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Outcomes: Introduction to Pointers

� “C for Java Programmers”, Chapter  8

� Other textbooks on C on reserve

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

� Write functions that modify more than one variable by using 
pointers as parameters



Pointers as Arguments
In order to modify a parameter �:

� Pass 

���  to the function

� Declare corresponding formal parameter � to be a 
pointer

� � will have the value 

��� , hence 

� � is an indirect 
reference to �

� Therefore can both read and modify �

 



Pointers as Arguments
Trace the execution of:	 
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Swap example

+ Initial values: 

, - ./ - 0

+ Before call to 12 3 45
6 7

8 9 8 :9 :



Swap example

; Immediately after call

< =

> ? > @? @A B



Swap example

C After 
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Swap example

W After 

XKY Z X
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Swap example

f After 

g h iFj k
l m

n o n po pq r

m
st uv



Swap example

w After return from xy z {|
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Modifying an Argument to a Function
1. Declare the formal parameter 

��

 as a pointer, for 
example 

��� �

 

� � �

2. In the body of the procedure, dereference FP, that is use 
*

��

3. In the call
– if the actual parameter 

��
, is a variable, use the 

address of 

��

; 

     for example   

�� � �� �

– if actual parameter 
��

 is a pointer, use 

��

 without the 
address operator;

       for example    

� � �� �



Example
Find the largest and smallest elements in an array:
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Calling Program

 ®�¯ °± ²¯ ³ ´ µ µ

¶ · ± ® ¸¹ º »± ² ¼ ± ² ½ ¹ ¾¿ À ± ² ½ ² À ± ² ½ Á ¸¹ º À ± ² ½ Á ¸ ± ² Â&Ã

± ² ½ ¸¹ ± ² ¼ Â Ä

± ² ½ Å ¾ ³¿ À ± À Å ± Æ À Ç ¸¹ È ÈÃ

° ·É ¼ ± Ê µÃ ± Ë ³Ã ± Ì Ì Â

ÇÍ ¹ ² ° ¼Î Ï ®Ð À Ñ Å ¾ ± ¿ Â&Ã

¸¹ º »± ² ¼ Å À ³ À Ñ Å ± Æ À Ñ Ç ¸ ¹ È È ÂÃ

ÒÉ ± ² ½ ° ¼Î Ó ¹ É Æ¯ Ç ½ÕÔ Ï ®Ö ² × ¸¹ È È ¯ Ç ½Ô Ï ® Ö ²Ð ÀÅ ± Æ À Ç ¸ ¹ È È ÂÃ

É ¯ ½ÕØ É ² µÃÙ



Pointers as Return Values

ÚÛ Ü ÝKÞ ßà áâ Ýãà ä ßå æ ä â äèç â Ýà ä ßé ßå æëê å ß äèì å à

Û áâ Ýà ä ßå ä â ç í Ýãî í ß Þ ßå Ý à ä ß é ßå Ý æ ïãð å é ßå

Û Ú
Ýà ä Û ñð ò ó Ý à ä Û ð ê Ý à ä Û ôõ

ö
Ý ÷ ó Û ð ø Û ôõ

å ß äì å à ð ù

ß ï æ ß
å ß äì å à ô ù

ú
ÚÛ Ý à ä Û áê òê û ù á ü ñð ò óý òê ý ûõ ù Û Ú



Caution!

þ Never return a pointer to an automatic local 
variable

ÿ�� � � �� �

�
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�
� The variable i doesn't exist once f returns, so the 

pointer to it won't be valid


