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ST ERTAEE B ZRRIEUE

e FEERLEMIZERIN, A NTERSE struct studentLinkT {
- EXLEMTEN, FTEHRANFZEE char no[14];
s (EANBSHEEN, BEXA5IRESE char name[12];
int math;
int english;
int programming;
b




R [E] 25 1) (R S B A K X

o TEAME T A UE XENRFEX
int main()

{

o —/NEELR[E]—PDEEMER, 0
studentT getStudentData( )

{
studentT student;

studentT s1;
s1 = getStudentData();

return O;

return(student);

}
« REIHYZE PSRRI E 5 (35 )
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EEOR [B] — N E AR5 . 20 - « AT A UE XTENRFE
studentT &getStudentData() int main()
{ {
studentT  *student = new studentT &s1 = getStudentData():
studentT: ..
return(*student); [/ TNEENNE, FEFEZRKTEZE

] delete &s1;
B IR B SR EE 2 BB = ]
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XS Estul FRGlage VIR A5 | R

struct studentT {
INt num;
float age;
)
studentT stul, *p;
p=&stul;
A. stul.age B. studentTl.age
C. p->age D. (*p).age

()
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XS Estul FRGlage VIR A5 | R

struct studentT {
INt num;
float age;
)
studentT stul, *p;
p=&stul;
A. stul.age B. studentTl.age
C. p->age D. (*p).age

(B)
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« BN HREIEWIERARIIRE, BRI BRESWRTEE

struct studentT {
char no[14];
char name[12];
int math;
int english;
int programming;
studentT subStu;

struct studentLinkT ({
char no[14];
char name[12];
int math;
int english;
int programming;
studentLinkT *next;
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« TN IRBGWIEANRIIRE, BRI EBRESWISTEE
=L b, BUELSM TRYEER A E X SLINAY

Head

H
SESOESEERTES

ddinl

L
Data Next
// C implementation //C++ implementation
struct Node { class Node {
int data; public:
Node* next; int data;
}s Node* next;

s
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« BN HREIEWIERARIIRE, BRI BRESWRTEE

ddinl

Head

H

OEYE

=L b, BUELSM TRYEER A E X SLINAY

+—{ ¢

7
Data Next

// C implementation
struct Node {

s

int data;
struct Node* next;

//C++ implementation
class Node {
public:

int data;

Node* next;

s
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“GOTO statement
considered
harmfu

|I)

RIRCIAE R IZIT

° —4\&@%&7"? . Spaghettl COde Edsger Dijkstra

zg:\ E/\] BAS | Cfg% (HAETRFRL)

2 i=i+1; .
1 FOR i=1 TO 100

3 PRINT i; " Squared: " : i*i; 2 PBINT 1l; Squared: . 1*1

3 NEXT 1

4 PRINT "Program Completed."

5

END

4 IF i>=100 THEN GOTO 6;
5 GOTO 2;
6 PRINT "Program Completed.";

7 END

RS
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B ERFRIERE, BEUTUFHITRE.

main( )
{
B,

DL ;

FREFRIAN RS EE IR AIFET,

.l

void game instruction()

void play()

B4R, BRI AR RREL:

int main()

{

game_instruction();

play();

return O;




game instructionfisCIy

game_instructioniRENRISCIMAFEEER, RE—FRFIRIHLIETEREKISE

B— R

void game _instruction()

{
cout << "XE2—BEmMIERERYE.\n";
cout << "B 1MEM, {RFEIBA\N";
cout << "WNERIBXI T, 1R, BUFER. \n";




%,

1

) playEREIAYCIN

{

void play()

charflag= "y ;
while (flag == 'Y" |[|flag ==
coin = AL IEXE;
s N\ FFPRYSE;
if (APJEN == coin)
RERRIGNESRIER;
else

IRENXIBUEREIR,

1R 2 EURELK,

Y )

{

PlayeR b EERE, 1LAFE, IREXTEER, AeEEEEERHEIN

S pKIERE
[EREZFR: FHORFRIER, 1R7KE
SERKIERE . SEROFO TR NPEEL

B\ B PRSI

BEERA—TMEAIET

(BRELLEERF ST —R, s SESEmE—L
tean, AFBEEAEIAOE AN

fRRFER: Ms— 1 EEget call from user,
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©) play B EHIZTR

void play/()
{
int coin ;
char flag = 'Y";

srand(time(NULL)); /R EBEHEFRF
while (flag == "Y' || flag =="y") {
coin = rand() * 2 / (RAND_MAX+1); //FE A EMAVEER
if (get call from user() == coin)
cout << "1 71"
else
cout << "ERER 7"
cout << "\nZRLEETIS (Yaky) ? "
cin >> flag;




get call from userffJ=cHg

ZREIRW AP MARN— M EEE, WRBARNEAZ0ET, NEFREA,
ANRERSARHE

int get _call from_user()
{
int guess; // 0 = head, 1 = tail
do {
cout << "\nEIANRAVERE (OFRIEE, 13R-KME)
cin >> guess;
} while (quess =0 && guess !'=1) ;

return guess;




X MM IERERT.
HAI— M, (7K5E.
MEIBTT, R, BNER.

EINIRANERE (OFR7RIEE, 13RRME) 1
iR S

RS (Yeky) ? y

MNITREERE (0F~IEHE, 13R~XMHE) 6
BINIRANERE (0FR7<IEE, 13R7ME) -1
w7

dreEEls (Yagy) ? n

Press any key to continue
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RRX 7>

SEEFEEERNANE, ZE—1RIBAEEGPRLEBNAR SRS TSEE

BERP S
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RIRKI ST

F— R IR
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paper, rock, scissor (p_r_s)

pii3s & LE
mBHEAL, AXMIAET], STIEIREM
MR EE -

MK ERFELR Ak R, WEIEETLEE—1, WMRER, %
M, BEIMFNEIRFLSRALLE. FIHEESR, HrXcE e ARSI EE
NEESHIA




B — =R e 0 HE

While (FHPHIEF '= quit) {

switch (F 7 HIEHE) {
case paper, rock, scissor: WMLEIEFE;
PRAIGE R ;
mEER;

case game: E7~H BTHIERM ;
case help: ERHHEER;
default: WEHER;
}

}

BRI ;




F— EZHITEBED
While (AP HIEHE '= quit) {

switch (F P HIE#E) {
case paper, rock, scissor: WMLEIEFE;
PRAIGE R ;
mEER;

case game: s~ H ETHIERM ;
case help: ERHHEER;
default: WEHR;
}

}

T NERI ;

BR 2 FH EY

selection_by player() : 3REXH P 4 A T &bk 3
selection by machine() : ZKEUz54 A > NRER AR
compare() : XA SlaxmA, FAHFIE

report() : IEFRREGR, FENZHHVN G

prs_game_status() : BN ZRAVRAER—___ WIRX R X

prs_help() : ETREEERE <




Sl

e T main.cpp : main()

o JKEVIE IR select.cpp : selection by player()#l
selection_by_machineg

o L IRiEH  compare.cpp : compare()

o i & Hreport.cpp : report(), prs_game_status()#
ors_help()




Sdbs)

e T main.cpp : main()

o JKEVIE IR select.cpp : selection by player()#l
selection_by_machineg

o L IRiEH  compare.cpp : compare()

o i & Hreport.cpp : report(), prs_game_status()#
ors_help()

x: BMRREATBEAREFRRS, AJIARMRE




C++mH sk (header file)

C SRR E SN T S A L RS
« EEMITEN  (Function definitions)
- HIEFEARPTE N (Data type definitions)

7o

« 7= (Macros)

« ARKRHA : #include “header.h” or #include <header> ‘
KR ILER
calSum.h

calSum.cpp




MEZETRTE X

AT EEEFIITIEE, HNEXFAITHEERE

enum p r s {paper, rock, scissor, game, help, quit};
enum outcome {win, lose, tie, error};

AR & MERSEEHAXAMELE, RINEL— L
X p r s.h:

// X: p r s.h
// ZIKSCFFEX TR K

enum p r s {paper, rock, scissor, game, help, quit};
enum outcome {win, lose, tie, error};




selectiB IR IR 1T 53K

selection_by_player() M\ ZZIAF A FRE L A E,
[RE!7 p_r_s selection_by player()

selection_by_machineH#l&~=E—1 Bk, BF. HHIE,
JREIA p r s selection by machine();

e AT EMHselectizEth, EikliselectiRIRAIBERE
FRBIERR, AJLAE X select. hkHH:

// X#: select.h

#include "p r s.h"
p_r s selection by player();
P _r s selection by machine();




selectiZIRHIZ 1T

//XH: select.cpp
// BIEH 25k E selection by machinefll
//IZKikFEselection by playerR#H)SEI

#include "select.h"
#include <iostream>
#include <cstdlib>

using namespace std;

p r s selection by machine( )
{ int select = (rand( ) * 3 / (RAND MAX + 1))

cout << " I am ";
switch(select) {

case 0: cout << "paper. "; break;
case 1: cout << "rock. "; break;
case 2: cout << '"scissor. "; break;

}

return ((p_r s) select);




selectiRRAYSLI

P r s selection by player()
{ char c;
p r s player choice;

prs_help(); //BFRMNER

cout << "please select: "; cin >> c;

switch(c) {
case 'p': player choice = paper; cout << "you are paper. "; break;
case 'r': player choice = rock; cout << "you are rock. "; break;
case 's': player choice = scissor; cout << "you are scissor.

" ;break;

case 'g': player choice = game; break;
case 'q': player choice = quit; break;

default : player choice = help; break;
}

return player choice;

}




comparetZrrIg 1+ 5 3L

compare()tt

KBNS, R

RAFPWMARNEMNIZIZENE, BEHR, FTEMIpP.rSs
— M outcomeZER A RIS R,

89 outcome compare(p_r s, p_r_s);

* XEXcompare.h:

// X: compare.h

#include "p r s.h"

outcome compare(p r s, p r s);



comparetZ =g 1T 5503

//3: compare.cpp
/ /B comparek #HYSEEY

#include '"compare.h"
#include <iostream>
using namespace std;

outcome compare(p r s player choice, p r s machine choice)
{ outcome result;

if (player choice == machine_ choice) return tie;

switch(player choice) ({
case paper: result = (machine choice == rock)?win:lose; break;
case rock: result = (machine choice == scissor)?win:lose; break;
case scissor: result =(machine choice == paper)?win:lose; break;

default: cout << " PROGRAMMER ERROR: Unexpected choice!\n\n";
exit(l); //IBHHBIR, EXIT FAILURE
}

return result;




printfE R AYIZ 1+ 5 5L

prs_help()Ex—1FHAF@ARNER, SFAFPII@MALHNERE, £FES
&, SEREE, BEA

void prs_help();
report( )iREMImMER, FEMSHIER/REL. AR, mMAIRE. FEY
KE MEMBRRHETER X R, FLAIERprintiRRIARERIRS (N E
AFzERneRTs), RN

void report(outcome);

prs_game_status( )ixSESALERERR. RES

void prs_game_status();




E N print.h

// X#%: print.h

#include "p r s.h"

void prs help() ;

void report (outcome) ;
void prs game status();




orintiR R 1+ 5 S

//3XH: print.cpp

//BIEMASREEXER,
//Bprs_game status, prs_helpfllrepor tii#

#include "print.h"

/ /RREAEBIRZS

static int win cnt = 0, lose cnt = 0, tie cnt = 0;

void report (outcome result)

{

switch (result) {

case win: ++win _cnt; cout << "You win. \n"; break;
case lose: ++lose_cnt; cout << "You lose.\n"; break;
case tie: ++tie cnt; cout <<"A tie.\n"; break;
default:

cout << " PROGRAMMER ERROR'\n\n";
exit(1l);



void prs game status()

{ cout
cout
cout
cout
cout
cout

<<
<<
<<
<<
<<
<<

endl ;

"GAME STATUS:" << endl;

"win: " << win cnt << endl;
"Lose: " << lose cnt << endl;
"tie: " << tie_cnt << endl;

"Total:" << win_cnt+lose_¢nt+tie_¢nt << endl;

void prs help()
endl
"The following characters can be used:\n"
p for paper\n"

{ cout

<<
<<
<<
<<
<<
<<
<<
<<

"

"

"

"

"

w

Q 7Q n K

for rock\n"

for scissors\n"

print the game status\n"
help, print this list\n"
quit the game\n";



=B NISS]

//3XH: main. cpp
// Bk, BF. kB ERR

#include <iostream>
#include <cstdlib>
#include <ctime>
#include "p r s.h"
#include "select.h"
#include "compare.h"
#include "print.h"
using namespace std;

int main (void)

{

outcome result;
p_r s player choice, machine choice;

// seed the random number generator
srand (time (NULL) ) ;




while ((player choice =

selection by player()) !'= quit)
switch(player choice) ({

case paper:
case rock:
case scissor:

machine choice = selection by machine() ;

result = compare(player choice, machine choice);

report (result); break;

case game: prs_game_ status(); break;
case help: prs help(); break;
default:

cout<< "PROGRAMMER ERROR!'\n\n";
exit(1l);
}

prs_game status(); //BHAWEER
return 0;



AR SRR LT

* p_r s.h&#i%Rinclude, ERLREEEN
- BRFE: FERAB—IMIRmIFTALIEDS

#ifndef ¥FIBEF //H: “if not defined”
#define ¥RIRFF

#endif

* 5 p r s.h:
// XH: p r s.h
/] ASTHENT A BT

#ifndef p r s h
#define p r s h
enum p r s {paper, rock, scissor, game, help, quit} ;
enum outcome {win, lose, tie, error}

#endif

.
4




H AR R SL XA

BRIEEENX, BPANHESRKAXERNATINE X

// MX#: select.h
#ifndef select h

#define select h

#include "p r s.h"

p_r s selection by player() ;
P _r s selection by machine() ;
#endif

// X¥: compare.h

#ifndef compare h

#define compare h

#include "p r s.h"

outcome compare(p r s, p r_s);
#endif

// X¥: print.h

#ifndef print h
#define print h
#include "p r s.h"
void prs help();

void report (outcome) ;
void prs _game status();
#endif




RREI SRR 5 R/iETT)
« RIS H A

/IPRS /PRS IPRS

— p_r_s.h — include — main
— select.h — p_r_s.h L main.cpp
— select.cpp — select.h — select
- compare.h - compare.h - select.h
- compare.cpp — print.h __ select.cpp
— print.h — source — compare
— print.cpp - select.cpp ___ compare.h
— main.cpp | compare.cpp __ compare.cpp

— print.cpp — print

— main.cpp - print.h

— print.cpp
__ p_r s.h

mEoARIFEEs . BEWIL RS




C++FHIRF

s HE—NEFFTEOT=2

1. 323
2. JRIF

\—

3. 1517




C++FHIRF

RE—NEEEEM T =5

1. 3B &
2. JRI¥

3. 1517
o (FEMERNFLHFIE (IDE) Ayt -

(base) chendy@ChenDongyao-MacBook-Pro 9-modular_design % cd "/U
sers/chendy/Documents/Teaching/CS1501-2022/

O-modular_design/" && g++ calSum.cpp -0 calSum && "/Users/chend
y/Documents/Teaching/CS1501-2022/9-modular_
design/"calSum




C++FHIRF

« A TIEHIRYE ¢
i8S + B

g miFE—Redg++8kgcc

o FAMEIAIFRIHE (IDE) AV

(base) chendy@ChenDongyao-MacBook-Pro 9-modular_design % cd "/U
sers/chendy/Documents/Teaching/CS1501-2022/

O-modular_design/" && g++ calSum.cpp -0 calSum && "/Users/chend
y/Documents/Teaching/CS1501-2022/9-modular_
design/"calSum

HBRRHA?




C++HHIRmESE— | FE| S

» chdir (change directory)

(base) chendy@ChenDongyao—-MacBook-Pro 9-modular_design % cd "/U
sers/chendy/Documents/Teaching/(CS1501-2022/

9-modular_design/" && g++ calSum.cpp -0 calSum && "/Users/chend
y/Documents/Teaching/CS1501-2022/9-modular_
design/"calSum




C++HHRIFESE —F: fRiF

« BTN EREED

50 + 8% |
BIN: fE—HRRg++agcc

« B2, WEFRNNEFIIES—AZ
g++ calSum.cpp -0 calSum
- (FHMRFEN A AHE (IDE) BviEH

(base) chendy@ChenDongyao-MacBook-Pro 9-modular_design % cd "/U
sers/chendy/Documents/Teaching/C51501-2022/

9-modular_design/" && g++ calSum.cpp -0 calSum && "/Users/chend
y/Documents/Teaching/CS1501-2022/9-modular_
design/"calSum




C++HHRIFESE —F: fRiF

« REEANRFIE T
50 + 8% |
BIN: fE—HRRg++agcc

* B2, WERNVIZFHIET—IE

g++ calSum.cpp -0 calSum

e s EREIEETISENEN | BTIER SEAATHEE
- FANEIAIF MR (IDE) A9k T

(base) chendy@ChenDongyao-MacBook-Pro 9-modular_design % cd "/U
sers/chendy/Documents/Teaching/C51501-2022/

9-modular_design/" && g++ calSum.cpp -0 calSum && "/Users/chend
y/Documents/Teaching/CS1501-2022/9-modular_
design/"calSum




C++HMNmiERE =2 3517

« FEAECITH A SRS R R S

(base) chendy@ChenDongyao—-MacBook-Pro 9-modular_design % cd "/U
sers/chendy/Documents/Teaching/CS1501-2022/

O-modular_design/" && g++ calSum.cpp -0 calSum && "/Users/chend

y/Documents/Teaching/CS1501-2022/9-modular_
design/" calSum




C++FHIRF

« A TITHYNRIIE BRI LURTE—ie, A &&PFEIT

H[J

(base) chendy@ChenDongyao-MacBook-Pro 9-modular_design % cd "/U

sers/chendy/Documents/Teaching/CS1501-2022/

O-modular_design/"/ && ;g++ calSum.cpp -0 calSum && "'/Users/chend
y/Documents/Teaching/CS1501-2022/9-modular_
design/"calSum




RRHISHFBIR 5 IRFETT)

/IPRS /PRS IPRS
— p_r_s.h — include — main
— select.h — p_r_s.h L main.cpp
— select.cpp — select.h — select
- compare.h - compare.h - select.h
- compare.cpp — print.h __ select.cpp
— print.h — source — compare
— print.cpp - select.cpp ___ compare.h
— main.cpp | compare.cpp __ compare.cpp
— print.cpp — print
— main.cpp - print.h
— print.cpp
__ p_r s.h
X4 FE—

g++ select.cpp print.cpp compare.cpp main.cpp -0 main
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Gt B CHE

« RALUE B A —AB R EE TR — N E
o W FREREIostreamB WM ABILEINGE, cmathB 2 FEHE R
- RAILBECENXE, XAEBCEEFER

s WIT—1MNEXLEZEZ|ECRERM

« FERBAIIRE RN —RMBURI N A iR EETETR, ZZERATEES 2
& Fe




- WItEERYEED (interface) :

s ERVR P THRINAS, SHEEFRFRYNER, XLLREHE
MomEaMaEN LR

o KMA—

ScIEEPRYeRE (function)
o RMA—NIECH

¥




B B R IR TT

ZEEATS T —MBEMRIER . ZiEF R E T RE SR —
E5t. MRBNWVTELEFTZRHBIREHE, FATTLEEE
MBI N A ER—1FE.

BIEGF, BB T REHL % RoFN1




B B R IR TT

ZEEATS T —MBEMRIER . ZiEF R E T RE SR —
E5t. MRBNWVTELEFTZRHBIREHE, FATTLEEE
MBI N A ER—1FE.

BIEREF, B2 T BEHL4ERL0FN1
A5 7148, FEITRE AR 0F)2




B B R IR TT

ZEEATS T —MBEMRIER . ZiEF R E T RE SR —
E5rE. MRBMNPTELEFTZRHBIMENE, HNTLUEHE
MBI N A ER—1FE.

RIEHIBIF, FET BEHLE R 0F11

AK517)%, RETREHE R 0E)2

EZRTBaIHEGF (XEFE) P, BE TEEHERRO
33 K BaHL £ AR 0F9




SRS ES il aay

ZEIERMNEH T — 1 BEMRNERF. ZEFRE TSR —
55t . MRBNVTELETZHBIMENE, BATTLHOEE
MBI N A ER—1FE.

RIEHIBIF, FET BEHLE R 0F11

AK517)%, RETREHE R 0E)2

EZRTBaIHEGF (XEFE) P, BE TEEHERRO
33 K BaHL £ AR 0F9

BIF - BENLEE

o FASRH—EFRIBEA A A ¢ A RklowZhighi [BIRYFEN L
int Randomlinteger(int low, int high) ;

o Faa b BEER IS B REN L 2R FHI T EE
void Randomlnit();




B LRI T

//3H: myRandom.h
/ /BRI R B EERY S

#ifndef myRandom h
#define myRandom h

//BR#: RandomInit
//F3%: RandomInit ()
//1ER: R AN ILBEH AT

void RandomInit () ;

//ER¥: RandomInteger
//F%: n = RandomInteger (low, high)

//1ER: HRBURE— lowBlhighZ [BIRYBEHI#, €iFlowflhigh

int RandomInteger (int low, int high);

#endif




FEf) SR

o EERYSEIN S RIS R 2 F BRI . Wkt
myRandom.h, NSEIRCHFAIMyRandom.cpp

o SCIIZHHAYFRIN :
o AR X—IBoERENBERIINEE
o includelttcpp X HEREBISL I
« BN EQ S EIRLXHE, NERFFERERBE IR
[R B A BARY—EU %
s BRSNS
s EE MR FIH BB —EFRE




//Xf: myRandom. cpp

/ /Z3AFSEE T randompE
#include <cstdlib>
#include <ctime>
#include “myRandom.h"

/ /¥ : RandomInit
/ /1 Z R BB BT R G T B E BRI B & £ 2SO Fh T+

void RandomInit ()

{
srand (time (NULL)) ;

}

// BR#¥: RandomInteger
// ZERBASHEN BEE R lowE|high[X[g]

int RandomInteger (int low, int high)

{
return (low + (high-low+l)*rand()/(RAND MAX+1));

}
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5 R 278 Tortoise and Hare

EAAIE3iS B BohiEE
RE 50% RIE3R
faiR 20% aiR6 =
I&E 30% RIE—R
) 20% Az]]

KaE 20% faiR9 =
R 10% BEILR
INT Bk 30% RIE3R

(=) =Pl 20% a2 =




DB
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« int Randomlnteger(int low, int high) :
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« void RandomInit();
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int main ()

{
//timer@itHIes, MOFIRITAT

int hare = 0, tortoise = 0, timer = 0O;

while (hare < RACE END && tortoise < RACE END)
{ tortoise += SfREMX—FZIEITARIIRIEES;
hare += R&FIRTW{AX—FZIAITRZIRES ;
B AT R FSRAE;
++timer;
}
if (hare > tortoise) cout << "\n hare wins!";
else cout << "\n tortoise wins!";

return O;

}
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« ST X—ZINBaEE:
int move_tortoise():
« RTFAEX—ZINFZENESE:
int move_hare():
c M HANTAMRFSRINAE

void print_position(int timer, int tortoise, int hare);

/H




int main()
{ int hare = 0, tortoise = 0, timer = O;

RandomInit(); //BEHE#HRL
cout << "timer tortoise hare\n"; //HitHFTk

while (hare < RACE END && tortoise < RACE END)
{ tortoise += move tortoise(); // BB
hare += move hare(); //RFH¥zEN
print position(timer, tortoise, hare);
++timer;

}

if (hare > tortoise) cout << "\n hare wins'\n";
else cout << "\n tortoise wins!'\n";

return O;



410 fe] P B A BB R

« USR5, EM=FERMERINT:

RE 50%
=PI 20%
BE 30%

AMEFATAT LAE B O-OZ [BIRUFEHLE, =4 pkRIFEHE/90-4
B, INAZSE—HENR, 5-62B =T, T-O=RB=MIF
Ao RXFERLATARYEE BHIBEN B E L E S




=
iy

Movelz iR

Z !
2 — /
% o
%,

[=ET
7,
10 To!

o0

int move tortoise()

{

/ /FEHE 0B 9 2 8] AIREHL 3

int probability = RandomInteger(0,9);

if (probability < 5) return 3; //MRiE

else if (probability < 7) return -6; //[FIR
else return 1; //1&E

}

int move hare()

{

int probability = RandomInteger(0,9);

if (probability < 2) return 0; //BEER

else if (probability < 4) return -9; //KRFIE
else if (probability < 5) return 14; //R3E
else if (probability < 8) return 3; ///NEHE
else return -2; //1B/I1E




Printf& £

// XHHA: print.cpp

#include <iostream>
using namespace std;

void print position(int timer, int t, int h)
{
if (timer % 6 == 0) cout << endl; //FfEeXxZ=—IT

cout << timer << '\t' <K t << '"\t' << h << '\n';
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