This is CS50.



morse code

Ao mm
Bumoeoo
Comoemmo
Dumeo

Ee
Feoemmoe

G sn m @
Hooeoo

|

J o non vom mmn
Kos o mn
Lemmeo
M e -
Nume

O un wm wm
P e mmunseo
Q wm = 0
Romme
Sees

T s

Ueomn
Veoomum
W o mum
X um o o mm
Yo o mn

Z wewam oo

1 o o oo e o
2 e o mx mm mm
Seeo0ommmm
40000
Deveeo
Cwmeoosoe
7ommmeoe

S mxn mmn 0 0
O vem mn o ¢

0 e v o oW we


http://en.wikipedia.org/wiki/Birthday_paradox
http://en.wikipedia.org/wiki/Birthday_paradox

“ECEABEADCAEDEEEECEADEEEEEDBAAEABDBBAAEAAAC
DDCCEABEEDCBEEDEAEEEEEAREDBCEBEEADEAEEDAEBC
DEDEAEEDCEEAEEE”

character | A| B | C | D | E
frequency | 0.2]0.1]0.1|0.15]0.45
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typedef struct node
{

char symbol;
float frequency;

struct node* left;
struct node* right;

¥

hode;



bitwise operators



A 01000001

a 01100001



A 01000001
| 90100000
a 01100001



a 01100001

A 01000001



a 01100001
& 11011111

A 01000001
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pre-processing
compiling
assembling

linking



#include <stdio.h>

int main(void)

{
printf("hello, world!");

return 0;



.file "hellol.c"

.text

.globl main

.align 16, Ox90

.type main,@function
main: # @main
# BB#O:

pushl %ebp

movl %esp, %ebp

subl $24, %esp

leal .L.str, %eax

movl $0, -4(%ebp)

movl %eax, (%esp)

calll printf

movl $0, %ecx

movl %eax, -8(%ebp) # 4-byte Spill

movl %ecx, %eax

addl $24, %esp

popl %ebp
ret
.Ltmpo:
.Size main, .LtmpO-main
. type .L.str,@object # @.str

.section .rodata.strl.1,"aMS",@progbits,1
.L.str:

.asciz "hello, world!\n"

.Size .L.str, 15

.section ".note.GNU-stack","",@progbits



10000011
00000000
10010000
00001011
00000000
00000000
00000000
01110000
00000000
00000000
00000000
11111111
10010000
00101110
10110000
10110000
10100000
10110000
00000000
00000000
00000000

00000001
01000000
00000000
00000001
00100000
00100000
00000000
00010000
00000000
00000000
00100000
11111111
10000000
01100100
00000100
00000100
00000001
00000100
00000000
00000000
00000000

00010001
00000000
00000000
00001011
00000000
00000000
00000000
00000000
00000000
00000000
00000000
11111111
00000000
01111001
00000000
00000000
00000000
00000000
00000000
00000000
00000000

00000000
00000000
00000000
00000011
00000000
00000000
00000000
00100000
00100000
01000000
01000000
11111111
01000000
01101110
00100000
00100000
00000000
00000000
00000000
00000000
00000000

00111101
00000000
01010000
00001010
00000000
00000000
00000000
00000001
00000001
00000001
00000001
11111111
00000001
01100001
00000001
00000001
00000000
00000000
00000000
00000000
00000000

11111100
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
11111111
00000000
01101101
00000000
00000000
00000000
00000000
00000000
00000000
00100000

01110100
00000000
00000111
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
11111111
00000000
01101001
00000000
00000000
00000000
00000000
00000000
00000000
00000000

00111101
00000000
00110000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
11111111
00000000
01100011
00000000
00000000
00000000
00000000
00000000
00000000
00000000



hello.c
[uses printf]

compile

assembly code
for hello.c

assemble

21101661 01001010 10206010 11611001
00101011 91100000 10001011 10111010




hello.c stdio.h stdio.c

[uses printf] [describes printf] [defines printf]
compile compile
assembly code assembly code
for hello.c for stdio.c
assemble assemble
link
91161661 01601010 19266616 11811601 21121201 91891010 109202010 11911801
201961611 91100000 10001011 18111010 201212811 91102020 19201011 19111219

01101601 01001010 10000010 11011091
00161011 91100000 10001011 10111010
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final project



projects.cs50.net



Your browser

connects to a server g
and requests a page. S
The server sends S
back the requested ®
page.
Your machine Server machine
running a Web running a Web

browser server
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<IDOCTYPE html>

<html>
<head>
<title>hello, world</title>
</head>
<body>
hello, world
</body>
</html>



<IDOCTYPE html>

<html>
<head>
<link href="styles.css" rel="stylesheet"/>
<script src="scripts.js"></script>
<title>hello, world</title>
</head>
<body>
hello, world
</body>
</html>



to be continued...



