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Array, Hi &: 27|22t S wuuge xaz

int scores|[5] ;
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Array, Hi & Q& A
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Array, H €.

. =2}
=

e HHAC HAt =2 7 2H

int 11, 12,

first sum =

i3,
scanf ("$1d%1d%1d%1d%14d",

t//’

14, 15;
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15173

sil, &i2, &i3, &i4, &i5);
d + i2 + i4 + 31 + 353 + 5;
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Array, H| &: 28 In
* H|-_—T-|_E7:I l- E_l%-l / 0""13800"5173
int 11, 12, 13, 14, 15;
scanf ("%$1d%1d%1d%1d%1d", &i1l1, &2, &13, &i4, &i5);
first sum = d + 12 + 14 +HJl 4 J34+ 35[ '

‘//’

int 1[5];

scanf ("$1d%1ds1ds1ds1ld", &i| O], &1[1], &1[2], &1[3], &1[4]);
first sum = d + 1[1] +i[2];

int 1[5];

for(cnt = 0; cnt < 5; cnt++)
scanf (“%s1d”, &i[cnt]);
first sum = d + 1[1] +i[2];
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e float element[100]2. 2 M A =l H{E O] A| AL
1000 K| 2} SH I 10 QA9 Z=AL

* int element[10] ={[4] =1, 2, 3,
HiQlol M 22| Alo| B &S JEIAIE

. int eIement[3] {X Y} O= ¢ O.j | ULt O]
TO|CH F RAEHH = =82 4d50




]
b EJdF = A E
C RPN A - MOiE Bt 2 XA S X E 4+ US
char greeting = “hello world”;

- 29[ R2= 87
char greeting[] = “hello world”;

» ot =XAt= Hi=
greeting[0] = ‘B’ ;

. OF HE 0}
strecpy (&greeting[0], “Incredible
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* Binary to Byte
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Binary to Byte

« 12039 2% H®
1203 =1024+128+32+16+2+1
=210 4 27 425424421420

2Xl== => 0100 1011 0011

A% 10 9 8 7 6 5 4 3 2 1 O
A 1,00} 1 (0|1 ;1)0]0]|1
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« 2bit TN E ME= AFH EF LS £
¢ 64b|to| 7:| 47H 2x|_|_)|\_ E-Cz 7}% .12039'213:3j_i6d024+128+32+16+2+1

=2104 27425+ 24421+ 20

[EY

274 => 0100 1011 0011
16714 =>4B3
oS n4z ausi a0 o wa 8 bit=1byte
1WO rd Xl 10 9 8 7 6 5 4 3 2 1 0

@[1fofofafofsfafofofa]u]

lbyte 1lbyte lbyte 1byte

= A 31 30 29 28 27 26 25 24§23 22 21 20 19 18 17 16§15 14 13 12 1110 9 8Yy7 6 5 4 3 2 1 O

obyte |0{0]0|0|0]0(0|0|0{0|0|0|0|0|0|0(0|0|0|0|0|1|0|0|1|0(1|1|0|0|1|2

4byte

8byte

12byte

16byte
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100
104
108
112
116
120
124
128
132
136
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OIA| int a =

100
104
108
112
116
120
124
128
132
136
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OIA| int a =
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int a 100;

Off Al

int b = 200;
int c

300;
31...
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. oo | 2 a| 7|3 252 ECf2 02 2| HYX| & &

100
104
108
112
116
120
124
128
132
136

31...

int a = 1;

float b

double ¢ =

char d[5]

A
o
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1 #include <stdio.h>

2 1int main() {

3

Al
a1

70

o

A~
T

164!

k++)

k < b5;

(int k = 0;

for

Q
printf ("value of c[%d] = %d; address is OP\n", \

k, clkl, &C[k]);
b

return 0;

<t 0O O~ 0 O O
—
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I
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ot
my
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value
value
value
value
value

O 0 O N W
~

address
address
address
address
address

e

. e

b Y

O

Hh
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~e

31...

is
is
18
1s
1s

Ox7£f£f£5602a3e0
Ox7fff5602a3e4
Ox7fff5602a3e8
Ox7fff5602a3ec
Ox7f££f£5602a3£f0

.0

Ox7£££541c13d8

Ox7fff5602a3e0

Ox7fff5002a3e4

Ox7fff50602a3e8

Ox7fff56002a3ec

Ox7££f£5602a3£0

O 0| O N | W
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ScanfH| A & A LEALC]
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A=4
o

1
2

float a;
scanf (“3f£”,

300
304
308
312
316
320
324
328
332
336

31...

// 4dbyte
&a) ;
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AL R ALK dereference operator)
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L

2560|2}

// a 9

= 100;

int a

1
2

OIFf W% M9

// =

int *pa = &a;

/) a o FAE 2560|282 7+

= 100;

int a

1

int *pa;
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_ow N

300
304
308
312
316
320
324
328

int a = 100;

int *pa;

pa = &a;

100 a

// a 8| FAE 25602t 7HH

// ZQIH = MO

// CtE 2&8= Ad

// EQH HE0| 2o =4 NE

2 31 .0 3 31

300 300

304 100 a 304 100
308 308

312 312

316 pa 316 &a =304
320 320

324 324

328 328

pa
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1
2
3

int a =
int *pv;

printf (“$p\n”, pv = &a);

100
104
108
112
116
120
124
128
132

100,

31...

b = 200, ¢ = 300;

100

300

200

pVv

pv Wi a2l =2 104

pv 242 bo| FA 120

pv e cl T 112
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1 1int a;

int *pv = &a, *pu = &a; /[/pve} pvEal| FTA 1042 KN F
printf (“$d\n”, *pu = 400);

printf (“%d, %d\n”, a, *pv);

W N

1| pu”Zt 7t2|7|= a0l 400 X &

100 pv

104 400 a 2 | pvZ} 7}E| 7| = a2l Zf 400 HE
108
112 3| pv Wi al 2104
116 pu

120
124
128
132
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ZOIH A& &2X

int a;
*po= 125

=M

// a
int *p = &a;

of A+ 1

// pll FTAE 20

1 2 3 4 5
12 3 4 11 14

6 7 8 9 10
20 17 15 10 19

11 12 13 14 15
18 9 8 16 13

16 17 18 19 20
/7 2 6 5 1
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220 M2t void Ef
CIE EtRC=E FHA8 (casting) St ARE

« FHAEl BIE (M2 EtY) H4g

float a = 3.9, b = 7.2
int sum;

sum = (int)b % (int)a; float® B afl ps intFP2E JHAE

int_cg E-’F sumoﬂ @ﬂf% I‘Pé,*
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int a = 100;
double b = 300;
int c[2] = {1, 2};

int *pa = &a;

double *pb = &b;
int *pc = &c[0];

void *k;

k = &a;

500
504
508
512
516
520
524
528
532
536
540
544
548

31...

100

300

500

504

512

500

c[O]
c[1]
pa

pcC
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LOIH O A2 7ZHAE

int a = 100;

double b = 30
int c[2] = {1
int *pa = &a;
double *pb =
int *pc = &c|
void *k;

k = &a;

printf (“$d\n”

0;

y 21}

&b;
0];

’

500
504
508
512
516
520
524
528
532
536
540
544
548

31...

100

300

500

504

512

500

c[O]
c[1]
pa

pcC
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LOIH O A2 7ZHAE

int a = 100;
double b = 300;
int c[2] = {1, 2};

int *pa = &a;
double *pb = &b;
int *pc = &c[0];

void *k;

k = &a;
printf (“%d\n”, *(int*)k);

k = &b;
printf (“$£f\n”, * (double*)k);

500
504
508
512
516
520
524
528
532
536
540
544
548

31...

100

300

500

504

512

c[O]
c[1]
pa

pcC

36



LOIH O A2 7ZHAE

int a = 100;
double b = 300;
int c[2] = {1, 2};

int *pa = &a;
double *pb = &b;
int *pc = &c[0];

void *k;

k = &a;
printf (“%d\n”, *(int*)k);

k = &b;
printf (“$£f\n”, * (double*)k);

k = &c[0];
printf (“$d\n”, *(int*)k);

500
504
508
512
516
520
524
528
532
536
540
544
548

31...

100

300

500

504

512

c[O]
c[1]
pa

pcC
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* double® HZ= largeE intd H= small0f| A= A& SEOKL

oFC 012 | off OF 2t 77t?

e void & L QIE tH== element/f 72| 7|
ot AL CHZ2| Bl 72 X FA| 2
printf(“%f\n”, );

. EOIE| B0 27| w4t

= 7S
L- HA =

floatP 2 ==

HFO| E O|C}.

L
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7

=
ZOIE Hp71 72| 7= 42l 27| =
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pc = &c[0]; // c[0]12 F&
pc = &c[l]; // c[118] F&
pc = &c[2]; // c[2]12 F&
pc = sc[3]; // c[3128 F&
ZOIH GAMZ O|2%H HIE HZ
oc; // c[018 F&

pc+l; // cl[119 F&

pc+2; // c[219 FA

pc+3; // cl[319 F&

AIZE 2= Aoa( 420 BB GOl
c[2]8] =24 =512 +4*2 =520

500
504
508
512
516
520
524
528
532
536
540
544
548

31...

W (N =

512

c[O]
c[1]
c[2]
c[3]

pC
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#include <stdio.h>
int main () {

int c[] = {1, 2, 3, 4}; 31...

printf ("c\t%p\n",

c);

printf ("&c\t%p\n", &c);
printf ("&c[0]\t%p\n", &c[0]);

return O;

$ gcc -o a.out addr.c
$ ./a.out

C Ox7f£££574db£fd0
&C Ox7f£££574db£fd0
&c[0] Ox7f£f££574dbfd0

TI=PNEE P

Ox7£££574db£fd0
Ox7££f£574dbfd4
Ox7£££574dbfd8
Ox7fff574dbfdc

A W N -

A~
T2 =H|E QIH A 02| T2

Data Structures and Algorithms

c[O]
c[1]
c[2]
c[3]
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Hi @2 45 X2 HE = 0lot= U E

#include <stdio.h>

int main () {
int c[] = {1, 2, 3, 4}; 31... .0
int *p =
printf ("c\t$p\n", c);
printf ("&c\t%p\n", &c);
printf ("&c[0]\t%p\n", &c[0]);
printf ("&*p\t%p\n", &*p) ;

Ox7fff511e5fd0 P

return O: Ox7£££574db£d0 1 c[O]
} Ox7ff£574dbfd4 2 c[1]
$ gcc -o a.out addr.c Ox7£££574db£fd8 3 c[2]
> ./a.out 0x7ff£574dbfdc A c[3]
C Ox7f££f£574dbfdo
&C Ox7f££f£574dbfdo

sc[0] Ox7ff£574dbfd0
s*p  Ox7£££58497£d0

EOIE 2 W &E 7S
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HOIE $4-0| S

-

#include <stdio.h>
int main () {

int c[] = {1, 2, 3,
int *p = c;

41;

for (int 1 = 0; i<4; i++)

printf (“p+%d, addr: %$p”, i, p+i);

return 0;

$ gcc -o a.out addr.c

S ./a.out

p+0 Ox7f£f£574db£fd0
pt+1 Ox7ff£574dbfd4
pt2 Ox7f£f£f£574dbfd8
p+3 0x7fff58497fde

Ox7£££574db£fd0
Ox7££f£574dbfd4
Ox7£££574dbfd8
Ox7fff574dbfdc

ZOH BH4ZE 3

7+-5|.E 'c'>'=|0|

31...

] o
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HOIE| HOf |

#include <stdio.h>
int main () {

int c[] = {1, 2, 3, 4}; 1.
o (ine 5 fff f
for (int i = 0; 1<4; 1i++) Ox7fff511e5fd0

printf (Yp++,
return 0O;

S gcc -o a.out addr.c
S ./a.out

p++ Ox7££f£574dbfd0
p++ Ox7f£ff£574dbfd4
p++ Ox7f££f574dbfd8
p++ Ox7£t££58497fde

++, - S AMXIE Hol A 7|0E X

4

addr: %p”, pt+);

Ox7£££574dbfd0
Ox7££f£574dbfd4
Ox7£££574dbfd8
Ox7fff574dbfdc

A W N -

Data Structures and Algorithms

c[O]
c[1]
c[2]
c[3]
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Putting it together




int c[] = {1, 2, 3, 4};
int *p = ¢;
ot+2;

500
504
508
512
516
520
524

c[2]8| =2 =512 + 4*2 =520

512

A~ (w ([N |-

pC

c[0]
c[1]
c[2]
c[3]



Ox7fff511e5fd0
Ox7fff511e5fd4
Ox7fff511e5fd8
Ox7fff511e5fdc
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Ox7fff511e5fd0O

A W N

P

c[O]
c[1]
c[2]
c[3]
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Ox7fff511e5fd0
Ox7fff511e5fd4
Ox7fff511e5fd8
Ox7fff511e5fdc
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Ox7fff511e5fd0O

A W N

P

c[O]
c[1]
c[2]
c[3]
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BESY
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__I.LK -” A : ‘ H 12X
struct ¢ 1
A
AT A = . (| T
E_I_%é E [ Ol = — =
MBS A =
tlE_I_OO:| E | Ol = s
) AN,
ZtEA 2| oF X|= 2| fIK| Zf (x,y, 2) SH O vf=0iCH 2 g A
xo| XTI (7. 2,7 ) ymE
x||:|—| —'—|'—'H'— S—aH
struct { struct {
int x; float Kor;
int y; float Eng;
int z; float Math;
} PolntA; } Score;
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struct S ] A
H6 H0|2. — HH B
HHAS] HA |E.

T O | o I 4

C12i 0 S0{7h= ME (0|2, M3y, ST M| HE (MRS, T O|X| <,
Hoby, M, =4, ..) SEAL =T, L)
M3tHD ISPNESEE
struct { struct {
char Name[20]; int Title;
char Phone[13]; int Page;
char Birth[10]; int Pub;
char Addr[100]; int Year;

} PersonInfo; } Book;
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TN =73 A A =73}

struct {
AS HAQIE.
LTf — T ||:|r I:IH()E:IX"%I
tlﬂ_JI\_oc;I E#Olgr x —
7|2}
y RN = {881, W2, .. };

XEe| zt&
struct {
int x;
int y;
int z;
} PointA = { 30, 40, 50 }, PointB = {50, 30, 20 };
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TN e B

XEe| =
struct {
int x;
int vy;
int z;
} PointA = { 30, 40, 50 }, PointB = {50, 30, 20 };

PolntA . x; PointA .vy; PointA . z;

N oo
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TN =72k A T 7|5}

NS RS 22

struct { :
it x PointA .x = 30;
int vy;
int z: PolntA .y = 40;
} PointA;

PolntA « Z

50;

Data Structures and Algorithms
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H 22| oA B

XEe| =

struct {
int x;
int y;
int z;

} PolntA;

PointA.x = 30;
40;
50;

PointA.y
PointA.z

500
504
508
512
516
520
524

31... .0

30
40
50

Data Structures and Algorithms
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TN 28 g2l QXL O7)
strLili’E zc:ini{ —I| }_x_ng‘ A"

int vy;

int z;

Va 2| B EFR: struct point

struct point savePoint (int x, int vy, int z)

{

struct point p; int main ()

p.x = Xy {
p.y = ¥s | | .
p.Z = 73 struct point pointh;
return| p; pointA = savePoint (30, 40, 50);

}
. BHHL HHE
Ex EAEEI_.' I — o =
TEMETEE O pntaol M
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TEN A

EEEE

NS RS 22

e typedefZ= & M

struct | Polnt/{
e MO B ALY
int vy; = O re)
| Ol&5=2 53
int z;
b
struct Point A = {30, 40, 50};
struct Point B = {40, 30, 20};
TN BN 7 U7 WE0 2K XHMH S B0
2 Ete =X E T2HEH0 Mot e = US
EfO7F Qo™ 2K MAHEE O CHA| A OF g

Data Structures and Algorithms

60



TN

. Ej12 Moisto

|
» “struct TN E§ 1 F”= Br=510] M Of

e typedef2 2 M A

SHe

I

. MOIsH RN 7 2L O g

XE=e| zh&
typedef |struct
int x;
int vy;
int z;

} Point;

Point A = {30,
Point B = {40,

{

40,
30,

typedef 22 A=

MZ=2 2| 0|5

s01; CH2 HEXH
20},
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re) o
= O

T 2= K| 2

NS R 22

typedef struct {

int x;
int vy;
int z;
} Point;
Point A = {30, 40, 50};
Point B;
B = A;

TEN = = AAMXIE AL =
A.xOf 30, AyOQil 40, A.z0f 502 X%
B=A, =82 E 9}

B.xOfl 30, B.yOl| 40, B.z0{| 502 X%
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MZEL ALK} =>

typedef struct person {
int age,
float weight;

}s
int main()
{
struct person *personPtr, personi;
personPtr = &personi,
scanf("%d", &(*personPtr).age);
printf("%d", (*personPtr).age); // CIE HH personPtr-)age;
}

Data Structures and Algorithms
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Ex: malloc() and pointer to struct

#include <stdio.hD struct person {
#include <stdlib.h) int age;
float weight;
int main() { char name[30];
struct person *ptr; ¥

int 1, num;

printf("Enter number of persons: ");

scanf("%d", &num);

ptr = (struct person*) malloc(num * sizeof(struct person));

for(i = 0; i < num; ++i) {
printf("Enter name, age and weight of the person respectively:\n");
scanf("%s%d%f", &(ptr+i)->name, &(ptr+i)->age, &(ptr+i)->weight);

}

for(i =0, i < num;, ++i) // Displaying Info
printf("%s\t%d\t%.2f\n", (ptr+i)->name, (ptr+i)->age, (ptr+i)->weight);
return 0,
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Appendix: Function
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Function, &=
@)

- =ASI X o O SHSU 0 O|F
- Z=1d= Ofdliotd - dot=0H ==0| &
X O

e Definition, ‘S
« Calling, @&

e Arguments, 1A}
e return, 2| &

e recursion, A7
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Function, €<=: Definition, 2 9]

- DESIH = gt RO HA 20 Ho|7h 2 k| oF R
. BEA MO,
- St0| LHE2 Q0| 2o 2 A8 B 4-0| 0| 2t

CIXtuE Z2 -0 553

« KpY AEFQO) fet BA R G oS,
. 34 Mo
. 340 M| L 80| 7|2 E
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Function, <: Declaration, 21 ¢1

#include <stdio.h>

. \ \ ®
int sum(int a, 1int b) p M

int main () {

J

int sum(int a, 1nt b)

{

oo

4
oz
10

4 8

Data Structures and Algorithms
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Function, =: Definition, ‘3 2|
2| &1 B|0|E{ErY 844 0|2

return—-type function—-name

{

F

Ot

= WO AFEE QA=
parameters
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ot L0 M AFE E
statements o= Lo A A 2

}
int sum(int a, int Db)

A
= I:IH_I_
St _E_I

int result=0;
for( ; a <= b; a++)
sum += a;

eturn result;
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Function, & =: Calling, 2=

- AE L0 &= OlF= HEol =25

1int main () {

;nswer = sum(vall, wval2);

int sum(int a, int b)

{

return result;
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Function, € <=: Arguments, 1A}

Y R EE R CER TR

int main () {
;nswer = sum(vall, wval2);

0l ZEO|M M A El val1lf val2E
} sumO|2He B0 LS 4 QUL 2 QIR P

int sum(int

return a + b;
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Function, &Ff5=: =&t o X

#include <Stle.h>
int sum(int a, 1nt b);
int main ()

{

int vall, val?2, answer;

printf ("Input two numbers 1n 1ncreasing order:

scanf (“sd sd”, &vall, &val?);
answer = sum(vall, wval2)

prin&f (“The sum is %d\n”, answer);
}

int sum(int a, int b)

{

int result=0; A7} ZF

for( ; a <= b; a+t++) = |-
sum += a;

return result;
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Function, <=: Recursion, A
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int faCt(int n)
<=
{
1f (n <= 1)
CIA| © =
return 1; |- |2§

el]lse

return n * factm - 1) ;
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