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iInear search
binary search
bubble sort

selection sort
INsertion sort

merge sort
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string



void swap(int a, int b)

1

int tmp = a;
b;
b = tmp;
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char *



void swap(int a, int b)
{

int tmp = a;

a = b;

b = tmp;



void swap(int a, int b)
{

int tmp = a;

a = b;

b = tmp;



void swap(int *a,
{
int tmp = *a;
*a = *b;
*b = tmp;

int *b)
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int main(void)

{
int *x;
int *y;

X = malloc(sizeof(int));

*X = 42;
*y = 13;
y = X;

¥y = 13;
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*X = 42;
*y = 13;
y = X;

¥y = 13;
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int main(void)

{
int *x;
int *y;

X = malloc(sizeof(int));
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int main(void)

{
int *x;
int *y;

X = malloc(sizeof(int));

*X = 42;
y = X,
*y = 13;






get char

get double
get float

get int

get long long

get string



memory leak



valgrino

valgrind --leak-check=full ./program

Invalid write of size 4
at Ox4005FF: f (memory.c:21)
by 0x400623: main (memory.c:26)

40 bytes in 1 blocks are definitely lost in loss record 1 of 1
at 0x4C2AB80: malloc (in /usr/lib/valgrind/vgpreload memcheck-amd64-1inux.so)
by 0x4005F6: f (memory.c:20)
by 0x400623: main (memory.c:26)



valgrino

valgrind --leak-check=full ./program

Invalid write of size 4
at Ox4005FF: f (memory.c:21)
by 0x400623: main (memory.c:26)

40 bytes in 1 blocks are definitely lost in loss record 1 of 1
at 0x4C2AB80: malloc (in /usr/lib/valgrind/vgpreload memcheck-amd64-1inux.so)
by 0x4005F6: f (memory.c:20)
by 0x400623: main (memory.c:26)
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stack overtlow
heap overtlow

buffer overflow



#include <string.h>

void foo(char *bar)

{
char c[12];

memcpy(c, bar, strlen(bar));

}

int main(int argc, char *argv[])

{
¥

foo(argv[1]);
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Address
0x80C03508

Little Endian
0x80C03508

—
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11000011

10111101
01011010
01111110
01011010
01100110

10111101
11000011




JPEG



255 216 255



decimal

0,1,2,3,4,5,6,7,8,9



binary



hexadecimal

0,1,2,3,4,5 6,7,8 9 a,b,c,d e,f



255 216 255



255 216 255
11111111 11011000 11111111



255 216 255
1111 1111 1101 1060 1111 1111



255 216 255
1111 1111 1101 100 1111 1111
f o f d 8 ff



255 216 255
1111 1111 1101 1000 1111 1111
f + d 8 f f
Oxtt Oxd8 Oxtt



Oxt+ Oxd8 oxftT



BMP
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offset type name

™~

> BITMAPFILEHEADER

'\

>~BITMAPINFOHEADER

)\

>~ RGBTRIPLE

J\

> RGBTRIPLE

0 WORD | bfType
2 DWORD | bfSize
6 WORD bfReservedl
8 WORD bfReserved?2
10 DWORD | bfOffBits
14 DWORD | biSize
18 LONG | biWidth
22 LONG biHeight
26 WORD biPlanes
28 WORD biBitCount
30 DWORD | biCompression
34 DWORD | biSizelImage
38 LONG biXPelsPerMeter
42 LONG biYPelsPerMeter
46 DWORD | biClrUsed
50 DWORD | biClrImportant
54 BYTE rgbtBlue
55 BYTE rgbtGreen

_56 BYTE rgbtRed _
57 BYTE rgbtBlue
58 BYTE rgbtGreen
59 BYTE rgbtRed
243 BYTE rgbtBlue
244 BYTE rgbtGreen

-245 BYTE rgbtRed

:}> RGBTRIPLE




struct



typedef struct
{

string name;
string dorm;

}

student;
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