&
(!(aSet.datali])));
return tempSet;
}
public bool IsSubset(CSet aSet)
{
CSet tempSet = new CSet();
for (inti=0; i <= data.Count - 1; i++)
if (this.data[i] && (!(aSet.datali])))
return false;
return true;
}
public override string ToString()
{

strings="";
for (inti = 0; i <= data.Count - 1; i++)



if (data[i])
S+=i;

returns;

}

static void Main()
{
CSet setA = new CSet();
CSet setB = new CSet();
setA.Add(1);
setA.Add(2);
setA.Add(3);
setB.Add(2);
setB.Add(3);
CSet setC = new CSet();
setC = setA.Union(setB);
Console WriteLine();
Console WriteLine(setA.ToString());
Console WriteLine(setC.ToString());
setC = setA.Intersection(setB);
Console WriteLine(setC.ToString());
setC = setA.Difference(setB);
Console WriteLine(setC.ToString());
bool flag = setB.IsSubset(setA);
if (flag)
Console.WriteLine("b is a subset of a");
else
Console.WriteLine("b is not a subset of a");
}
WS AIUE TP

h is a subset of a
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B PR B HAT HE P S0E, T XSRS AR 4 BURAMEREINE 2 — 2, AN, REEVEB S
BEINERG W H I — B PR FER 2 DO RAE L R ZHUF LT A R — FE R . A TR &/ A HiAt
JURHEFP SEA i R 5% AR Sk DS HEHE PP 30
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14.1 H/RHFFHEVE
A R HE R S R AR R W 2 R 9N A IR I 44 T 4 1K IRV AR AR BT & At A2 4 NP SRV 1 — b e
Bk 0 F LRSS N HE R o BT ISR, AR I (1 DG B P 22 bt 8 25 1T S AH 0 PO K UZEAT LA . 24 SR AR B [ 5
A I, AN EHE T B] R R B ik, B B SRVN A AR AT LU A 2% 1
A R EER AT 7 O iR S e R AT HE T . FAIL N 184G, HE T DRI R R E T B .
— PG RT R 3G T VE R AT SR B -
while (h <= numElements / 3)
h=h*3+1;
X B numElements o | BE R G NP e R B08CE, Bl — 4 Eid.
Bldn, R i LR AR BG4, B AR EHE R & N EIRE 4 DT R EATHIY . 55 R T AR
KA FE—AHF 5L
h=(h-1)/3;
SRIG, REEER h ANTCRBHTHER, KILSEHE,
NHHCRE — B A R HF EERARS GXERA T3 4 Z(1 ArrayClass 10R5):
public void ShellSort()
{
int inner, temp;
inth=3;
while (h > 0)
{
for (int outer = h; outer <= numElements - 1; outer++)
{
temp = arr[outer];
inner = outer;
while ((inner > h - 1) && arr[inner - h] >= temp)
{
arrfinner] = arr[inner - h];
inner -=h;
}
arrfinner] = temp;
}
h=(h-1)%3;
}
1
I e S A 2 R P -
static void Main()
{
const int SIZE = 19;
CArray theArray = new CArray(SIZE);
Random random = new Random();



for (int index = 0; index < SIZE; index++)
theArray.Insert(random.Next(100) + 1);

Console.WriteLine();
theArray.DisplayElements();
Console.WriteLine();
theArray.ShellSort();
theArray.DisplayElements();

}

IR e 2

W C:\Documents and Settings\Administrator\My Documents\Visual Studio Projects\ArrayClass\... [N
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R IBIESE AT E H AR R W] L2 1

14.2 H3FHEFP YA

AFEHEF VR — N R I B3I SRR S . XA FIEIEEAR R S 0 NSy, SR SRR 23 38 A AT
HeR . Ao AR, BHSIFEFEElAeE .

FEXS B S BT HE P OIS i, BRAE 0T RIRAEEURIE SN A MR dE: 71, 54, 58, 29. 31,
78. 2 F177. H, XELSEEIRES DR AHSLK TES: RIS 710 54, 58, 29 , AR TAEE 31, 78,
2. 77, AR ERATHE: WF4ES 29, 54, 58, 71, DL TEES 2. 31, 77, 78. REHEHA T
HikTEI, B 2. 29, 31, 54, 58, 71. 77 fl 78, GIF RS WRMANEIEFES FHEEIRN BN Tl
FAIoER, HHAABUMEE SIS 535N AR IR S =AM BAAN e R RS S S M AHNRT
— AN TEEIT I . MRS SR BN T R AN B 25 =N AL, 1 ELIX AN R S R B AN B AR B B
T ik,

B, RPN EHAR TR S — MR TR S, BAG RSB ? ZME R R KA, B
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WAEHCREEPATEIHHF AR . E 2T MergeSort Al recMergeSort. 55— N7 VAT St i A 12
JH-FFEF recMergeSort, X AR 7 5 S A THE -
public void MergeSort()

{
int[] tempArray = new int[numElements];
RecMergeSort(tempArray, 0, numElements - 1);
}
public void RecMergeSort(int[] tempArray, int Ibound, int ubound)
{
if (Ibound == ubound)
return;
else
{

int mid = (int)(Ibound + ubound) / 2;
RecMergeSort(tempArray, lbound, mid);
RecMergeSort(tempArray, mid + 1, ubound);



Merge(tempArray, lbound, mid + 1, ubound);

7E RecMergeSort J7iEHY, B8 —AN if TA) 2R T HME L. AR, sz BB ERFR. 50,
AER B R R S, BN EE (BB— AN RecMergeSort) A FRER, SAJE & 7EE4
HIRTHEB 5> (38 /N H RecMergeSort) I8 IR TREF . %, 1B HH Merge J7 i3RI A AE— 1458
B

NI Merge 732 B SEEACHY
public void Merge(int[] tempArray, int lowp, int highp, int ubound)

{
int Ibound = lowp;
int mid = highp - 1;
int n = (ubound - Ibound) + 1;
intj=0;
while ((lowp <= mid) && (highp <= ubound))
{
if (arr[lowp] < arr[highp])
{
tempArray[j] = arr[lowp];
i+
lowp++;
}
else
{
tempArray[j] = arr[highp];
i+
highp++;
}
}
while (lowp <= mid)
{
tempArray[j] = arr[lowp];
i+
lowp++;
}
while (highp <= ubound)
{
tempArraylj] = arr[highp];
i+
highp++;
}
for(j=0;j<=n-1; j++)
arr[lbound + j] = tempArray[jl;
}

XANTTIEEHRH recMergeSort 12 7 U R AT — NI I o A 1 50 4 3 S i B I AN 7 V6 2 a5
recMergeSort —EEAEH], X BLE Merge VAR ERIN T A FE—4TAHS :
this. DisplayElements();
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public class Node

{
Ppublic int data;



public void Node(int keyByVal key As Integer)
{
data = key;

1
}
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o AT IREEANTER] ER MG A, TEHT AN B8, —BEeBsh38AN SEMAE B
1k X BAF AR ShiftUp 7 R SEIERAE . AR W R BR
public void ShiftUp(int index)

{

int parent = (index -1) / 2;

Node bottom = heapArray[index];

while ((index > 0) && (heapArray[parent].data < bottom.data))

{

heapArray[index] = heapArray[parent];
index = parent;
parent = (parent -1) / 2;
}
heapArray[index] = bottom;
}
11 HL R THZ Insert 73 B SEIARAD -
public bool Insert(int key)

{
if (currSize == maxSize)
return false;
heapArray[currSize] = new Node(key);
currSize++;
return true;
}

X R SAUH T RN E AL HOR R . IR RS S S 2T B E B 25 A, T AR ShiftUp 5 V2R R B9 miAE
AN IESAE . WTERSERHTT ARG THEREE A7 St R I s A . R TR
FARAFE]—4 449 bottom (1) Node &N . [)E, while BRI AIESIG B . JTVER&RIE 17 0¥
RN I N R AE B bottom P S B P IERA IO E .

INHE RS B 9 s AR 2 R M R B A 9 e XRS5 SEILY, RN KB AR AAE R T i b A —
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public Node Remove()

{

Node root = heapArray[0];

currSize--;

heapArray[0] = heapArray[currSize];

ShiftDown(0);

return root;



public void ShiftDown(int index)
{
int largerChild;
Node top = heapArray[index];
while (index < (int)(currSize / 2))
{
int leftChild = 2 * index + 1;
int rightChild = leftChild + 1;
if ((rightChild < currSize) && heapArray[leftChild].data < heapArray[rightChild].data)
largerChild = rightChild;
else
largerChild = leftChild;
if (top.data >= heapArray[largerChild].data)
break;
heapArray[index] = heapArray[largerChild];
index = largerChild;

}
heapArray[index] = top;

XA T B AT HEHE P A A0, BIE N Wk E B IR . WG 7 — e, JF BT 7
iR
using System;
public class Heap
{
Node[] heapArray = null;
private int maxSize = 0;
private int currSize = 0;
public Heap(int maxSize)
{
this.maxSize = maxSize;
heapArray = new Node[maxSize];

}
public bool InsertAt(int pos, Node nd)

{
heapArray[pos] = nd;
return true;

public void ShowArray()
{

for (inti=0; i < maxSize; i++)
{
if (heapArray[i] != null)
System.Console Write(heapArray[i].data + " ");

}

static void Main()

{
const int SIZE = 9;

Heap aHeap = new Heap(SIZE);



Random RandomClass = new Random();

for (inti=0; i< SIZE; i++)

{
int rn = RandomClass.Next(1, 100);
aHeap.Insert(rn);

}

Console.Write("Random: ");

aHeap.ShowArray();

Console.WriteLine();

Console.Write("Heap: ");

for (inti=(int)SIZE/2-1;i>=0;i--)
aHeap.ShiftDown(i);

aHeap.ShowArray();

for (inti=SIZE-1;i>=0;i-)

{
Node bigNode = aHeap.Remove();
aHeap.InsertAt(i, bigNode);

}

Console WriteLine();

Console Write("Sorted: ");

aHeap.ShowArray();

}
}
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mv = arr[first];

— B TR, RO RRE T AT T R TN BRI A AN T . (RS g AN A
U515 1 SR KA 56 4 R R TP A0 0 A RS, IR BT 0 E ) @ AN & first A1 last ]
PLEEROXIRTAE 1o IX B A A e A7t 2 first P4, HERSE — DICRAFRE S last 1o GEF] LLAUEE S} Sh— A 42
& theFirst FRIRAFE NI —DIoR . HTX ] 1) 4B H 4 52 arr
B 14-3 FiR PRI HE R AR SRR

a | 87 |91 | 65|72 |84 |99 | 89

theFirst first last
split value = 87

@ Increment first until it is >= split value
first stops at 91 (figure a.)

@ Decrement last until <= split value

87 | 91 | 65| 72|84 | 99 | 89

theFirst first last

® Swap elements at first and last

87 | 84 | 65| 72|91 |99 | 89

theFirst first last

@ Increment first until > split value or > last
Decrement last until <= split value or < first

87 | 84 | 65|72 |91 | 99 | 8

theFirst last first

(® last is before first (or first is after last)
so swap elements at theFirst and last

65 | 84 | 87 |72 |91 |99 | 8

® Repeat process .....
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public void QSort()
{

RecQSort(0, numElements - 1);



}
public void RecQSort(int first, int last)

{
if ((last - first) <= 0)

return;

else

{
int part = this.Partition(first, last);
RecQSort(first, part - 1);
RecQSort(part + 1, last);

}

1
public int Partition(int first, int last)

{
int pivotVal = arr[first];
int theFirst = first;
bool okSide;
first++;
do
{
okSide = true;
while (okSide)
if (arr[first] > pivotVal)
okSide = false;
else
{
first++;
okSide = (first <= last);
}
okSide = true;
while (okSide)
if (arr[last] <= pivotVal)
okSide = false;
else
{
last--;
okSide = (first <= last);

}

if (first < last)

{
Swap(first, last);
this.DisplayElements();
first++;
last--;

}

} while (first <= last);
Swap(theFirst, last);
this.DisplayElements();
return last;



}

public void Swap(int item1, int item2)

{
int temp = arr[item1];
arrfitem1] = arr[item?2];
arr[item2] = temp;

1
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theFirst = arr[(int)arr.GetUpperBound(0) / 2]
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15.1.2 AVL ¥ BSE3R
AVL B ST SRR Node 8 FHSRARAE B9 s O, 10 AVILTree ZEIUA0 35 1 48 TS K BT VA AT
T3 9 s R T
Fit T AVL BSEIREK Node SRARSRALT T = X SEBLA Y i, (HRIERA — R ZE M ZE R . AVL B4
=N R A S E A S, BTSRRI R B . T O T BB AR RN
B, IEEHIRII IComparable #2110, BbAh, HT7 SR E R M EE, FMEEEFE—1 Readonly (H1iE)
JE ML T VE AR BT )
Node ZEMIARRS 4N~ Ffr7 :
public class Node : IComparable
{
public Object element;
public Node left;
public Node right;
public int height;
public Node(Object data, Node It, Node rt)
{
element = data;
left = It;
right = rt;
height = 0;
}
public Node(Object data)
{
element = data;
left = null;
right = null;
1
public int CompareTo(Object obj)
{
return (this.element.CompareTo((Node)obj.element));
return (((int)element).CompareTo((int)obj));

}



public int GetHeight()
{
if (this == null)
return -1;
else

return this.height;

1E AVLTree SR8 — N BN H I HIEAZ Insert Jii e XN EME 105 sidd N B A B . L7208
IHE, BEEAE AT RO T EAmA SBR[ 2R 3, B 2 {09 5N T i IR A A R 5
—HATRAEE G E B, S E WA TR S R IR E W RA T, A S B AT A e B
AR, I B HEAT XU e B XU i e . ARSI SR (FE Insert VA Ja Bon 1 AR iR 75 ik
{EDE
private Node Insert(Object item, Node n)
{
if (n ==null)
n = new Node(item, null, null);
else if (((int)item).CompareTo((int)n.element) < 0)
{
n.left = Insert(item, n.left);
if (n.left.GetHeight() - n.right.GetHeight() == 2)
n = n.RotateWithLeftChild(n);
else
n = n.DoubleWithLeftChild(n);
}
else if (((int)item).CompareTo((int)n.element) > 0)
{
n.right = Insert(item, n.right);
if (n.right.GetHeight() - n.left.GetHeight() == 2)
if (((int)item).CompareTo((int)n.right.element) > 0)
n = RotateWithRightChild(n);
else
n = DoubleWithRightChild(n);
}
else
{;}// do nothing, duplicate value
n.height = Math.Max(n.left.GetHeight(), n.right.GetHeight()) + 1;
return n;

ANTR] i 77 R ARG a0 R B
private Node RotateWithLeftChild(Node n2)
{
Node nl = n2.left;
n2.left = nl.right;
nl.right = n2;
n2.height = Math.Max(n2.left.GetHeight(), n2.right.GetHeight()) + 1;
nl.height = Math.Max(n1.left.GetHeight(), n2.height) + 1;
return nl;



}
private Node RotateWithRightChild(Node n1)

{
Node n2 = nl.right;
nl.right = n2.left;
n2.left = ni;
nl.height = Math.Max(n1.left.GetHeight(), nl.right.GetHeight() + 1);
n2.height = Math.Max(n2.right.GetHeight(), n1.height) + 1;
return n2;
1
private Node DoubleWithLeftChild(Node n3)
{
n3.left = RotateWithRightChild(n3.left);
return RotateWithLeftChild(n3);
1
private Node DoubleWithRightChild(Node n1)
{
nl.right = RotateWithLeftChild(n1.right);
return RotateWithRightChild(n1);
1
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using System;
public class Node
{
public string element;
public Node left;
public Node right;
public int color;
const int RED =0;
const int BLACK = 1;
public Node(string element, Node left, Node right)
{
this.element = element;
this.left = left;
this.right = right;
this.color = BLACK;
}
public Node(string element)
{
this.element = element;
this.left = left;
this.right = right;
this.color = BLACK;

}

public class RBTree
{

const int RED =0;

const int BLACK = 1;

private Node current;

private Node parent;

private Node grandParent;

private Node greatParent;

private Node header;

private Node nullNode;

public RBTree(string element)

{
current = new Node("");
parent = new Node("");
grandParent = new Node("");
greatParent = new Node("");
nullNode = new Node("");
nullNode.left = nullNode;
nullNode.right = nullNode;
header = new Node(element);



header.left = nullNode;
header.right = nullNode;
1
public void Insert(string item)
{
grandParent = header;
parent = grandParent;
current = parent;
nullNode.element = item;
while (current.element.CompareTo(item) !=0)
{
Node greatParent = grandParent;
grandParent = parent;
parent = current;
if (item.CompareTo(current.element) < 0)
current = current.left;
else
current = current.right;
if ((current.left.color) == RED && current.right.color == RED)
HandleReorient(item);
}
if (!(current == nullNode))
//return
current = new Node(item, nullNode, nullNode);
if (item.CompareTo(parent.element) < 0)
parent.left = current;
else
parent.right = current;
HandleReorient(item);
}
public string FindMin()
{
if (this.IsEmpty())
return null;
Node itrNode = header.right;
while (!(itrNode.left == nullNode))
itrNode = itrNode.left;
return itrNode.element;

}
public string FindMax()

{
if (this.IsEmpty())
return null;
Node itrNode = header.right;
while (!(itrNode.right == nullNode))
itrNode = itrNode.right;
return itrNode.element;

1
public string Find(string e)



nullNode.element = g;
Node current = header.right;
while (true)
if (e.CompareTo(current.element) < 0)
current = current.left;
else if (e.CompareTo(current.element) > 0)
current = current.right;
else if (!(current == nullNode))
return current.element;

else
return null;
}
public void MakeEmpty()
{
header.right = nullNode;
}
public bool IsEmpty()
{
return (header.right == nullNode);
}
public void PrintRBTree()
{
if (this.IsEmpty())
Console WriteLine("Empty");
else
PrintRB(header.right);
}
public void PrintRB(Node n)
{
if (1(n == nullNode))
{
PrintRB(n.left);
Console WriteLine(n.element);
PrintRB(n.right);
}
}
public void HandleReorient(string item)
{

current.color = RED;
current.left.color = BLACK;
current.right.color = BLACK;
if (parent.color == RED)
{
grandParent.color = RED;
if ((item.CompareTo(grandParent.element) < 0) != (item.CompareTo(parent.element) < 0))
{
current = Rotate(item, grandParent);
current.color = BLACK;



}
header.right.color = BLACK;

}
1
public Node Rotate(string item, Node parent)
{
if (item.CompareTo(parent.element) < 0)
{
if (item.CompareTo(parent.left.element) < 0)
parent.left = RotateWithLeftChild(parent.left);
else
parent.left = RotateWithRightChild(parent.left);
return parent.left;
}
else
{
if (item.CompareTo(parent.right.element) < 0)
parent.right = RotateWithLeftChild(parent.right);
else
parent.right = RotateWithRightChild(parent.right);
return parent.right;
}
}
public Node RotateWithLeftChild(Node k2)
{
Node k1 = k2.left;
k2.left = k1.right;
kl.right = k2;
return k1;
}
public Node RotateWithRightChild(Node k1)
{
Node k2 = kl.right;
k1l.right = k2.left;
k2.left = k1;
return k2;
}
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NT VLB R R AEER X, R SR — N & 15-10 A1 15-11 HHI R % .

Header | +=—> (1023 | —> |1033 | +—> |1103 | -—> | 1133 | —> | 1203 | +—> | 1223 -<-l

K 15-10 REabaER

4
v
v

Header | 1033 |+ 1133 |H 1223
+— 1023 | +—> +— 1103 | +— +—> (1203 | +—> —1

Nothing

Kl 15-11 BHAT R AMBRE GE1ED

N HCRE B AR 15-11 FrosFBRERR A 1 EPUT AR SRR BUE 2 1133, D EAERK
BUE S 1133, HAoREGRRMEER, FEw P U A 03] 11330 SR10, HFHBkERFE S 75 23 Jy > 15 sUalt
ATDARRE] T o R, fEX AR AR A Bk ER R 2 T I A 2.

PAEFRE —F WTHI R A4k 1203, #8055 1 Z8E H Bk BHUH 1223 ik, tBHUE KT 1203, PrbAfEER
P HUE 1133 A, R T E—Z, JFHRMAZE o B8 . M F— A1 a2 1203, Aroldrskeal, x4
A R R 2 1) SR AR A R B 1 o At B2 TR, ) R et kel [ 4% B 21 Bk 8O R T Z AR HUE k.
FERZXAI g, [PERET A G — 5 AL R HR TR T MR, SR ESMHAEND R, AN
e 5] T E AR B .

g5 AR WY I S N 58 22 (R W DUEBRER R AR A SN A% ltn, B 4 AN R —MEE, XANEERR AT S 4
R B e M RH —AMER:, BHIXABEIRF RTINS 6 N AL DA IX T 5 I IR A N B IR
PRI i 5 22 E T 2 B RO R R 4R 8, IR B IR R PR ARA DR

XA I R AR R TT A0 R BEA L BC B8 2 b S5 — AN (FERT RUSTHD FIRERSE 2 B, e
TN RNATRE RS 4 EIT A, B AT RS 1 R A, WSS BENL AR E SO ERE (R
BRAND SR, T H A BN TRE . TR E Gy BEATL 7341 75 s RO RE SR A o i T BRER R N R L5
T AR5 0 27 RS, RN P72 —F 70 o2 28 1 2 R0 AL 12.5% 07 RO 26 2 BT AL 5.75%
T ORISR 3 BRI AL AR

W — ) T~ AR ol Gn SR S AE BRIR R oK B R B = O . BRER R R BTN H AT S B =R LR
2EZFZ William Pugh. f7E—Fs B IR AERER R )18 S (ftp://ftp.cs.umd.edu/pub/skipLists/) AHitHH T — " NAZ.
EAAH SRR T fros:

(int)(Math.Ceiling(Math.Log(maxNodes) / Math.Log(1/PROB)) - 1);
X HLE) maxNodes J& T i 19 s BCE () —ANIEAUE, T PROB M2 — /M H &, 8% 4 0.25.

15.3.2 BEERFRASLI

BRER R B SRR EEAN I — 1 A — BB A B 192K . 1K HLA A5 mRTT IR IE

BTS2 R il — A R A — DN UE, B N ERAFE A R 13 HAb S g8 . RS R s
public class SkipNode
{

public int key;

public Object value;



public SkipNode[] link;
public SkipNode(int level, int key, Object value)

{

this.key = key;

this.value = value;

link = new SkipNode[level];
1

IUAEAE S ANE BRER R . B 2 77 B A2 i SR 5 LML B pl o1 . T AL = 7 I N 25
maxLevel: 7KK I fo Vi 1 5K 2 B

level: fF# 4 HTZ IR

header: FRHtaE NBRERZR FIALLGTT AT,

probability: 17fifi 24 il 5 = HIMEAR 20 A7

NIL: —DRIRBERFE R R R 2 -

PROB: /2 IIHEZR 10 .

public class SkipList

{

private int maxLevel;

private int level;

private SkipNode header;

private float probability;

private const int NIL = Int32.MaxValue;
private const int PROB = 0.5F;

}

SkipList X MIE B AL S PN 2 7 B — NS E Public My, Pt S HURBRERR T S S, DA
Je— A 5E R o TAEH] Private # & de 8. 7EARREEATI LA A4, &/ Jek bl i—T J7i%:
private void SkipList2(float probable, int maxLevel)

{
this.probability = probable;

this.maxLevel = maxLevel;

level = 0;

header = new SkipNode(maxLevel, 0, null);

SkipNode nilElement = new SkipNode(maxLevel, NIL, null);

for (inti = 0; i <= maxLevel - 1; i++)

header.link[i] = nilElement;

1
public SkipList(long maxNodes)
{
this.SkipList2(PROB, (int)(Math.Ceiling(Math.Log(maxNodes) / Math.Log(1 / PROB) - 1)));
1

Public FJ1& &% 58 B BUF S5 35— TS, 079 RS BEAL B4 WG SR TV N TR N ME— S8 26 Z 01T
55, SEFRPATHIAEACBRER F 0 R TAER] Private MI&E SR /E N A DS B — DN SRR CENM AL MR &
B ASHAR DR YT I E BB i KB R A .

Private FJiti g5 N BB 1 B0d B HOEUE, B T BRERR ISR AL GBI TR TR SR B T R
AR HIEEAL T TG 3 1

YRR R B S B R ER P AT . NS 2 SkipList 28 Insert 7774
public void Insert(int key, Object value)

{
SkipNode[] update = new SkipNode[maxLevel];



SkipNode cursor = header;
for (int i = level; i >= level; i--)

{
while (cursor.link[i].key < key)
cursor = cursor.link[i];
update[i] = cursor;
1

cursor = cursor.link[0];

if (cursor.key == key)
cursor.value = value;

else

{
int newlLevel = GenRandomLevel();
if (newLevel > level)

{
for (inti=level + 1; i <= newlLevel - 1; i++)
update[i] = header;
level = newlLevel;
}

cursor = new SkipNode(newLevel, key, value);
for (inti=0; i <= newLevel - 1; i++)
{
cursor.link[i] = updatel[i].link[i];
updateli].link[i] = cursor;

AT E S E UL E T SkipNode FERTHEARIGLE (BE—A for fEH). HhK, ZR AR UEH
IWESEABER B EEHAE T . MBEKE, 25 FH Private i) GenRandomLevel 7775307 SkipNode 43t 31 -
MEHLEE S b GXANTIERRE RSN ST IED, I BB ARIER N (EfRfE—A for TR —17).
FIH M J51% GenRandomLevel 3l RERf & 552 . ARID41F Fios:
private int GenRandomLevel()

{

int newLevel = 0;

Random r = new Random();
int ran = r.Next(0);
int ran = Random.Next(0);

while ((newLevel < maxLevel) && (ran < probability))

newlevel++;

return newlevel;

TEN AN HE INE Search JIVEZHT, SoREBEBWMEBRRE P HATMERERAE . B8RRI —T Delete
PRz KA T
public void Delete(int key)
{
SkipNode[] update = new SkipNode[maxLevel + 1];
SkipNode cursor = header;
for (int i = level; i >= level; i--)

{



while (cursor.link[i].key < key)
cursor = cursor.link[i];
update[i] = cursor;
1
cursor = cursor.link[0];
if (cursor.key == key)

{
for (inti=0;i<level - 1; i++)
if (updateli].link[i] == cursor)
update[i].link[i] = cursor.link[i];
while ((level > 0) && (header.link[level].key == NIL))
level--;
}

}
WnfE] Insert JE—FE, EATIER AWM B UL A for TEARELRIINE, EXEKIIE
E R BRI 55 A if IER)RIBFRRIIN G, BRI SkipNode J& [ i 8E I B85 5 2 K.
DIAEAER KIS 18 Search T T« XANTNEE e MR EITIG, F & HAl B B 23R 3 — N e B K T2
BRI KRBT IR E, THESERT N RIZREER, BERHRE MR . BEE FRECZ
UOF BARSEA R . XA TV ERA AR IEAESS 0 2, 1 & i) B BE ) — N IERA S mle AR 30T s
public Object Search(int key)
{
SkipNode cursor = header;
for (inti = level; i > 0<= level - 1; i--)
{
SkipNode nextElement = cursor.link[i];
while (nextElement.key < key)
{
cursor = nextElement;
nextElement = cursor.link[i];
}
}

cursor = cursor.link[0];

if (cursor.key == key)
return cursor.value;

else

return "Object not found";

BUE L2 S BL Skiplist RIEHE 7 R HIThEE . EATERREIIZS] P B 2L SR A,
BRR R IR 1 — R T S R AT B k£, KUY RORILEATE R 5 SCOL H AR MR 45/ 2. sk
TR — A E 2B LA MRS, A BIRER AT AE 2 LU T4 (10— Fhife

INGE

AE IR B e S A AR R T Weiss (1999 4F) Tirh 2R 12 FHTA 2 . AVL B RIZT JRBAE A = SR At Ak
B A Fe BB RS D0 R O P e AR ARG RO R T 58 AVL B ANZL R ) 6 SR e BB T R AR Bl
AN AR AT, i Hon) RE SR RER R A T PR A

BRI R BB A T S, BRERRIRAE AN T AVL WRIZT SRR 1 — P m] 5 & Sk 8. DB R A0 A B
REHMAER G, PTG ZEAT BT OB, XA RV 2 00 T SAG N e

2



1. 15 A AVLTree 5% 5 FindMin 7741 FindMax 7%

2. FIH Timing 84521 1 HSEILI 7% BinarySerachTree 28 HrAR R 1 7 iR AT B LR o« MINARE PP A0 K2 HH
100 FEHLA R BRI K — N PP SRS E A B PTAR o

3. 4 AVLTree R4 SINER T3 R SEELMBIEMBR AR . A JURITERT LR, (HR2— R 510 75 2 Node Kfi]
SRR — TR, AR /RIS 3 T U T MR8 7 ARic e SRR HAb I 20wt B0 1% 7% 1E 211X

4. VENTEIELL BRI ) RedBlack 24w 5 N 75 7%«

5. HIRITHF Sl MR AVL RERIZL R R SRR AT LUAL. 135 [ MR — a5 R RO R AT B i e 2



%16 T EIMEREL

EARBA G TN b — SR 22 500 W 2% — BT IE 1 HOE 4F (R W48 FOE TE 4TS TH A I AN 40 e i B R AT
BHEgz —o FEENEBARTTH (R BRRD DU PR i (A%, 12 ONERR) T e K
D) IR A AT A W S T U O

A FRG A AT BRI N 2% o X AN RS nPHIR I B2 B KB . JATPE SR B fr /e
VB.Net IR, BEAh, X HLIE Sy 78 AL PR ST 2 IR A A s R A B, RO R SR R 8l 2 3 T BT
B 45 o

16.1 EffsE X

Bl B — TS A — A R ). AR — T E KA R R IR i — e S ) B LA B A —
R SR ] BRI — AT AL, T N R IR I B A — AR, XS (v v2) kR, Hid vl AT v2
S B PEIPIANTI R T ROE W] LU BUE, A LU it g BT

XA e I B N ) ] (directed graph), B3 AU AT 0] [l (digraph). A 7 Bl 16-1 Fros. W KR
1, A eHpEFR AT E (unordered graph), EE B A K 16-2 B T 7B —ANSLH1 .

® >(®) >©

v \

®)+ ® ®

>
| / \\,
~

© ®

K161 (HrD K

O © ®

® ® ©

K162 LFHE

B2 (path) REFTSMTH], GRS HDERE—E. BENKERNSEPE DA RE—
AT SRR . BT DL — TR B B Sl B, XPRRAH (oop). FAIIKERN 0.

FBE (cycle) ZIBTEAMEIFEEAEE DR 1 UFETYIMGE SRR E . EamEY, dnrae2mFEm,
HEfEL R EF, hU%AHEA R,

W RAFAE AT TR B AT TS B B4, U T A B2 38 1) (connected) . 7E A 1, IXANSRAF4
RN GHRIEE (strongly connected). WIHA M EAZMEEEL, HAXINEB T, XHHEHATEEE (weakly
connected). WIREERGHT R Z HEAL, BAEHPERIERLTEE (complete graph).

16.2 HEEMESHA RS
BIRIRAANVE 2 A RIRB B R R G0, Al E RS — sl TR tngm g0, FRaE
ANETTEAS B o AL AT DA SRR 2 o PR ) Bl i . Y ] DA P R R o i e R e A T TR S AT I A



HIHTE.

FEAT SR I8 2 G T LA BRI i, s 24 =) T AR BRI ATH /AT R G B — D Wliasie
AN TN TR 53— A TS RITZ A — 2530 ML AT AR IR N — L% 2 55— ML AT RIS
L BNy N 1R 77| P R W IR 7/ N 8 SRS w87 S i L E Y R

16.3 B3R
ERE L EERGH, T H AT R 2 UG ISR g K. AR, RS T5I FRSE &AW, Frllkx
B E B — AR )5 ZR R AR TI S AL

16.3.1 MAKIFTS

B ERIIE Graph BRI ZE— 20 /e MG A7 P N THUS Y Vertex 2. iXN2R 5 LinkedList Z8Al1 BinarySearchTree 2
] Node ZKEAAH R ThAK
Vertex KB AMNEHE A : — AN FHRRAN TS ESE, 110 55 48— A0 7R B o3 ) R ERER TS “ i 7. X

P AR 1 L 3 il A 444 label T wasVisited s

PSR B — 7R B A2 SOV B B R label A wasVisited FOAAIE S 71 . 7R/ SEELHE AN FH BRA R
MG, XN RRRITAE 5| F TR0 GRS A2 AT — IR S A e A

Vertex RSN Fros:

public class Vertex

{
public bool wasVisited;
public string label;
public Vertex(string label)
{
this.label = label;
wasVisited = false;
}
}

DR BIRAFEAEREN, 1 HAE Graph R @I eI/ N A B X T 5 .

16.3.2 KRR

BESR IR T BRI E54, BT B B S5 B RAFETEL N 1 IE AT B MAEE, BRI — R
REGRERRT . XA T B FRoR, BT MR BEA AT A, MRS S G2 . fin, wf
BE £ 2 I R B — N SR T L, tmTRE R — 2 R B TS

19695 F R R R B R L B 5 O R AT A B o I — AN R, BN e R SRR T AN T A 2 A R T
TR . P 16-3 280 A T 412 B an e b 2R I

Vo Vi V, Vi3 V,

Vo 0 0 1 0 0

1 @ O
N
o

v, 1] 1ol 1]1 @

Vi 0 0 1 0 0

V, | 0 0 1 0 0

K 16-3 ARFEHHRE
X FE AT A A PR AT R B RR Sk 2 9 R o G0 AE TS 2 (A A — 2532, R A3t 1 i IX M B .
WRITDARLEAE, AR A 0. 1R T ARIX Bt a] DA FH A 2% 204 (R 404



16.3.3 EMHE
PAER T RRTOS AR T, B R RS s 7. 5%, JFEEL—NEFTAmMSIR. TR
AR DA TN A
int nVertices = 0;
vertices[nVertices] = new Vertex("A");
nVertices++;
vertices[nVertices] = new Vertex("B");
nVertices++;
vertices[nVertices] = new Vertex("C");
nVertices++;
vertices[nVertices] = new Vertex("D");
SRJE, TR BN INERT AR . R T AR B SR A D s 2%«
adjMatrix[0,1] = 1;
adjMatrix[1,0] = 1;
adjMatrix[1,3] = 1;
adjMatrix[3,1] = 1;
B U HIETIUR A R B Z [Af#AE— 251, T HAETH A B A1 D tHAFAE—2%14.
HER U FIRIX SN 2R, SUMER KRB R Graph BIWIEE LT CELHE Vertex FEHIHEIR):

public class Vertex

{
public bool wasVisited;
public string label;
public Vertex(string label)
{
this.label = label;
wasVisited = false;
}
}
public class Graph
{

private int NUM_VERTICES = 6;
private Vertex[] vertices;
private int[,] adjMatrix;

int numVerts;

public Graph(int numvertices)

{
NUM_VERTICES = numvertices;
vertices = new Vertex[NUM_VERTICES];
adjMatrix = new int[NUM_VERTICES, NUM_VERTICES];
numVerts = 0;
for (int j = 0; j <= NUM_VERTICES -1; j++)
for (int k = 0; k <= NUM_VERTICES - 1; k++)
adjMatrix[j, k] = 0;
}
public void AddVertex(string label)
{

vertices[numVerts] = new Vertex(label);
numVerts++;



public void AddEdge(int start, int eend)

{
adjMatrix[start, eend] = 1;
1
public void ShowVertex(int v)
{
Console.Write(vertices[v].label + " ");
}
}

FE)3EE 2% 5 R R A T T RO FE o B NUM-VERTICES Hh i 8 U A0 0 R . RESR B R T 1, kA
K A numVerts A7 fif 75 10U 511K N 24 00 B0 DUE B2 3R WA R ELN 0.

AddVertex 7k S ATIEFREIGE — DT AT S, LB — DB Vertex MR, JF HACEAINEI AN .
AddEdge JTiEN SBUEM N BRI ES . REBBEFORTUR, JFHRIE N ZAFE %LU, #)a, showVertex
JTid e SR R E TR bR 2 o

16.3.4 BRE—INH: HIbEF

P HE R 2 1A A B R B T 8142 B S WU s oK e o — 44 KA R N IR 26 11 e BB A ERAE 7 51 it
AT UAREAUS — 5K A 1 o 22 AR SE R T e W B P T T SEN LR IR 5 4 w] L I ER 45 H R, ] 16-4 fi2%:
AN ER 7 S AT SEHURE A BR AR AT 17 1

Assembly Language

Kl 16-4 BT RHURLFURAR P 51 1) 1)
@ ICHmiss @, HRsH O, BIERSG @, Hik
1 B B A HE 7 45 S a0 R TR
1.CS1 2.CS2 3. WL4miBs 4. BIEgW 5. BERS 6. Hik
HrpURAE 3 FIURAE 4 BT LARIIN AT, RIRERY, PRAE 5 MIERAE 6 W A] LRI AT

16.3.5 ¥RINFERRE:

R B3 A S A A T L) -
CRE A R AR T S
- FEBRTI A AN BTSSR A
o B RS B T A
- BB 1 HENEHTE TS E R B R

MR, FESEOLRIANTT AR, (EX IE R AR PN HE R S T AE

SRS o WA A B AR R AL AAT BIFF IR AL . TS B B B 16-4. BB RGEAN 102 I P 5 e A TR (2
WSS ), BESR P A G 4k IS, BT AR T AT INEI 512 Py - H B R Bk . N ke 2V S i = R 45
T XA TS IS G 1, BT eI E iR . 82 FoRae €2 7. BEARERE kT scs
Wemigs, Arolal S ERMEISIERAN . fEaE R cs1 7.

[EY

H~ W N

16.3.6 ML S
WM TBEWA TR — DTSRI e T 2 A JE 4R T, 10 55— 7R MR T 5 A E R BR . R THIG
KT T e A e 4k T B T i



(E AR B2 I A AT LR BT S5 4k A T, IR T A T 24T 5 L BT SR N . 784 R E R for J3ARIZAT
KERHTIM AR . WERERESIRI 1, BAEk AR, HX T —ATdHri . mRERB—17x M pra 5
#HRNE, BAREBRZAMMTS . WRPEEIEALGE R LEGT SR, BARE-1, XRRAET G ST A A
N s

public int NoSuccessors()

{
bool isEdge;
for (int row = 0; row <= NUM_VERTICES - 1; row++)
{
isEdge = false;
for (int col = 0; col <= NUM_VERTICES - 1; col++)
{
if (adjMatrix[row, col] > 0)
{
isEdge = true;
break;
}
}
if (lisEdge)
return row;
1
return -1;
1

PN R T B S an T NI R BRI R o 7R EAR S — R AT RS R PR B i T . RRIRE S 1. 2R
Ja, T BN ARRE P A B A R AT A A, RIS AR R AT _EIAT I N R Bh I BLAR BRI M B B n) A2 F%
21, PASRIA A BR T BN AT AIA B2

AT SIIXANEAE, X EYRE T 4N delVertex I, EBFEMNBIFJ77% moveRow Al moveCol, ARAS U1
Fﬁ/ji\‘:

public void DelVertex(int vert)

{
if (vert = NUM_VERTICES - 1)
{
for (int j = vert; j < NUM_VERTICES - 1; j++)
vertices[j] = vertices[j + 1];
for (int row = vert; row < NUM_VERTICES - 1; row++)
MoveRow(row, NUM_VERTICES);
for (int col = vert; col < NUM_VERTICES - 1; col++)
MoveCol(col, NUM_VERTICES);
}
NUM_VERTICES--;
}
private void MoveRow(int row, int length)
{
for (int col = 0; col <= length - 1; col++)
adjMatrix[row, col] = adjMatrix[row + 1, col];
}
private void MoveCol(int col, int length)
{

for (int row = 0; row <= length - 1; row++)



adjMatrix[row, col] = adjMatrix[row, col + 1];

BAE R E AR ESHE T SR . e B RS, BERME M NE:
public void TopSort()

{
Stack<string> gStack = new Stack<string>();
while (NUM_VERTICES > 0)
{
int currVertex = NoSuccessors();
if (currVertex == -1)
{
Console.WriteLine("Error: graph has cycles.");
return;
}
gStack.Push(vertices[currVertex].label);
DelVertex(currVertex);
1
Console Write("Topological sorting order: ");
while (gStack.Count > 0)
Console.Write(gStack.Pop() + " ");
1

TopSort J7 kG A PTEIN T AL, 4R B — N E 4T ROt e M ER, RGBSR T — T B BERIBR
TR, S ERIAREEEE— DN . o — Rl AR R BE 45, RO — AT R s b B2 B N e
—ANT R (B R RSE T — ). 2 TopSort J7EIGAT 58 UHIIAG, B N I N B4 0065 AR 1 8 Ja — A T A
FERCTO B0 28 — AT e XN R 5 BRI I 7 FR R 38 L A Je 3 34T B i 2 B IR R AN 1.

i AR [ AT AN A A T NIRRT RS L
static void Main(string[] args)

{

Graph theGraph = new Graph(4);

theGraph.AddVertex("A");

theGraph.AddVertex("B");

theGraph.AddVertex("C");

theGraph.AddVertex("D");

theGraph.AddEdge(0, 1);

theGraph.AddEdge(1, 2);

theGraph.AddEdge(2, 3);

theGraph.TopSort();

Console.WriteLine();

Console.WriteLine("Finished.");
}

SRR P s B IR 2 AB C D

DAERE —F WS — DR B 16-4 Fros i) BI#EATHEF -
static void Main(string[] args)

{
Graph theGraph = new Graph(6);
theGraph.AddVertex("CS1");

theGraph.AddVertex("CS2");

theGraph.AddVertex("DS");

theGraph.AddVertex("0S");



theGraph.AddVertex("ALG");
theGraph.AddVertex("AL");
theGraph.AddEdge(0, 1);
theGraph.AddEdge(1, 2);
theGraph.AddEdge(1, 5);
theGraph.AddEdge(2, 3);
theGraph.AddEdge(2, 4);
theGraph.TopSort();
Console.WriteLine();
Console.WriteLine("Finished.");

}

CRE 7 1R i o
m C:\Documents and Settings\Administrator\My Documents\Visual Studio Projects\Graph\bin\... - [of x| ‘
Topo logical sorting order: CS1 CS2 DS AL ALG OS '
Finished.

164 BERHEER

17 N — T AR BIR IR LE T 2 AE ] B AT I — Mg . AATTAT B 75 B A0 TE e b ] B IR e g m] DL —A>
WAEBIA HoAh IR, B A — L3 B HA LI T DLE TR SR A2k

78 B EPATIX LR AR 31 7 AR B BT DAAT AR B4R IRFEDLSE (depth-first) 482 A BEALSE
(breadth-first) 2. AN TUIX PRI E L,

16.4.1 EEMEHER
IR IAR RIS SUR IS — 2R VI IRTT S Bk B m TR S, ARJE R ERIR (8], I HIE F— &Rk B i
JEHITR S, gk s B BE N A B AR . IR E S R B A 16-5 k.

Kl 16-5 IR R

MEZIRT S, RN REEN TAEREL: B, AN S, R RIS . Ty IX AT
A EEERANAMEN, JEEARICN O . BEER BT ARV IR T, AR RN, JF B AR
BELXFE B E B BIE R G — AT s k. KRG, R AT TSR 5 A oAt oA s il AR AR T . SR,
A e IR, IR HEE T AT WRR B ANX R TI, ABh TF AR T il FH A1 T A B BB A V7
Nk, TG AT £ R U ) AR AR T T I LAk S i R . e & BIA AR P 5T — AN T I ELIBEAE AR AT R A 7 1) T A,
OB, A SE R AL i 2R

T BIF R B S — A AR 2 — IR AF R U I AR MR IR T v o 2 i 20 2 Bk Fia e IOt (W B 2E AT 9 LA s
HXF RIS —F R A ERUE 1 WA, WAMAFTEAN BT A . SR JE kAT LUR 25 2 ot s T s 2 15 L8
Vi o XA TR BIARRS UnR FTR



private int GetAdjUnvisitedVertex(int v)

{

for (int j=0; j <= NUM_VERTICES - 1; j++)
if ( (adjMatrix[v,j] == 1) && (vertices[j].wasVisited
return j;

return -1;

BUERLHER RE — B PATIR RS R I T 1%

public void DepthFirstSearch()

{

Stack<int> gStack = new Stack<int>();
vertices[0].wasVisited = true;
ShowVertex(0);
gStack.Push(0);
intv;
while (gStack.Count > 0)
{
v = GetAdjUnvisitedVertex(gStack.Peek());
if (v==-1)
gStack.Pop();
else
{
vertices[v].wasVisited = true;
ShowVertex(v);
gStack.Push(v);

}
for (int j = 0; j <= NUM_VERTICES - 1; j++)
vertices[jl.wasVisited = false;

NHEERXAFEF A 16-5 FHEEAT TIRE R

static void Main(string[] args)

{

Graph aGraph = new Graph(13);
aGraph.AddVertex("A");
aGraph.AddVertex("B");
aGraph.AddVertex("C");
aGraph.AddVertex("D");
aGraph.AddVertex("E");
aGraph.AddVertex("F");
aGraph.AddVertex("G");
aGraph.AddVertex("H");
aGraph.AddVertex("I");
aGraph.AddVertex(")");
aGraph.AddVertex("K");
aGraph.AddVertex("L");
aGraph.AddVertex("M");
aGraph.AddEdge(0, 1);
aGraph.AddEdge(1, 2);

== false))



aGraph.AddEdge(2, 3);
aGraph.AddEdge(0, 4);
aGraph.AddEdge(4, 5);
aGraph.AddEdge(5, 6);
aGraph.AddEdge(0, 7);
aGraph.AddEdge(7, 8);
aGraph.AddEdge(8, 9);
aGraph.AddEdge(0, 10);
aGraph.AddEdge(10, 11);
aGraph.AddEdge(11, 12);
aGraph.DepthFirstSearch();
Console.WriteLine();

}
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public void BreadthFirstSearch()
{

Queue<int> gQueue = new Queue<int>();

vertices[0].wasVisited = true;

ShowVertex(0);

gQueue.Enqueue(0);



int vertl, vert2;
while (gQueue.Count > 0)
{

vertl = gQueue.Dequeue();
vert2 = GetAdjUnvisitedVertex(vertl);

while (vert2 1= -1)
{

vertices[vert2].wasVisited = true;
ShowVertex(vert2);
gQueue.Enqueue(vert2);

vert2 = GetAdjUnvisitedVertex(vertl);

}

for (inti=0; i <= NUM_VERTICES - 1; i++)

vertices[i].wasVisited = false;
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static void Main(string[] args)

{

Graph aGraph = new Graph(13);

aGraph.AddVertex("A");
aGraph.AddVertex("B");
aGraph.AddVertex("C");
aGraph.AddVertex("D");
aGraph.AddVertex("E");
aGraph.AddVertex("F");
aGraph.AddVertex("G");
aGraph.AddVertex("H");
aGraph.AddVertex("I");
aGraph.AddVertex(")");
aGraph.AddVertex("K");
aGraph.AddVertex("L");
aGraph.AddVertex("M");
aGraph.AddEdge(0, 1);
aGraph.AddEdge(1, 2);
aGraph.AddEdge(2, 3);
aGraph.AddEdge(0, 4);
aGraph.AddEdge(4, 5);
aGraph.AddEdge(5, 6);
aGraph.AddEdge(0, 7);
aGraph.AddEdge(7, 8);
aGraph.AddEdge(8, 9);
aGraph.AddEdge(0, 10);
aGraph.AddEdge(10, 11);
aGraph.AddEdge(11, 12);
Console WriteLine();

aGraph.BreadthFirstSearch();
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public void Mst()
{

Stack<int> gStack = new Stack<int>();
vertices[0].wasVisited = true;
gStack.Push(0);
int currVertex, ver;
while (gStack.Count > 0)
{
currVertex = gStack.Peek();
ver = GetAdjUnvisitedVertex(currVertex);
if (ver ==-1)



gStack.Pop();

else

{
vertices[ver].wasVisited = true;
gStack.Push(ver);
ShowVertex(currVertex);
ShowVertex(ver);
Console Write(" ");

1
for (int j=0; j <= NUM_VERTICES - 1; j++)

vertices[j].wasVisited = false;
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static void Main(string[] args)

{
Graph aGraph = new Graph(7);
aGraph.AddVertex("A");
aGraph.AddVertex("B");
aGraph.AddVertex("C");
aGraph.AddVertex("D");
aGraph.AddVertex("E");
aGraph.AddVertex("F");
aGraph.AddVertex("G");

aGraph.AddEdge(0, 1);

aGraph.AddEdge(0, 2);

aGraph.AddEdge(0, 3);

aGraph.AddEdge(1, 2);

aGraph.AddEdge(1, 3);

aGraph.AddEdge(1, 4);

aGraph.AddEdge(2, 3);

aGraph.AddEdge(2, 5);

aGraph.AddEdge(3, 5);

aGraph.AddEdge(3, 4);

aGraph.AddEdge(3, 6);

aGraph.AddEdge(4, 5);

aGraph.AddEdge(4, 6);

aGraph.AddEdge(5, 6);

Console WriteLine();

aGraph.Mst();
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Infinity Bt BIRAAIERES, FEAURDH ] — MRK A BB R F R R AABUED:

Vertex | Visited Weight Via Path
A False 0 0
B False Infinity n/a
C False Infinity n/a
D False Infinity n/a
E False Infinity n/a
F False Infinity n/a
G False Infinity n/a
OUig: @, &2&Vind: . fli: @, &gz
BT A 25, RIKWT s
Vertex | Visited Weight Via Path
A True 0 0
B False 2 A
C False Infinity n/a
D False 1 A
E False Infinity n/a
F False Infinity n/a
G False Infinity n/a
P& K5 A T A D:
Vertex | Visited Weight Via Path
A True 0 0
B False 2 A
@ False 3 D
D True 1 A
E False 3 D
F False 9 D
G False 5 D

BRI T B:




Vertex | Visited Weight Via Path
A True 0 0

B True 2 A

& False 3 D

D True 1 A

E False 3

F False 9

G False 5

IRt gk S BB Vs ) i f5 — AN TR G:

Vertex | Visited Weight Via Path
A True 0 0

B True 2 A

& True 3 D

D True 1 A

E True 3 D

E True 6 D

G False 5 D
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public class Vertex

{

public string label;
public bool isInTree;
public Vertex(string lab)
{

label = lab;

isInTree = false;
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DistOriginal 2:

public class DistOriginal

{

public int distance;

public int parentVert;

public DistOriginal(int pv, int d)
{

distance = d;

XA



parentVert = pv;

BT 22 M2 1 Graph 28, BUER — BRI ERERIF S RAaig e, HA s —IER path()J1iE, BEI T
R ERAT B
public void Path()
{
int startTree = 0;
vertexList[startTree].isInTree = true;
nTree = 1;
for (int j = 0; j <= nVerts; j++)
{
int tempDist = adjMat[startTree, j];
sPath[j] = new DistOriginal(startTree, tempDist);
}
while (nTree < nVerts)
{
int indexMin = GetMin();
int minDist = sPath[indexMin].distance;
currentVert = indexMin;
startToCurrent = sPath[indexMin].distance;
vertexList[currentVert].isInTree = true;
nTree++;
AdjustShortPath();
}
DisplayPaths();
nTree = 0;
for (int j = 0; j <= nVerts - 1; j++)

vertexList[j].isInTree = false;

XN TR TWANTE B /v, Bl getMin J7v5H adjustShortPath J5vk . 3 B2 X6F I P 7 v B A T 1] S figd o
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FAEI (while 15 4T =54k
1. $RF sPath 1 BA AR AL AT A
2. fEIETH A B E AT T A
3. FEHT sPath £ ZH K R 4 Fi T AU PR 5
XA LA R 4> N B 1 getMin J77 A adjustShortPath 723K 58 1 -
public int GetMin()
{

int minDist = infinity;

int indexMin = 0;

for (int j = 1; j <= nVerts - 1; j++)

if (!(vertexList[jl.isInTree) && sPath[j].distance < minDist)
{

minDist = sPath[j].distance;

indexMin = j;
}

return indexMin;



}
public void AdjustShortPath()

{
int column =1;
while (column < nVerts)
if (vertexList[column].isInTree)
column++;
else
{
int currentToFring = adjMat[currentVert, column];
int startToFringe = startToCurrent + currentToFring;
int sPathDist = sPath[column].distance;
if (startToFringe < sPathDist)
{
sPath[column].parentVert = currentVert;
sPath[column].distance = startToFringe;
}
column++;
}
}

getMin J7i5iZ i ) sPath UL EHRIHE T &/ MR N IE, AR5 I7ES B ER Bk Al . adjustShortPath J7i44s
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using System;
using System.Collections.Generic;
public class DistOriginal

{
public int distance;
public int parentVert;
public DistOriginal(int pv, int d)
{
distance = d;
parentVert = pv;
}
}
public class Vertex
{

public string label;
public bool isInTree;
public Vertex(string lab)
{
label = lab;
isInTree = false;



public class Graph

{

private const int max_verts = 20;
int infinity = 1000000;

Vertex[] vertexList;

int[,] adjMat;

int nVerts;

int nTree;

DistOriginal[] sPath;

int currentVert;

int startToCurrent;

public Graph()

{
vertexList = new Vertex[max_verts];
adjMat = new int[max_verts, max_verts];
nVerts = 0;
nTree =0;
for (intj = 0; j <= max_verts - 1; j++)
for (int k = 0; k <= max_verts - 1; k++)
adjMat[j, k] = infinity;
sPath = new DistOriginal[max_verts];
}
public void AddVertex(string lab)
{
vertexList[nVerts] = new Vertex(lab);
nVerts++;
}

public void AddEdge(int start, int theEnd, int weight)
{
adjMat[start, theEnd] = weight;
}
public void Path()
{
int startTree = 0;
vertexList[startTree].isInTree = true;
nTree=1;
for (int j = 0; j <= nVerts; j++)

{
int tempDist = adjMat([startTree, j];
sPath([j] = new DistOriginal(startTree, tempDist);
}
while (nTree < nVerts)
{

int indexMin = GetMin();

int minDist = sPath[indexMin].distance;
currentVert = indexMin;

startToCurrent = sPath[indexMin].distance;
vertexList[currentVert].isInTree = true;
nTree++;



AdjustShortPath();

}
DisplayPaths();
nTree =0;

for (int j = 0; j <= nVerts - 1; j++)

vertexList[j].isInTree = false;

}
public int GetMin()
{
int minDist = infinity;
int indexMin = 0;
for (int j = 1; j <= nVerts - 1; j++)
if (!(vertexList[j].isInTree) && sPath[j].distance < minDist)
{
minDist = sPath[j].distance;
indexMin = j;
}
return indexMin;
}
public void AdjustShortPath()
{
int column = 1;
while (column < nVerts)
if (vertexList[column].isInTree)
column++;
else
{
int currentToFring = adjMat[currentVert, column];
int startToFringe = startToCurrent + currentToFring;
int sPathDist = sPath[column].distance;
if (startToFringe < sPathDist)
{
sPath[column].parentVert = currentVert;
sPath[column].distance = startToFringe;
}
column++;
}
}
public void DisplayPaths()
{

for (int j = 0; j <= nVerts - 1; j++)
{
Console Write(vertexList[j].label + "=");
if (sPath[j].distance == infinity)
Console Write("inf");
else
Console.Write(sPath[j].distance);
string parent = vertexList[sPath[j].parentVert].

label;



Console Write("(" + parent + ") ");

}

class chapter16

{

static void Main()
{

Graph theGraph = new Graph();
theGraph.AddVertex("A");
theGraph.AddVertex("B");
theGraph.AddVertex("C");
theGraph.AddVertex("D");
theGraph.AddVertex("E");
theGraph.AddVertex("F");
theGraph.AddVertex("G");
theGraph.AddEdge(0, 1, 2);
theGraph.AddEdge(0, 3, 1);
theGraph.AddEdge(1, 3, 3);
theGraph.AddEdge(1, 4, 10);
theGraph.AddEdge(2, 5, 5);
theGraph.AddEdge(2, 0, 4);
theGraph.AddEdge(3, 2, 2);
theGraph.AddEdge(3, 5, 8);
theGraph.AddEdge(3, 4, 2);
theGraph.AddEdge(3, 6, 4);
theGraph.AddEdge(4, 6, 6);
theGraph.AddEdge(6, 5, 1);
Console.WriteLine();
Console.WriteLine("Shortest paths:");
Console.WriteLine();
theGraph.Path();
Console.WriteLine();

}
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static long recurFib(int n)

{
if (n<2)
return n;
else
return recurFib(n - 1) + recurFib(n - 2);
}

N AME A T R IR
static void Main()
{
int num =5;
long fibNumber = recurFib(num);
Console.Write(fibNumber);
}
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static long iterFib(int n)
{
int[] val = new int[n];
if (n==1) || (n==2))
return 1;
else
{
val[l] =
val[2] = 2;
for (inti=3;i<=n-1;i++)
val[i] = val[i - 1] + val[i - 2];
}

return val[n - 1];

}
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static void Main()

{
Timing tObj = new Timing();



Timing tObj1 = new Timing();

int num = 35;

long fibNumber;

tObj.startTime();

fioNumber = recurFib(num);

tObj.stopTime();

Console.WriteLine("Calculating Fibonacci number: " + num);
Console.WriteLine(fioNumber + " in: " + tObj.Result(). TotalMilliseconds);
tObjl.startTime();

fioNumber = iterFib(num);

tObjl.stopTime();

Console WriteLine(fioNumber + " in: " + tObj1.Result().TotalMilliseconds);
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m C:\Documents and Settings\Administrator\My Documents\Visual Studio Projects

iCalculating Fibonacci number: 18
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iCalculating Fibonacci number: 2 ) ) .|
6765 in: 19.9144
K765 in: @

MXF— AN IR KR4, e 35, R EFHE R INHE:
m C:\Documents and Settings\Administrator\My Documents\Visual Studio Projects

Calculating Fibonacci number: 35
9227465 in: 548.7776
9227465 in: 10.A4144
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static long iterFib1(int n)

{

long last, nextLast, result;

last =1;
nextlLast =1;

result = 1;

for(inti=2;i<=n-1;i++)

{

result = last + nextLast;
nextlLast = last;



last = result;

}

return result;
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using System;
class chapterl7
{
static void LCSubstring(string word1, string word2, string[] warrl, string[] warr2, int[,] arr)
{
int lenl, len2;
lenl = wordl.Length;
len2 = word2.Length;
for (int k = 0; k <= word1.Length - 1; k++)

{
warrl[k] = word1.Substring(k, 1);
warr2[k] = word2.Substring(k, 1);
}
for (inti=lenl-1;i>=0;i-)
{
for (intj=len2-1;j>=0;j--)
if (warrl[i] == warr2[j])
arrfi,jl=1+arr[i+1,j+1];
else
arr[i, j] =0;
}
}
static string ShowsString(int[,] arr, string[] wordArr)
{

string substr ="";
for (inti=0; i <= arr.GetUpperBound(0); i++)
for (int j = 0; j <= arr.GetUpperBound(1); j++)
if (arrli, j] > 0)
substr += wordArr[j];

return substr;



static void DispArray(int[,] arr)
{
for (int row = 0; row <= arr.GetUpperBound(0); row++)
{
for (int col = 0; col <= arr.GetUpperBound(1); col++)
Console. Write(arr[row, col]);
Console WriteLine();

}
static void Main()
{
string word1 = "mavens";
string word2 = "hpavoc";
string[] warrayl = new string[word1.Length];
string[] warray2 = new string[word2.Length];
string substr;
int[,] larray = new int[word1.Length, word2.Length];
LCSubstring(word1, word2, warrayl, warray2, larray);
Console.WriteLine();
DispArray(larray);
substr = ShowsString(larray, warrayl);
Console.WriteLine();
Console WriteLine("The strings are: " + wordl + " "
if (substr.Length > 0)
Console WriteLine("The longest common substring is: " + substr);

+ word2);

else

Console WriteLine("There is no common substring");

BRI KL LCSubstring SR 1 A4S AR A, AR T E SR A I T S IEUE . 55— for R it
TP TR R TIN5 A for fEPANPAT LLELRAE, JF HAE 7 44l.
BRI &Y ShowsString Al #4) E7E LCSubstring W HIEUA, EHZ G AEMITRIBIERT 0, WERLBXAEHIEE,
R AR (8] HL R — AN A R R S B
THEFF DispArray Ton | A AR . FEIBATRTTH RPN, 7R3 FHRAS i LCSubstring 4 22 %54 -

m C:\Documents and Settings\Administrator\My Documents\Visual Studio Projects\LCS\bin\LC... (=] B3

The strings are: maven havoc
The longest common substring is: av

FAEERH N RS U 45 8 “maven” FIZFFE “havoc” HIEE 2 ANFIEE 3 SRR 1 & i A4t
THfo NI A A S



The strings are: abcdef ghijkl
There is no common substring

RELRIZ PN FRF R A AT, DB ST = # N 0.

17.1.3 HR A&

B EREEIES IR —AE . R — R IREFR TR, VRITH T — N300 5 P = R4, (H2
PRAREH — AT AEM F . TREFE A 10 R/ NIME B AR . VR Ay B2 f KR B b B R R I 5 255
EREN

MR, TR IV LURDIRAN A, (H 2 BRI 2 TR FH ShAS BRI AR TS A 0] R SSBEAE T AN
B ELSAERERNE . 5T 156 0 @ W s R 15 2 54 Sedgewick (1990 4F, UM 596 F 598) (¥4,
AT LA A s TR AN

R ET T TR B SEE RS FE A 5 HFEY, KAV alE 3. 4. 7. 8 fitg, HAME W2 4. 5. 10, 11, 13,
mAEHEMEEN 16, A IEFPIMIRITIERZIEE 3 f28 5 NEY, e 2/ 16, SN EZ 23.

R o) R R AR 23 T, (HR I AR P N A R ARRS 2 A X, T DA T TR A o s B ) )
}_‘?:

using System;

AL

class chapter17
{
static void Main()
{
int capacity = 16;
int[] size=newint[] {3,4,7,8,9};
int[] values = new int[] { 4, 5, 10, 11, 13 };
int[] totval = new int[capacity+1];
int[] best = new int[capacity+1];
int n = values.Length;
for (intj=0;j<=n-1; j++)
for (int i = 0; i <= capacity; i++)
if (i >= size[j])
if (totvalli] < (totval[i - size[j]] + values]j]))
{
totval[i] = totval[i - size[j]] + values[j];
best[i] = j;
}
Console WriteLine("The maximum value is: " + totval[capacity])
}
}

PRISAE A )5 40 F RS B A B R AR AN, . A BN [F] 0I5, 302 totval FISRAF i FH B e A
Wi . K best fififiE RA s MER EY . B8 BRI, s M AR totval IERJEAE F, TF
—EE B NTE G IR E b, DL EHE. 4] best AREEDUAIR] . FoA s i E K EYAAEE R best B
JE—AE N, BHREIMER SRS RIAE b, DL HE.

FERIRZ ORAERRE for JEIAHIEE 2 A if 6], EAFRFHEMME S HINGS S 0K T —N S80S (it



ATECRL. W F U TSR A LS EEOR, AT A B E A S0, A I AN ) S 0 (LA D e o ) A4 i S A B S
FIHUH totval N, FF HAEIZIUWZR S INEIEAH best . N IS Z X BARTD:
if (totval[i] < (totval[i - size[j]] + valueslj]))
{
totvalli] = totvalli - size[j]] + values[j];
best[i] = j;
}
W AR S A B A R, AT LAAE best 22 A REAT A -
Console WriteLine("The items that generate this value are: ");
int totcap = 0;
while (totcap <= capacity)
{
Console WriteLine("Item with best value: " + size[best[capacity - totcap]]);
totcap += size[best[i]];
}
WA, PSS ET T I A B R TR AR CE R A, BT DA J5 3 P 8. best, I HIR [RIEGE B B AT R/
ZHAEETE AR AR ERELLE.

17.2 HLEB:

HUT /N5 P8 1 480 2k 1388 VA BRI ARV A e 1 1) AT DA h A5 BERIEAT 7 R4k . (R 0T 22 i) R 1
T RET NSRS A VBER), BONHRRELRE® T .

Horp— PR T R R B2 DL R . BUL BRI R — I 2R A 2 e B B I R R TT 58, AN H 1
XM BN AR B A S0 o A D00 B0 PR SCIE A — R IR R IE RS SRR A IR
L. MRREFE, BAGERaE— R S0, B33 HEmii. Rm, T RZHEmE, AME
RO R BRI, FrUMER SO EERUERL T .

17.2.1 FOFIESEH]: RFEHE

O IR B 22 S AR AR BRI o RO ARAE RIS BLSE 7 —LER i, FEA IR EER I e 63 S0y, YR
SR TR URWE 7 an RICER A B B, IR A B S 25 RPN 25 3600 — A 10 R DA EAS 13655
XE 2 63 KRR MEH (BRA SRV 50 S£70 HIRE T ).

XHCIE ] T % 8k i) AR e DU AR A 2% T LA 24 i 3% [ B8 1o ) T B R4k 21 ST, A SR 51 N — e HAh TR
AT TNETICIEAT B RACHE T .

N FR T OO BRI R AR (RS R R [ i b T — 3£ 70):
using System;
class chapterl7
{

static void MakeChange(double origAmount, double remainAmount, int[] coins)

{

if ((origAmount % 0.25) < origAmount)

{
coins[3] = (int)(origAmount / 0.25);
remainAmount = origAmount % 0.25;
origAmount = remainAmount;

}

if ((origAmount % 0.1) < origAmount)

{
coins[2] = (int)(origAmount / 0.1);
remainAmount = origAmount % 0.1;



origAmount = remainAmount;

}

if ((origAmount % 0.05) < origAmount)

{
coins[1] = (int)(origAmount / 0.05);
remainAmount = origAmount % 0.05;
origAmount = remainAmount;

}

if ((origAmount % 0.01) < origAmount)

{
coins[0] = (int)(origAmount / 0.01);
remainAmount = origAmount % 0.01;

}
static void ShowChange(int[] arr)

{
if (arr[3] > 0)
Console.WriteLine("Number of quarters: " + arr[3]);
if (arr[2] > 0)
Console.WriteLine("Number of dimes: " + arr([2]);
if (arr[1] > 0)
Console.WriteLine("Number of nickels: " + arr[1]);
if (arr[0] > 0)
Console.WriteLine("Number of pennies: " + arr[0]);
}
static void Main()
{
double origAmount = 0.63;
double toChange = origAmount;
double remainAmount = 0.0;
int[] coins = new int[4];
MakeChange(origAmount, remainAmount, coins);
Console.WriteLine("The best way to change " + toChange + " cents is: ");
ShowChange(coins);

TRUT MakeChange &/ NBLRGTTLATBET 25 494, JF HLIREIE LR AT A% MULRIBET . 25 9640 BE T )
BHCRAPRE(ERAL coins Py, — ELSURECRED T 25 3640, WA SIS AR 10 64046, JFFRAPR (R T A
[ 10 FAPBET . Bet, SERSUEE S RAPRUBET, 15 TR 1 RAPROBET, I ELITE AR R RE T 06 R AP4 1
Hit coins 1. T TR MEREF 0Lt

m C:\Documents and Settings\Administrator\My Documents\Visual Studio Projects\Coins\bin\C.... [[=] B3

The best way to change B8.63 cents is:
Nunber of quarters: 2
unber of dimes
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I H T Rt — 3k ) 7 5 B 0 H R — B O R BRI S AR W BN AR 0, AR ENA
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public class Node

{

Q t

9 t 15

g t

public HuffmanTree data;
public Node link;
public Node(HuffmanTree newData)

{

data = newData;



T AETHRMZE R Treelist 280 XA RAFMIBIN WIS fid#, IF BRI BRI IR HER . AR
R
public class TreelList
{

private int count = 0;

private Node first = null;

private static string[] signTable = null;

private static string[] keyTable = null;

public Treelist(string input)

{
List<char> list = new List<char>();
for (inti=0; i< input.Length;i++)
{
if (llist.Contains(input[i]))
list. Add(input[i]);
}
signTable = new string[list.Count];
keyTable = new string|[list.Count];
}
public string[] GetSignTable()
{
return signTable;
}
public string[] GetKeyTable()
{
return keyTable;
1
public void AddLetter(string letter)
{
HuffmanTree hTemp = new HuffmanTree(letter);
Node eTemp = new Node(hTemp);
if (first == null)
first = eTemp;
else
{
eTemp.link = first;
first = eTemp;
count++;
}
public void SortTree()
{
if (first != null && first.link != null)
{
Node tmp1;
Node tmp2;

for(tmp1 = first;tmp1!=null;tmp1 = tmp1.link)



for (tmp2 = tmp1l.link; tmp2 != null; tmp2 = tmp2.link)

{
if (tmp1.data.GetFreq() > tmp2.data.GetFreq())
{
HuffmanTree tmpHT = tmp1.data;
tmpl.data = tmp2.data;
tmp2.data = tmpHT;
}
}
}
}
public void MergeTree()
{
if (!(first == null))
if (!(first.link == null))
{
HuffmanTree aTemp = RemoveTree();
HuffmanTree bTemp = RemoveTree();
HuffmanTree sumTemp = new HuffmanTree("x");
sumTemp.SetLeftChild(aTemp);
sumTemp.SetRightChild(bTemp);
sumTemp.SetFreq(aTemp.GetFreq() + bTemp.GetFreq());
InsertTree(sumTemp);
}
}
public HuffmanTree RemoveTree()
{
if (!(first == null))
{
HuffmanTree hTemp;
hTemp = first.data;
first = first.link;
count--;
return hTemp;
}
return null;
}
public void InsertTree(HuffmanTree hTemp)
{

Node eTemp = new Node(hTemp);
if (first == null)
first = eTemp;
else
{
Node p = first;
while (!(p.link == null))
{
if ((p.data.GetFreq() <= hTemp.GetFreq()) && (p.link.data.GetFreq() >= hTemp.GetFreq()))
break;



p = p.link;

}
eTemp.link = p.link;
p.link = eTemp;
}
count++;
}
public int Length()
{
return count;
}
public void AddSign(string str)
{
if (first == null)
{
AddLetter(str);
return;
}
Node tmp = first;
while (tmp != null)
{
if (tmp.data.GetSign() == str)
{
tmp.data.IncFreq();
return;
}
tmp = tmp.link;
}
AddLetter(str);
}
static string translate(string original)
{
string newStr ="";
for (inti=0; i <= original.Length - 1; i++)
for (int j = 0; j <= signTable.Length - 1; j++)
if (original[i].ToString() == signTablel[j])
newsStr += keyTable[j];
return newStr;
}

static int pos =0;
static void MakeKey(HuffmanTree tree, string code)

{
if (tree.GetLeftChild() == null)

{
signTable[pos] = tree.GetSign();
keyTable[pos] = code;
pOS++;

}

else



MakeKey(tree.GetLeftChild(), code + "0");
MakeKey(tree.GetRightChild(), code + "1");

THIXANEFA T HuffmanTree 28, A DUITE KRG X BARHS :

public class HuffmanTree
{

private HuffmanTree leftChild;

private HuffmanTree rightChild;

private string letter;

private int freq ;

public HuffmanTree(string letter)

{
this.letter = letter;
this.freq=1;
}
public void SetLeftChild(HuffmanTree newChild)
{
leftChild = newChild;
}

public void SetRightChild(HuffmanTree newChild)

{
rightChild = newChild;

}
public void SetLetter(string newLetter)
{
letter = newletter;
}
public void IncFreq()
{
freq++;
}
public void SetFreq(int newFreq)
{
freq = newFreq;
}
public HuffmanTree GetLeftChild()
{
return leftChild;
}
public HuffmanTree GetRightChild()
{
return rightChild;
1
public int GetFreq()
{

return freq;



}
public string GetSign()

{

return letter;

G, TE AR RIS
static void Main()
{
string input;
Console.Write("Enter a string to encode: ");
input = Console.ReadLline();
Treelist treelList = new Treelist(input);
for (inti=0;i<input.Length; i++)
treelList.AddSign(input[i].ToString());
treelist.SortTree();
while (treelist.Length() > 1)
treelist.MergeTree();
MakeKey(treeList.RemoveTree(), "");
string newStr = translate(input);
string[] signTable = treeList.GetSignTable();
string[] keyTable = treelList.GetKeyTable();
for (inti = 0; i <= signTable.Length - 1; i++)

Console WriteLine(signTable[i] + ": " + keyTable[i]);
Console WriteLine("The original string is " + input.Length * 16 + " bits long.");
Console.WriteLine("The new string is " + newStr.Length + " bits long.");
Console WriteLine("The coded string looks like this:" + newStr);

17.2.3 A O BRI A A i

AERRER S CEN A TR, I BHZIESRIE RS 1A H @R . A7 2 R 21X
], IR IR FH DO B R e ) R

R ATk RS AR, EAE AR T EEARR B CELR7. WANETL, EATR A
A B SR IBFEANBER 73 B T H R B o a0 SRAE X SR i, TS mT AT P FH AT A7 A B DL B 5 SR 1 o 40
I . AR A B S B B4 i R AT e 2 HUBON S B E 22 M FE R BLE B o ik, ARG 2R AT ReHh
BER Y, W A4S . SRS S A AN e 4R B A D00 BRI SR R ATV “ 2 & AL TN
o

NHSRE — AL BRiRe — % mBEEAW, mHEMRE LIS 25 “4&” BBIEE. Fik, REEA
FISTATREZ I “UFZRVE 7 REUAS ORI aT o AR T AERIIT 54 (1) BEE R I IAEAA T AR LB BRMME E (PR R fL
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Saxony: 12 %%, 1.82 3EJT/%
Loop: 10 %%,, 1.77 3£Ju/%.
Frieze: 12 %k, 1.75 3£J0/%%.
Shag: 13 4%, 1.50 3£J0/%.

DL EIEIE R E IR BE L 1 Saxony B, SR G R TTREZL 1 Loop B, FIIX/E Frieze B, it/ 4 72 Shag
B, A TEONRIEBEE, §aRE —MEFREMRIME ST T RS0 VRATHE H R

using System;

using System.Collections;
public class Carpet : IComparable



}

private string item;

private float val;

private int unit;

public Carpet(string i, float v, int u)

{

}

item =1i;
val =v;
unit = u;

public int CompareTo(Object c)

{

}

return (this.val.CompareTo(((Carpet)c).val));

public int GetUnit()

{

}

return unit;

public string Getltem()

{

}

return item;

public float GetVal()

{

}

return val * unit;

public float ItemVal()

{

return val;

public class Knapsack

{

private float quantity;

SortedList items = new SortedList();

string itemlList;

public Knapsack(float max)

{

}

guantity = max;

public void FillSack(ArrayList objects)

{

int pos = objects.Count - 1;
int totalUnits = 0;

float totalVal = 0.0F;

int tempTot = 0;

while (totalUnits < quantity)

{
tempTot += ((Carpet)objects[pos]).GetUnit();



if (tempTot <= quantity)

{
totalUnits += ((Carpet)objects[pos]).GetUnit();
totalVal += ((Carpet)objects[pos]).GetVal();
items.Add(((Carpet)objects[pos]).Getltem(), ((Carpet)objects[pos]).GetUnit());

else

float tempUnit = quantity - totalUnits;
float tempVal = ((Carpet)objects[pos]).ltemVal() * tempUnit;
totalVal += tempVal;
totalUnits += (int)tempUnit;
items.Add(((Carpet)objects[pos]).Getltem(), tempUnit);

}

pos--;

}

public string Getltems()

{
foreach (Object k in items.GetKeyList())

itemList += k.ToString() + ": " + items[k].
ToString() +" ";

return itemList;

}

static void Main()

{
Carpet c1 = new Carpet("Frieze", 1.75F, 12);
Carpet c2 = new Carpet("Saxony", 1.82F, 9);
Carpet c3 = new Carpet("Shag", 1.5F, 13);
Carpet c4 = new Carpet("Loop", 1.77F, 10);
ArrayList rugs = new ArrayList();
rugs.Add(c1);
rugs.Add(c2);
rugs.Add(c3);
rugs.Add(c4);
rugs.Sort();
Knapsack k = new Knapsack(25);
k.FillSack(rugs);
Console.WriteLine(k.Getltems());

HI Carpet ZSAA NG : Oy 1B SCTRER BB MEDE, 10y 7SI IComparable I H, XFEAUA] LMKHEE
AT ERAL A AR A B R BEATHEF

FEIXA S Knapsack SRS/ 1 KR O AR B4R HE T — DIIRRAFETEENIIRA, If B 1 0 5E Qi 23
FAIEIRAL T —A> Fillsack Jrik. MAh, MIGSIARVECM B ARE, XNEERE TR IR
Ho
Fillsack J7 i1l 3 0 i B EEMIE A, {EHRAMMER BRI TTREZHAINEITT A, REREN T R E. 24
W ORI —Z, i B else A AT BER IEMHEBE AT 6.

RAFE AT LS AT R K O] DAFEAR T 75 ZEAO T DL R 701 B . W SRt A H Al — 22 e 08 PIE SR R M ok



HR T, A A ABC AR SRR AR e 8 T

INGE

AREWR T EVERCOHI ST SR B IRA B OB SR — M B R _ESRAR R R T % ANIF]
TSR SRAT IR B RS, s REE R WREIT IR, FF HXERZ S5 R Bk BRI R &
(It s 5 o

FOL AR R T RERIL T R R TT 58, ARG HE TR ETA AT RERIMR IR TT SRR b . IS0 Co B ok o AN 5
TR AU, ZXRFATOEVE SR BRI AT F L — A “ WA iR TT % L.

%1
43— SR TS PRI K AT 88 1R

445 S — MR B ) AR R E R K AT H . Timing JER IG5 28 r B MBS RITE. AT
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&(ampersand) operator (&IZFHFT) ,134

($)dollar sign, assertion made by ($) (FELffs, HHFF S5 KKK E), 157
.NET environment (.NET ¥3%)), 18

application domain C(.NET M58 HFEF10)), 19

as arrays and strings CUIELZH A7 B .NET 28858)), 5
timing test for (C.NET M54 T B [A100) ), 18
.NET Framework (.NET #EZ2

array class (.NET HEZRM%ZH25)), 3

ArrayLists (.NET HEZZf#) ArrayList 28)), 41

collection classes in (.NET HEZE R HEAES)), 1
dictionary classes (.NET fEZ2H 7 H25)), 8

Stack class (.NET HEZEHIHERRSS)), 69

.NET Framework class library System

data structures (.NET HEZESRJE RAGEHE 45441

.NET Framework library C.NET HEZZ/%E)), 11

Arraylist (.NET HEZZJE ] ArrayList 25)), 35



.NET version of c# (HR4 c#I25 .NET), 93

[Ibrackets, enclosing a character class ([[5#i%5), HTHE—1NFFE), 155
\b assertion (\b #7=), 157

\d character class (\d FfF35), 156

\D character class (\D F73%), 156

\S character class (\S F{F25), 156

\w character class (\w FF35), 156

\W character class (\W F£528), 156

A

Add method (Add 777%), 240

for a dictionary object (FHTF X 51 Add J77%), 166
in a BucketHash class (BucketHash 2511 Add 777%), 181
of the arraylist Carraylist 25f1] Add J77%), 36

storing data in a collection (BEEEH Add 7 FEEE), 12
AddEdge method (AddEdge /77%), 288

AddRange method (AddRange J57%), 38, 39

AddVertex method (AddVertex /57%), 288
Adelson-Velskii, G. M. (A4 (AVL IR AZ—) ,263
Adjacency matrix (ZB3EHiFE), 286, 288, 290, 291
adjustShortPath method (adjustShortPath /7% ), 307, 308
advanced data structures for searching (i T &I E ML PR 451, 263
algorithms (&7%), 1

advanced sorting (R T AL, 42, 249

binary search ( — X & HL), 62, 64, 66

Bubble Sort (EHEFH L), 45

Determing node postion C(Hff & 7 ML B 5%, 222
Dijkstra’ s algorithms (Dijkstra 5.y%), 303, 305, 312
greedy (F0OEE), 152, 303, 314, 324

HeapSort (MEHFTHL), 254

implementation (HLyEIISZEL), 290

Insertion Sort (f AHEF 55D, 49

iterative CGEARHL), 65

knapsack problem (5L #I5 %), 322

minimum spanning tree (/N4 R 532, 299
QuickSort CPREHEF 5%, 259

recursive (GEIH%YE), 65

selection sort GEFFHEFHIEL), 48

Shellort (i /RHEFHIL), 249

Shortest-path (FJZE&IEH L), 302

sorting (HEFHVE), 42

topological sorting (#iMFF507%), 289

And operator (5IZH ), 98, 245

anonymous group (E#41), 158

append method CGENNJ7VA), 140

application domain (N H1k), 19

arithmetic expression, storing

as string (JE N AT A B ARFRIERLD), 7, 74



Array Class (Array 25), 26

built-in binary search method (W& — X &, J77£), 65
for retrieving metadata (TR cdE), 28

array class method (E{ZH35777%), 28

array elements ({41 0%&), 28

array Metadata (EiZH c#i4), 28

array object CHZHXT%), 26

array techniques (B AR), 125

Arraylist class (Arraylist 28), 26, 35

applications of (ArrayList 25N F), 36

members of (ArrayList 5% 7)), 35

Arraylist object (Arraylist ¥} %), 35

Arraylists (ArrayLists 25), 3, 11, 12
addrange/insertrange method (ArrayLists HIsINT0/4E NI /775 ), 38
and resizing (ArraylLists %), 41

as buckets (ArrayLists /E A##), 181

capacity property (ArrayLists A& JE1E), 37
comparing to arrays (Arraylists tL/E%(ZH), 26
contained in CollectionBase class (ArrayLists £ % 7 CollectionBase 2£H1)), 12
indexof method (ArrayLists [] indexof /57%), 38
remove method (#Fx777%), 37

ArrayLists add method (ArrayLists #8011 777%), 81
ArrayLists object (ArraylLists X} %), 70

arrays

as class objects (EUZHAE NG, 3

as linear collection storage (EUZHAE AL TEREEELA ), 3
compared to BitArray Class ({45 BitArray Z5LE%), 94
compared to linked list (¥{2H 585 L, 194, 195
concerning issues with (S5 AHCHTR 8D, 194
declaring (B A ), 27

heap building (EiZHHERiE), 254

indexed data collections (25| IEIERELE), 26
initializing (A ZHAIU610), 27

Jagged Arrays CUAPIREAL. R4, 32
multidimensional arrays (£ 4E%4H), 30

new elements insertions to (FZLHANHT TR, 3
parameter arrays (S#%41), 32

static/dynamic (iF#S/sh584D), 3

arrBits (arrBits £¢4), 114

ASC function (ASC BR%), 127

ASCll code (ASCII f5), 127

ASCll values (ASCII ), 177, 240

assertions (W), 156, 160

Zero-Width Lookahead (%5 FE IE M T R Wi 5 ), 160
Zero-Width Lookbehind (Z5%8 B J ] TiAH = W 5 ), 160
associations (X&), 8

asterisk(*) (2% (*)), 148

as quantifier (£ 5/E A%, 151



N

as the greedy operator (B 51E T 0iig BT
AVL trees (AVL #), 263

fundamentals CAVL W IFEAFE R, 263
implementing (AVL #1528, 264

nodesin (AVL B LT 50D, 264, 266
rotation (AVL f¥Jigf%), 263

AVLTree Class (AVLTress &

deletion method (AVLTress 2R 575, 268

B

benchmark tests (FEAENL), 17

benchmarking. See timing tests (FEAEMK), Z WA Ta]I]

Big O analysis (k0 73#7), 1

bin configuration (bin Bt &), 87

binary number

converting to decimal equivalents ( - 3F |4 A 1+ 30150, 97
binary number system ( i35 R %), 96

binary number ( —itHI%0), 94, 96

combining with bitwise operators ( it 5 54712 HAFASE A, 99
comparing bit-by-bit (3 E6 ELiZAr), 98

manipulating ( 3t #4b ), 97

binary search ( X ##k), 55, 62

recursive (X AL, 64

binary serach algorithm ( — X A5 7%), 64

using iterative and recursive code CRAIEACHIE IHAAG ) = X AT L), 66
binary search method ( X &4k /57%), 64, 66

binary search tree ( X &AM ), 218, 220, 235

building (FJi& = X &M, 221

finding node and

minimum/maximum values in ({E . Y A A AT S i K /i /MED, 227
handling unbalanced (ZbEEAPHT) = X A M), 263

inserting series of numbers into (7] —. X &M hfi N — R 5%, 225
leaf node (with One Child)

removal (X EHM (7 — M%) 1 S & sh), 230

leaf node (with Two Children)

removal (=X &N CGEWANEZT) M1 3D, 230

leaf node removal ( — X &KW HT7 S H#£3)), 228

transversing ( . X M), 224

binary trees ( ~X#), 9, 218, 220

BinarySearchTree(BST) class (BinarySearchTree(BST)2%), 221, 222, 268
binNumber (binNumber (41>, 113

binNumber array (binary) (binNumber #{2H. ( —#E4])), 113

bins, queues representing (A51), PAFIZERR), 88

bit

index of bit to set (XSGR ZET]), 113
bit mask ({7 BFi), 107

bit pattern

for an integer value CEEEEMAEZD, 104



Bitsets (fi4E5&), 94

bit shift

demonstration application (i f%fERMNH), 107

bit value retrieving (fZ{EFIZ), 111

BitArray

binNumber (BitArray [ binNumber), 113

BitSet (BitArray ] BitSet,113

compared with array for

sieve of Eratosthenes (BitArray S5 FE 0 8 it w5 tEE), 117
retrive a bit value (BitArray fi ZRA7{E), 111

similar to arraylist (BitArray ZXfL-T- arraylist), 110

storing set of boolean values (BitArray A /RIEHIEES ), 117
BitArray Class (BitArray 25), 94, 110

data structure to store

set members (BitArray FAE NAAESEG A EHR 4514, 244
finding prime numbers (BitArray K& %0, 94

methods and properties (BitArray 5 7 VAFE M), 113
storing sets of bits (BitArray RAFfEAIEE S ), 117

writing the seive of

Eratosthenes (BitArray 2845 ey L e R E0d €D, 94, 96
bitBuffer variable (bitBuffer &F& ), 107

Bits in VB.NET (VB.NET H/#I{i7), 96

BitSet (BitSet), 113

bitshift operators (7 #iz & £F), 94, 97, 103

bitwise operator (#7125 £F), 94, 97, 98

and applicability (i ALaHFAFFIER M), 99

and ConvertBits method (#%{L1ZH 71 ConvertBits J57%), 99
similar to boolean values ($Zfiiz B AF R T A /R1E), 98
truth tables (JZALIZHFFEAETK), 98

black nodes (FEF751), 268

Boolean truth table (fi/REAHZK), 98

Boolean value (fi/R{H), 113

breadth-first search (] FEMLE ), 293, 296

BubbleSort algorithm (EVHETHIL), 45, 46

BubbleSort methods (EiHEF /775), 47

Bucket Hashing (Hfi=XHk%1), 181

buckets (ff), 181

BuildArray subroutine (BuildArray FF£/%), 90

BuildGlossary subroutine (BuildGlossary f-#£/%), 189

Byte values (Z71ifH), 96, 111

C

c# (CHES

and arrays in (CHIE S T HI%4), 26

and regular expression (C#if 5 IENFIAX), 156
binary tree in (C#IE & I = X H), 183

built-in Hashtable class (C#IE 5 N B RZIRIS), 183



CStack (C#if 5 HJ CStack 35), 70

dimensions of arrays (CH#IE 5 U AI4E%0), 30

in bitwise operators (CH#IE & LI B HFH ), 99
peek operation (C#iF 5 HUE#1E), 69

role of sets (CHIE FHEAMIREE), 237

string as class object (CHIE T TR HAE AT F), 3
C# code

for constructing Huffman code (FH T-HJI& MG R 24l c#id), 327
C# string (CHTIFH), 3

C# struct (CHZEN)), 4

C#), arrays (C#%4), 3

Capacity property

of the ArrayList object (ArrayList X} & EEJEM), 35
CapturesCollection Class (CpaturesCollection 28), 161
caret(?) ((\)fF%5), 155

Carpet class (Carpet 25), 336

carpet thief program (HLEEMIFEF), 337

CArray class (CArray 35), 44

in prime number sorting (7£ & ZHEF H # CArray 28), 95
storing numbers (CArray ZKHEFH0), 44

CArray class object (CArray 25XJ %), 44
case-insensitive matching (N X 43 K/NF HIULHAL ), 163
character array, instantiating a

string from CFEFFEEH), SEHIUEBFZRFE ), 120
character classes (ZfF28), 153, 155

[aeiou] (FEAPRIRTTEFEIH), 155

period(.) (AJ/& () FFFIH), 153

characters

Unicode values of (Z~£F [ Unicode {H), 127

Chars method (Chars /57%), 83

Chars property (Chars J&1£), 139

child deleting a node with one (MR — MBI 5D, 230
Circular linked list ({852 ), 203

class method (Z£777%), 29

Clear method (Clear /57%), 13, 76

Of the ArrayList Class (ArrayList FSHJTERR 7712:), 70
Coin-Changing Problem (FKZFEk[H#), 324

Collection Classes (#FHEFS), 11, 12

built-in enumerator (EGHRNEIHEES), 11
implementing using arrays (ZE& 28 HEZHSLHL), 11
in .NET Framework (7E.NET HEZEHAIEAZS), 1
storing class object (FEAFRHFIAT G, 11
Collection operations (Collection 1), 2
CollectionBase class (CollectionBase 2£), 11

inner list (CollectionBase X&), 12

collections (Hf£E), 1, 2

linear and nonlinear (ZEMERIAEZLMHEES), 2
collections count (FEEETTH0), 2

Collision (#15¥), 177



collNumber (AFFR/RMREE), 183

comma-delimited string (G253 B@HIF R ), 125
comma-seperated value strings (CSVs) (&5 [A] FE{E 745 5 (] FK CSVs)), 125
compareTo method (compareTo /%), 127

Compression of data (BRI E4H), 326

computer programming role of stacks (HEFRIITHE N M FEEREE), 93
Concat method (Concat /77£), 134

connected unidirected graph CGEIE LK), 284

connections between network (X %%[E]i%E+z), 299

constructor method (FJi& #5775, 239

for CSet class (A CSet ZRIMIERS 775D, 239

for CStack (Jy CStack A& #5 J57%), 70

for String class (CNFFF B RINIIE S 775D, 120

constructors for Stack class CAMEMRIMIERS), 73

Contains method (Contains /77%:), 37, 77

ContainsKey method (ContainKey /77%), 188

ContainsValue method (ContainsValue J/77%), 188

continuous items (JEZET), 333

ConvertBits function (ConvertBits E&%{(), 107

ConvertBits method (ConvertBits /77%), 99

copy constructors (R Hil#iE#), 184

CopyTo method (CopyTo /i), 77, 169

cost. See also weight of the vertex (fME), ZILTAAIALD, 283
Count method (Count J77£), 12, 167

Count property (Count J&14), 70

and stack operation (Count J& P AIHEFEE/E), 69

CSet class (CSet 2), 243

BitArray implementation of (CSet J5[] BitArray SZEL), 244

CSVs (comma-separated value strings)  (GE 5 [B] B {H 7455 & (I FK CSVs),125
CType function (Ctype ER#0), 169

custom-built data structure or

Algorithm CH 7 7E il s 45 /) 535D, 66

cycle ([, [FE%), 284

D

Data compression Huffman code (#4601 K 2 9mhd), 326
data fields (#3800, 206

data items, memory reserved for (EHEININFLREE ), 18
data members for timing classes (I [R5 ik 1), 21
data structures (E(#E&544), 1, 68

data structures and algorithms (CEEZE M FIH L), 1

data types (E#fEZsH

numeric (KL FEHRRAD, 5

default capacity (HE A&

hash table with (S A& ITELSIK), 185

of queue (PAFIFIFRA AR, 82

default constructor (BRIAMJIERS), 21, 73

for base class (FEFJERINIIE RS, 167



Delete method (Delete /57%), 233

delVertex. See also graphs (delVertex 77£), Z WK, 291
DeMorgan’ slaws (DeMorgan SEf#), 239

Depth of a tree (FFJIRE), 220

depth-first search (GGRELGHE %), 293, 294

Dequeue method (Dequeue /5¥%), 91, 92

Dequeue operation (Dequeue #{E), 7, 80, 90
dictionary (F#), 8, 42, 165

key-value paris (‘7 HLEE{EX]), 8

dictionary, associative arrays (FH#), B&%4), 8
DictionaryBase (DictionaryBase %), 166

DictionaryBase class,165. (DictionaryBase 25), 165

See also SortedList Class (Z Il SortedList 28), 172
DictionaryBase Methods (DictionaryBase /57%), 169
dictionary-based data structure

SortedList (F&-- it () HfE 4544 SortedList), 165
DictionaryEntry array (DictionaryEntry #(41), 169
DictionaryEntry objects (DictionaryEntry Xf %), 166, 167, 170, 174
Difference method (Difference /ji%), 242

digraph CH A&, 284

Dijkstra, Edsger ( A44), 303

Dijkstra’ s algorithm (Dijkstra 5.7%), 308

direct access collections ( ELHAFHUEELE), 2

and struct (EIEAFIEEG RIS, 3

string (BELEAFIUEE ST H), 3

directed graph.

See digraph displaying method CHIAED, Z WA B RRITE), 47
displayNode method (displayNode J/77£), 221, 226
displayPaths method (displayPaths 777%:), 308

dispMask variable (dispMask 48 ), 107

DistOriginal class (DistOriginal 2£), 306

distributive set property (/i XESENE), 238

Double Hashing (X{H(%1]), 181, 183

double quotation marks

enclosing string literals (XU5| ‘S AR A& FISCFHD, 120
double rotation in an AVL tree ({E AVL #f_E[IXUERS ), 264
doubly-linked list (XX [ #E#), 200

node deletion (17 fiffif%), 201

Remove method (Remove 757%), 201

duration members of Timing class CHJ[B]ZS FRFEERT A% 01 ), 21
dynamic programming (ZZ&HL), 314

arrays for storing data (FH T-/7fEidn %dl), 318

E

ECMAScript option

for regular expression (T IEMIZRIA ) ECMAScript 1), 163
edges (141

node connected by (FHIZERTT &), 218



representing as graph (14X /RBECNED, 286
elements (JTZH

accessing an arrays (UjRZZH 0% ), 28
accessing multidimensional

arrays (U7 In] 2 48403, 29, 31

adding to an array (RIZEHIINITER), 3
empty set (45, 238

empty string (Z¥E), 120

EnQueue operation (EnQueue #{E), 7, 80
EnsureCapacity method (EnsureCapacity /77%), 139
Enumerator object

for a hash table CE{ZIRIITHEAR AT S, 185
equal set (fHSEEES), 238

equalities for set (455550, 239

equality, testing for (ZEzUiA), 26

Equals method (Equal J5¥%), 127

equivalent table

for bit values (F7{EI#REFK), 98
Eratosthenes (AN#%4), 94

ExplicitCapture

for regular expression (I 1) 258D, 163
expression evaluator (FRIAXCRIEH), 74, 77
extra connections

in a network (25 &AM ESE), 299

F

False bit (fRIEf7), 98

Fibonacci numbers (R IFTEF), 315

computation using recursive

and iterative version (FHIH 77 VEREA 1A 2R AN 2E)), 317
FIFO (First-In, First-Out)

structures (JEiESE 451D, 79, 80

FillSack method (FillSack 777%), 336

finalizer method (finalizer J57%), 19

FindLast method (FindLast /77%), 202

FinsMax method (FindMax /77£), 282

FindMin function (FindMin &%), 59

FindMin() method (FindMin()J57%), 227

First-In, First-Out structures

(FIFO) (SEHbsetigity), 79, 80

fixed-length code ([ &K Egmid), 327

For Each loop (For Each {¥), 36

For loop (For f&¥), 28, 107, 258, 280

formatted string (k% fL ), 140

found item, swapping with preceding (fE4c32 #:3K3101), 61
frequency of occurrence

for a character in a string CFZAF 5 A RF ) BIAIR ), 327



frequently searched-for items,
placing at beginning (Jil 3 R I E /£ T UG 4L ), 59

G

garbage collection (JCHIH#.ItI%E), 18

garbage collector, calling R TLH B ICIRESS), 18
generalized indexed collections Cili FHI R 51 #4), 7
generic class (2435, 16

Generic Linked List (Z/EE%K), 214

Generic Linked List Class (7Z 45K ), 214

Generic Node Class (7245 5528, 214

generic program

data type placeholder (72 BUFEFEHEIRA HA4F), 14
generic programming (GZH%mFE), 1, 14

generic Queue (FZRIFA%I]), 82

generic Swap function (ZRAZHKHD, 14

generics (7271), 1

genRandomLevel method (genRandomLevel J57%), 280
Get method

BitSet BitArray (BitSet BitArray [f] Get J57%), 111

to retrieve bits stored (kiR ALAFAfIF) Get J77%), 111
GetAdjUnvisitedVertex method (GetAdjUnvisitedVertex J57%), 294
getCurrent method (getCurrent J57%), 207
GetEnumerator method (GetEnumerator /57%), 169
GetlLength method (Getlength /77%), 29

getMin method (getMin J57%), 37, 308

GetRange method (GetRange /77£), 39, 40
GetSuccessor method (GetSuccessor /77%), 233

GetType method (GetType /57%), 29

for data type of array (FH T-#( KA GetType 7715, 29
GetUpperBound method (GetUpperBound J57%), 29
GetValue method (GetValue 777%), 28

global optimum (£ L), 314

glossary, building with hash table (FHHEFIRMIEARTER), 189
Graph Class (&]2%), 285, 306

Graph search algorithm

minimum spanning tree (/N4 R TR &R ETEL), 299
graphs (), 10

building (t4i& &), 287

minimum spanning trees (/N ), 299

real world systems modeled by (XIS A RG24 ), 284
represented in VB.NET ([} VB.NET X7x), 283

searching (A#K&), 293

topological sorting (#fiMEF), 289

vertex removal (FEE#3)), 291

weighted CHFALIED, 302

Greedy algorithms (708 7E), 303, 314, 324

group



nonlinear collection,

(unordered CIEZEPERESE), TL/F4), 9
group collections (ZHEEFE), 9

Grouping Constructs (ZHf4i&), 157

H
HandleReorient method (HandleReorient /57%), 275

hash function (HFIk%0, 8, 176, 177, 181

in a BucketHash class (BucketHash ZEH BSR40, 181

Hash table (H%13

addition/removal of elements C/NII/FEFREFIERICE ), 182
building glossary or dictionary (fJ@ARiEFK a7 H), 189

hash function CHUZIRRE), 8

key/value pairs stored in (f7-fifi 7E BT ZR H IR S8 /MEXT ), 166
load factor (fi#k 5%, 182

remove method (F[%71%), 167

retrieving keys and values from CMEUHI R HHG 2 CEEFFIE ), 185
Hashtable class (Hashtable 25), 176, 184

.NET Framework library (.NET HEZZ/%E), 176

methods of (Hashtable 51 /57%), 74

Hashtable objects

instantiating and adding

(datato (Hashtable X R¥JUEALFIEAE A, 184

load factor (i &%), 184

heap (M), 18

building (F4Ji&H#E), 254

heap sort (HEHET), 9

HeapSort Algorithm (HEHEF 575D, 254

hierarchical collections (JZIXEEEE), 2, 8

and tree (Z)SELIIHFEEAIRG D, 8

hierachical manner, storing data ({7fig%U a1 53554 77 =0), 218
Horner’ srule (Horner AN (HHFNEGNENDD, 179

HTML anchor tag (HTML 45#F5%5), 164

HTML formatting (HTML #3X4L), 136

Huffman code (F§KZ%wh5), 327

Huffman code algorithm (MK S 4mid5ik), 327

Huffman coding (I5KZ%mi%), 326

data compression using (FIG RS i8I £ 46), 326
Huffman, David ( A4 ), 326

Huffman Tree class (FgRZ2#28), 331

I

Icollection and arraylists (lcollection F1 arraylist), 38
ICollection interface (lcollection $2171), 72
IComparable interface (lcomparable $%171), 264, 336
IDictionary interface (ldictionary #211), 166



IEnumerable interface (lenumerable #211), 11

If-Then statement, short-circuiting (F5 [ If-Then i), 37, 61
IgnoreCase option

for regular expression (IENIZRIATUH) IgnoreCase 1ETH), 163
IgnorePattern WhiteSpace

Option for regular expression (IENZRIAA IgnorePattern  WhiteSpace i£11), 163
immutable String objects (NAJ AR FZRFERXTHR), 119

immutable strings (NIJAZFRFE), 3

increment sequence (HIEF51), 249

index-based access

into a SortedList (SortedList H2& T2 5| KA 1)), 174
IndexOf method (IndexOf /57%), 38, 122

infix arithmetic (H14825), 74

initial capacity for a hash table (B{F| KMV EE), 184

initial load factor for a hash table (E{FIRFIVILE M ERED, 184
initialization list (FJUHHED, 27

inner loop (N{E¥

in an insertion sort Gl AHEFHIIAIEHA), 50

in an selection sort GEFEHETH N TEH), 48

InnerHashTable (InnerHashTable,166

InnerHashTable object (InnerHashTable X %), 167

InnerList CInnerList,12

inOrder method (inOrder J57£), 225, 226

inorder successor (¥ 5463 ), 230

inorder traversal method (HH ¥ /77%), 224, 225

Insert method CInsert J5¥%), 141

InsertAfter method (InsertAfter J57%), 207

InsertBefore method (lInsertBefore J57%), 207
InsertBeforeHeader Exception class (InsertBeforeHeader Exception 25), 207
Insertion method (lnsertion 777%), 201

Insertion Sort (FHAHESF), viii), 49

loops in il NHEFH HIPEIA), 50

speed of (FHAHEFIHE), 52

Int32 structure (Int32 Z5H4)), 5

Integer array CREHH4H), 33

Integer data type CHEEUE(HEZRM), 5

Integer index, 2,8. See also

Direct access collections (%R 5)), 2, 8. SN HEAFHUH4E
integer set members CBEHEEEG R, 244, 248

Integer variable (&), 70

integers (%Y

bit pattern determination CEEAIAEIHAE ), 104

converting into binary numbers (B RN it 140, 104
Integer-to-Binary converter

application CHEEE —HEGIE AL HL AR N D, 104

intersection (%2 X)), 9, 238

Intersection method (lIntersection 777%), 241

invalid index (JCRI FHR), 38

IP addresses (IP Hifik), 166, 172



IPAddresses class (IPAddresses 25), 168

isArray class method CisArray 258/57%), 29
IsMatch method (IsMatch 777£), 149

isSubset Method (isSubset /77£), 241

ltem method (ltem J5%

calling CIHH Item J77£), 70

key-value pair (KEEF-{EXf), 185

of HashTable class (HashTable Z5[1] Item J57%), 167
retrieving value (¥ Z{H), 166, 167

lterator class (lterator %), 200, 206

insertion methods (lterator Z5[1 i AN /775D, 207
iterFib function CiterFib FA%{), 318

J

Jagged arrays (UPRIREA . FaiitREdl), 32

Join method (Join J77£), 124

from an array to a string (B 2|7 H 1) Join J7¥2), 124, 126

K

Key (ST

retrieving value based on (& T BRI ZRIE), 186
Key property

for a dictionaryEntry object (dictionaryEntry X} % o< 7@ ), 170
Key value, 220.See also

key value pair (¥#{H), 220. Z WH#AEXT,

Key-value pairs. See also key value CEE{EXT), 2 WEHH.
KeyValuePair Class (KeyValuePair 28), 171

KeyValuePair object

instantiating (¥]451k KeyValuePair Xf %), 171
knapsack class (15€13%), 336

knapsack problem (F5€L[A)#), 322

greedy solution to (FT0 7 VAMEUE A1 @), 333
Knuth, Don (A4%), 11

L

Landis, E. M. (A%, 263

Last-In, First-Out (LIFO) structure (Jai#Fsc g, 7
lazy deletion CfitEMIFR), 268

lazy quantifier (Y5 E1R), 153

LCSubstring function (LCSubstring E{#), 321

left shift operator (<<) (LBNALIBHFF (<<)), 103
left-aligning a string (ZEX 5 R ), 132

Length method

for multi-dimensional array (£ 2401 Length 7775), 29
Length property (Length J&14), 139



of StringBuilder class (StringBuilder Z5/f] Length &), 138
levels ()2

breaking tree into (#f43)Z), 220

determining for skip lists

Cof links CHff e BRERBESR ), 277

LIFO (Last-In, First-Out structure) (Jg#kseigsify), 7
Like operator (Like 1547

Linear collections (ZRMH:#E4E), 7

and array (ZRMHEEARIEA), 2

direct/sequential access (E3%/ A\, 2
list of elements (JLERK), 2

linear list (Zk1E%), 6

direct access to elements (ZkMEREHFIUTER), 6
ordered or unordered CH /7 E LT ZMER), 6
priority queue (fIL5GEA%ID, 7

sequential access collections (I FAEEHEEE), 6
stacks (HMEFE

(last in, first-Out structures (J5#FZe 458D, 7
stacks and queues (HERRAIBAZ), 7

linear probing (ZEPHFR#A ), 183

link member of node (5 FiHEER 1), 197

linked list C(ff7%

design modifications in (W iHEIERER ), 200
doubly/circular linked list (XWEER/TEAEER ), 200
insertion of items (FERIAHATN), 196
object-oriented design C([fIFIXf %% 1), 19

removal of items CEERMIBRIT, 196

LinkedList class (LinkeList 2£), 197, 206, 207, 208, 214, 217
LinkedListNode (LinkedListNode,214

load factor (i &%), 184

local optima (Rl f), 314

logical operators (IZ#HIiZ5 ), 98

Lookbehind assertions (Lookbehind #7% ), 160, 161
loop (¥), 284

M
machine code, translation
recursive code to i IR HH B ALERARAS ), 314
MakeChange subroutine (MakeChange T-#£/¥), 326
mask), See also bit mask
converting integer into a
(binary number (fER5), Z WLATBEEEL ¥l oy — 30 47 BE ), 104
Match class (Match %), 148, 149
MatchCollection object (MatchCollection X§ %), 150
matches

at the beginning of a string

oraline (FEFFFH BT HITFLEALILHD), 156



at the end of the line (FEATHIARJBALIULEL), 157
specifying a minimum and

(a maximum number of (i %2 VLIC 1 e KAE A e /IMED) 152
specifying at word

(boundaries (Hfis€ ial i Ft), 157
MaxCapacity property (MaxCapacity &), 138
merge method, called by
RecMergeSort (RecMergeSort 18 &35 715, 252
MergeSort algorithm (MergerSort &%), 251
metacharacter (JTF4HF), 147
asterisk(*) (B5 (*) JUFF), 148
minimum spanning tree algorithm Cie/NERFEIE), 299
modern operating systems
tree collection (HIARERIERGMHE, 9
moveRow method (moveRow /57%), 291
multi-dimensional array (Z4E%4), 29, 30
accessing elements of (Z4ERARFIFIITE), 31
performing calculations on

(all elements OO Z4ERUZH P P A TR IEATIFED, 31
Multiline option
for regular expression C(IENFRIAFN ZATIEDD, 163
Mustlnherit class (Mustinherit 25), 166
mutable String objects (mutable String X} %), 137
myfile.exe (GEFTHATICHA), 148

N

named groups (T4 41), 158

native data type (AXHBEHEZEM), 120

negative integers, binary

representation of ( iR/ HI D, 105
negative lookahead assertion (FfJETIAHI ), 160
network graph (%), 10

Node class (5 5i35), 196, 200

nodes (7755

connected by edges CIIEEIITI ), 10

in linked list (BER AT A, 195

of a tree collection (P HELERITI ), 8

nonlinear collections

hierarchical and group

(collections (FELNEHESE D NIZIKEAMHARES), 8
trees, heaps, graphs and

(sets (M. HE. EFIEES), 2

unordered group (FEF4H), 9

NP-complete problems (NP-5&4=[ifi), 10
NUM_VERTICES constant of

the graph class (EZ5f) NUM_VERTICES &), 288
numElements (numElements,250



numeric codes for characters (FZFFHIEF L), 127

0

object-oriented programming (OOP) ([ X} % 4wfE (OOP)), 11, 70
code bloat (fUASfEZfiK), 14

octal, converting numbers

from decimal to (- EE AL S )\ dEHI1HD, 78
OOP(object-oriented programming) CIHFIXT R mFE), 11
open addressing (JFiUE L), 181, 183

operations, performed on sets ({E4E& _FHUATIIEEE), 238
optimal solution

for greedy algorithm (FxUEVERIRAEMRTTS), 324

Or operator (EIZE4F), 245

ordered graph (H/7KE), 284

ordered list (HJ¥3£), 6

organizational chart (ZHZZ5HED, 2

ORing (ORing), 101

P

PadLeft method (Padleft /j7%), 132

PadRight method (PadRight /77%), 132

palindrome ([A[32), 71, 93

ParamArray keyword (ParamArray <8#7-), 32

parameter arrays (S#504), 32

parameterized constructor (ZHLHIERS), 197
parentheses(), surrounding

regular expression (BLH[IENZRIEXFES (O), 157
Pareto distributions (I ZR¥E4747), 60

Pareto, Vilfredo ( AN44), 60

Parse method Int32 (Int32 f#] Parse J57%), 5

Path. See also vertices

sequence in graph (%1%), Z WLEH TS T4, 284
finding the shortest in graph (XK 1R E ), 302
Path() method (Path()/73%), 306

Pattern matching (= ULHEC), 147

Peek method. See Queue operations Peek (J77%), S W B\FI|#:AF
period (.) character class (f] /& () FHFI3), 153

period matches (] fiLHC), 154

pig Latin (IS U3 L35 - BRI 5 22 10 B KA T 15,146
pivot value (FICHAE), 262

plus sign (+) quantifier (JI'5 (+) &), 151

Pop method (Pop J7¥%), 70, 73

Pop operation. See stack operations (3 H#/E), Z ILHERERME
postfix expression evaluator (J5Z&FKIAAKIESS), 93
postorder traversals (J5 /7)), 224, 226



PQueue class (PQueue F5), 91

code for (PQueue Z&4ihi%), 91

preoder traversal method CHI il [J; k), 224
primary stack operations (JEAMEFEAE), 74

PrintList method (PrintList /57%:), 199

Priority Queues (f4:ZBA%1]), 90

deriving from Queue class Gk H Queue LI HFAFID, 90
Private constructor (Private f4Ji&#5), 279

for the SkipList class (SkipList 2] Private #Ji&i &%), 278
probability distribution (HEF37i), 277

Probability distributions (#£3%434F), 60

Process class (Process ), 19

process handling GIFEALEE), 90

Property method (Property /57%), 264

Public constructor (Public #i&#%), 279

Pugh, william (A#%), 277

punch cards (ZFfLFKFH ), 86

Push method (Push 777%), 74

Q

Quadratic probing (*F-774R%), 183

quantifiers (E{&1i), 151

asterisk(*) (25 (*) ¥&1d), 151

question mark (?) quantifier (ja]%5 (? ) #&Eid), 151
Queue class (Queue Z5), 68, 80, 90

implemention using an ArrayList ([ ArrayList S8 Queue 28), 81
Queue object (Queue Xf%), 82

Queue operations (Queue #1E), 80

Peek method (Peek 777£), 70, 76, 80

queues (PA%1), 68, 80

and applications (PA%I S FH N HD, 93

changing the growth factoe (MIAFAEKFZE), 82
First-In, First-Out structure (BAFI ) SEIHESE H S5, 7
for breadth-first search (BAFIY) BEAR I Z ), 296
used in sorting data (BAFIH T2 HET), 86
QuickSort algorithm CHEHEF &), 259
improvement to (Gt PRI HEF HL), 262

R

radix sort (GEEHET), 87

random number generator (BENLEERSS), 44
range operators

in like comparisons (7E like FL# A YU il iz S A7
Rank property (Rank J&14), 29

readonly Property (Hi/@ME), 264



rebalancing operations. See

AVL trees CEEHT-PHTHRAED, 2L AVL B

recMergeSort method (recMergeSort J57%), 252
recMergeSort subroutines (recMergeSort FF£/%), 253
recursion (i 4

base case of (Z&T1BIHMILH]), 252

reverse of CIIH XD, 314

recursive code, transting

to maching code (i A 4mhdFHIERALARSmMS ), 314
recursive program CG#JTFEF), 315

RedBlack class (RedBlack 25), 270, 275

red-black tree (ZL M), 263, 268

implementation code (ZLEBHSLHHEL), 270
insertion of items (ZL M H AT, 269

rules for (ZLEMTEN]D, 269

Redim Preserve statements (Redim Preserve i&%]), 3
reference types (5K, 18

RegEx class (RegEx 2%), 147, 148

regular array CHUUIZL41), 95

regular expression (IENZFRIARD, 147

compiling options (Zw LT, 163

for text processing and

pattern matching (T SCA A BT UL AL I IE Rk 20D, 164
inC# (CHIE 5 P HYIENFRIA D, 148

metacharacters (JUFFF), 147

modifying using assertions (RIS ), 156
myfile.exe (GEFTHATICHA), 148

options (GET), 163

searches and substitution

(in strings CIEMZRIAE LA AR H ), 147
surrounding parentheses (&5 G IENIFERAD, 157
working with (ff F IEJ 1A, 148

Remove method (Remove 757%), 12

RemoveAt method (RemoveAt /57%), 38

Replace method (Replace 777%), 150

Right shift operator (>>) (HBAHEHAF (>>)), 103
root node (FfR{5 50D, 9, 219

RSort subroutine (Rsort FF£/%), 90

S

searching (£x#k), 42

Searching Algorithms (#r$k &%), 55

Selection Sort CGEFHEF), 48

compared with other

(sorting algorithms CEFHEF 5 HAH P HIELED, 53
SelectionSort algorithm (SelectionSort 5.7%), 48

code to implementation (SelectionSort ZiERIACASSLHL), 48



SeqSearch method (SeqSearch /77%), 60

compared with Bubble sort (SeqSearch J77£ 5 BHEFHILLED, 61
self-organisation (HZ141), 60

sequential access collections (I FAEEHEEE), 6

Sequential search (JliifF&4L), 55

implementation of (JIiF &I SLIL, 55

minimum and maximum

(values search by Gt 7 A F Hm Kk /IME ), 58
speeding up (NPT EHL), 59

Sequential search function (7 &K%, 57

Set class (Set 25), 237

Implementation using Hash table (FHE(F1ZE 523 Set 25), 239
Set method (Set J/77%), 113

set of edges (1II%E4A), 10

set of nodes (7 fi4EH), 10

set operations (ZE&#AE), 9

SetAll method (SetAll /77%), 113

Sets (4E55), 237

operations performed on (454 _LiFATHI#EAE), 238
properties defined for ((E&HIJEMEE ), 238

remove/size methods (F£F i/ E 15 J7i%), 240
unordered data vaues (JG/7EIE{E), 9

SetValue method (SetValue J57%), 28

comparing with

(multidimensional array (SetValue /715 Z 48 LB, 31
Shell, Donald, 249. See also

ShellSort algorithm (AN44), 249, W& WAy /RAET Bk
ShellSort Algorithm (A /RHEF ), 249

shortest-path algorithm (F G125 L), 302

showVertex method (showVertex 777%), 300

sieve of Eratosthenes CYRFLFEHIFFE L), WL, 94, 117
using a BitArray to write (J BitArray SRy FC R ET#HiE), 114
using integers in the array (FHEEECECA R B FERTRRJETTVE), 96
skip lists (BEERE ), 263, 275

fundamentals (BEERR M IEAJFEHE), 275

implementation (BEERR IS, 277

SkipList class (SkipList 2£), 281

public/private constructor (public/private #4Ji&#5), 278

Sort method

in several .NET Framework

library classes (JLF.NET HEZZJESSH Sort 775, 262
SortedList (SortedList), 165

SortedList class (SortedList 25), 165, 172

Sorting (FE/F), 42, 44, 45, 87

data with Queue (BAFIELHE FIHET ), 86

Sorting algorithms (HE/F57%), 42

Bubble Sort (EiHE/F), 45

time comparisons for all

(sorting algorithms (BT A HE/F HE IR A HEAD, 51



Sorting data

algorithms for (HEFPEE RIS L), 53

Sorting process (Hf/FidL#E), 46

sorting techniques (HEFHiAR), 43

sPath array (sPath #(4H), 308

splay tree (fHRERI), 263

Split method (Split 7¥£), 124

string into parts (& %4 ), 124

Stack class (Stack 2%), 68, 70, 72, 73, 78

Stack Constructor Methods (Stack Constructor /7i%), 73
stack object (MEFRXT%), 73

stack operations (MEFRHEE), 7, 74

Pop operation (Pop #{E), 69

pushing, poping, and

(peeking (k. A PLACHCERAE), 17

stacks (MEfk), 7, 18, 68

contains method (L& J7¥%), 77

in programming language

(implementations (ERAEZFEIE T HHISEHL, 68
Last-in, First-out (LIFO)

(Data structure (JERESGHIZEM), 69

Stacks applications (HEFNFD, 7

stacks, data structure (CE#E&EfHERL ), 79

string array CFRFHH4E), 113, 125

String class (String 25), 119

compared to StringBuilder (String 255 StringBuilder fJELE), 143
Like operator (Like iz 5L#F

methods involved CELE775), 124

methods of (String 251 77%), 121

PadRight/PadLeft method (PadRight/PadLeft /77%), 132
String class methods (String Z5777%), 83

string literals (3% H1), 119, 120, 141

String objects (String X %), 119

comparing in VB.NET (String X} % 7E VB.NET H[JELED), 126
concatenating (FFHK), 134

instantiating (#J454k), 120

string processing (“ZfFHACEE), 119, 130, 145, 147
StringBuffer class (StringBuffer 25), 146

StringBuilder class (StringBuilder 25), viii), 3, 119, 137, 138,
142, 143, 145

StringBuilder objects

and Append method (StringBuilder %} % fl Append 777%), 140
constructing (#Jif StringBuilder X %), 138

modifying (&4 StringBuilder X %), 139

obtaining and setting

(information about (315315 & X1 StringBuilder X} ZH{E ), 138
strings CFAFERD, 119

aligning data (X} 55%#E), 132

breaking into indivisual



(pieces of data CZAFH 43 AN T 23 B EAR B, 124
building from arrays (747 5 IR K H A2, 126
collection of characters (FZFFHIHEEE), 3
comparing to patterns
converting from lowercase
to uppercase (/NEFBRHFE SRS 707 200D, 135
defining range of characters in (7457 8 1 SUFFFVEED, 154
finding longest common substring (&R H K A7 H), 319
in VB.NET (VB.NET H 75D, 121
length of CERFERKE), 121, 122
matching any character in
(methods for comparing (7 LW 5 i LT = F4F), 126
(methods for manipulating ({EACEE 51 H VL ECAT B 45D, 130
operation performed (HATHIERAE), 121
palindrome ([F]30), 71
replacing one with another (Fi—/1"&#t5h—1), 142
StartsWith and EndsWith
(comparsion methods (StartsWith Fll EndsWith L /77%:), 129
struct (Z514), 3
subroutine DispArray (DispArray T-f£/7), 321
Substring method (Substring 777%), 122
Swap function (Swap %), 14
System.Array class (System.Array 25), 26

T
text file (AR, 191

Text Processing (SCAALH), 147

TimeSpan data type (TimeSpan #{#357Y,21

Timing class (Timing 28), 1

and data members (Timing ZSFIEHE R 1), 21
measurement of data

(structure and algorithms CEUE Z5 M A BVE I &35, 1
timing code (I [Al4wA%), 18, 19, 21

moving into a class (B[RS H), 23

Timing Test class (Timing Test 25), 21

Timing tests (I [EIIIL), 17

For .NET environment (.NET 335 I E) 038D, 18
oversimplified example CIF AT 70 ] SLAL OB 1), 17
ToArray method (ToArray /77%), 39, 78

transfer of contents (¥ 1N%), 40

topological sorting (#fiMEF), 289

methods of (FiFMEFT71%), 290

TopSort method (TopSort /77%), 292

ToString method (ToString /77%:), 143, 170

Traveling Salesman problem CiEATR A)#), 10

traversal methods (il JJ; /57%), 224

tree (¥



leaf (), 220

set of nodes (7 s4ER), 218

tree collection (F#HEEE), 8
applications of (FIFEEEMINIAH), 9
elements of (WHELEENITEE), 8

tree transversal (BT ), 220
TreelList class (TreelList 25), 329

Trim method (Trim 777£), 135
TrimEnd methods (TrimEnd J77%), 135
True bit (FAEA), 98
two-dimensional array ( —4i#%(2H), 33
building LCSubstring function (f4J%E LCSubstring Bi#), 321
declearation ( —4EHZH=H), 30
result storage (&5 547, 319

U

Unicode character set. See string (Unicode “FfF8EH1), Z W45
Unicode table (Unicode %), 127

Union (Bk&), 9, 238

Union method (Union J777%), 241

Union operation (Union #1E), 241

universe (1), 238

unordered array, searching (&4 H4H), 58

unordered graph (JC/7 &), 284

unordered list (JG/T¥3K), 6

upper bound of array (¥4 - 5%), 62, 110, 262

utility methods of Hashtable class (Hashtable 25/ T 5. 777%), 187

Vv

value. See also Boolean value ({f), ZWAA/R{E), 113
Value property

for DictionaryEntry object (DictionaryEntry Xf %] Value J&14), 170
Value types ({HZE7), 18

variable-length code (RJZFK R4l ), 327

Variables

assigning the starting time to (JF4RE X AZ & MK/E ), 23
stored on heap (CREAFfE/EHEH), 18

stored on stack (R EAFETEHEARF), 18

VB.NET

Manipulation of Bit (VB.NET HI{#/F 96

skip list (BkERFR), 277

VB.NET applications (VB.NET M.f), 97

vertex (i), 283

Vertex class (Vertex 35

building (FJ% Vertex 2£), 285



for Dijkstra’ s algorithms (Dijkstra 572 ff] Vertex 25), 305
Vertices (Tl (%0

ingraph CE[HTI A0, 283, 284, 312

representing (I 5K 75), 285

Vertices sequence in graph (EHHITI S 751D, 284

Visual Studio.NET (Visual Studio.NET,46

W

weight of the vertex (Tl 54D, 283

wildcards CHEFCTT

Windows application

bit shifting operators (& KN A FZEESF), 107

X
Xor operator (Xor i&Z&H.fF), 99

Z
zero-based array (AR MW EELEHIELAL), 170
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