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! R7$5&3F5'3-%.B#%2'#"H

" /"%,"3K05''",3=3S&T"/#"
!3'#5##3S&T"/#",H3
3333L'#$1.#'P3UQ1'5))",2"'"#Q#"3I5#",#(G",V
!3'#5##3W"#B7F",3,1$3J1,/#%7,",
!3Q13&"5$&"%#",F"3R5$%5&0",3%))"$350'3
3333X$21)",#3Y&"$2"&",

" /"%,3M#$%,2*I5#",#(G3U'7,F"$,3Z"%.B",*X$$5('V

" B[1E%2"$3+%,'5#Q3\7,3Z"%2"$,

" int main () {}33%'#3%))"$3?51G#G$72$5))
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! X1'EYB$0%.B"$"3],E7$)5#%7,",3EY$'3
M"0&'#'#1F%1)H3B##GH==---C.*B7-#7CF"=

!351E3F"$38"&'"%#"H351'EYB$0%.B"$"3R"$'%7,3)%#3
"$/0[$",F",3K7))",#5$",3
UI7-,075FH3Z%G*X$.B%\V

! 51.B350'3!1.B3EY$3.5C39:3^3"$B[0#0%.B

! %,3F"$3R7$0"'1,2=_&1,2H3J7/1'351E3
N,#"$'.B%"F"3Q13`aa=`b=c5\5



!"#$%&'()*+,-').+/!+01)#2')*
34%,#56789:;#*+<75+=75')"5'+>)(*)"<<7#*.+?4+@ABCDBE

F(:7'#$"5G+@H+I)"$J9;)$+I+;#K+3"$J
F(:7'+L+

+),-./0',12),232486

! ])3X,'.B01''35,3F%"'"3R7$0"'1,2H3"$'#"'3
_&1,2'&05##3)%#3`*X1E25&",

! R7$&"$"%#",F3"%,3G55$3],E7$)5#%7,",3Q1

" !&0'9&%3UM#$1/#1$",d3Q1'5))",2"'"#Q#"3e(G",V

" :;),&"0,
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!&0'9&%

! W"B$"$"3Wf20%.B/"%#",3F"$3I"/05$5#%7,3

struct {
  int i;
  char c;
  float f;
} variable;

variable.i = 9;
variable.c = 'a';
variable.f = 0.123;

struct mystruct {
  int i;
  char c;
  float f;
};

struct mystruct variable;

variable.i = 9;
variable.c = 'a';
variable.f = 0.123;

typedef struct {
  int i;
  char c;
  float f;
} mystruct;

mystruct variable;

variable.i = 9;
variable.c = 'a';
variable.f = 0.123;
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! I"/05$5#%7,3)%#3gH

! \"$-50#",3MG"%.B"$5F$"''",3U5,3-"0.B")3S$#3
&"E%,F"#3'%.B3F%"3R5$%5&0"hV

! SG"$5#7$",3

" &3UXF$"''"3\7,V

" *3UI"$"E"$",Q%"$",V

char ch, ch2;
char *ch_ptr;  char *ch_ptr2;

ch_ptr = &ch;  // Adresse von ch?
ch2 = *ch_ptr; // Inhalt

ch_ptr2 = ch_ptr;
   // kopiert nur Adresse

char *ch_ptr;
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! M#$1.#31,F367%,#"$3/7)&%,%"$#

! SE#3&"%3\"$/"##",",34%'#",

struct liste {
  struct liste *next;
  struct liste *prev;
  int inhalt;
};

struct liste *anfang;
struct liste *p;

for (p=anfang; p != NULL; p=p->next) {
  use (p->inhalt);
}
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! 6$72$5))*31,F3?"5F"$*I5#"%",

" ?"5F"$*I5#"%",3UgCBV3",#B50#",3J1,/#%7,'G$7#7#(G",3
1,F3W5/$7F"E%,%#%7,",3U5&"$3/"%,",3,7$)50",3
`7F"V

" 6$72$5))F5#%",3UgC.V3",#B50#",3F",3`7F"d3/f,,",3
5&"$3"&",E500'36$7#7#(G",31,F3W5/$7'3",#B50#",3
U/"%,3Z-5,2d3"%,"3CB*I5#"%3Q13"$Q"12",V
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! J1,/#%7,'G$7#7(G",

" "$051&",3F%"3R"$-",F1,23\7,3J1,/#%7,",d3F"$",3
])G0")",#%"$1,23-"%#"$31,#",3%)36$72$5))3U7F"$3
%,3"%,"$35,F"$",3I5#"%V3'#"B#

" 6$7#7#(G3",#B[0#3,1$3iY./25&"#(Gd3j5)"31,F3
X$21)",#"d3QC3!C

int summe (int x, int y);
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! 8%"3E%,F"#3F"$3`7)G%0"$3F%"3?"5F"$*I5#"%",h
=3Z-"%3R5$%5,#",H
" #include "pfad/zu/datei.h"

I5#"%,5)"3%'#36E5F3U$"05#%\3Q13R"$Q"%.B,%'3)%#3F"$3
C.*I5#"%V

" #include <name.h>

,5)"CB3-%$F3%,3F",3M#5,F5$F*],.01F"*
R"$Q"%.B,%''",32"'1.B#C3

8"0.B"3'%,F3F5'h3!"%)3!51",3F"'32..3E"'#2"0"2#CCC
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! M#5,F5$F*],.01F"*R"$Q"%.B,%''"

U1,F3F"$",3N,#"$7$F,"$V

[esser@s15337257:~]$ cpp -v
Using built-in specs.
Target: i486-linux-gnu
[...]
#include "..." search starts here:
#include <...> search starts here:
 /usr/local/include
 /usr/lib/gcc/i486-linux-gnu/4.4.5/include
 /usr/lib/gcc/i486-linux-gnu/4.4.5/include-fixed
 /usr/include
End of search list.
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! >+-/2.68?@A./

" typ *ptr;&&
=&ptr&-02&.-/&B.-C.6&1:D&.2E10&!+/&?@A&typ

" typ **pptr;&&
=&pptr&-02&.-/&B.-C.6&1:D&.-/./&B.-C.6&!+F&?@A&typ

" ptr&<3E#&pptr&0-/G&HA.-I7.61G6.00./
" *ptr&C-<2&G./&J.62&3:6KIL%&G.6&1/&G.6&HA.-I7.602.,,.&
1<C.,.C2&-02%&1:D&G-.&ptr&3.-C2

" 1/1,+C4&**pptr&-02&.-/&J.62%&1<.6&*pptr&.-/&B.-C.6
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! >+-/2.68?@A./

" M8NA.612+6&.63.:C2&3:&O16-1<,.&.-/./&>+-/2.6

" P.-0A-.,.4

int i;
int *ip;
int **ipp;

i = 42;
ip = &i;       // ip = Adresse von i
ipp = &ip;      // ipp = Adresse von ip

printf (*ip);  // -> 42
printf (**ipp); // -> auch 42
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! Q-I728-/-2-1,-0-.62.&>+-/2.64&0I7,.I72

" P.-0A-.,4

int *ip;
int **ipp;

printf (ip);   // nicht-init. Adresse (0)
printf (*ip);  // illegal -> Abbruch

*ip = 42;      // auch illegal, schreibt an
               // nicht def. Adresse

!"#$%&'()*+,-').+/!+01)#2')*
34%,#56789:;#*+<75+=75')"5'+>)(*)"<<7#*.+?4+@ABCDBE

F(:7'#$"5G+@H+I)"$J9;)$+I+;#K+3"$J
F(:7'+BM+

:;),&"0

! R7$'%.B#3&"%33char* a,b,c;33"#.C

! &"''"$H333char *a, *b, *c;

[esser@macbookpro:tmp]$ cat t2.c 
int main () {
  char* a,b;
  printf ("|a| = %d \n", sizeof(a));
  printf ("|b| = %d \n", sizeof(b));
}

[esser@macbookpro:tmp]$ gcc t2.c; ./a.out 
|a| = 8 
|b| = 1 
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! JY$3N,%O=4%,1O3'%,F3Q5B0$"%.B"3MB"00'3
UK7))5,F7Q"%0",%,#"$G$"#"$V3\"$EY2&5$3
U`*MB"003.'Bd3K7$,3MB"003/'Bd3!5'Bd3#.'BV

! 4%,1O*M#5,F5$F*MB"00H3
!5'B3UL!71$,"3X25%,3MB"00PV

! %)3R"$20"%.B3)%#38%,F7-'*MB"00'H

" F"1#0%.B3)[.B#%2"$350'3`WIC+k+3U`7))5,FC.7)V

" 25,Q35,F"$'3Q13&"F%",",350'367-"$MB"00
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!/"##C:0;*D&2456

! MB"003Q"%2#3F1$.B3:0;*D&35,d3F5''3'%"3&"$"%#3%'#d3
"%,",3!"E"B03",#2"2",3Q13,"B)",

! 6$7)G#'3/f,,",3\"$'.B%"F",351''"B",H

" !"#"$

!"%"$33H3X,-",F"$*6$7)G#d3,%.B#*G$%\%0"2%"$#

" l3&"$33H3i77#*6$7)G#d3EY$3F",3XF)%,%'#$5#7$
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F(:7'+BP+

!/"##C:0;*D&2476

! R7$3F")3#d3%d3&3)"%'#3?%,-"%'"351E3!",1#Q"$d3
i".B,"$d3X$&"%#'\"$Q"%.B,%'

'())(*+,-./0012*0345)6*07#"

*008+9:-;3<&3

" ())(*d3*008H3!",1#Q"$,5)"m3%,F%\%F1"00

" ,-./0012*0d39:-;H3i".B,"$,5)"

" 45)6*0d3<H3X$&"%#'\"$Q"%.B,%'d3T"3,5.B36$7)G#*
+%,'#"001,2351.B3%,3\700"$34[,2"3UQC3!C3
=B7)"="''"$=I5#",=SB)=MM9:;9=M('6$7V

" <3n3L?7)"*R"$Q"%.B,%'P3F"'3!",1#Q"$'
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F(:7'+@A+

A"-"/#%"),1B$"2456

! X)36$7)G#3!"E"B03"%,2"&",31,F3)%#3o+%,25&"p3
5&'.B%./",

! MB"003\"$'1.B#d3U%,3F"$3i"2"0V3"$'#"'387$#350'3
K7))5,F7,5)"3Q13%,#"$G$"#%"$",H

" X0%5'h3U!3'G[#"$V

" MB"00*%,#"$,"3J1,/#%7,h3U!3'G[#"$V

" "%,2"&51#"'3MB"00*K7))5,F7h3UQC3!C3.;V

" "O#"$,"'36$72$5))h3UM1.B"3%,36E5FV
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! !"%'G%"0H3X/#1"00"'3E0$")&%F"0@")9/,)%3
5,Q"%2",3U2=;3n3D$%,#3G7$/%,23(%$".#7$(V

! j5.B3X&5$&"%#",3F"'3!"E"B0'3U7E#H3)%#3"%,"$3
LX,#-7$#PV3"$'.B"%,#3-%"F"$3F"$36$7)G#3q3MB"003
%'#3&"$"%#3EY$3,[.B'#"'3K7))5,F7

'())(*+9:-;3<7#"!"#
>?0,(>())(*
'())(*+9:-;3<7#"$
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F(:7'+@@+
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! W"B$"$"3!"E"B0"351E3"%,)5035&'.B%./",H3)%#3
M")%/707,3@3\7,"%,5,F"$3#$",,",

'())(*+9:-;3<7#"!"#$%!"#
>?0,(>())(*
>?0,(>())(*
'())(*+9:-;3<7#"$

!"#$%&'()*+,-').+/!+01)#2')*
34%,#56789:;#*+<75+=75')"5'+>)(*)"<<7#*.+?4+@ABCDBE

F(:7'#$"5G+@H+I)"$J9;)$+I+;#K+3"$J
F(:7'+@C+

A"-"/#%"),1B$"24<6

! H,/B#&%F"0@")9/,)%35,Q"%2",H3A)3U#%%#V

! &"Q%"B#3'%.B3%))"$351E3F5'35/#1"00"3X$&"%#'*
\"$Q"%.B,%'3UX0#"$,5#%\"H3S$#350'365$5)"#"$3
5,2"&",V
'())(*+9:-;3<7#"&'
/-?BCDEFFCEDCDDG2;H""""/?C=IBCEJC1*(8G2;H""""""" "
/:.?$1-2EKG2;H"""""""""/LC-BA(I8:BMG2;H""
/NDG2;H
'())(*+9:-;3<7#"&'%()*!
.L.;""1;(C())(*""1)0.1(8C())(*""0*/I8C())(*" "
))?CL*OPQ/FJFK""LI*8$FFFF
'())(*+9:-;3<7#"$

!"#$%&'()*+,-').+/!+01)#2')*
34%,#56789:;#*+<75+=75')"5'+>)(*)"<<7#*.+?4+@ABCDBE

F(:7'#$"5G+@H+I)"$J9;)$+I+;#K+3"$J
F(:7'+@E+

A"-"/#%"),1B$"24=6

! ],B50#3)%#3)"B$3],E7$)5#%7,",H3A)"CA

! X1'25&"3",#B[0#3Q1'[#Q0%.BH

" Z12$%EE'$".B#"3UC*=C*CC*CC3"#.CV33!3'G[#"$

" I5#"%&"'%#Q"$31,F3@$1GG"3U())(*d3:)(*)V33!3'G[#"$

" @$fA"31,F3I5#1)=Z"%#3F"$30"#Q#",3r,F"$1,2

'())(*+9:-;3<7#"&'%+&
C*=CCCCCCC"F"())(*":)(*)""DRSDS"T(/"DF""DEFF"/-?BCDEFFCEDCDDG2;H
C*=C*CC*CC"F"())(*":)(*)"UJSSDE"V2*"FE""DEEJ"/?C=IBCEJC1*(8G2;H
C*=C*CC*CC"F"())(*":)(*)"KSWWSU"X.8"DF""DEES"/:.?$1-2EKG2;H
C*=C*CC*CC"F"())(*"())(*"UYKSUE"Z-*"FU"DE3DR"/LC-BA(I8:BMG2;H
C*=C*CC*CC"F"())(*":)(*)"FDYEYD"4(2"DD""DEEY"/NDG2;H
'())(*+9:-;3<7#"$
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F(:7'+@L+

A"-"/#%"),1B$"24>6

! 4""$"3I5#"%3"$Q"12",3UEY$3+OG"$%)",#"VH380:.?

! I5#"%3B5#3@$fA"3:

'())(*+9:-;3<7#"),-./%01')#2)13
'())(*+9:-;3<7#"&'%+&%01')#2)13
C*=C*CC*CC"F"())(*"())(*"E"V2*""U"FY3SK"[()8;-8(I
'())(*+9:-;3<7#"$
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F(:7'#$"5G+@H+I)"$J9;)$+I+;#K+3"$J
F(:7'+@M+

A"-"/#%"),1B$"24I6

! J"B0"$)"0F1,2",H3N,&"/5,,#"'3K7))5,F7

! W"0F1,23/5,,351.B3F"1#'.B'G$5.B%23'"%,

'())(*+9:-;3<7#"4,*
P0".0,,-B;"\H0,\"H0:B;]";I;"50:",(-B3
"^0,,-B;"\HI,\"H*0,"2-.1-M("\HI,\"_:BIL(*)(`
"^0,,-B;"\M0,\"H*0,"2-.1-M("\M0,\"_:BIL(*)(`
"^0,,-B;"\H02\"H*0,"2-.1-M("\H02\"_:BIL(*)(`
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M%"3Y&"$3

,-B"10,,-B;0

5&$1E",

! !"%'G%"0H

,-B"A)



!"#$%&'()*+,-').+/!+01)#2')*
34%,#56789:;#*+<75+=75')"5'+>)(*)"<<7#*.+?4+@ABCDBE

F(:7'#$"5G+@H+I)"$J9;)$+I+;#K+3"$J
F(:7'+EP+

J"02+()&;02F)2456

! M#5,F5$F*+F%#7$351E3500",3N,%O*M('#")",3U1,F3
F5)%#351.B34%,1OVH3LI3UF)'1503"F%#7$V

! 2"-fB,1,2'&"FY$E#%2"3!"F%",1,2

! Q-"%3!"#$%"&'5$#",

" A"-"/#%*;('%3U,5.B3M#5$#35/#%\%"$#m3j7$)50)7F1'V

" A"B0$")&',1%*;('%

! LI351'3R"$'"B",32"'#5$#"#h3R"$05''",37B,"3
MG"%.B"$,3\7,3r,F"$1,2",3)%#3o+'.p339i33

!"#$%&'()*+,-').+/!+01)#2')*
34%,#56789:;#*+<75+=75')"5'+>)(*)"<<7#*.+?4+@ABCDBE

F(:7'#$"5G+@H+I)"$J9;)$+I+;#K+3"$J
F(:7'+LA+

J"02+()&;02F)2476

! 85$1)3N)25,23)%#3LI30"$,",h

" 51E3T"F")3q3,7.B3'73)%,%)50%'#%'.B",3q3N,%O*M('#")3%'#3
"%,3LI3%,'#500%"$#3U/0"%,"'36$72$5))VH

" 0[1E#3%)3e"$)%,503!3B%0E$"%.B3&"%3i")7#"*Z12$%EE
" !"%36$7&0")",3U605##",E"B0"$d3,%.B#3500"3I5#"%*'('#")"3
\"$EY2&5$V3'%,F35,F"$"3+F%#7$",3"\#0C3,%.B#3"$$"%.B&5$d3
LI3\%"00"%.B#3F7.B3!32%0#30"%F"$3,%.B#3)"B$3EY$35/#1"00"3
4%,1O*R"$'%7,",

'())(*+9:-;3<7#"&'%+&%(-'9(D38(73%(-'9(D38(1*2.'
C*=d*Cd*Cd"F"*008"*008"SSEDERW"P0L""R""DEEK">:)*>/IB>(,-.)
C*=d*Cd*Cd"F"*008"*008""WYEYJE"X.8"FU""DEEK">:)*>/IB>LI

!"#$%&'()*+,-').+/!+01)#2')*
34%,#56789:;#*+<75+=75')"5'+>)(*)"<<7#*.+?4+@ABCDBE

F(:7'#$"5G+@H+I)"$J9;)$+I+;#K+3"$J
F(:7'+LB+

J"02+()&;02F)2486

! 8".B'"0,3%,3F",3!"5$&"%#1,2')7F1'H3Id3jd3-d3V

" IH3e"O#3\7$3F")3`1$'7$3"%,EY2",

" -H3e"O#3,5.B3F")3`1$'7$3"%,EY2",

" jH3e"O#35)3Z"%0",5,E5,23"%,EY2",

" VH3e"O#35)3Z"%0",",F"3"%,EY2",

! !"5$&"%#1,2')7F1'3\"$05''",H3o+'.p

! j5\%2%"$",3%)3e"O#H333333333333331
`1$'7$#5'#",37F"$H333333?3333333333333A

k

!"#$%&'()*+,-').+/!+01)#2')*
34%,#56789:;#*+<75+=75')"5'+>)(*)"<<7#*.+?4+@ABCDBE

F(:7'#$"5G+@H+I)"$J9;)$+I+;#K+3"$J
F(:7'+L@+

J"02+()&;02F)24<6

! Z"%.B",3=3e"O#30f'.B",H

" %)3!"5$&"%#1,2')7F1'3)%#3oiY./'.B$%##p31,F3o+,#Epd3
-%"351'35,F"$",3+F%#7$",3&"/5,,#

" %)3!"E"B0')7F1'3)"B$"$"3Wf20%.B/"%#",H
" d330f'.B#3Z"%.B",31,#"$3`1$'7$

" l330f'.B#3Z"%.B",30%,/'3\7,3`1$'7$

" ;=330f'.B#35&3`1$'7$*67'%#%7,3&%'3X,E5,23F"'3
,[.B'#",'387$#"'

" ;;330f'.B#35/#1"00"3Z"%0"

" \7$5&3Z5B0H3W"B$E5.B51'EYB$1,23UFS;;H3;t3Z"%0",V



!"#$%&'()*+,-').+/!+01)#2')*
34%,#56789:;#*+<75+=75')"5'+>)(*)"<<7#*.+?4+@ABCDBE

F(:7'#$"5G+@H+I)"$J9;)$+I+;#K+3"$J
F(:7'+LC+

J"02+()&;02F)24=6

! MG"%.B"$,31,F3&"",F",

" ]))"$3Q1"$'#3%,3F",3!"E"B0')7F1'
!3%)3Z-"%E"0'E5003"%,)503o+'.p3F$Y./",

" MG"%.B"$,H333=

" MG"%.B"$,3U"$Q-%,2",VH333=i

" !"",F",3U/05GG#3,1$d3-",,3e"O#3'"%#30"#Q#")3
MG"%.B"$,3,%.B#3\"$[,F"$#3-1$F"VH3339

" !"",F",3"$Q-%,2",3U7B,"3'G"%.B"$,VH3339i

" MG"%.B"$,31,F3&"",F",H333=933U7F"$H3mm37B,"3LHPV3

!"#$%&'()*+,-').+/!+01)#2')*
34%,#56789:;#*+<75+=75')"5'+>)(*)"<<7#*.+?4+@ABCDBE

F(:7'#$"5G+@H+I)"$J9;)$+I+;#K+3"$J
F(:7'+LE+

J"02+()&;02F)24>6

! M1.B"3%)3e"O#

" R7$-[$#''1.B"H3>31,F3M1.B&"2$%EEd3F5,,3o+%,25&"p

" MG$1,23Q1)3,[.B'#",3e$"EE"$H3B3U,"O#V

" iY./-[$#''1.B"H3g31,F3M1.B&"2$%EEd3F5,,3o+%,25&"p

" MG$1,23Q1)3,[.B'#",3e$"EE"$H3B

" 8".B'"03Q-%'.B",3R7$-[$#'*31,F3iY./-[$#''1.B"H
"%,E5.B3>3&Q-C3g3d3F5,,3+%,25&"31,F3)%#3B3-"%#"$3
U%,3,"1"$3i%.B#1,2V3'1.B",

!"#$%&'()*+,-').+/!+01)#2')*
34%,#56789:;#*+<75+=75')"5'+>)(*)"<<7#*.+?4+@ABCDBE

F(:7'#$"5G+@H+I)"$J9;)$+I+;#K+3"$J
F(:7'+LL+

J"02+()&;02F)24I6

! iY./2[,2%23)5.B",3=3-%"F"$B"$'#"00",

" 4"#Q#"3r,F"$1,23$Y./2[,2%23)5.B",H3:3U1,F7V

" 2"B#351.B3)"B$E5.BH3:d3:d3:d3l

" l31,F3)%#3W"B$E5.B51'EYB$1,2H3Y:33)5.B#3F%"3
0"#Q#",3F$"%3r,F"$1,2",3$Y./2[,2%2

" +%,",3N,F7*M.B$%##351EB"&",H33oM#$2pa*333*(;0

" )"B$E5.B"'3i"F7H3QC3!C3Y3oM#$2pn*

!"#$%&'()*+,-').+/!+01)#2')*
34%,#56789:;#*+<75+=75')"5'+>)(*)"<<7#*.+?4+@ABCDBE

F(:7'#$"5G+@H+I)"$J9;)$+I+;#K+3"$J
F(:7'+LM+

J"02+()&;02F)24O6

! `7G(3u365'#"H3K7G%"$",3l

" 5=3U5&3`1$'7$G7'%#%7,3&%'387$#",F"V
" 5#3U5&3`1$'7$G7'%#%7,3&%'3Z"%0",",F"V
" 553U25,Q"3Z"%0"V
" Y553UF$"%3Z"%0",35&3F"$35/#1"00",V

! l31,F3+%,EY2",

" 633UEY2#3],B50#3F"'361EE"$'35,3`1$'7$G7'%#%7,3"%,V

! `1#3u365'#"

" 4f'.B",3)%#3;;d3;=3"#.Cm3F5,,3"%,EY2",3)%#36



!"#$%&'()*+,-').+/!+01)#2')*
34%,#56789:;#*+<75+=75')"5'+>)(*)"<<7#*.+?4+@ABCDBE

F(:7'#$"5G+@H+I)"$J9;)$+I+;#K+3"$J
F(:7'+LN+

J"02+()&;02F)24P6

! `7G(3u365'#"3)%#3F"$3W51'

" 8",,3M%"3F%"32$5E%'.B"3S&"$E0[.B"3\"$-",F",d3
2"B#3"'351.B3)%#3F"$3W51'H

" K7G%"$",H3W51'Q"%2"$351E3;C3Z"%.B",d3/0%./",3U1,F3
2"F$Y./#3B50#",Vd3Q1)30"#Q#",3Z"%.B",3Q%"B",d3
07'05''",

" +%,EY2",H3`1$'7$3Q13Z%"03&"-"2",d3F5,,3U%)3
+%,EY2")7F1'sV3F%"3)%##0"$"3W51'#5'#"3F$Y./",

" !"%3&"%F",3M.B$%##",3)1''3)5,3T"3,5.B3LI*R"$'%7,3
"\#0C3F%"3oN)'.B50#p*e5'#"3F$Y./",

!"#$%&'()*+,-').+/!+01)#2')*
34%,#56789:;#*+<75+=75')"5'+>)(*)"<<7#*.+?4+@ABCDBE

F(:7'#$"5G+@H+I)"$J9;)$+I+;#K+3"$J
F(:7'+LO+

J"02+()&;02F)245Q6

! I5#"%3%)3+F%#7$3fEE,",H

'())(*+9:-;3<7"73%E2)1382*1

! Q-"%#"3I5#"%35,3`1$'7$G7'%#%7,3B%,Q105F",H

3*(-;"a-8(IB-,(

U%)3!"E"B0')7F1'sV

!"#$%&'()*+,-').+/!+01)#2')*
34%,#56789:;#*+<75+=75')"5'+>)(*)"<<7#*.+?4+@ABCDBE

F(:7'#$"5G+@H+I)"$J9;)$+I+;#K+3"$J
F(:7'+LP+

!/"##CMB0)B$#",2456

! I%"3MB"003U1,F351.B35,F"$"36$72$5))"V3,1#Q",3V*C
1"$',1%FB0)B$#",3UEY$3SG#%7,",d3+%,'#"001,2",3"#.CV

! L'"#P32%&#3"%,"34%'#"3500"$3%,3F%"'"$3MB"0032"'"#Q#",3
R5$%5&0",351'3
$ set
BASH=/bin/bash
BASH_VERSION='3.2.48(1)-release'
COLUMNS=156
COMMAND_MODE=unix2003
DIRSTACK=()
DISPLAY=/tmp/launch-Lujw2L/org.x:0
EUID=501
GROUPS=()
HISTFILE=/home/esser/.bash_history
HISTFILESIZE=500
HISTSIZE=500
HOME=/home/esser
HOSTNAME=macbookpro.fritz.box
...

!"#$%&'()*+,-').+/!+01)#2')*
34%,#56789:;#*+<75+=75')"5'+>)(*)"<<7#*.+?4+@ABCDBE

F(:7'#$"5G+@H+I)"$J9;)$+I+;#K+3"$J
F(:7'+MA+

!/"##CMB0)B$#",2476

! +%,Q"0,"3R5$%5&0",32"&",3M%"3)%#3L".B7P31,F3"%,")3
I7005$*Z"%.B",3UvV3\7$3F")3R5$%5&0",,5)",351'

! Q1)3r,F"$,3=3M"#Q",3'.B$"%&",3M%"3L\5$n-"$#PH3

! M%"3/f,,",3R5$%5&0",351.B3"YD;0&)"0",H

$ TESTVAR=fom
$ echo $TESTVAR
fom
$ set | grep TEST
TESTVAR=fom
$ _

$ echo $SHELL
/bin/bash
$ _

$ export TESTVAR
$ _ =&/SI702.&*+,-.



!"#$%&'()*+,-').+/!+01)#2')*
34%,#56789:;#*+<75+=75')"5'+>)(*)"<<7#*.+?4+@ABCDBE

F(:7'#$"5G+@H+I)"$J9;)$+I+;#K+3"$J
F(:7'+MB+

!/"##CMB0)B$#",2486

! +OG7$#%"$",h

8"$#3"%,"$3R5$%5&0",32%0#3,1$307/503%,3F"$3051E",F",3
MB"00C

! +OG7$#%"$#"3R5$%5&0",32"0#",351.B3%,351'3F"$3MB"003
B"$51'32"'#5$#"#",36$72$5))",

$ A=eins; B=zwei; export A
$ echo "A=$A B=$B"
A=eins B=zwei
$ bash           # neue Shell starten; das ist ein neues Programm!
$ echo "A=$A B=$B"
A=eins B=
$ exit           # diese zweite Shell verlassen, zurück zur ersten
$ echo "A=$A B=$B"
A=eins B=zwei

R

!"#$%&'()*+,-').+/!+01)#2')*
34%,#56789:;#*+<75+=75')"5'+>)(*)"<<7#*.+?4+@ABCDBE

F(:7'#$"5G+@H+I)"$J9;)$+I+;#K+3"$J
F(:7'+M@+

!/"##CMB0)B$#",24<6

! 4%'#"3500"$3"OG7$#%"$#",3R5$%5&0",32%&#3L"OG7$#P37B,"3
X$21)",#351'3q3500"$F%,2'3%,31,2"-fB,0%.B"$3M(,#5O

! U?%,#"$2$1,FH3LF".05$"3*O3RXiP3"OG7$#%"$#3"&",E500'3F%"3
R5$%5&0"3RXid3%'#350'73F5''"0&"3-%"3L"OG7$#3RXiPV

$ export
declare -x A="1"
declare -x Apple_PubSub_Socket_Render="/tmp/launch-CYfDhh/Render"
declare -x COMMAND_MODE="unix2003"
declare -x DISPLAY="/tmp/launch-Lujw2L/org.x:0"
declare -x HOME="/Users/esser"
declare -x INFOPATH="/sw/share/info:/sw/info:/usr/share/info"
declare -x LOGNAME="esser"
...

!"#$%&'()*+,-').+/!+01)#2')*
34%,#56789:;#*+<75+=75')"5'+>)(*)"<<7#*.+?4+@ABCDBE

F(:7'#$"5G+@H+I)"$J9;)$+I+;#K+3"$J
F(:7'+MC+

L)%&;0Z2456

! MB"003)"$/#3'%.B3F%"3"%,2"2"&",",3!"E"B0"3
UL?%'#7$(PV

! K7)G0"##"3X1'25&"3)%#3LB%'#7$(PH

! 8%"3\%"0"3+%,#$[2"h33j7$)503t::H

$ history
1  df -h
2  ll
3  /opt/seamonkey/seamonkey
4  dmesg|tail
5  ping hgesser.de
6  google-chrome 
7  killall kded4

$ echo $HISTSIZE
500

!"#$%&'()*+,-').+/!+01)#2')*
34%,#56789:;#*+<75+=75')"5'+>)(*)"<<7#*.+?4+@ABCDBE

F(:7'#$"5G+@H+I)"$J9;)$+I+;#K+3"$J
F(:7'+ME+

L)%&;0Z2476

! j"&",3X1'25&"3F"$3/7)G0"##",3?%'#7$(32%&#3"'351.B3
"%,"3%,#"00%2",#"3M1.B"3,5.B350#",3K7))5,F7'H3oM#$2*ip

! )%#3o+%,25&"p351'EYB$",
! -"%#"$"3oM#$2*ip30%"E"$,3[0#"$"3e$"EE"$
! X1A"$F")H3W%#3o6E"%03B7.Bpd3o6E"%03$1,#"$p3F1$.B350#"3
!"E"B0"3&0[##"$,

! 2"E1,F","'3K7))5,F73/5,,3Y&"$,7))",31,F3
Y&"$5$&"%#"#3-"$F",

$  # Suche nach dem letzten echo-Aufruf
$ ^R 
(reverse-i-search)`ech': echo $HISTFILESIZE 



!"#$%&'()*+,-').+/!+01)#2')*
34%,#56789:;#*+<75+=75')"5'+>)(*)"<<7#*.+?4+@ABCDBE

F(:7'#$"5G+@H+I)"$J9;)$+I+;#K+3"$J
F(:7'+ML+

[)#&"02-.02\"Y&C!&0"B*%

! ]F""3&"%)3J%0#"$H

" M#5,F5$F"%,25&"3%,3M#5,F5$F51'25&"3\"$-5,F"0,

" K"##",351'3J%0#"$,3Q1'5))",3&51",H

" prog1 | filter1 | filter2 | filter33l
" )%#3+%,25&"F5#"%H
prog1 < eingabe | filter1 | l3

! .5#d3.1#d3"OG5,Fd3E)#d3B"5Fd37Fd3T7%,d3,0d3G5'#"d3
G$d3'"Fd3'7$#d3'G0%#d3#5%0d3#$d31,"OG5,Fd31,%wd3-.

!"#$%&'()*+,-').+/!+01)#2')*
34%,#56789:;#*+<75+=75')"5'+>)(*)"<<7#*.+?4+@ABCDBE

F(:7'#$"5G+@H+I)"$J9;)$+I+;#K+3"$J
F(:7'+MM+

9B&

! .5#3'#"B#3EY$3.7,9B&",5#"3U5,"%,5,F"$EY2",V

! 2%&#3)"B$"$"3I5#"%",31,)%##"0&5$3B%,#"$"%,5,F"$3
51'

! 51E381,'.B351.B3,1$3"%,"3I5#"%
!3W%,%*I5#"%&"#$5.B#"$

! MG"Q%507G#%7,",H3

" *,3UZ"%0",,1))"$,V

" *e3Ue5&'350'3x]35,Q"%2",V

" l31,F3"%,%2"3-"%#"$"3U'%"B"H3)5,3.5#V

!"#$%&'()*+,-').+/!+01)#2')*
34%,#56789:;#*+<75+=75')"5'+>)(*)"<<7#*.+?4+@ABCDBE

F(:7'#$"5G+@H+I)"$J9;)$+I+;#K+3"$J
F(:7'+MN+

9'&

! .1#3/5,,3'G50#",-"%'"3e"O#351''.B,"%F",3q3MG50#",3
'%,F3-5B0-"%'"3F"E%,%"$&5$3Y&"$

" Z"%.B",G7'%#%7,",

" e$",,Q"%.B",3UF%"3072%'.B"3MG50#",3\7,"%,5,F"$3
#$",,",V

$ cat test.txt 
1234 678901 234
abc def ghijklmn
r2d2 12 99
1 2 3
Langer Testeintrag

$ cut -c3-8 test.txt 
34 678
c def 
d2 12 
2 3
nger T

$ cut -d" " -f2,3 test.txt 
678901 234
def ghijklmn
12 99
2 3
Testeintrag

I4&I7161I2.6Z&
&&&&3.-I7./<10-.62

G4&G.,-F-2.6Z&
&&&&?6.//3.-I7./

D4&D-.,G&[*.,G\

!"#$%&'()*+,-').+/!+01)#2')*
34%,#56789:;#*+<75+=75')"5'+>)(*)"<<7#*.+?4+@ABCDBE

F(:7'#$"5G+@H+I)"$J9;)$+I+;#K+3"$J
F(:7'+MO+

-*&

! E)#3U-7$*5&V3&$%.B#3e"O#F5#"%",31)

! 65$5)"#"$3*-ytH3!$"%#"3yt3U-%F#BV

$ cat test.txt
Das ist mal ein Beispiel fuer einen Satz. Das ist mal ein Beispiel fue 
r einen Satz. Das ist mal ein Beispiel fuer einen Satz. Das ist mal ei 
n Beispiel fuer einen Satz. Das ist mal ein Beispiel fuer einen Satz. 
Das ist mal ein Beispiel fuer einen Satz. Das ist mal ein Beispiel fue 
r einen Satz. Das ist mal ein Beispiel fuer einen Satz. Das ist mal ei 
n Beispiel fuer einen Satz. Das ist mal ein Beispiel fuer einen Satz.

$ fmt test.txt
Das ist mal ein Beispiel fuer einen Satz. Das ist mal ein Beispiel
fuer einen Satz. Das ist mal ein Beispiel fuer einen Satz. Das ist
mal ein Beispiel fuer einen Satz. Das ist mal ein Beispiel fuer
einen Satz. Das ist mal ein Beispiel fuer einen Satz. Das ist mal
ein Beispiel fuer einen Satz. Das ist mal ein Beispiel fuer einen
Satz. Das ist mal ein Beispiel fuer einen Satz. Das ist mal ein
Beispiel fuer einen Satz.

L.-/.&
UF<6KI7.

B.-,./8&
:F<6KI7.



!"#$%&'()*+,-').+/!+01)#2')*
34%,#56789:;#*+<75+=75')"5'+>)(*)"<<7#*.+?4+@ABCDBE

F(:7'#$"5G+@H+I)"$J9;)$+I+;#K+3"$J
F(:7'+MP+

%D#)&

! 'G0%#3/5,,32$7A"3I5#"%",3%,3)"B$"$"3I5#"%",3)%#3
5,2"2"&","$3W5O%)502$fA"351E#"%0",

! U.5#3EY2#3F%"'"35,'.B0%"A",F3-%"F"$3Q1'5))",V
$ split ZM_ePaper_18_11.pdf -b1440k ZM_ePaper_18_11.pdf.
$ ls -l ZM*
-rw-r--r-- 1 esser esser 10551293 2011-04-29 06:58 ZM_ePaper_18_11.pdf
-rw-r--r-- 1 esser esser  1474560 2011-04-29 14:46 ZM_ePaper_18_11.pdf.aa
-rw-r--r-- 1 esser esser  1474560 2011-04-29 14:46 ZM_ePaper_18_11.pdf.ab
-rw-r--r-- 1 esser esser  1474560 2011-04-29 14:46 ZM_ePaper_18_11.pdf.ac
-rw-r--r-- 1 esser esser  1474560 2011-04-29 14:46 ZM_ePaper_18_11.pdf.ad
-rw-r--r-- 1 esser esser  1474560 2011-04-29 14:46 ZM_ePaper_18_11.pdf.ae
-rw-r--r-- 1 esser esser  1474560 2011-04-29 14:46 ZM_ePaper_18_11.pdf.af
-rw-r--r-- 1 esser esser  1474560 2011-04-29 14:46 ZM_ePaper_18_11.pdf.ag
-rw-r--r-- 1 esser esser   229373 2011-04-29 14:46 ZM_ePaper_18_11.pdf.ah
$ cat ZM_ePaper_18_11.pdf.* > ZM_Kopie.pdf
$ ls -l ZM_Kopie.pdf 
-rw-r--r-- 1 esser esser 10551293 2011-04-29 14:48 ZM_Kopie.pdf
$ diff ZM_ePaper_18_11.pdf ZM_Kopie.pdf 
$ _
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F(:7'+NA+

%;0&

! '7$#3%'#3"%,3/7)G0"O"'3M7$#%"$*e770d3F5'

" M7$#%"$1,23,5.B3!*#"$3MG50#"

" 50GB5&"#%'.B"31,F3,1)"$%'.B"3M7$#%"$1,2

1,#"$'#Y#Q#

! +%,E5.B"3!"%'G%"0"H
$ cat test3.txt 
13 Autos
5 LKW
24 Fahrraeder
2 Baeume
Wohnung
Haus
Hotel
Strasse
Allee

$ sort test3.txt 
13 Autos
2 Baeume
24 Fahrraeder
5 LKW
Allee
Haus
Hotel
Strasse
Wohnung

$ sort -n test3.txt 
Allee
Haus
Hotel
Strasse
Wohnung
2 Baeume
5 LKW
13 Autos
24 Fahrraeder

!"#$%&'()*+,-').+/!+01)#2')*
34%,#56789:;#*+<75+=75')"5'+>)(*)"<<7#*.+?4+@ABCDBE

F(:7'#$"5G+@H+I)"$J9;)$+I+;#K+3"$J
F(:7'+NB+

',)]

! 1,%w3U',)]1"d3"%,)50%2V3E5''#3)"B$"$"3
%F",#%'.B"3U51E"%,5,F"$3E702",F"V3Z"%0",3Q13
"%,"$3Q1'5))",m3",#E"$,#350'73I7GG0"$

! X0#"$,5#%\"H3!"%)3M7$#%"$",3)%#3'7$#3/5,,3)5,3
Y&"$3F%"3SG#%7,3*13U',%w1"V3F%$"/#3I7GG0"$3
",#E"$,",m

" '#5##33sort datei | uniq3350'73
&"''"$33sort -u datei

!"#$%&'()*+,-').+/!+01)#2')*
34%,#56789:;#*+<75+=75')"5'+>)(*)"<<7#*.+?4+@ABCDBE

F(:7'#$"5G+@H+I)"$J9;)$+I+;#K+3"$J
F(:7'+N@+

10"D

! 2$"G3U107&50=0"2105$3"OG$"''%7,=D$%,#V3Q"%2#3,1$3
F%"3Z"%0",3"%,"$3I5#"%d3F%"3"%,",3M1.B&"2$%EE3
",#B50#",3q37F"$3,%.B#3",#B50#",3USG#%7,3*\V
$ wc -l /etc/passwd
57 /etc/passwd
$ grep esser /etc/passwd 
esser:x:1000:1000:Hans-Georg Esser,,,:/home/esser:/bin/bash
$ grep /bin/bash /etc/passwd 
root:x:0:0:root:/root:/bin/bash
esser:x:1000:1000:Hans-Georg Esser,,,:/home/esser:/bin/bash
$ grep -v /bin/bash /etc/passwd | head -n5 
daemon:x:1:1:daemon:/usr/sbin:/bin/sh
bin:x:2:2:bin:/bin:/bin/sh
sys:x:3:3:sys:/dev:/bin/sh
sync:x:4:65534:sync:/bin:/bin/sync
games:x:5:60:games:/usr/games:/bin/sh



!"#$%&'()*+,-').+/!+01)#2')*
34%,#56789:;#*+<75+=75')"5'+>)(*)"<<7#*.+?4+@ABCDBE

F(:7'#$"5G+@H+I)"$J9;)$+I+;#K+3"$J
F(:7'+NC+

%"(245U76

! '"F3U!#$"5)3+(%#7$V3EYB$#3U1C35CV3M1.B",*=3
+$'"#Q",*J1,/#%7,",3%,3"%,")3e"O#3F1$.B
$ cat test4.txt 
Das Wort ist ein Wort, und mehrere
Woerter sind der Plural von Wort.
Ohne Woerter oder Worte gibt es
keinen Satz - wir sind wortlos.

$ sed 's/Wort/Bild/' test4.txt 
Das Bild ist ein Wort, und mehrere
Woerter sind der Plural von Bild.
Ohne Woerter oder Bilde gibt es
keinen Satz - wir sind wortlos.

$ sed 's/Wort/OHM/g' test4.txt 
Das OHM ist ein OHM, und mehrere
Woerter sind der Plural von OHM.
Ohne Woerter oder OHMe gibt es
keinen Satz - wir sind wortlos.

$ sed 's/Wort/OHM/gi' test4.txt 
Das OHM ist ein OHM, und mehrere
Woerter sind der Plural von OHM.
Ohne Woerter oder OHMe gibt es
keinen Satz - wir sind OHMlos.

04 0:<02-2:2. [);###;###;C-\
C4 C,+<1, [0;###;###;--\
-4 -C/+6.&I10. [0;###;###;C,\

T-.&-8NA2-+/&C-<2&.0&/-I72&-/&
].G.6&0.G8O.60-+/R
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F(:7'#$"5G+@H+I)"$J9;)$+I+;#K+3"$J
F(:7'+NE+

%"(247U76

! '"F*SG#%7,",H

" *%H3%,*G05."*"F%#%,2d3\"$[,F"$#3F%"35,2"2"&","3I5#"%m
5)3&"'#",3)%#3X,25&"3"%,"'3M1EE%O3EY$3"%,"3!5./1G*
I5#"%H
QC3!C3sed -i.bak 's/Wort/Bild/g' test4.txt
0"2#3"$'#3M%.B"$B"%#'/7G%"3#"'#>C#O#C&5/35,31,F3
\"$[,F"$#3F5,,3#"'#>C#O#

" *"H3Q1)3K7)&%,%"$",3)"B$"$"$3+$'"#Q1,2",m3QC3!C
sed -e 's/1/eins/g' -e 's/2/zwei/g' test.txt

" -"%#"$"3SG#%7,",3!3W5,G52"

!"#$%&'()*+,-').+/!+01)#2')*
34%,#56789:;#*+<75+=75')"5'+>)(*)"<<7#*.+?4+@ABCDBE

F(:7'#$"5G+@H+I)"$J9;)$+I+;#K+3"$J
F(:7'+NL+

^"1'#_0"2E'%(0.9N"

! ]F""H3X002")"%,"$"3M1.B&"2$%EE"d3\"$20"%.B&5$3)%#3
8%0F.5$F'3Ugd3hV3&"%3I5#"%,5)",

! W1'#"$H

" C33q3"%,3&"0%"&%2"'3Z"%.B",
" o5&.Fp33q3"%,"'3F"$3
Z"%.B",35d3&d3.d3F

" o9*zp33q3"%,"'3F"$3Z"%.B",3
9d3<d3>d3td3{d3yd3z

" x33q3Z"%0",5,E5,2

! ^&&_&B.-,././G.
! `&&_&!+67.6-C.6&a:0G6:IL&G16D&

!+6L+FF./%&F:00&1<.6&/-I72
! b&&_&!+67.6-C.6&a:0G6:IL&L1//&

<.,-.<-C&+D2&[1:I7&$&F1,\&
!+6L+FF./

$ cat test5.txt 
Haus
Die Hotels
Hotels am Wasser
Bau-Haus-Objekt
Diese Zeile nicht

$ grep 'H.*s' test5.txt 
Haus
Die Hotels
Hotels am Wasser
Bau-Haus-Objekt

$ sed 's/H.*s/HAUS/g' test5.txt 
HAUS
Die HAUS
HAUSer
Bau-HAUS-Objekt
Diese Zeile nicht


