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Summary of lecture 6
• Pointers review

• Casting

• Structures

• Pointers to structures

• Linked List example



Casting
• Casting is a way to force an expression to 

be evaluated to a certain type

• Example:� � � � � � �
� � 	 
 � � �  � � � �
- The following three expressions are  

evaluated to three different values:� � � � � � � � � � � � �
� � �  � � � � � � � � � � �

� � � � �  ! " # $ $ % !

- Here we force an argument of a function 
to be of the correct type:" $ & ' ( ) * * + , - . / 0 1 2 1 3



Casting cont.
• There are cases where we have to declare 

pointers without prior knowledge about the 
type they will point to.

• The type 4 5 6 7 8 (pointer to void) is used as a 
generic pointer type.
In a mixed type pointer expression, 
conversion is automatic.

• However, casting is necessary when 
pointers are accessed.

• Example:
6 9 : ; <= > ? @ A B = C B D

E F G H I J K L M N O P I J K Q M N H R
S T U V W X Y U V W Z [
S T U \ \ ] ^ W U _ V W X _ Y U \ \ ` a b c d S U _ V W Z _ [



Structures
• Syntax: e f g h i f j k l m n o p q r n s t u s r v w x

y z { | } ~ { is a type that is built from several, 
simpler types� z { | } ~ { allowes access to each component

• Almost every operation on buil t in types 
( � � { � � � � � { ) is legal for structures
Legal: Arrays of structures, return type of 

functions
Illegal: overloading predefined arithmetical 

or logical operations

• Structures can be nested



Structures cont.
• Example - id cards: � � � � � � � � � � � � � � � � � �

� � � � � � � � � � � � �
� � � � � � � �   ¡ ¢ � £ ¤ ¥ ¦ § ¨ ©
� � � � £ � ª ª « ¤ ¡ ¢ � £ ¤ ¥ ¦ § ¨ ©
� � � � « � �   ¡ ¢ � £ ¤ ¥ ¬  ¨ ©

�   � ® �   ¯
° ± ² ³ ´ µ ³ ¶ ¶ µ · ¸ ¹ ¹ º » ° ¼ µ ½ · ¾ ¹ º ¿

À Á Â Ã Ä Á Å Æ Ã Á Ç È É Ê Ë Ì Í Î Ê Ï Ð Ì Ñ Ò Ó Ô Õ Ö× Ø Ù Ù Ñ Ì Ë Ë Ö
Ë Ú Ñ Ê Û Ú Õ Ì Ñ Ë É Î Ø Ü Í Ô Ù Ý Þ Ø Ú È Ì Ñ Ö× Ö

Ú ß Õ Ì Ù Ì Þ Ë Ú Ñ Ê Û Ú à á â ã ä å æ ç è é ê ë ì í
ë ì î ï ã á ç ð í

ñ ò ó ô õ ö ÷ ö ø ù ó ú û ü ý ñ ô þ ÿ � ò ý � �
ñ ò ó ô õ ö ÷ õ ý ó ú û ü ý ñ ô þ ÿ � ü ô ù � �
ø ü ú � � � � � � 	 � 
 � � �  � � � � � � � � � � � � � � �� �  � � � � � �  � � � � � 
 � � � � � � � � � � � � � � 
 � � � � � � � � � � � � �

� � � � � � �  !



Pointer to Struct 
• To access data in the " # $ % & # through a 

variable use the “ ' ” operator( ) " * + , ' , - $ " # . / 0 ( * 1 2 3 ) 0 4 5
• You can also define a pointer to a " # $ % & # , in 

which case use the “ 6 7 ” operator8 9 : ; < = > ? ; < = @ ? A ; < = B C D A E = F G = H I G ; < = F E J K L M N O A D
P Q R S T U V W X Y Z [ Q R \ ] S ^ _ ] ` a
P Q R ] T U V W X Y Z [ Q R \ S S S ^ ] _ ] a
P Q R ^ \ b c d e f Z g h h i j b k U l Q i m b c d f f a
n o p q r s t u v w x y z o p { | } } ~ } ~ ~ �
or� � n o p q � � t u v w x y z o p { | } } ~ } ~ ~ �

� P Q R ^ � � m g � � Q R \ � P Q R ] a
k � R j P � b P Q R ^ � � m g � � Q R � � h g k � W X g Z Q � P Q R S T h g k � W X g Z Q f a

• note: the operators “ .” and “ ->” have the 
same precedence (the highest), and are 
associated left to right



More on Struct 
• Structures can have pointer elements too:� � � � � � � � � � � � � � � � � �

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

� � � � � � �
� � � � � � � � � � � ¡ � � � � ¢ �

� � � � £ � � � � � � � � � � � � � � � � � � ¡ ¤ � � �¥ � � � � � � � �
� � � � � � � � � � � � � � � � � �   � � � � � �¥ �

• The following are equivalent:� � � � � � � � � � � � � � � � � � � ¢ � � �   �¦ § � � ¢ � � �   �
• Same with � � � � � � elements:¨ © ª « ¬  ® ¯ ° ± ² ³ ´ µ ¶ · ¸ ¹ º » ¼ ¸ ½ ¾ ¿ ½ À ¹ ¾ · Á Â Ã Ä Å Æ Ç È É Ê Ë Ì Í Î Ï Ð Ñ Í Ò Ó Ô Õ



Dynamic Struct Arrays

• Arrays of struct can be fixed or 
dynamic:Ö × Ø Ù Ú Û Ü Ý Þ Ú ß Ø Û à Ù á â ã ä å

æ ç è é ê ë ê ì í î é ï ð ê ñ
é ê ë ê ì í î é ï ð ê ò ó ô õ ö ÷ ø ù ú ú û ü ý þ ÿ � � � � � � � � � 	 
 � �

• The following are equivalent:�  � ÿ � � � � � � ÿ �  � � � � � � � � � � � � � �  ! " # $ � % &
� $ ' $ � � � � � ( $ � � � � � � � � � � � � � �  ! " # $ � % &



Recursive Structures

• Linked List:) * + , - * . / 0 1 / 1 2 3 4
5 6 7 8 9 : ; < = >

? @ = 9 A @ B C ? @ C @ < : D 8 < E @ >
F G


