Herzlich Willkommen bei Inf-Einf-B Woche 2.

Heute weiter mit C.

Wenn es zu schnell geht, Section Video
und Lecture Notes anschauen.

Kurs-Website mit Wochenplan, Videos,
Notizen, Aufgaben, FAQ, uvm.: inf.zone

Die Vorlesungen werden aufgezeichnet und
im Internet veroffentlicht. Die Videos werden
allerdings meist erst 3 Wochen spater online
sein; Folien und Notizen am Tag nach der
Vorlesung. Machen Sie sich Notizen!

Ihre Fragen sind in der Aufzeichnung in der Regel
nicht zu horen (ich wiederhole sie).

Seien Sie furchtlos und stellen Sie Fragen!
“Publicly not knowing is valuable!”

Nutzen Sie die Zeit, bis es los geht! Stellen

Sie sich mindestens zwei anderen Personen

in lhrer Nahe vor, die Sie noch nicht kennen!
(Um das Eis zu brechen, sagen Sie einfach, dass
Sie nur diese Anweisung befolgen.)

Wir machen heute keine Pause.


https://inf.zone/

This is CS50

Dies ist Inf-Einf-B.



lernen wie Werte gespeichert werden



Lesestufen






One fish. Two fish. Red fish. Blue fish.



Before Grade 1






Congratulations! Today is your day. You're off to Great
Places! You're off and away!



Grade 3






It was a bright cold day in April, and the clocks were
striking thirteen. Winston Smith, his chin nuzzled into his
breast in an effort to escape the vile wind, slipped quickly
through the glass doors of Victory Mansions, though not

quickly enough to prevent a swirl of gritty dust from

entering along with him.



Grade 10



Lesestufen



Kryptographie



B T D T 5 ©



Quellcode —

Compiler

— Maschinencode



#include <stdio.h>

int main(void)

{
}

printf("hello, world\n");



01111111
00000000
00000010
10110000
01000000
11010000
00000000
00001001
00000110
01000000
01000000
01000000
11111000
11111000
00001000
00000011
00111000

01000101
00000000
00000000
00000101
00000000
00010011
00000000
00000000
00000000
00000000
00000000
00000000
00000001
00000001
00000000
00000000
00000010

01001100
00000000
00111110
01000000
00000000
00000000
00000000
01000000
00000000
00000000
01000000
01000000
00000000
00000000
00000000
00000000
00000000

01000110
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000

00000010
00000000
00000001
00000000
00000000
00000000
01000000
00100100
00000101
00000000
00000000
00000000
00000000
00000000
00000000
00000100
00000000

00000001
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000

00000001
00000000
00000000
00000000
00000000
00000000
00111000
00100001
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000

00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000



make hello

./hello



clang hello.c

./a.out



clang -o hello hello.c

./hello



#include <cs50.h>
#include <stdio.h>

int main(void)

{
string name = get string("What's your name? ");
printf("hello, %s\n", name);



clang -o hello hello.c -1cs50

./hello



make hello

./hello



compiling



preprocessing
compiling
assembling

linking



preprocessing
compiling
assembling

linking



#include <stdio.h>
void meow(void);

int main(void)

{
for (int i = 0; i < 3; i++)
{
meow( ) ;
}
}

void meow(void)

{
¥

printf("meow\n");



#include <cs50.h>
#include <stdio.h>

int main(void)

{
string name = get string("What's your name? ");
printf("hello, %s\n", name);



#include <cs50.h>
#include <stdio.h>

int main(void)

{
string name = get string("What's your name? ");
printf("hello, %s\n", name);



string get string(string prompt);
#include <stdio.h>

int main(void)

{
string name = get string("What's your name? ");
printf("hello, %s\n", name);



string get string(string prompt);
#include <stdio.h>

int main(void)

{
string name = get string("What's your name? ");
printf("hello, %s\n", name);



string get string(string prompt);
int printf(string format, ...);

int main(void)

{
string name = get string("What's your name? ");
printf("hello, %s\n", name);



preprocessing
compiling
assembling

linking



string get string(string prompt);
int printf(string format, ...);

int main(void)

{
string name = get string("What's your name? ");
printf("hello, %s\n", name);



main:

.cfi_startproc

# BB#0:
pushq
.Ltmpo:

%rbp

.cfi_def_cfa_offset 16

.Ltmpl:

.cfi_offset %rbp, -16

movq
.Ltmp2:

%rsp, %rbp

.cfi_def_cfa_register %rbp

subq
xorl
mov 1l
movabsq
movb
callq
movabsq
mov(q
mov(q
movb
callq

$16, %rsp
%»eax, %eax
%»eax, %edi
$.L.str, %rsi
$0, %al
get_string
$.L.str.1, %rdi
%rax, -8(%rbp)
-8(%rbp), %rsi
$0, %al
printf

# @main



main:

.cfi_startproc

# BB#0:
pushq
.Ltmpo:

%rbp

.cfi_def_cfa_offset 16

.Ltmpl:

.cfi_offset %rbp, -16

movq
.Ltmp2:

%rsp, %rbp

.cfi_def_cfa_register %rbp

subq
xorl
mov 1l
movabsq
movb
callq
movabsq
mov(q
mov(q
movb
callq

$16, %rsp
%»eax, %eax
%»eax, %edi
$.L.str, %rsi
$0, %al
get string
$.L.str.1, %rdi
%rax, -8(%rbp)
-8(%rbp), %rsi
$0, %al
printf

# @main



main:

.cfi_startproc

# BB#O:
pushq
.Ltmpo:

%rbp

.cfi_def cfa offset 16

.Ltmpl:

.cfi_offset %rbp, -16

movq
.Ltmp2:

%rsp, %rbp

.cfi_def_cfa_register %rbp

subq
xorl
mov1l
movabsq
movb
callq
movabsq
mov(q
mov(q
movb
callq

$16, %rsp
%»eax, %eax
%»eax, %edi
$.L.str, %rsi
$0, %al
get_string
$.L.str.1, %rdi
%rax, -8(%rbp)
-8(%rbp), %rsi
$0, %al
printf

# @main



preprocessing
compiling
assembling

linking



main:

.cfi_startproc

# BB#0:
pushq
.Ltmpo:

%rbp

.cfi_def_cfa_offset 16

.Ltmpl:

.cfi_offset %rbp, -16

movq
.Ltmp2:

%rsp, %rbp

.cfi_def_cfa_register %rbp

subq
xorl
mov 1l
movabsq
movb
callq
movabsq
mov(q
mov(q
movb
callq

$16, %rsp
%»eax, %eax
%»eax, %edi
$.L.str, %rsi
$0, %al
get_string
$.L.str.1, %rdi
%rax, -8(%rbp)
-8(%rbp), %rsi
$0, %al
printf

# @main



01111111010001010100110001000110
00000010000000010000000100000000
0000000VVVVVRVRRVRVRRVARVBVAVAO
0000000VVVVRVRVRVRVVRRVRVAVAO
00000001000000000011111000000000
0000000100000V VVVVYRVRVRVAVAO
0000000VVVVVRVYVRVVVRRRVRVAVAO
0000000VVVVVRVRRVRVRRVARVBVAVAO
0000000VVVVVRVRVRVRVRRRVRVAVAO
0000000VVVVRVRVRVRVRRVRRVAVAO
101000000000001000000000V0LVLVO
0000000VVVVRVRVRVRVRRVRVRVAVAO
0000000VVVVRVRVRVRVVRRVRVAVAO
0100000000000V VVVVYRVRVRVARVAO
000000000VVVYVRVA10000VVVVVAVAO
00001010000000000VVVVVA10000000
01010101010010001000100111100101
01001000100000111110110000010000
00110001110000001000100111000111
01001000101111100000000000000000
0000000VVVVVYVVVRVRVRRVRVRVAVAO
000000000V VLRV1011000000V0VVAO
1110100000000000000000000000V0
00000000010010001011111100000000
0000000VVVVRVRVRVRVRRVRVRVAVAO
0000000V0VVVYVRVRVVVVVRVA1001000



preprocessing
compiling
assembling

linking



#include <cs50.h>
#include <stdio.h>

int main(void)

{
string name = get string("What's your name? ");
printf("hello, %s\n", name);



hello.c



hello.c cs50.c



hello.c cs50.c stdio.c



01111111010001010100110001000110
00000010000000010000000100000000
0000000VVVVVRVRRVRVRRVARVBVAVAO
0000000VVVVRVRVRVRVVRRVRVAVAO
00000001000000000011111000000000
0000000100000V VVVVYRVRVRVAVAO
0000000VVVVVRVYVRVVVRRRVRVAVAO
0000000VVVVVRVRRVRVRRVARVBVAVAO
0000000VVVVVRVRVRVRVRRRVRVAVAO
0000000VVVVRVRVRVRVRRVRRVAVAO
101000000000001000000000V0LVLVO
0000000VVVVRVRVRVRVRRVRVRVAVAO
0000000VVVVRVRVRVRVVRRVRVAVAO
0100000000000V VVVVYRVRVRVARVAO
000000000VVVYVRVA10000VVVVVAVAO
00001010000000000VVVVVA10000000
01010101010010001000100111100101
01001000100000111110110000010000
00110001110000001000100111000111
01001000101111100000000000000000
0000000VVVVVYVVVRVRVRRVRVRVAVAO
000000000V VLRV1011000000V0VVAO
1110100000000000000000000000V0
00000000010010001011111100000000
0000000VVVVRVRVRVRVRRVRVRVAVAO
0000000V0VVVYVRVRVVVVVRVA1001000

cs50.c

stdio.c



01111111010001010100110001000110
00000010000000010000000100000000
0000000VVVVVRVRRVRVRRVARVBVAVAO
0000000VVVVRVRVRVRVVRRVRVAVAO
00000001000000000011111000000000
0000000100000V VVVVYRVRVRVAVAO
0000000VVVVVRVYVRVVVRRRVRVAVAO
0000000VVVVVRVRRVRVRRVARVBVAVAO
0000000VVVVVRVRVRVRVRRRVRVAVAO
0000000VVVVRVRVRVRVRRVRRVAVAO
101000000000001000000000V0LVLVO
0000000VVVVRVRVRVRVRRVRVRVAVAO
0000000VVVVRVRVRVRVVRRVRVAVAO
0100000000000V VVVVYRVRVRVARVAO
000000000VVVYVRVA10000VVVVVAVAO
00001010000000000VVVVVA10000000
01010101010010001000100111100101
01001000100000111110110000010000
00110001110000001000100111000111
01001000101111100000000000000000
0000000VVVVVYVVVRVRVRRVRVRVAVAO
000000000V VLRV1011000000V0VVAO
1110100000000000000000000000V0
00000000010010001011111100000000
0000000VVVVRVRVRVRVRRVRVRVAVAO
0000000V0VVVYVRVRVVVVVRVA1001000

01111111010001010100110001000110
00000010000000010000000100000000
000000000V
000000000V
00000011000000000011111000000000
0000000100000000000000VVVVBBVLO
1100000000001111000000000000OA
000000000V
010000000000000000000000000000
000000000V
00101000001100100000000000000000
000000000V
000000000V
01000000000000000011100000000000
00000111000000000100000000000000
00011100000000000001100100000000
0000000100000000000000VVVBBVLHO
00000101000000000000000000000000
000000000V
000000000V
000000000V
000000000V
000000000V
000000000V
01011100001001010000000000000000
00000000V

stdio.c



01111111010001010100110001000110
00000010000000010000000100000000
0000000VVVVVRVRRVRVRRVARVBVAVAO
0000000VVVVRVRVRVRVVRRVRVAVAO
00000001000000000011111000000000
0000000100000V VVVVYRVRVRVAVAO
0000000VVVVVRVYVRVVVRRRVRVAVAO
0000000VVVVVRVRRVRVRRVARVBVAVAO
0000000VVVVVRVRVRVRVRRRVRVAVAO
0000000VVVVRVRVRVRVRRVRRVAVAO
101000000000001000000000V0LVLVO
0000000VVVVRVRVRVRVRRVRVRVAVAO
0000000VVVVRVRVRVRVVRRVRVAVAO
0100000000000V VVVVYRVRVRVARVAO
000000000VVVYVRVA10000VVVVVAVAO
00001010000000000VVVVVA10000000
01010101010010001000100111100101
01001000100000111110110000010000
00110001110000001000100111000111
01001000101111100000000000000000
0000000VVVVVYVVVRVRVRRVRVRVAVAO
000000000V VLRV1011000000V0VVAO
1110100000000000000000000000V0
00000000010010001011111100000000
0000000VVVVRVRVRVRVRRVRVRVAVAO
0000000V0VVVYVRVRVVVVVRVA1001000

01111111010001010100110001000110
00000010000000010000000100000000
000000000V
000000000V
00000011000000000011111000000000
0000000100000000000000VVVVBBVLO
1100000000001111000000000000OA
000000000V
010000000000000000000000000000
000000000V
00101000001100100000000000000000
000000000V
000000000V
01000000000000000011100000000000
00000111000000000100000000000000
00011100000000000001100100000000
0000000100000000000000VVVBBVLHO
00000101000000000000000000000000
000000000V
000000000V
000000000V
000000000V
000000000V
000000000V
01011100001001010000000000000000
00000000V

00101111011011000110100101100010
01100011001011100111001101101111
00101110001101100010000000101111
01110101011100110111001000101111
01101100011010010110001000101111
01111000001110000011011001011111
00110110001101000010110101101100
01101001011011100111010101111000
00101101011001110110111001110101
00101111011011000110100101100010
01100011010111110110111001101111
01101110011100110110100001100001
01110010011001010110010000101110
01100001001000000010000001000001
01010011010111110100111001000101
01000101010001000100010101000100
00100000001010000010000000101111
01101100011010010110001000101111
01111000001110000011011001011111
00110110001101000010110101101100
01101001011011100111010101111000
00101101011001110110111001110101
00101111011011000110010000101101
01101100011010010110111001110101
01111000001011010111100000111000
00110110001011010011011000110100



0111111101000101010011000100011000000010000000010000000100000000000000000000000000000VVVVVVVBVBVVLO
0000000VVVVRVVRVRVRVRVRVAVARVARVARV100000VVVVV1111100000000000000001000000000000VVVBVBVVVVOVBVBVLO
0000000VVVYVYVVRVRVRVRVRVARVARVARVARVARVARVARVARVRVBVRRVRBBVRRBBBRBVBVVRBRBOBVVVOVBVBVOVOVOVBVBVVLO
000000000V VA10100000VVVVVA10000VVRVRVVRRVRBVVRRBVBVBBBVBBRBBVVBRBVBVOVOVOVBVBRVLO
000000000V0VAV1000VVVVVRVLVARVARVARVARVARVAVAVARVRVBRVRVRBVVRRA10000BVBVVVBRRVVN10100000000000VV0V10
000000001010101010010001000100111100101016001000100000111110110000010000001100011100000010001001110001
110100100010111110000000000000VRVYVRVAVAVAVAVAVAVARVAVAVARVBRARRVRBVRVRVRVVNVRNAV1011000000000000111
0100000000000V YVRVRRVARVARVARVARVARVANV1001000101111110000000000000000000000VVVVVBVBVVVVOVBVBRLO
0000000000V VLVA1001000. ..01111111010001010100110001000110000000100000000100000001000000000000000000
0000000VVVVYVRRVRVRVRVRVAVAVARVARVRVARVAVARVRVVVRVRVRBVVRVRV11000000000011111000000000000000010000000
000000000V VA11000000VVVA11110000000VVVVVVRRBVVRRBBBRBVVBRBBNVN100VBVVVVOVBVBRVLO
0000000VVVVVYVVRVYVRVRVRVAVARVARVARVRVANVARARVVVVO10100000110010000000000000000VVVVCVBVBVBVBVOVBVBRVLO
0000000VVVVVYVYRVRVRVRVRVARVARVARVARVARVARVARV100000VVRVVVA11100000000000000001110000000001000000000000
00000111000000000000011001000000VVVVVRVA1000000VVVVVVRRBVBBRRV10100000000VVCVBVVVVOVBVBRVO
0000000VVVVYVRVRVYVRVRVRVAVARVARVARVARVARVAVARVRVBRVRVBBBBVRRBBBBBBBVBRBBBRVVLVBVBVOVOVOVBVBVVLO
0000000VVVVVRVVRVRVRVRVRVAVARVARVARVARVARVAVARVRVBVRRVRBVVRRBVBBOBBVVVBRBVBNVVVVVVV101110000100
101000000000000000LVLVYVYVRVYVAVARVRVAVAVAVAAVALKAN. . .00101111011011000110100101100010011000110010111
001110011011011110010111000110110001000000010111101110101011160011011100100010111101101100011010010110
001000101111011110000011100000110110010111110011011600011010000101101011011000110100101101110011101010
111100000101101011001110110111001110101001011110110110001101001011000100116000110101111101101110011011
11011011100111001101101000011000010111001001100101011001000010111001100001001000000010000001000001010
10011010111110100111001000101010001010100010001000101010001000010000000101000001000000010111101101100
01101001011000100010111101111000001110000011011001011111001101100011010000101101011011000110100101101
110011101010111100000101101011001110110111001110101001011110110110001100100001011010110110600110100101
101110011101010111100000101101011110000011100000110110001011010011011000110100. ..



preprocessing
compiling
assembling

linking



compiling



decompiling



reverse engineering



0111111101000101010011000100011000000010000000010000000100000000000000000000000000000VVVVVVVBVBVVLO
0000000VVVVRVVRVRVRVRVRVAVARVARVARV100000VVVVV1111100000000000000001000000000000VVVBVBVVVVOVBVBVLO
0000000VVVYVYVVRVRVRVRVRVARVARVARVARVARVARVARVARVRVBVRRVRBBVRRBBBRBVBVVRBRBOBVVVOVBVBVOVOVOVBVBVVLO
000000000V VA10100000VVVVVA10000VVRVRVVRRVRBVVRRBVBVBBBVBBRBBVVBRBVBVOVOVOVBVBRVLO
000000000V0VAV1000VVVVVRVLVARVARVARVARVARVAVAVARVRVBRVRVRBVVRRA10000BVBVVVBRRVVN10100000000000VV0V10
000000001010101010010001000100111100101016001000100000111110110000010000001100011100000010001001110001
110100100010111110000000000000VRVYVRVAVAVAVAVAVAVARVAVAVARVBRARRVRBVRVRVRVVNVRNAV1011000000000000111
0100000000000V YVRVRRVARVARVARVARVARVANV1001000101111110000000000000000000000VVVVVBVBVVVVOVBVBRLO
0000000000V VLVA1001000. ..01111111010001010100110001000110000000100000000100000001000000000000000000
0000000VVVVYVRRVRVRVRVRVAVAVARVARVRVARVAVARVRVVVRVRVRBVVRVRV11000000000011111000000000000000010000000
000000000V VA11000000VVVA11110000000VVVVVVRRBVVRRBBBRBVVBRBBNVN100VBVVVVOVBVBRVLO
0000000VVVVVYVVRVYVRVRVRVAVARVARVARVRVANVARARVVVVO10100000110010000000000000000VVVVCVBVBVBVBVOVBVBRVLO
0000000VVVVVYVYRVRVRVRVRVARVARVARVARVARVARVARV100000VVRVVVA11100000000000000001110000000001000000000000
00000111000000000000011001000000VVVVVRVA1000000VVVVVVRRBVBBRRV10100000000VVCVBVVVVOVBVBRVO
0000000VVVVYVRVRVYVRVRVRVAVARVARVARVARVARVAVARVRVBRVRVBBBBVRRBBBBBBBVBRBBBRVVLVBVBVOVOVOVBVBVVLO
0000000VVVVVRVVRVRVRVRVRVAVARVARVARVARVARVAVARVRVBVRRVRBVVRRBVBBOBBVVVBRBVBNVVVVVVV101110000100
101000000000000000LVLVYVYVRVYVAVARVRVAVAVAVAAVALKAN. . .00101111011011000110100101100010011000110010111
001110011011011110010111000110110001000000010111101110101011160011011100100010111101101100011010010110
001000101111011110000011100000110110010111110011011600011010000101101011011000110100101101110011101010
111100000101101011001110110111001110101001011110110110001101001011000100116000110101111101101110011011
11011011100111001101101000011000010111001001100101011001000010111001100001001000000010000001000001010
10011010111110100111001000101010001010100010001000101010001000010000000101000001000000010111101101100
01101001011000100010111101111000001110000011011001011111001101100011010000101101011011000110100101101
110011101010111100000101101011001110110111001110101001011110110110001100100001011010110110600110100101
101110011101010111100000101101011110000011100000110110001011010011011000110100. ..



debugging
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printf



printf

debugh50



printf
debugh50

rubber duck



rubber duck debugging



printf
debugh50
rubber duck

csh0.ai


https://cs50.ai




Datentypen



bool
int
long
float
double
char

string



bool 1 byie
int 4 bytes
long & byles
float 4 byles
double 8 byies
char 1 byte

string 7 byles
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int scorel

int score2

int score3

72;
VEX

33;






72

scorel




72

scorel

/3

score2




72

scorel

/3

score2

33

score3




0000000000000V 1001000 | VOVVVVVVVVVVVVVVVVVVVVVVV1001001

scorel score2

000000000000000VVVVVLVVVVAV100001

score3




int scorel

int score2

int score3

72;
VEX

33;



arrays



int scores[3];



int scores[3];
scores[@] = 72;
scores[1l] = 73;

scores[2] = 33;



72

scores[0]

/3

scores[1]

33

scores|[2]




char c1

char c2

char c3






cl

c2

c3




/2

/3

33




01001000

cl

01001001

c2

00100001

c3




string



string



string s = "HI!";









s[e]

s[1]

s[2]




s[e]

s[1]

s[2]

00000000

s[3]




s[e]

s[1]

s[2]

s[3]




s[e]

s[1]

s[2]

\0

s[3]




/2

s[e]

/3

s[1]

33

s[2]




\0




NUL



112
113
114
115
116
117
118
119
120
121
122
123
124 |

125 }

126 -

127 DEL

0
1
2
3
4
5
6
7
8

(O[NNI A[WINI=|O

x| |||~ |aln|o|w
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IIHI ! |l;

string s

string t "BYE!";






\0




\0

\0




s[e]

s[1]

s[2]

\0

JEN

t[e]

t[1]

t[2]

t[3]

\0

t[4]




string words[2];

words[0] "HI!";

words[1l] = "BYE!";



words[0]

\0

words[1]

\0




H

words[0][0]

1

words[0][1]

words[0][2]

\0

words[0][3]

B

words[1][0]

Y

words[1][1]

E

words[1][2]

words[1][3]

\0

words[1][4]




string



string.h



manual.cs50.i0/#string.h


https://manual.cs50.io/

strlen



ctype.h



manual.cs50.io/#ctype.h


https://manual.cs50.io/
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Kommandozeilenparameter



#include <stdio.h>

int main(void)

{
}



#include <stdio.h>

int main(void)

{
}



#include <stdio.h>

int main(int argc, string argv[])

{
}



ASCII Art



cowsay



exit status



Zoom

An unknown error occurred

Error code: 1132




This is not the
web page you
are looking for.




#include <stdio.h>

int main(int argc, string argv([])

{
}



#include <stdio.h>

int main(int argc, string argv([])

{
}



#include <stdio.h>

int main(void)

{
}



echo §°?



Kryptographie



Verschlusselung
(encryption)



Eingabe — — Ausgabe




Klartext — — Chiffretext




Klartext —

Chiffre

— Chiffretext



Schlussel —
Klartext —

Chiffre

— Chiffretext



1 —

HI! —




1 —

HI! —
— 13!




13 —

HI! —
— V!




13 —

I LOVE YOU —™ — V YBIR LBH




26 —™

I LOVE YOU —™




26 —

I LOVE YOU —™ —> I LOVE YOU




Entschlusselung
(decryption)



-1 —

UIJT XBT DT50 —




B T D T 5 ©



B T D T 5 ©



B T D T 5 ©



T H

I

T

X

B

T

D T 5 ©



B T D T 5 ©



B T D T 5 ©



A T D T 5 ©



A S D T 5 ©



W

A

S

C T 5 ©



W

A

S

C §$ 5 ©



This is CS50

Dies war Inf-Einf-B.



