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Today

• More Strings

2



Strings
(recap)
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!"#$%&'(%)%*+",&%,&%#%&-$,./0.*1

!"#$%&'(%)%23+343"343,343&343%343,343&343%343#34
%%%%%%%%%%%%3%343&343-343$343,343.343/3430.3 5143063

3+3 3"3 3,3 3&3 3%3 3,3 3&3 3%3 3#3 3%3 3&3 3-3 3$3 3,3 3.3 3/3

&7

30.33063



C String Issues

• Need to decide maximum string length in advance
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89:;,.:%<+=>?@A%B6
CCC
!"#$%&'<+=>?@A%D%E(1

Warning!
for the 3063



Shorter is Fine
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89:;,.:%<+=>?@A%EF
CCC
!"#$%.#G:'<+=>?@A%D%E(%)%*HI.#-"#.*1

3H3 3I3 3.3 3#3 3-3 3"3 3#3 3.3306330633063306330633063

,.-%#'J(%)%2E4K51
,.-%#'J(%)%2E4K46464651

!"#$%.#G:'<+=>?@A%D%E(%)%*HI.#-"#.EKFBJL*1

3H3 3I3 3.3 3#3 3-3 3"3 3#3 3.3 3E3 3K3 3F3 3B3 3J3 3L3

Legal, but not a string



C String Issues
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• Strings don’t know how long they are

• Need to search for the 3063

• Arrays don’t know how big they are

• Don’t know if a string will fit into a given !"#$'(



Strings
(not a recap)
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Printing Strings

• M$,.-;NO has a P& conversion specifier
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!"#$%G:&&#/:K'(%)%*J6P%Q;;R0.*1
M$,.-;NG:&&#/:KO1%

!"#$%-$ISTU:'K(%)%*V,*1
M$,.-;N*P&*4%-$ISTU:O1

!"#$%G:&&#/:E'(%)%*V:UUI%:W:$XI.:C0.*1
M$,.-;NG:&&#/:EO1

Wrong

Wrong

V:UUI%:W:$XI.:C

YY

YY

M$,.-;N*P&*4%G:&&#/:KO1 J6P%Q;;R



Reading Strings

• Can use &!#.;NO with P& specifier

• Stops at the first whitespace character
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!"##$

!"#$%,.MS-'ZA[\+>?@A%D%E(1
&!#.;N*P&*4%,.MS-O1

,.MS-7 *V:UUI*

!"##$%"&"'($)"* ,.MS-7 *V:UUI*



!"#$%&

• Reads a single line, throws out 30.3, adds 3063
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89:;,.:%ZA[\+>?@A%J
CCC

!"#$%,.MS-'ZA[\+>?@A%D%E(1
/:-&N,.MS-O1
M$,.-;N*P&0.*4%,.MS-O1

3V3 3,33063

3V3 3:3 3U3 3U3 3I3 30633%3 3-3 3"3 3:3 3$3 3:3

!+

!"##$%,-"'"

!"#$%]/:-&N!"#$%]&O1



Never Use !"#$%&!

• /:-&NO is inherently unsafe
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You are not allowed to use !"#$%& on 
assignments and tests



'!"#$%&

• Reads a single line of at most &,^: - E 
characters, keeps the 30.3 (if room), adds 3063

• The stream is where to read from, for us it’s 
always &-9,.

13

!"#$%];/:-&N!"#$%]&4%,.-%&,^:4%_Z?@%]&-$:#GO1
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89:;,.:%ZA[\+>?@A%J
CCC

!"#$%,.MS-'ZA[\+>?@A%D%E(1
/:-&N,.MS-O1
M$,.-;N*P&0.*4%,.MS-O1

!"#$%];/:-&N!"#$%]&4%,.-%&,^:4%_Z?@%]&-$:#GO1
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89:;,.:%ZA[\+>?@A%J
CCC

!"#$%,.MS-'ZA[\+>?@A%D%E(1
;/:-&N,.MS-4%ZA[\+>?@A%D%E4%&-9,.O1
M$,.-;N*P&0.*4%,.MS-O1

!"#$%];/:-&N!"#$%]&4%,.-%&,^:4%_Z?@%]&-$:#GO1



String Processing
• It’s just an array...
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,.-%!IS.-ASG<M#!:&N!I.&-%!"#$%&'(4%,.-%.O
2
%%%%,.-%!IS.-:$%)%61
%%%%
%%%%;I$%N,.-%,%)%61%,%`%.1%,DDO
%%%%2
%%%%%%%%,;%N&',(%))%3%3O
%%%%%%%%2
%%%%%%%%%%%%!IS.-:$DD1
%%%%%%%%5
%%%%5
%%%%
%%%%$:-S$.%!IS.-:$1
5
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()#*+,-)#.-/012+"$%+,)$#*+324*$567*()#*)&
8
****()#*+,-)#"4*9*:;
****
****',4*%()#*(*9*:;*(*<*);*(==&
****8
********('*%$5(6*99*>*>&
********8
************+,-)#"4==;
********?
****?
****
****4"#-4)*+,-)#"4;
?

!"#$%&'abc>?@A%D%E(1
%%%%
;/:-&N&4%abc>?@A%D%E4%&-9,.O1

,.-%.SG<M#!:&%)%!IS.-ASG<M#!:&N&4%abc>?@A%D%EO1
%%%%
M$,.-;N*+":$:%#$:%P9%&M#!:&C0.*4%.SG<M#!:&O1



• It’s just an array...

• We know there’s a 3063 at the end

String Processing
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but there is a difference

3V3 3,3 3063&7

$5:6 $5@6 $5A6 $5B6 $5C6
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• It’s just an array...

• We know there’s a 3063 at the end

String Processing

20

but there is a difference

3V3 3,3 3063&7

$5:6 $5@6 $5A6 $5B6 $5C6

;I$%N,.-%,%)%61%,%`%.1%,DDO

;I$%N,.-%,%)%61%&',(%R)%30631%,DDO



21

,.-%!IS.-ASG<M#!:&N!I.&-%!"#$%&'(4%,.-%.O
2
%%%%,.-%!IS.-:$%)%61
%%%%
%%%%;I$%N,.-%,%)%61%,%`%.1%,DDO
%%%%2
%%%%%%%%,;%N&',(%))%3%3O
%%%%%%%%2
%%%%%%%%%%%%!IS.-:$DD1
%%%%%%%%5
%%%%5
%%%%
%%%%$:-S$.%!IS.-:$1
5
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,.-%!IS.-ASG<M#!:&N!I.&-%!"#$%&'(4%,.-%.O
2
%%%%,.-%!IS.-:$%)%61
%%%%
%%%%;I$%N,.-%,%)%61%$5(6*D9*>E:>1%,DDO
%%%%2
%%%%%%%%,;%N&',(%))%3%3O
%%%%%%%%2
%%%%%%%%%%%%!IS.-:$DD1
%%%%%%%%5
%%%%5
%%%%
%%%%$:-S$.%!IS.-:$1
5



23

,.-%!IS.-ASG<M#!:&N!I.&-%!"#$%&'(O
2
%%%%,.-%!IS.-:$%)%61
%%%%
%%%%;I$%N,.-%,%)%61%$5(6*D9*>E:>1%,DDO
%%%%2
%%%%%%%%,;%N&',(%))%3%3O
%%%%%%%%2
%%%%%%%%%%%%!IS.-:$DD1
%%%%%%%%5
%%%%5
%%%%
%%%%$:-S$.%!IS.-:$1
5
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()#*+,-)#.-/012+"$%+,)$#*+324*$56&
8
****()#*+,-)#"4*9*:;
****
****',4*%()#*(*9*:;*$5(6*D9*>E:>;*(==&
****8
********('*%$5(6*99*>*>&
********8
************+,-)#"4==;
********?
****?
****
****4"#-4)*+,-)#"4;
?

!"#$%&'abc>?@A%D%E(1
%%%%
;/:-&N&4%abc>?@A%D%E4%&-9,.O1

,.-%.SG<M#!:&%)%!IS.-ASG<M#!:&N&O1
%%%%
M$,.-;N*+":$:%#$:%P9%&M#!:&C0.*4%.SG<M#!:&O1
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()#*+,-)#.-/012+"$%+,)$#*+324*$567*()#*)&
8
****()#*+,-)#"4*9*:;
****
****',4*%()#*(*9*:;*(*<*);*(==&
****8
********('*%$5(6*99*>*>&
********8
************+,-)#"4==;
********?
****?
****
****4"#-4)*+,-)#"4;
?

()#*+,-)#.-/012+"$%+,)$#*+324*$56&
8
****()#*+,-)#"4*9*:;
****
****',4*%()#*(*9*:;*$5(6*D9*>E:>;*(==&
****8
********('*%$5(6*99*>*>&
********8
************+,-)#"4==;
********?
****?
****
****4"#-4)*+,-)#"4;
?

Slower

Wrong
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3V3 3,3 3%3 3-3 3"3 3:3 3$3 3:330633#3 3T3 3%3 3!33063&7

How many space characters are in this string?

@F AF
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String Processing

• When you’re reading characters from a string, you 
don’t need the size of the array

• Instead, you care about the location of the 3063

• When you’re writing characters to a string, you do 
need the size of the array

3V3 3,3 3063&7
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Pointer Processing

,.-%!IS.-ASG<M#!:&N!I.&-%!"#$%&'(O
2
%%%%,.-%!IS.-:$%)%61
%%%%
%%%%;I$%N,.-%,%)%61%$5(6*D9*>E:>1%,DDO
%%%%2
%%%%%%%%,;%N&',(%))%3%3O
%%%%%%%%2
%%%%%%%%%%%%!IS.-:$DD1
%%%%%%%%5
%%%%5
%%%%
%%%%$:-S$.%!IS.-:$1
5
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,.-%!IS.-ASG<M#!:&N!I.&-%!"#$%]&O
2
%%%%,.-%!IS.-:$%)%61
%%%%
%%%%;I$%N,.-%,%)%61%$5(6*D9*>E:>1%,DDO
%%%%2
%%%%%%%%,;%N&',(%))%3%3O
%%%%%%%%2
%%%%%%%%%%%%!IS.-:$DD1
%%%%%%%%5
%%%%5
%%%%
%%%%$:-S$.%!IS.-:$1
5

3V3 3,3 3063&7

&7

3V3 3,3 3063



31

3V3 3,3 3063&7

&7

3V3 3,3 3063

,.-%!IS.-ASG<M#!:&N!I.&-%!"#$%]&O
2
%%%%,.-%!IS.-:$%)%61
%%%%
%%%%;I$%N,.-%,%)%61%]$*D9*>E:>1%,DDO
%%%%2
%%%%%%%%,;%N&',(%))%3%3O
%%%%%%%%2
%%%%%%%%%%%%!IS.-:$DD1
%%%%%%%%5
%%%%5
%%%%
%%%%$:-S$.%!IS.-:$1
5
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3V3 3,3 3063&7

&7

3V3 3,3 3063

,.-%!IS.-ASG<M#!:&N!I.&-%!"#$%]&O
2
%%%%,.-%!IS.-:$%)%61
%%%%
%%%%;I$%N,.-%,%)%61%]$*D9*>E:>1%&DDO
%%%%2
%%%%%%%%,;%N&',(%))%3%3O
%%%%%%%%2
%%%%%%%%%%%%!IS.-:$DD1
%%%%%%%%5
%%%%5
%%%%
%%%%$:-S$.%!IS.-:$1
5
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3V3 3,3 3063&7

&7

3V3 3,3 3063

,.-%!IS.-ASG<M#!:&N!I.&-%!"#$%]&O
2
%%%%,.-%!IS.-:$%)%61
%%%%
%%%%;I$%N,.-%,%)%61%]$*D9*>E:>1%&DDO
%%%%2
%%%%%%%%,;%N]&%))%3%3O
%%%%%%%%2
%%%%%%%%%%%%!IS.-:$DD1
%%%%%%%%5
%%%%5
%%%%
%%%%$:-S$.%!IS.-:$1
5
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3V3 3,3 3063&7

&7

3V3 3,3 3063

,.-%!IS.-ASG<M#!:&N!I.&-%!"#$%]&O
2
%%%%,.-%!IS.-:$%)%61
%%%%
%%%%;I$%N%1%]$*D9*>E:>1%&DDO
%%%%2
%%%%%%%%,;%N]&%))%3%3O
%%%%%%%%2
%%%%%%%%%%%%!IS.-:$DD1
%%%%%%%%5
%%%%5
%%%%
%%%%$:-S$.%!IS.-:$1
5
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$#4()!G3

• The C string library

• 8,.!US9:%`&-$,./C"d  (no eU needed)

• Provides a bunch of useful string operations

• Works around some C limitations
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!"#$%&-$E'abc>?@A%D%E(1
!"#$%&-$K'abc>?@A%D%E(1

&-$E%)%*V:UUI*1

&-$E%)%23V34 3:34 3U34 3U34 3I34 306351

Error

,.-%#'B(1
#%)%2K4%B4%L4%f51 Error

Error

!"#$%&-$F'abc>?@A D E(%)%23V34 3,34  306351

&-$E%)%&-$F1 Error
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Copying Arrays

• This will not work:

,.-%#'B(%)%2E4%K4%F4%B51
,.-%T'B(1

T%)%#1

,.-%,%)%f1
,.-%g1

g%)%,1Error



Copying Arrays
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,.-%#'B(%)%2E4%K4%F4%B51
,.-%T'B(1

;I$%N,.-%,%)%61%,%`%B1%,DDO
2
%%%T',(%)%#',(1
5



Why Can’t You Copy Arrays?
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• Remember an array name by itself is short for 
“the address of the first element of the array”

,.-%#'(%)%2E4%K4%F51
,.-%]M%)%#1 ,.-%]M%)%h#'6(1

&-$E%)%&-$K1 h&-$E'6(%)%h&-$K'6(1

Error


