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Outcomes: Strings (part 2)

� “C for Java Programmers”, Chapter  9

� Other textbooks on C on reserve

� After the conclusion of this section you should be able to

� Use functions from string.h that manipulate strings

� Process arguments to main



Line-Oriented String I/O

One character at a time:

��� � �� � 	
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Line-Oriented String I/O

0 132 4 5 67 8:9 ; 0 1 2 4 5 <>= ?@ A

B like C DFE GH

but if end-of-line has been 
encountered, it is not stored in I

B reading does not stop until end-of-line 
encountered, so can lead to buffer overflow and 
can be maliciously exploited! 

NEVER USE THIS FUNCTION!



C String Operations
To compute the length of a string, use:

J K>L MON
P J P:Q R MS T3U VS J P U W3X Q Y J P:Q K S Z [>\

] Doesn't compute length of block pointed to by string, but 
the length of the string up to but not including first 

^ _ ^

] Following is always true!

K ` T J P:Q R MS T>a [ b J P:Q R MS T>c [ dfe _ [

] since J P:Q R M S  returns unsigned type. Use instead:

K ` T J P:Q R MS T>a [ d e J PQ R MS T c [ [



C String Operations

g Can't directly compare or copy strings:

h i3j k lnm op l m qsr

m o t u j v h u

m q t m o l w3x ym z x { h x |} m { k ~ z� �

~ � � m o t t m q � � � �

g Use C string library (m
{ k ~ z � � i

)

g C string library expects initialized (null-terminated) 
strings



C String Operations
To copy �� � to 

�3� � �

 and return 

�� � �

:

� �3� � � � �� �� � � � � � � � �3� � ��� �� � � � � � � � � �� � �>�

� � �� �� � has no way to check that string pointed to by �� � 
will actually fit into the block pointed to by 

�3� � �

� � �� �� � copies � � � up to the first null character

� return value usually discarded, unless part of longer 
expression:

� ��� �� � � � ���  ¢¡ � �� �� � � � �� £¡ ¤�¥ ¦ � § ¤¨ ¨ ©

ª both � �� £

 and � ���  

 now contain "¥
¦ � §

"



C String Operations

Append (or, "catenate") «¬  to 

®3¯ « °

 and return 
® ¯ « °

:

 ±3² ¬ ³ « ° ¬  ² ° ´  ± ² ¬ ³ ® ¯ « °�µ ¶ · « °  ± ² ¬ ³ «¬  ¸>¹



º »3¼ ½¾ ¿ ¼ ÀÁ ÂÃ Ä

Å Æ3Ç È É » ¼ Ê ËÍÌ

¾ ½Î Î » ¼ Ê Ë

Ï Å Ç Ð Ð3Ñ Å Î Ê ¾ Ò ¼ Ñ ½ Î Å Æ3Ç È Ó É Î ÀÁ Â Ã Ô Õ Ó Ó Ó Ï Ï Ö× Ø Ø Ó

ÙÚ Ú ÛÚ

Ê Ë È ÅÜ Ý Î » ¼ Ê Ë�Þ ßà ¼ Ð Ð3Ñ ß Ó Ì

» ¼ Ê Ë áâ ã Ï ä â ä Ì

Ê Ë È Å Ç Ë Î » ¼ Ê Ë�Þ ßà ¾ ß Ó Ì É » ¼ Ê Ë Ü Ñ ¾ ¿ Ë Ê Ë Ñ

ß à ¾ ß É

Ê Ë È Å Ç Ë Î » ¼ Ê Ë�Þ ß ÆÑ å ß Ó Ì É Ë Ñ Ñ ÐÑ ¿æ ½Ñ È

» ¼ Ê Ë É



ç è3é ê ënì í ê î>ï ð ñ çò óì í ç è é ê ë ì ô õ

ö÷ øù ú,û øü ý þÿ �� ÿ � � ÷ ö

þ � ý ø ÷ �ÿ �� � ö÷ þÿ � � ÿ � � ÷ ö

� �� � �ÿ �� 	 þ ý 
 
�ÿ þ � � ú ø 
ù ü � � � � �� � ��� ù ÿ �� þ � ý ø � � �

	 	 �� � � �

øù úû ø ü �� � � �

� ú ø þ �� � � ÿ �� � � � �

øù ú,û øü � ÿ �� �

�



C String Operations: Comparisons

� To lexicographically compare � �

 and � �

:

��� � � ���  ! " #  $ � � �  %�& � ' � �(  $ � � �  %�& �

' � � )+*
, returns a negative value if � �

 is less than � �

, 0 if the 
two are equal, a positive value of � �

 is greater than 

� �

.

� To lexicographically compare �  characters � �

 and � �

:

��� � � ��� �  ! " #  $ � � �  %& � ' � �(  $ � � �  % & �

' � � ( � �+- .0/
� � )*



C String Operations

1 Comparison rules:

2 All upper case letters less than lower-case letters

2 Digits are less than letters

2 Spaces are less than all printing characters

1 String search functions

2 3 4�5 6 75 8 3 4 5 5 6 75 8 3 4�5 3 45 8 3 45 39 : 8

3 4�5 6 3 9 : 8 3 45 9 ;5 <

2 C for Java Programmers, pp. 327-336



Implementation of strcat

= >�? @ ACB D @ = ? D E = > ? @ AB FG =H IB D = > ? @ AB J K L

= > ? @ ACM N

M O B F N

P >Q R�S E A M T O U V U K

M W W N

P >Q R�S E A B J T O U V U K L

A M O A B J N

M W W N

B J W W N

X
A M O U V U

@S DZY @ I B F N

X



Implementation of strcat (condensed)

[ \�] ^ _C` a ^ [ ] a b [ \ ] ^ _` cd [e f` a [ \ ] ^ _` g h i

[ \ ] ^ _Cj k ` cml

n \o p�q b _ j h

j r r l

n \o pq b _ j r r k _C` g r r h

l
^q aZs ^ f ` cml

t

"string copy" 
idiom



Processing Tokens

u v�w x yCz { x {�| }~ u v�w x yCz { x�� u| �z { u v�w x yz �� �+�

� separates � ���  into tokens, using characters from �� � as 
separators.

� The first parameter � ���  may be 

�� � �

 (but not in the first call). 

� The first call takes the non-null first parameter, and returns a pointer 
to the first token (skipping over all separators) 

� All subsequent calls take 

�� � �
 as the first parameter and return a 

pointer to the next token. 

� If the first call does not find any characters in �� �, the function 
returns 

��    

. 

¡ Modifies the string being tokenized  (to preserve a string, you have 
to make a copy of it before you call ¢ £�¤ £�¥ ¦§ ¨

).



strtok example

© Extract month, day, and year from date written in 
form: month day, year (spaces or tabs)

ª « ¬ �® �¯ °± ¬�² ³  ³´ µ

¶ · ¸ ¹ º » ¼ ½ » ¾ ¾ ¿À

¶ · ¸ ¹ º Á ¾ » ¼ ½ » ¾ ¾ ¿À
·

Á ¾
Á ¾



strtok example

Â Ã Ä Å�Æ Å�Ç ÈÉ ÊË Ì ÌÎÍ Ï Å Í ÏÐ Ñ

Â Ã Ä Å�Æ Å�Ç ÈÉ ÊË Ì ÌÎÍ Ï Å ÏÐ Ñ

Ò Ó Ô Õ Ö ×Ø Ù Ú ×Ø Ù Ø Ø ÛÜ

Ó

×Ø

Ò Ó Ô Õ Ö ×Ø Ù Ú ×Ø Ù Ø Ø ÛÜ

Ó

×Ø



String to Number Conversions

Ý�Þ ß àá â ã ä�å ä Þ Ýæ ç Þ è ã ä ç é�ê å ë ã�ì ç é�ê å ë ëCí î+ï

á Þ èð ã ä�å ä Þ á æ ç Þ è ã ä ç é�ê å ë ã ì ç éê å ë ëCí ì ñ è ä

à ê ã â î ï

ß è ã ñ ð è â Ý á Þ è ð ã äå ä Þ ßá æ çÞ è ã ä ç é ê å ë ã�ì

ç é�ê å ë ëCí ì ñ è ä à ê ã â î ï

ò Convert a string ó  to a number. If the conversion failed:
 

ôCõ  is set to the value of the original string ö

÷ Otherwise, ø is set to point to the first character in the string 

ù immediately following the converted part of this string. 

ú A default 
ûýü þÿ , signified by 0, is decimal, hexadecimal or octal, 

and it is derived from the string. (It also may be any number from 
2 to 36). 



String to Number Conversions

��� � �� � � � � 	
 � � � � � � �� �  ���

� � � � � � � 
 � � � � � � �� �  ��

� � � � � � � 
 � � � � � � �� �  ��
For compatibility with older versions of C.  



Main Function's Arguments

�� �� �� ��� � �� � � �

� �  !" � � # � �  " � � $&% $ ' " � ( ( " � � ) *�+

� �  !" � � # � �  " � � $&% $ ' " � ( " � � ) ,- * +

./ 01 23 4

./ 01 25 4

./ 01 26 4

7 / 8 0 93

:; <>= 5 93

:; <>= 6 93

?@ AB



Main Function's Arguments

C�D E FG C�D H C D E G IJ K&L K M G I N N G IJ O P Q

R

ST C E K M H G IJ K P Q

K G SU R

VU WG X Y E[Z W�\ I CD E W H S E VU I I L ] X S G J U Z ^ S R

D ] L G IJ O _` a P�b
IU E X ID cd ef

g
hi ej kl cb

m

This idiom only checks the number of required arguments, 
not their types or values



Main Function's Arguments

To pass numerical values on the command line; for example:
 in a program, which displays up to the first n lines from a 

file:

o p�q r s t u tv wx

This program can be invoked without the first argument ( y z), 
to display up to the first 10 lines.
Assuming we have:

{�| } ~ {�� � ��� � ��� �| � } � �� � � �| � �� � {| } | �

{�| } �� � ���



� �>� �� �� �� �� �� � �  

� �>� �� �� ¡� ¢ £  

� � ¤ ¥¦ � � § � � ¤ ¦ ¨© ª¬« ª ¦ ¨ ® ® ¦ ¨ © ¯ ° ±

� � ¤ ² � � � ³ ´ �� � � � � �¶µ

³· � ¤ ª  § ¦ ¨© ª ° ±

ª ¦ ³ � ¸º¹ » ® ¨ � ¤ ¨ � � ¯� ¤  � �¼ ¥ ½ � ¨ ¾ � ² � � � ³ ¦ ¨ © ¼ ¥� � ¤ ® »

� � § ¦ ¨ © ¯ ¿ � À ¿   À Á ´ ÂÄÃ Å Æ Æ

Ç ÇÈ ÉÊ ËÌ ÉÍ ÎÏ ÐÑ Ò Ó Ñ Ô ÕÖ × Õ Ô Ø ÙÚ Ê Û Ç ÜÝ ÞÑ Æ Æ ÙÚ Ê Û Ç ß Þ à Ü

Í Û áâ Í Ê ãä åæ ç èé åê ëì ã¶í

ÉÍ ÎÏ Ó Ó í îï Ê ð ñ Í Û É òôó Í Û á Í Ú Û Ï Û ËÚ Ù Û Ê Éõ Û ï î

È É Ç Û ö ó Ú ËÌ ×Ú Ç÷ Ù Éø Ì ÉÍ ÎÏ ÐÑ Ò Ô ÙÚ Ê Û Ç Ô ùé ä Ü Þ Þ à Ü

Í Û á â Í Ê ã ä å æ ç è é åê ëì ã¶í

ñ Í Û É òí

× Û Ë Éâ Ù á ó
Í Û áâ Í Ê ã ä åæ ç è é åê ëì ã í

ú
Í Û áâ Í Ê ã ä åæ ç û ë ü ü ã û û í

ú



Main Function's Arguments

Redirection is not a part of the command line of a 
program.

ýþ ýÿ � þ � � ��� þ � � � 	

has two command line arguments, not six.




��  �� 
 � � 
 �  � �� ��� � � � � � � � � � � ��

� � � � � 
 � � �� � ! � �#" $

%& '( � ) $

) * +  , 
 � $

+- 
  � � � � � � � � �

� � + � .0/
) * )21 " � � � � � � � �3 ! � 4 � 4 � $

� � + � 3 /
5 � � � 6 $

, � )� 7 � /

)" � 
��  ) � +  , � � �� 4 7 + � � �/ 8 + 1 � 8 + ) 
 � � 9� 4 �� � � � �: ! � � � � � �: ! � $

� �  7 � � : $

;
- � 
 � � � )� �  + � � 
 � ��� � � � ) � < * => ' ' � �

" * +  �  1 6 � � 
 � ��� 4 9  4 � $

, 1 " � 
 �  ) � 4 8 + 9� 4 � " � $

- � 
 � � � � " * +  �  1 6 � = > ' '� 4 9  4 � � < * => ' ' � $

;
� �  7 � � : $

;


