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int main()

{

int **a,i,j, k=0;
a =new int *[3]; // BHIB15 5T 214H

/| BigF—1T1= (8]
for(i=0;i<3; ++i)
ali] = new int[4];
for (i=0;i<3; ++i){ // Z4Z0HIHE
for(j=0;j<4; ++)
ali][j] = k++;
}
for (i=0; i< 3; ++) {// 420
cout << endl;
for(j=0;j<4; ++)
cout << ali][j] << "\t’;
}

for (i=0;i<3;++) // —HEE4E =5 (8] B X
delete [] ali];

delete [] a;
return O;
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a| B!

e int ka; a = new int*[3]; // IISEN S3INEHTE

for (int i=0: i<3: ++i) ali] = new intl[4]:

a > |al0]|— 1 2 3 4

allll— 5 6 7 8

al2]
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void swap2(int *a,int *b) void swap3(int &a,int &b)
{ {

Int temp; int temp;

temp = *a; temp = a;

*a = *b; a=b;

*b = temp; b = temp;
I }

5| BMELES E, FE(ITLUE int&r=x; IBEEN: int* constr = &x;
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1 2 3 4
S 6 7 8
9 10 11 12

scores|[3][5];
00001 |5K= |96 |94 |88
00002 | Z=PY (89 (70 |76
00003 | £ 90 (87 |78
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char id[3][14];

char name[3][12];
int math[3];

int english[3];

int programming[3];
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ANEEA

char id[3][14];

char name

int math[3];

31112];

?

int english

31;

int programming[3];
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=RMTE X

EMANIEA B YRR T struct studentT {
AR =L char id[14];
GERJASE R £ { char name[12];

‘%Eﬁﬂ ; int math;

int english;

int programming;




=RMTE X

EMANIEA B YRR T struct studentT {
AR =L char id[14];
t AR 4 char name[12];
(B int math;
int english;

int programming;

}
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o« AILIZIEARZEES

struct studentT {
char id[14];
char name[12];
int math;
int english;
int programming;

1

struct dateT ({
int month;
int day;
int year;

&

struct student2T {
char id[14];
char name[12];
dateT birthday;
int math;
int english;
int programming;
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struct studentT { struct dateT { struct student2T {

char id[14]; int month; char id[14];
char name[12]; |n: day; char name[12];
int math; \ 't yedr; dateT birthday;
int english; ’ int math;
int programming; N / int english;

}; AR E int programming;

b
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struct studentT {
char id[14];
char name[12];
int math;
int english;
int programming;

struct studentT {
char id[14];
char name[12];
int math;
int english;
int programming;

studentT subStuX
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struct studentT { struct studentT {
char id[14]; char id[14];
char name[12]; char name[12];
int math; rmssmmmmn) |int scores[20];
int english; };

int programming;
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SRR ERITE X

WL TEH
studentT studentl;

—BEXT —PEWRERNT S, RAEDEANFENGT
Aﬁm PIEERZEE), KX ERTHE ﬁﬁioiﬁ

TEESNZFEeEZWRTEaENET, NEERELITDE
IEA=2N

student1

id

name

math

english

programming




SRR ERITE X

SR ER TE4
studentT studentl;

—BENX T —PEEERIRTD RRIESEENTERN T
Aﬁm RIEERZEE), Wa?ﬁc% — PN oE, XE
TEESNZFEeEZWRTEaENET, NEERELITDE

LT
sizeof(studentl), R
ZB %X (bytes) ?

struct studentT {
char id[14];
char name[12];
int math;
int english;
int programming;

student1

id

name

math

english

programming




SRR ERITE X

SR ER TE4
studentT studentl;

—BEXT —PEWRERNT S, RAEDEANFENGT
Aﬁm PIEERNZEE), KXERENE—TrE, X
TEESNZFEeEZWRTEaENET, NEERELITDE

-
sizeof(studentl), R
ZB %X (bytes) ?

struct studentT {
char id[14];
char name[12];

14 +12+4 + 4 +
4
=38

int math;
int english;
int programming;

student1

id

name

math

english

programming
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student1
ST TEH
studentT studentl; i
id
—BEX T —1PMEMGREENTE, ROE2EAFREL
SR —RELZNZEE, IKRXFHRENE—ITDE, XIR
ZESRNAFIEEWEEENELTF, NESBEBERZI TN E name
AT
struct studentT { sizeof(studentl), K
char id[14]: Z8% K (bytes) ? math
lish
char name[12]; ch9s
it math: 14 +12 +4 + 4 + programming
int english; 4
AbA S E A A\ V4
int programming; ﬁﬁﬁbr&fm;ﬁmgﬁﬂ'ﬂ,
/ L
}; RERIEER40
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( Alignment and Padding)

struct studentT { struct studentT {
char id[14]; charid[11];
char name([12]; char namel[11];
int math; int math;
int english; int english;
int programming; int programming;
I I
sizeof (studentT) ==40 sizeof (studentT) == 36
//143355 7 16 // AN 11ER [E 125 5%

in{E#W X FEAF HHILASTE, RIET —DNintB B R E —XRNFREHLEIZ], BRAF
AR EAF T X TR AR

[ RFEEE] C/C++HRNEMERRENST (FTINRRFEBURE)
https://www.geeksforgeeks.org/c/structure-member-alignment-padding-and-data-

packing/



https://www.geeksforgeeks.org/c/structure-member-alignment-padding-and-data-packing/
https://www.geeksforgeeks.org/c/structure-member-alignment-padding-and-data-packing/
https://www.geeksforgeeks.org/c/structure-member-alignment-padding-and-data-packing/
https://www.geeksforgeeks.org/c/structure-member-alignment-padding-and-data-packing/
https://www.geeksforgeeks.org/c/structure-member-alignment-padding-and-data-packing/
https://www.geeksforgeeks.org/c/structure-member-alignment-padding-and-data-packing/
https://www.geeksforgeeks.org/c/structure-member-alignment-padding-and-data-packing/
https://www.geeksforgeeks.org/c/structure-member-alignment-padding-and-data-packing/
https://www.geeksforgeeks.org/c/structure-member-alignment-padding-and-data-packing/
https://www.geeksforgeeks.org/c/structure-member-alignment-padding-and-data-packing/
https://www.geeksforgeeks.org/c/structure-member-alignment-padding-and-data-packing/
https://www.geeksforgeeks.org/c/structure-member-alignment-padding-and-data-packing/
https://www.geeksforgeeks.org/c/structure-member-alignment-padding-and-data-packing/
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1HIBITE RIS

EWTERA. KRR
i0: studentl.name
ANER AT G, N—2Kk—2

0 : studentl.birthday.year

] 77.77§j\9:—




EM T =B

« B X ERIE— BRI AE fmSE3
a0 : i AstudentlFIN AR :
cin >> studentl.id

>> studentl.name
>> studentl.math
>> studentl.english

>> studentl.programming;




EM T =B

FIERNERNTE 2B LIEEIRE, 20
studentl = student?://Fstudent2B9 AN M R 25 student 1 B9 A 52




EM T =B

AR ER T = B LIFE A IRE, 40
studentl = student?;//IFstudent289 sk A XT M MR 25 student 189k 52

strcpy(student.id, student2.id);
strcpy(student1.name,student2.name);
student1.math = student2.math;

student1.english = student2.english;
student1.programming = student2. programming;




:I:7|;/j7l‘l_\

= 1B

AR ER T = B LIFE A IRE, 40
studentl = student?;//IFstudent289 sk A XT M MR 25 student 189k 52

strcpy(student.id, student2.id);
strcpy(student1.name,student2.name);
student1.math = student2.math;

student1.english = student2.english;
student1.programming = student2. programming;

memcpy(&student1, &student2, sizeof(studentT));




MR = R

c BREBNBmY TS —RMmEIN
a0 i student1BIRNAR A A -

cout << studentl.id

<< studentl.name

<< studentl.math

<< studentl.english

<< studentl.pogramming;
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s EEEENEHT= studentT *sp;
o SBIEMIIANTEE TR sp = &studentl;

EARISErRIIRID
*sp.name B 1IEFf?




| FEEERTEE

s EEEENEHT= studentT *sp;
o SBIEMIIANTEE TR sp = &studentl;

SRR ETRYIAIO)

*sp.name £z !X




* E Fﬂﬂ Zi 4‘ /L] EI/\] TE I-E-l_

ExTENXEITTE studentT *sp
o SBIEMIIANTEE TR sp = &studentl;

SRR ETRYIAIO)

*sp.name &% X

(*35%t).5k52 40 (*sp).name
fEEr->Eo2 20 @ sp->name

}%B_ﬂ«)\iﬁ jtHstudentl.name




* E Fﬂﬂ Zi 4‘ /L] EI/\] ?E I-E-l_

ExTENXEITTE studentT *sp
o SBIEMIIANTEE TR sp = &studentl;

EMIAIEETAYIAID ¢
*sp.name £z !X

(*35%t).5k52 40 (*sp).name
fEEr->Eo2 20 @ sp->name

EEERABEREE

}%B_ﬂ«)ﬁﬁ jtHstudentl.name
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M

struct studentT {
char id[14];
char name[8];
int math;

int english;

int programming;
|7

struct tempT {
char id[5];

char name[5];
int math;

int english;

|7

int main(){
studentT s1 = {.name = "Lee", .math = 100};

cout<<sl.name<<end|
<<sl.id<<end|
<<sl.math<<end|
<<sl.english<<endl;
cout<<"Size is:"<<sizeof(studentT)<<endl;
/] EAATEE IRE -
studentT *sp;

sp = &s1;
charc[]={a','b','d","\0'};
cout<<sp->name<<end|; //
cout<<(*sp).name<<end|; //

J/EEBRA T IR B NRRE, 2IRE
cout<<c<<end];
cout<<*c<<end|;

// T EMNEBRE RS, o REE
cout<< sp.name<<end|l;//xxxx

cout<< (*sp)->name<<endl;//xxxx

return O;

}



SN

Lee
Lee

'J

éj\

M

struct studentT {
char id[14];
char name[8];
int math;

int english;

int programming;
|7

struct tempT {
char id[5];

char name[5];
int math;

int english;

|7

int main(){
studentT s1 = {.name = "Lee", .math = 100};

cout<<sl.name<<end|
<<sl.id<<end|
<<sl.math<<end|
<<sl.english<<endl;
cout<<"Size is:"<<sizeof(studentT)<<endl;
/] EAATEE IRE -
studentT *sp;

sp = &s1;
charc[]={a','b','d","\0'};
cout<<sp->name<<end|; //
cout<<(*sp).name<<end|; //

[/ TEABBHNRE, 2REE
cout<<c<<end|;
cout<<*c<<endl;

// T ER N EEEIRIONE, o RER
cout<< sp.name<<end|l;//xxxx

cout<< (*sp)->name<<endl;//xxxx

return O;

}



struct studentT {
char id[14];
char name[8];
int math;
1_% ﬁ% i 5' / \ int english;
\ . .
b * jj l}nt programming;
struct tempT {
charid[5];
char name[5];
int math;
int english;

|5
Lee
Lee

int main(){
studentT s1 = {.name = "Lee", .math = 100};

cout<<sl.name<<end|
<<sl.id<<end|
<<sl.math<<end|
<<sl.english<<endl;
cout<<"Size is:"<<sizeof(studentT)<<endl;
/] EAATEE IRE -
studentT *sp;

sp = &s1;
charc[]={a','b','d","\0'};
cout<<sp->name<<end|; //
cout<<(*sp).name<<end|; //

abd

[/ TEABBHNRE, 2REE
cout<<c<<end|;
cout<<*c<<endl;

// T EMNEBRE RS, o REE
cout<< sp.name<<end|l;//xxxx

cout<< (*sp)->name<<endl;//xxxx

return O;

}




struct studentT {
char id[14];
char name[8];
int math;
1—% ﬁ% i 1§IJ / \ ¢)_/|_ int english;
~ : .
—_— * jj |}nt programming;
struct tempT {
charid[5];
char name[5];
int math;
int english;

|7

Lee int main(){
Lee studentT s1 = {.name = "Lee", .math = 100};
L cout<<sl.name<<end|
<<sl.id<<end|
abd <<s1l.math<<end|
a <<sl.english<<endl;
cout<<"Size is:"<<sizeof(studentT)<<endl;
/] ERAEEIRE
studentT *sp;
sp = &s1;
charc[]={a','b",'d","\0'};
cout<<sp->name<<end|; //

cout<<(*sp).name<<end|; //

________________________________________________________________

error: member reference type 'studentT *'
is a pointer; did you mean to use '->'?

J/EEBRA T IR B NRRE, 2IRE
cout<<c<<end];
cout<<*c<<end|;

------------------------------------------------ /IFERABRERONE, WA HTRE

error: member reference type 'studentT'is ! cout<< sp.name<<endl;/ /o0
. . - = >cout<<(*sp)->name<<end|;//xxxx
not a pointer; did you mean to use '."? . return O;

________________________________________________ |
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EEEODHSTR—H, 0

studentT *sp;
sp = new studentT;

sp->math = 95;
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« AFHEARNMENES
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studentT studentArray|[30];

const int SIZE = 30;
studentT studentArray[SIZE];




| G Am

« FERZHMNFE—RRIKRA
studentArray|[3].name

- AR EEAEE
studentArray[4] = studentArray|[2]

o HBARIVIRL

studentT studentArray[3] ={ {“00001", “5& =", 80, 90,98 }, {“00002",
" 89, 70,76 }}:
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14 | int main() FHMRABR

15 |24

— I o —4 = = 16 studentT students[SIZE]; // o= Lo [l

/ I \ e I % N El N 17 int total[SIZE] = {@}; /] SE AT 4y 4
18
19 for(int i = ©; i < SIZE; ++i) // ‘i /Aol
20 | {

1 #include <iostream> 21 cout << "No {\lajne: "

2 using namespace std; 22 cin >> 1 /] FANZES

3 23 cin >> (2) 5/ A

4 | const int SIZE = 30; // F4HANZEL 24 cout << "Scores: ";

5 const int COURSES = 5; // RFEZE(L 25 for(int j = ©; j < COURSES; ++3j)

6 26 cin >> 3) ; /7 BN ERFR IR

7 struct studentT // HBAZER{A 27 cout << endl;

8 B{ 28 | }

9 char no[14]; /] 55 29

10 char name[12]; // U # 30 for(int i = ©; i < SIZE; ++i) // 1l 7 .07

11 int scores[COURSES]; // &+ i1 31 |© {

12 ] 32 for(int j = ©; j < COURSES; ++3j)

13 33 total[i] += (4) ;
34 |- }
35

BWEED

36 cout << "No\tName\tTotal" << endl; // Jiiiliit’r
37 for(int 1 =0; i1 < SIZE; ++1)
38 | { (5)
39 cout << << "\t" // St =S
40 << (6) << "\t /7 i k44
41 << (7) << endl; /7 i H R
42 || }
43 return 9;
44 |-}




14 | int main() %E}JiAL:%
_ " ., 15 o
I i I_LI /L— — 16 studentT students[SIZE]; // i X ZitaEL
/ | \'T§J o >i<]\%::15 I 17 int total[SIZE] = {e}; /] SE XATFTBUE 51 5L
18
19 for(int i = ©; i < SIZE; ++i) // T A=A NS0
20 & {
1 #include <iostream> 21 cout << "No Name: ";
2 using namespace std; 22 cin >> students[i].no; /] FANF
3 23 cin >> students[i].name; // ‘i Al
4 const int SIZE = 30; /] FHENEL 24 cout €< ™Scores: "
5 const int COURSES = 5; // LRFEZELL 25 for(int j = ©; j < COURSES; ++3j)
6 26 cin >> students[i].scores[j]; // i A RFEIST
7 struct studentT // jHHAZ5RYIL 27 cout << endl;
8 =4 28 |t }
9 char no[14]; // %% 29
10 char name[12]; // I # 30 for(int i = ©; i < SIZE; ++i) // iIH 2%
11 int scores[COURSES]; // &+ ilu 31 |5 {
12 ] 32 for(int j = ©; j < COURSES; ++j)
13 33 total[i] += students[i].scores[j];
34 |f }
35
BWEED
36 cout << "No\tName\tTotal" << endl; // %l Loy
37 for(int 1 =0; 1 < SIZE; ++1i)
38 & {
39 cout << students[i].no << "\t" // S
40 << students[i].name << "\t" // ik 44
41 << total[i] << endl; // i 2
42 |r }
43 return 9;
44 |-)
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S --- swap_num

int main()

d
intx=4,y=6;

A& ;

cout << “x=" <<x << y=” <<y<<endl;

return 0;

* EEF_J\:?T—IZI 7%:
x=6 y=4




void swapl(int a,int b) void swap2(int *a,int *b) void swap3(int &a,int &b)
{ { {
int temp; int temp; int temp;
temp = a; temp = *3; temp = a;
a=b; *a = *b; a=b:
b:temp; *b=temp; b = temp;
} i }
int main()
{ intx=4,y=6; swap2(&x,&y);
swapl(x,y); swap3(X,y);

cout << “x=" << x <<“y=“ <<y<<endl;

return0;




void swapl(int a,int b)

{

int temp;
temp = g;

a=b;

b =temp;
}

4| X 4| X
6|y | 6]y
4 d 6 d
6|b 4 |b

temp| 4 |temp

void swap2(int *a,int *b)

{

int temp;

temp = *a;
*3 = *b;

*b = temp;

(o

temp

temp

void swap3(int &a,int &b)

d

int temp;

temp = a;

a=Db;

b = temp;
§

4 X da 6 X d
6]y b | 4]y b

temp |4 |temp
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#include <iostream>
using namespace std;

const int SIZE = 2;
const int COURSES = 3;

struct studentT
{
charid[14]; /] %=
char name[12]; //1% %
int scores[COURSES]; // il %=

g R B AR R I AN F AR E R

int main() {
studentT students[SIZE];
int total[SIZE] = {0};

// Input students info
for (inti=0;i<SIZE; i++){

cout<<"student number and name:";

cin>>students[i].id;
cin>>students[i].name;
cout << "Scores: ";
for(int j = 0; j < COURSES; j++)

cin >> students|i].scores|j];
cout<<endl;

}

// Calculate total scores
for (inti=0;i<SIZE; i++)
for (int j = 0; j < COURSES; j++)

total[i] += studentsli].scores[j];

// Print students' info

cout<<"Number\tName\tTotal" <<endl;

for(inti=0; i< SIZE; i++){
cout<<students[i].id << "\t"
<<students][i].name << "\t"
<<total[i]<<endl;

}

return O;

}

[,

REER
chapter8-struct-reference
student.cpp



int main() {
studentT students[SIZE];

PN S SRR, - - - - - - ----——-

/ Input students info

Ifor (inti=0;i<SIZE; i++){ :
cout<<"student number and name:";
#include <iostream> I cin>>students|i].id; I
using namespace std; | cin>>students[i].name; [
| cout << "Scores: "; [
const int SIZE = 2; | for(int j = 0; j < COURSES; j++) [
const int COURSES = 3; | cin >> students[i].scores|j]; I
| cout<<end|; 0
struct studentT |} |
charid[14]; /) %= // Calculate total scores
char name[12]; // %4 for (inti=0; i< SIZE; i++)
int scores[COURSES]; // il %= for (int j = 0; j < COURSES; j++)
total[i] += students|i].scores|j];
// Print students' info
jz[]'fEﬁEJj_@éﬁ;&*ﬁi}{kiﬁj\iiﬁ’gfgﬁﬁ cout<<"Number\tName\tTotal" <<end|;
STLS L for(inti=0; i< SIZE; i++){
@Jﬁn 1X-L-l_' cout<<students[i].id << "\t" ‘ ‘
<<students][i].name << "\t" n
inputStudent(students|i]) <«<total[i]<<endl; v —
} RIEER

chapter8-struct-reference
return O;
} student.cpp



nputStudent KIS 1T

« HE—BEfSE « DE 5| HEE

void inputStudent(studentT s) void inputStudent(studentT &s)

H{ 1{
cout << "No Name: "; cout << "No Name: ";
cin >> s.no; cin >> s.no;
cin >> s.name; cin >> s.name;
cout << "Scores: "; cout << "Scores: ";
for(int j = ©9; j < COURSES; ++j) for(int j = ©; j < COURSES; ++j)

cin >> s.scores[j]; cin >> s.scores[j];

cout << endl; cout << endl;

'} '}

BNl 4T 7




inputStudent &R 1T

« HE—BEfSE « DE 5| HEE
void inputStudent(studentT s) void inputStudent(studentT &s)
H{ 1{
cout << "No Name: "; cout << "No Name: ";
cin >> s.no; cin >> s.no;
cin >> s.name; cin >> s.name;
cout << "Scores: "; cout << "Scores: ";
for(int j = ©; j < COURSES; ++3) for(int j = ©; j < COURSES; ++3j)
cin >> s.scores[j]; cin >> s.scores[j];
cout << endl; cout << endl;
} '}
{%ii;\tj —
IES - fifE
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c A= fEErRE « FEZ I 5| HIR%E
void inputStudent(studentT *ps) void inputStudent(studentT &s)
{ q
cout << "No Name: "; cout << "No Name: “;
cin >> ps->no; cin >> s.no;
cin >> ps->name; cin >> s.name;
cout << "Scores: "; cout << "Scores: ";
for(int j = ©; j < COURSES; ++3) for(int j = ©; j < COURSES; ++j)
cin >> ps->scores[]]; cin >> s.scores[j];
cout << endl; cout << endl;
} '}

FREHEE B E I 1THY
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« HE— . BRE®E

void printStudent(studentT s, int sum)

S

cout << s.no << "\t"
<< s.name << "\t"
<< sum << endl;
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« HE— . BRE®E

void printStudent(studentT s, int sum)

S

cout << s.no << "\t"
<< s.name << "\t"
<< sum << endl;

i)
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« HE— ' ERE s U TZE

void printStudent(studentT s, int sum)

S

(const studentT &s, int sum)

cout << s.no << "\t"
<< s.name << "\t"
<< sum << endl;

) A EEconst?
B RETE, XWEITEE




Print Student Infof{a] 4K S22k iF 7

« HE— ' ERE s U TZE

void printStudent(studentT s, int sum)

Sh

(const studentT &s, int sum)

cout << s.no << "\t"
<< s.name << "\t"
<< sum << endl;

3 B EFEEconst?

RA: JRBEE, RREITEE e

const int *p;
FEHBE plE CIEMAIRTTINE | (Bpr] LUERFFRIEE

I
|
1
|
int *const p = &x; :
BILAUBEE plESTERINS: | (BphYEAEEEE I
BlpKiERgEiEmx, pENXESAAHE !
|
1
|
I

const int *const p = &x;
PRIERREER , *pRUEAEEIEN
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void inputStudent(studentT &s) void printStudent(const studentT &s, int sum)
1{ {
cout << "No Name: "; cout << s.no << "\t

’ << s.name << "\t"

cln >> s.NO; << sum << endl;

cin >> s.name; 3

cout << "Scores: ";

for(int j = ©; j < COURSES; ++3j)
cin >> s.scores[Jj];

cout << endl;
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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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o NPORME]|—NEEWARIIEI A, 40 - « BEABKE P ] UB XENERE
studentT &getStudentData() int main()
{ {
studentT  *student = new studentT &s1 = getStudentData():
studentT: ..
return(*student); [/ RBENRME, FERKTEZ|
j delete &s1;
o ARJR_EIREIFE GE AR HIIE }

s TR EIREWIETEERERETRE
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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

()



i

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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=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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