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e main g
o AlZ, B, 24015 AYsH 3747 BiY Mo
o HIEO| YH= LOof 0| GAZ 22 v int main() {
o BTG ZNE 2 -

24 int start[3];
int stop[3];
int diff[3];

scanf("%d %d %d", &start[0], &start[1], &start[2]);
scanf("%d %d %d", &stop[0@], &stop[1], &stop[2]);

-

differenceBetweenTimePeriod(start, stop, diff);
printf("%d:%02d:%02d\n", diff[0], diff[1], diff[2]);
return 0;
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£

e differenceBetweenTimePeriod &t

o AlAfA[ZE Z AlZE, 20| S A4S bY

=] o] n==4
E:C)rtj L~|E:+ 4v void differenceBetweenTimePeriod(int *start, int *stop, int *diff) {
Lo Al A|'; v while (stop[2] > start[2]) {
_ start[2] += 60;
o A[Zte| Tel7t 602 g2z Ho s 3
£¥££2léer’|E:+ ) diff[2] = start[2] - stop[2];

while (stop[1] > start[1]) {
--start[0];
start[1] += 60;

}

diff[1] = start[1] - stop[1];

diff[0] start[0] - stop[0];
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4 Erot

o
Jol

19 v void differenceBetweenTimePeriod(int *start, int int *diff) {
pA0) diff[0] = start[0] - stop[0];

21 diff[1] = start[1] - stop[1];

22 diff[2] start[2] - stop[2];

23v  if(diff[2] < 0){

24 diff[2] += 60;

25 diff[1] -= 1;

26 | 2}
if(diff[1] < 0){
diff[1] += 60;
diff[0] -= 1;
0 }
1 }




Lab 10 2tA| 1 - off &

4 Erot

o
Jol

19 v void differenceBetweenTimePeriod(int *start, int *stop, int *diff) {
20v  for (int 1 = 0; 1 < 3; i1++) {

21 diff[i] = start[i] - stop[i];

22

23 if ((1 !'= 0) & (diff[i] < 0)) {

diff[i] += 60;
diff[1-1] -= 1;
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#define MAX (64)
#define ALAPHABET_LENGTH (26)
#include <stdio.h>

int isAnagram(char stri[], char str2[]);
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v int main() {
char arri[MAX], arr2[MAX];

1
2
3
4
5
6
7
8
9

scanf(" %[~\n]", arrl);
scanf(" %[~\n]", arr2);
isAnagram(arrl, arr2);
return 0;
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e getlndex &4

o S2}9| ascii 2tS LOEl indexZ HEt

—

16 v int getIndex(char c) {
17w Af ((c > "al & ¢ <—"2)) {

return € - a ;

}

return c - 'A';
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23 v void printAnswer(int a[], int b[]) {
24v  for (int 1 = @; 1 < ALAPHABET_LENGTH; i++) {

25 v if (a[t] != b[iI)M{
26 printf("“false\n");
27 return;
28 }

}

printf("“true\n");




33v int isAnagram(char stri[], char str2[]) {
34v int alphabet1[ALAPHABET_LENGTH] = {

Lab 10 2}Af| 2 - off A s

37v int alphabet2[ ALAPHABET_LENGTH]

8 0,
. =1 AL 3 };
e isAnagram & o
- — 41 for (int 1{ = 0; 1 < strlen(strl) + 1; i++) {
ZF OHIIHIO| E RIS S|A ; ] :
© 1= /\Ol OOOrL A~ 42 if ((stri[i] >= 'a' && stri[i] <= 'z') ||
o OHI|HIIO index@t C og|l-= 43 (stri[i] >= 'A' && stri[i] <= 'Z')) {
= f/\ | r HCD |L_ 44 alphabeti[getIndex(stri[i])]++;
SHsH 84S HY 5|

for (int 1 = 0; 1 < strlen(str2) + 1; i++) {
if ((str2[i] >= 'a' && str2[i] <= 'z") ||
(str2[i] >= 'A' && str2[i] <= 'Z')) {
alphabet2[getIndex(str2[i])]++;
i
}

printAnswer(alphabetl, alphabet2);

return 0;




33v int isAnagram(char stri[], char str2[]) {
34v int alphabet1[ALAPHABET_LENGTH] = {

Lab 10 2}Af| 2 - off A o

37v int alphabet2[ ALAPHABET_LENGTH]

8 0,
e isAnagram &4 B
- — for (int 1 = 0; 1 < strlen(strl) + 1; i++) {
2] 222 =0 2t OIIiHYI =2¢ ; i ;
o /\HI_-IHH (LI |-EE E'_E—D:|: —/ E]I|-/\D|-E|- o O 42 Lf ((Strl[i] o lal && Strl[l] — IZI) ll

(stri[i] >= 'A' && stri[i] <= 'Z')) {
44 alphabeti[getIndex(stri[i])]++;
45 }
46
47

Q

48

3l+~= count

for (int 1 = 0; 1 < strlen(str2) + 1; i++) {
50 if ((str2[i] >= 'a' && str2[i] <= 'z") ||
(str2[i] >= 'A' && str2[i] <= 'Z')) {
52 alphabet2[getIndex(str2[i])]++;
53 }

55

56 printAnswer(alphabetl, alphabet2);
5T

58 return 0;

59




33 v int isAnagram(char stri[], char str2[]) {
int alphabet1[ALAPHABET_LENGTH] = {

35
36 b
EVA 4

0,

38

34v
o,
int alphabet2[ALAPHABET_LENGTH] = {

0; 1 < strlen(strl) + 1; i++) {

=
39
40
for (int 1 = 03
if ((stri[i] >= 'a' && stri[i] <= 'z') ||
(stri[i] >= 'A' && stri[i] <= 'Z')) {

41v
alphabeti[getIndex(stri[i])]++;

Lab 10 2}A|| 2 -
. -— A
e isAnagram gt
o SHIW 2AYS Fonf 2 UTHIOIC SB[
3142 count jj'
45 }
46
47
49v | for (int 1 = 0; 1 < strlen(str2) + 1; i++) {
50 if ((str2[i] >= 'a' && str2[i] <= 'z") ||
51v (str2[i] >= 'A' && str2[i] <= 'Z')) {
52 alphabet2[getIndex(str2[i])]++;
53 }
54
55
56 printAnswer(alphabetl, alphabet2);

57
58 return 0;

59 }
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e isAnagram gt

o Count’/ 4t & H{E S printAnswer &t4E

33v int isAnagram(char stri[], char str2[]) {
34v int alphabetl1[ALAPHABET_LENGTH] = {
35 0,

36 b
37v int alphabet2[ALAPHABET_LENGTH]

8 0,

3 };
40
41v for (int i = 0; 1 < strlen(strl) + 1; i++) {
42 if ((stri[i] >= 'a' && stri[i] <= 'z') ||
43 v (stri[i] >= 'A' && stri[i] <= 'Z')) {
44 alphabeti[getIndex(stri[i])]++;

45 }

for (int 1 = 0; 1 < strlen(str2) + 1; i++) {
if ((str2[i] >= 'a' && str2[i] <= 'z") ||
(str2[i] >= 'A' && str2[i] <= 'Z')) {
alphabet2[getIndex(str2[i])]++;
i
}

printAnswer(alphabetl, alphabet2);

return 0;
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18 v int isAnagram(char stri[], char str2[]) {

FAH CFO 19 int cnt[30] = {0,};
o 4d |_|— - >
21 for (int 1 = 0; stri[i]; i++) {
22 char ¢ = stri[i];
if ('A' <= c & c <= 'Z') cnt[c - 'A']++;
else if ('a' <= c & c <= 'z') cntl[c - 'a']++;

o
Jol

- (int 1 = 0; str2[i]; i++) {
char ¢ = str2[i];
if ('A' <= c & c <= 'Z') cnt[c - 'A']--;
else if ('a' <= c & c <= 'z') cnt[c - 'a']--;

- (int 1 = 0; 1 < 26; i++) {
if (ent[i] != 0) {
printf(“false\n");
return RETURN_ERROR;

w w
v s W
<

~

w w w w
(o)}

w
O

printf("true\n");

return 0;
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#include <stdio.h> 1 #include <stdio.h> 1 #include <stdio.h>

3v int main(){ 3v int main(){ 3v int main(){

int a, b;
int *ptr;

3;
4;

= &a;
*ptr;

printf("“sd\n", b);

return 0;

int a, b;
int *a_ptr;
*b_ptr;

a = 3;

b =4;
a_ptr = &a;
b_ptr =
*b_ptr = 3;

printf( *%d\n", b);

return 0;

int a, b;
int *a_ptr;
int *b_ptr;

a
b

a_ptr &a;
b_ptr = &b;
*a_ptr = *xb_ptr;

printf("%sd\n", a);

return 0;
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#include <stdio.h>

v int main(){
int a, b;
int *a_ptr;
int *b_ptr;

a
b

a_ptr &a;
b_ptr = &b;

a ptr = b _ptr;
*a_ptr =

printf("%d\n", b);

return 0;
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#include <stdio.h>

v int main(){
int a, b;
int *a_ptr;
int *b_ptr;

a = 3;

b = 4;

a_ptr = &a;
b_ptr = &b;
*a_ptr = 6;
b_ptr = a_ptr;

printf("%d\n", b);

return 0;




#include <stdio.h> 1 #include <stdio.h> #include <stdio.h>

1
2 2

v void add_one(int a){ 3vvoid add_one(int *a){ 3vvoid add_one(int *a){
a+ 1; 4 =a+ 1; 4

5 } 5
6

7

8

9

6
v int main( ){ 7v int main(){
int a, b; 8 int a, b;
9
10
11
12
_one(b); 13 _one(&b);
14
printf("%sd\a®, b); 15 printf("%sd\n", b);
16
return 0; 17 return 0;
18

v int main(){
' a, b;

1
2
3
4
5
6
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8
9

=
N =

_one(&b);

=
S W

printf("s%sd\n", b);

=
o U

return 0;
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#include <stdio.h>

3vvoid add_one(int *a){
*a = *a + 1;
I
v int main(){
int a, b;

int *ptr;

35
4;

ptr = &b;
add_one(ptr);

printf("%sd\n", b);

return 0;

#include <stdio.h>

v void func(int a, int b){

a + b;
v int main(){
int a, b;

33
4;

func(a, b);

printf("%d\n", a);

return 0;

#include <stdio.h>

v void func(int *a, int *b){

*a = *a + *Db;

}

v int main(){
int a, b;

3;
L

func(&b, &a);
printf("%sd\n", a);

return 0;
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Debugger

e Debugger0i| CisiiA B2/ A[CE
o GDB(GNU Debugger)
o Replit Debugger
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Debugger #include <stdio.h>

~ B v void swap(int *numl, int *num2){
() E_l H" 70' 6|‘__,LZ|' El'é EEJ%’I ' int temp = *numi;
*numl = *num2;
*num2 = temp;

v int main(void) {
int arr[10] = {2, 6, 3, 8, 4, 7, 5, 1, 0, 9};

v for(int 1 =0; 1 <9; 1++){
3v for(int j = 1+1; j < 10; j++){
if(arr[i] > arr[j])
swap(arr+i, arr+j);

return 0;

}




kM5 T2 2ko| AHmbel 2IsH

m -g:Debugging0f Zest A

m -OO0(CHZAIO0 + =xAt0) - AT z[ At 53 (2|4} V[ AE 2Fe)

gcc -g -00 main.c
ln Tile inciuaea trom /nix/store/iwd8ic5hhwdxn5dga@im55g5hj1270cd-glibc-2.33-47-de

v/include/bits/libc-header-start.h:33,
from /nix/store/iwd8ic5hhwdxn5dga@im55g5hj1270cd-glibc-2.33-47-de

v/include/stdio.h:27,
from main.c:1:

/nix/store/iwd8ic5hhwdxn5dga@im55g5hj1270cd-glibc-2.33-47-dev/include/features.h:3
97:4: #warning _FORTIFY_SOURCE requires compiling with optimization (-0)

[ ]
397 | # _FORTIFY_SOURCE requires compiling with optimization (-0)




GDB

e GDB Al3Y
o gdb a.out

m  a.out:O[Hel AMY f¥o= HyE JAMT

gdb a.out

Copyright (C) 2021 Free Software Foundation, Inc.

License GPLv3+: GNU GPL version 3 or later <http://gnu.org/licenses/gpl.html>

This is free software: you are free to change and redistribute it.

There is NO WARRANTY, to the extent permitted by law.

Type "show copying" and "show warranty" for details.

This GDB was configured as "x86_64-unknown-1linux-gnu".

Type "show configuration" for configuration details.

For bug reporting instructions, please see:

<https://www.gnu.org/software/gdb/bugs/>.

Find the GDB manual and other documentation resources online at:
<http://www.gnu.org/software/gdb/documentation/>.

For help, type "help".
Type "apropos word" to search for commands related to "word"...
Readina symbols from

(gdb) i




GDB

e GDB AFE - code E7|

o layout src

For help, type "help".

Type "apropos word" to search for commands related to "word"...
Readina svmbols from

(gdb) layout srcj

void swap(int *numl, int *num2){
int temp = *numi;
*numl = *num2;

*num2 = temp;

}

int main(void) {
int arr[10] = {2, 6, 3, 8, 4, 7, 5, 1, 0, 9};

for(int 1 = 0; 1 < 9; i++){
for(int j = i+1; j < 10; j++){
if(arr[i] > arr[j])
swap(arr+i, arr+j);

exec No process In:
(gdb)




GDB

o GDB AN - 243t T2 72 Al
o r(run)

void swap(int *numl, int *num2){
int temp = *numi;
*numl = *num2;
*num2 = temp;

}

int main(void) {
int arr[10] = {2, 6, 3, 8, 4, 7, 5, 1, 0, 9};

for(int 1 = 0; 1 < 9; i1++){
for(int j = 1+1; j < 10; j++){
if(arr[i] > arr[j])
swap(arr+i, arr+j);

native No process In:

(gdb) r

Star tiny program: /home/runner/gdbproject/a.out

warning: Error disabling address space randomization: Operation not permitted
[Inferior 1 (process 1471) exited normally]

(gdb)




GDB

e GDB AFZ - 2Et&(break point) 44
o b [line No. &= function name]

void swap(int *numl, int *num2){
int temp = *numi;
*numl = *num2;
*num2 = temp;

}

int main(void) {
int arr[10] = {2, 6, 3, 8, 4, 7, 5, 1, 0, 9};

for(int 1 = 0; 1 < 9; i1++){
for(int j = 1+1; j < 10; j++){
if(arr[i] > arr[j])
swap(arr+i, arr+j);

native No process In: 220 PGy 72
(gdb) r

Starting program: /home/runner/gdbproject/a.out

warning: Error disabling address space randomization: Operation not permitted
[Tnferior 1 (process 1471) exited normally]

(gdb) b main

Dicanpuwnt + at 0x401157: file ’ line 9.

(gdb)




3 void swap(int *numl, int *num2){
4 int temp = *numil;

5 *numl = *num2;

6 *num2 = temp;

7
2

}

int main(void) {
10 it arrLwo] = 12, 6, 3, 8, 4, 7, 5, 1, 0, 9};

for(int 1 = 0; 1 < 9; i++){
for(int j = i+1; j < 10; j++){
if(arr[i] > arr[j])
swap(arr+i, arr+j);

native process 1759 In: main L9 PC: 0x401157
(gdb) b main

Rreaknnint 1 at 0x401157: file , line 9.

(gdb) r

Staituwy program: /home/runner/gdbproject/a.out
warning: Error disabling address space randomization: Operation not permitted

Breakpoint 1, () at H)
(gdb) i




GDB

o GDBAIE-Us = 2

void swap(int *numl, int *num2){
int temp = *numi;
*numl = *num2;
*num2 = temp;

}

int mainfvnid) {

for(int 1 = 0; 1 < 9; i++){
for(int j = 1+1; j < 10; j++){

if(arr[i] > arr[j])
swap(arr+i, arr+j);

native process 1759 In: main L10 PC: 0x401166
Breakpoint 1 at 0x401157: file , line 9.

(gdb) r

Starting program: /home/runner/gdbproject/a.out

warning: Error disabling address space randomization: Operation not permitted

an:l{r\n'int 1, () at :9
(gdb) n
(gub) m




GDB

void swap(int *numl, int *num2){
int temp = *numi;
*numl = *num2;
*num2 = temp;

}

int main(void) {
int arr[10] = {2, 6, 3, 8, 4, 7, 5, 1, 0, 9};

for(int 1 = 0; 1 < 9; i++){
TOr(NT J = 1} J < 1u; J++){
if(arr[i] > arr[j])
swap(arr+i, arr+j);

native process 1759 In: main L12 PC: 0x4011ac
(gdb) r

Starting program: /home/runner/gdbproject/a.out

warning: Error disabling address space randomization: Operation not permitted

Breakpoint 1, () at :9
(adh) n
(gdb) n
(gao) n




GDB

void swap(int *numl, int *num2){
int temp = *numi;
*numl = *num2;

*num2 = temp;

}

int main(void) {
int arr[10] = {2, 6, 3, 8, 4, 7, 5, 1, 0, 9};

for(int i = 0 i < Q- i++){
ir(arrpu] > arrpji)
swap(arr+i, arr+j);

native process 1759 In: main L13 PC: 0x4011b5
Starting program: /home/runner/gdbproject/a.out
warning: Error disabling address space randomization: Operation not permitted

Breakpoint 1, () at H)
(gdb)
(adh)
{adb)
{yup)

n
n
u




void swap(int *numl, int *num2){
int temp = *numil;
*numl = *num2;
*num2 = temp;

}

int main(void) {
int arr[10] = {2, 6, 3, 8, 4, 7, 5, 1, 0, 9};

for(int 1 = 0; 1 < 9; i++){

for(int j = 1+1; j < 10; j++){
if(arr[i] > arr[j])
swap(arr+i, arr+j);

native process 1759 In: main L13 PC: 0x4011b5
(gdb) n

(gdb) n

(adb) n

(gdb) p 1




GDB

o GDBAS -H{ES| & &¢
o p(print) =[842 Bl@[HH% Lol]

void swap(int *numl, int *num2){
int temp = *numil;
*numl = *num2;
*num2 = temp;

i

int main(void) {
int arr[10] = {2, 6, 3, 8, 4, 7, 5, 1, 0, 9};

for(int 1 = 0; 1 < 9; i1++){
for(int j = i+1; j < 10; j++){

if(arr[i] > arr[j])
swap(arr+i, arr+j);
native process 1759 In: main L13 PC: 0x4011b5
(gdb) n
(gdb) p 1
$1 =0
(gdb) p j
$2 = 0
(gdb) p *arr@l@
By 0y sl By 4y 1 5 iy U B

(gan) n




GDB

o GDBAIZ -H#

© vvatcfw [%ﬂ void swap(int *numl, int *num2){

int temp = *numil;
*numl = *num2;
*num2 = temp;

}

int main(void) {
int arr[10] = {2, 6, 3, 8, 4, 7, 5, 1, 0, 9};

for(int 1 = 0; 1 < 9; i++){
if(arr[i] > arr[j])
swap(arr+i, arr+j);

native process 1759 In: mat L13 PC: 0x4011b5

n

4’ 7) ’ 0! }

1,07, , 0, 9}
6’ 3’ 3 4) 7) b 0) }

$10 = {2, 6, 3, 8, 4, 7, 5, 1, 0, 9

(gdb) refresh

(gdb) watch j

Hardware watchpoint 2: j

(gao) n

n
1
1
il

}




GDB

o GDBAIZ -H#

© vvatckw [%ﬂ void swap(int *numl, int *num2){
int temp = *numi;
*numl = *num2;
*num2 = temp;

}

int main(void) {
int arr[10] = {2, 6, 3, 8, 4, 7, 5, 1, 0, 9};

for(int 1 = 0; 1 < 9; 1++){
if(arr[i] > arr[j])
swap(arr+i, arr+j);

native process 1759 In: main 13 PC: 0x4011be

(gdb) n
Hardware watchpoint 2: j

0ld value (0]
New value 1
() at

(gdb) i




GDB

e GDB A} - watch 3l
o disable [watchpoint H&]

int main(void) {
int arr[10] = {2, 6, 3, 8, 4, 7, 5, 1, 0, 9};

for(int 1 = 0; 1 < 9; 1++){
if(arr[i] > arr[j])
swap(arr+i, arr+j);
}
}

return 0;

native process 1759 In: main L13 PC: 0x401209

0ld value = 1

New value = 2
0x000000000040120d in
(gdb) disable 2

(gdb) n

(gdb) n

(gdb) N




int main(void) {
int arr[10] = {2, 6, 3, 8, 4, 7, 5, 1, 0, 9};

for(int 1 = 0; 1 < 9; i++){
for(int j = i+1; j < 10; j++){
if(arr[i] > arr[j])
swap(arr+i, arr+j);

}
}

return 0;

L15

PC: 0x4011d6




int main(void) {
int arr[10] = {2, 6, 3, 8, 4, 7, 5, 1, 0, 9};

for(int 1 = 0; 1 < 9; i++){
if(arr[i] > arr[j])
swap(arr+i, arr+j);
}

}

return 0;

}

native process 1759 In: main L13
(gdb)
(gdb)
(gdb)

b= J=— J— i = = =}

PC: 0x401209




GDB

o GDBAIE -UFE ZE=Z Y

#include <stdio.h>

void swap(int *numl, int *num2){
*numl = *num2;
*num2 = temp;

}

int main(void) {
int arr[10] = {2, 6, 3, 8, 4, 7, 5, 1, 0, 9};

I W N =

xX~NO U

for(int 1 =
for(int j

0; 1 <9; i++){
= i+l; j < 10; j++){

native process 1759 In: swap L4 PC: 0x40112e
(gdb)
(gdb)
(gdb)
(gdb)
(gdb)
(gdb)

—
(7, [ R Jien Jie Jies |

numl=0x7ffd167ae6f0, =0x7ffd167ae710) at
(gan) n




GDB

e GDB A2 - break point A& &9l

o info break

(gdb) info break

Num Type Disp Enb Address What

1 breakpoint keep y 0x0000000000401157 in
breakpoint already hit 1 time

2 hw watchpoint keep n j
breakpoint already hit 2 times

(gab) N




GDB

e GDB A2 - break point A|A
o d(delete) [HZ]

Type Disp Enb Address What
breakpoint keep y 0x0000000000401157 1in
breakpoint already hit 1 time
hw watchpoint keep n j
breaknoint already hit 2 times

(gdb) d 1

(gdb) delete 2

(gdb) N

breakpoint already hit 1 time
2 hw watchpoint keep n
breakpoint already hit 2 times
(gdb) d 1
(gdb) delete 2
(gdb) info break
No breakpoints or watchpoints.
(gdb) i




GDB

e GDBAIER-ZZ

o quit

(gdb) info break
No breakooints or watchpoints.
(gdb) quit

A debugging session is active.

Inferior 1 [process 1759] will be killed.

Quit anyway? (y or n) i



Replit Debugger
e 2HIDESO|E Debugging 7150 Late|0f QU&LCH

main.c >

-

#include <stdio.h>

v void swap(int *numi, int *num2){
int temp = *numi;
*numl = *num2;
*num2 = temp;

Breakpoints

NOoO Ok WN

—

To start, add a breakpoint ® by clicking on

the line number. < 3 :
9v int main(void) {

int arr[10] = {2, 6, 3, 8, 4, 7, 5, 1, 0, 9};

for(int i = 0; 1 < 9; i++){
for(int j = i+1; j < 10; j++){
if(arr[i] > arr[j])
swap(arr+i, arr+j);

return 0;

}




(3 Debugger

—fg

~

Breakpoints

9

main.c

»

BETA

main.c

#include <stdio.h>

v void swap(int *numl, int *num2){
int temp = *numi;
*numl = *num2;
*num2 = temp;

v int main(void) {
int arr[10] = {2, 6, 3, 8, 4, 7, 5, 1, 0, 9};

v for(int 1 =0; 1 < 9; i++){
v for(int j = 1+1; j < 10; j++){
if(arr[i] > arr[j])
swap(arr+i, arr+j);

return 0;

}




Replit Debugger

[5 Debugger BETA main.c X

1 #include <stdio.h>

<
> > »

3vvoid swap(int *numl, int *num2){

- int temp = *numi;

5 *numl = *num2;
Breakpoints 6 *num2 = temp;

7

8

9

}
9 main.c
v int main(void) {
10 int arr[10] = {2, 6, 3, 8, 4, 7, 5, 1, 0, 9};
11
12v  for(int 1 = 0; 1 < 9; i++){
13v for(int j = 1+1; j < 10; j++){
14 if(arr[i] > arr[j])
15 swap(arr+i, arr+j);
16
17
18
19 return 0;
20




Replit Debugger

BETA main.c >

1 #include <stdio.h>

2

3vvoid swap(int *numl, int *num2){
- int temp = *numi;

*numl = *num2;

*num2 = temp;

( J
nx
ot
tol
e

Breakpoints

10 main.c

5
6
7}
8
9

v int main(void) {
Variables 10 int arr[10] = {2, 6, 3, 8, 4, 7, 5, 1, 0, 9};
11
> arr : 12v  for(int 1 = 0; 1 < 9; i++){
13 v for(int j = i+1; j < 10; j++){
Call stack 14 if(arr[i] > arr[j])
15 swap(arr+i, arr+j);
main() 16
17
18
19 return 0;
20 }
21
22
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make -s
./main
Choose option
(0: Exit, 1: Student Registration,
i
Name: jslee
L 0 e B I i
Registration Complete
Choose option
(0: Exit, 1: Student Registration,
i
Name: euidong
ID: 2021-22222
Registration Complete
Choose option
(0: Exit, 1: Student Registration,
i
Name: minhyo
ID: 2021-33333
Registration Complete
Choose option
(0: Exit, 1: Student Registration,

Name: jslee
ID: 2021-11111
No.2

Name: euidong
ID: 2021-22222
No.3

Name: minhyo
ID: 2021-33333

Choose option

: Show Students)

: Show Students)

: Show Students)

: Show Students)

(0: Exit, 1: Student Registration, 2: Show Students)
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1
2
3
<
5
6
7
8

9
10
11
12
13
14
15

#include <stdio.h>
#define MAX_STD 10

v struct student{
char name[10];
char id[11];

};

v int main(){
struct student stds[MAX_STD];
int std_cnt = 0;

return 0;

}
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10 v int new_std(struct student stds[], int* std cnt){

11
12
13
14
15
16
17
18
19
20
21
22

if(*std_cnt == MAX_STD)
return 0;

printf("“Name: ");
scanf("%s", stds[*std_cnt].name);

pEinti(“ID: *):
scanf("%s", stds[*std_cnt].id);

(*std_cnt)++;
return 1;
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24 v void show_stds(struct student stds[], int std_cnt){

25
20V
27
28

30

32

for(int 1 = 0; 1 < std_cnt; i1++){
printf("No.%d\n", 1+1);

printf("Name: %s\n", stds[i].name);
printf("ID: %s\n", stds[i].id);
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34v int main( ){

35 struct student stds[MAX_STD];
36 int std_cnt = 0;

37 int option = -1;

38

39y while(option){

40 printf("Choose option\n");

41 printf("(0: Exit, 1: Student Registration, 2: Show Students)\n- ");
42 scanf("%d", &option);

43 }

44

45 return 0;

46 }
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Switch-case



while(option){
printf("Choose option\n");

printf("(0: Exit, 1: Student Registration, 2: Show Students)\n- ");
scanf("%d", &option);

switch(option){
case 0:
printf("Bye Bye~\n");
break;
case 1:
if(!'new_std(stds, &std_cnt))
printf("Registration Failed\n");
else
printf("Registration Complete\n");
break;
Easer Z2:
show_stds(stds, std_cnt);
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#include <stdio.h>
#define MAX_STD 10

v struct student{
char name[10];
char id[11];

};

1
2
3
4
5
6
¥
8
O



10 v int new_std(struct student stds[], int* std_cnt){

11
12
13
14
15
16
17
18
19
20
21
22
23

if(*std_cnt == MAX_STD)
return 0;

printf("Name: ");
scanf("%s", stds[*std_cnt].name);

printf(“ID: =)
scanf("%s", stds[*std_cnt].id);

(*std_cnt)++;
ceturn 13




24 v void show_stds(struct student stds[], int std_cnt){
25 printf("
26v  for(int 1 = 0; 1 < std_cnt; i++){
27 printf("No.%d\n", i+1);
28 printf("Name: %s\n", stds[i].name);
PAS printf("ID: %s\n", stds[i].id);
30 }
printf("
32 }
33
34 v int main( ){
35 struct student stds[MAX_STD];
3 int std_cnt = 0;
37 int option = -1;
38
39 while(option){
40 printf("Choose option\n");
41 printf("(0: Exit, 1: Student Registration, 2: Show Students)\n- ");
42 scanf("%d", &option);




printf("(0: Exit, 1: Student Registration, 2: Show Students)\n- ");
scanf("%d", &option);

switch(option){
case 0:
printf("Bye Bye~\n");
break;
case 1:
if(!new_std(stds, &std_cnt))
printf("Registration Failed\n");
else
printf("Registration Complete\n");
break;
case 2:
show_stds(stds, std_cnt);

return 0;

}
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11 v int new_std(struct student stds[], int* std cnt){
12 if(*std_cnt == MAX_STD)

13 return @;

14

15 printf(“Name: ");

16 scanf("%s", stds[*std_cnt].name);

5v struct student{ 17

char name[10]; 18 printf("ID: ");
char id[11]; 19 scanf("%s", stds[*std_cnt].id);
20

char submitted;
}; 24 stds[*std_cnt].submitted = 0;

22

23 (*std_cnt)++;
24 return 1;

25
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2HA|8 A= 2HA[1
0 O|11T]0(1T]01(0
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2HA|8 A= 2HA[1
0 O|11T]0(1T]01(0
0 1{0]0]0(0]O
—— 5hift Left
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37 v void hand_in_once(char *submitted, int num){

38 *submitted |= 1 << (num-1);
39 }
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31 vvoid hand_in_multi(struct student stds[], int std_num){
int input_num, assignment;

32
33
34
35

37

39
40

}

printf(“"Insert input: ");

scanf("%d", &ilnput_num);

for(int 1 = 0; 1 < input_num; i1++){
scanf("%d", &assignment);
hand_in_once(&stds[std_num].submitted, assignment);

}
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51 v void show _submit(char submitted){
char mask = 1;
mask <<= 7;

52
53
54 v
55
56
57
58
59

for(int 1 = 0; 1 < 8; 1++){
putchar(submitted & mask ? '1°
submitted <<= 1;

}
putchar('\n');
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make -s
./main
Choose option
(0: Exit, 1: Student Registration, 2: Show Students, 3: Submit Assignment)
-1
Name: jslee
ID: 2099-99999
Registration Complete
Choose option
(0: Exit, 1: Student Registration, 2: Show Students, 3: Submit Assignment)

Name: jslee
ID: 2099-99999
Submitted: 00000000




Choose option

(0: Exit, 1: Student Registration, 2: Show Students, 3: Submit Assignment)
-3

Student No: 1

Insert input: 526741

Choose option

(0: Exit, 1: Student Registration, 2: Show Students, 3: Submit Assignment)

Name: jslee
ID: 2099-99999
Submitted: 01101011

Choose option
(0: Exit, 1: Student Registration, 2: Show Students, 3: Submit Assignment)




64 v int main(){

65 struct student stds[MAX_STD];
66 int std_cnt = 0;

67 int option = -1;

68 int std;
69
70 v  while(option){
71 printf("Choose option\n");
printf("(0: Exit, 1: Student Registration, 2: Show Students, 3:
Submit Assignment)\n- ");
scanf("%d", &option);




switch(option){
case 0:
printf("Bye Bye~\n");
break;
case 1:
if(!'new_std(stds, &std_cnt))
printf("Registration Failed\n");
else
printf("Registration Complete\n");
break;
case 2:
show_stds(stds, std_cnt);
break;
case 3:
printf("“Student No: ");
scanf("%d", &std);
hand_in_multi(stds, std-1);
break;




52 v void show_stds(struct student stds[], int std _cnt){
53

54y for(int 1 = 0; 1 < std_cnt; 1++){

55 printf("“No.%d\n", 1+1);

56 printf("Name: %s\n", stds[i].name);

57 printf(®"ID: %s\n®, stdsfiil.id);

58 printf("Submitted: ");

59 show_submit(stds[i].submitted);
60

61

62
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2 ob = DIt GPA EE A &ot7| 2lofl, student #+24| 20| GPA B4

5v enum GPA {

. 13 v struct student{
b

14 char name[10];
2 15 char i1d[11];

16 char submitted;
i [ enum GPA gpa;
18

D
&
B,
A
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61v int submit_cnt(char submitted){
62 int cnt = 0;

63v for(int i =0 ; 1 < 8; i++){
64 if(submitted & 1)

65 cnt++;

66 submitted >>= 1;
67/ }

68 return cnt;

69 1}
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71 v void calc_GPA(struct student *std){
int cnt = submit_cnt(std->submitted);

712
73
74
75
76
77
78
79
80
81
82
83
84

iflcnt — 8)
std->gpa = A;
else iflcnt == 7)
std->gpa = B;
else if(cnt >= 4)
std->gpa = C;
else if(cnt >= 1)
std->gpa = D;

else
std->gpa = F;
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make -s
./main
Choose option
(0: Exit, 1: Student Registration, 2: Show Students, 3: Submit Assignment)
-1
Name: jslee
ID: 2099-99999
Registration Complete
Choose option
(0: Exit, 1: Student Registration, 2: Show Students, 3: Submit Assignment)

Name: jslee
ID: 2099-99999
Submitted: 00000000




Choose option

(0: Exit, 1: Student Registration, 2: Show Students, 3: Submit Assignment)
-3

Student No: 1

Insert lnput: 2 1 2

Choose option

(0: Exit, 1: Student Registration, 2: Show Students, 3: Submit Assignment)

: jslee
ID: 2099-99999
Submitted: 00000011




Choose option

(0: Exit, 1: Student Registration, 2: Show Students, 3: Submit Assignment)
-3

Student No: 1

Insert input: 6 3456 7 8

Choose option

(0: Exit, 1: Student Registration, 2: Show Students, 3: Submit Assignment)

Name: jslee
ID: 2099-99999
Submitted: 11111111

Choose option
(0: Exit, 1: Student Registration, 2: Show Students, 3: Submit Assignment)




20 v int new_std(struct student stds[], int* std_cnt){

21
22
23
pL
25
26
21
28
29
30
31
32
33
34
35
36

if(*std_cnt == MAX_STD)
return 0;

printf("Name: ");
scanf("%s", stds[*std_cnt].name);

PEURER( 1D =)
scanf("%s", stds[*std_cnt].id);

stds[*std_cnt].submitted = 0;

stds[*std_cnt].gpa = F;

(*std_cnt)++;
return 1;




67 v void hand_in_multi(struct student stds[], int std_num){

68
69
JAC
71

13
74
75
76
77
78

}

int input_num, assignment;

printf("“Insert input: ");

scanf("%d", &lnput_num);

for(int 1 = 0; 1 < input_num; i++){
scanf("%d", &assignment);
hand_in_once(&stds[std_num].submitted, assignment);

}

calc_GPA(&stds[std_num]);




90 v void show_stds(struct student stds[], int std_cnt){
91

92vi for(int L = 0; i < std_cnt; i++){

93 printf("No.%d\n", 1+1);

94 printf("Name: %s\n", stds[i].name);

95 printf{ *IiB: %s\n®, stdsfil.1d);
96 printf(“Submitted: *);

97 show_submit(stds[i1].submitted);
08 printf("GPA: %d\n", stds[i].gpa);
99




Appendix




#include <stdio.h>

Appendix

#define MAX_STD 10

F,

b

1
2
3
4
5v enum GPA {
6
7
8
9

D
C
B,
10 A
113
12
13 v struct student{
14 char name[10];
15 char id[11];
16 char submitted;
17 enum GPA gpa;
18 k>




20 v int new_std(struct student stds[], int* std_cnt){
21 if(*std_cnt == MAX_STD)

22 return’ 0;

23

24 printf("Name: ");

25 scanf("%s", stds[*std_cnt].name);
26

27 printf(“ID: ");

28 scanf("%s", stds[*std_cnt].id);
PA

30 stds[*std_cnt].submitted = 0;

31

32 stds[*std_cnt].gpa = F;

33

34 (*std_cnt)++;

-

35 return 1;
36

Appendix




Appendix

38 v int submit_cnt(char submitted){
39 int cnt = @;

40v for(int 1 =0 ; 1 < 8; i1++){
41 if(submitted & 1)

42 cnt++;

43 submitted >>= 1;
44 }

45 return cnt;

46 }




Appendix

48 v void calc_GPA(struct student *std){
int cnt = submit_cnt(std->submitted);

49
50
51
D2
b3
54
55
56
57
58
59
60
61

it{cnt =— B)
std->gpa = A;
else if(cnt == 7)
std->gpa = B;
else if(cnt >= 4)
std->gpa = C;
else if(cnt >= 1)
std->gpa = D;

else
std->gpa = F;




Appendix 63 v void hand_in_once(char *submitted, int num){
64 xsubmitted |[= 1 << (num-1);
65 }
66
67 v void hand_in_multi(struct student stds[], int std_num){
68 int input_num, assignment;
69
70 printf(“Insert input: ");
71 scanf("%d", &ilnput_num);
for(int 1 = 0; 1 < input_num; i++){
73 scanf("%d", &assignment);
74 hand_in_once(&stds[std_num].submitted, assignment);
75 }
76
i calc_GPA(&stds[std_num]);
78 }




Appendix

80 v void show_submit(char submitted){

81
82
83V
84
85
86
87
88

char mask = 1;

mask <<= 7;

for(int 1 = 0; 1 < 8; i++){
putchar(submitted & mask ? '1°
submitted <<= 1;

}

putchar('\n');

I@I);




Appendix

90 v double calc_GPA_avg(struct student stds[], int std_cnt){
91 tf{stdicnt =— @)

92 return 0;

93

94 double sum = 0;

95

06 for(int 1 = 0; 1 < std_cnt; i1++)
97 sum += stds[1i].gpa;

98

99 return sum / std_cnt;

}




Appendix

102 v void show_stds(struct student stds[], int std _cnt){
103

104v for(int L = 0; 1 < std_cnt; i++){

105 printf("No.%d\n", i1+1);

106 printf("Name: %s\n", stds[i].name);

107 printf("ID: %s\n", stds[i].id);

108 printf("Submitted: ");

109 show_submit(stds[i].submitted);
110 printf("GPA: %d\n", stds[i].gpa);
191 }

112 printf(®

113}




Appendix

115 v int main( ){

116 struct student stds[MAX_STD];

117 int std_cnt = 0;

118 int option = -1;

119 int std;

120

121 v while(option){

122 printf("Choose option\n");

123 printf("(0: Exit, 1: Student Registration, 2: Show Students,
3: Submit Assignment, 4: GPA Average)\n- ");

124 scanf("%d", &option);




Appendix

switch(option){
case 0:
printf("Bye Bye~\n");
break;
caserl:
if(!'new_std(stds, &std_cnt))
printf("Registration Failed\n");

else
printf("Registration Complete\n");
break;
case 2:
show_stds(stds, std_cnt);
break;




Appendix

case 3:
printf("Student No: ");
scanf("%d", &std);
hand_in_multi(stds, std-1);
break;
case 4:
printf("GPA Average: %0.21f\n", calc_GPA_avg(stds, std_cnt));
break;

return 0;
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e Bitwise operationS O|Z0fA &S /2SS T =12 S S0 S A|C}H

make -s
make -s

./main

./main

1

||’> 5
-128 86 -58 -58 -10 6
hello

0
hello
-128 86 -58 -58 -10 6

i

i

make -s
make -s

./main

./main
1

(0]
world ‘ :

112 -9 38 -57 70 6
116 -9 38 -57 70 6 worid

i
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2 A UHAL2 options YA SHELICE
0 : Encoding
1 : Decoding

make -s
./main

0
hello
-128 86 -58 -58 -10 6

I

make -s

./main

1

||’> 5
-128 86 -58 -58 -10 6
hello

I
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