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Outcomes: Structures

� C for Java Programmers, Chapters 11 (11.1 to 11.4) and 
12 (12.1 to 12.2),

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

� Declare, intialize, and use structures and pointers to structures

� Efficiently pass structures to functions

� Combine structures and arrays to create arrays of structures 
and structures containing arrays

� Use enumerated types when you need ordered collections of 
named constants



Structures

Structures are user defined data types, which represent 
heterogeneous collections of data.
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Structures
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Using Structures

A:B CD ED F G A!H I J A K	L F�M N

J O	P H F KH G A QP RD ST U V�W

J O	P H X P G A QP RD ST U VW

K L A P YD W

Z [ L F�M \W

[ L F�M \ C ]W

In order to access members of a structure:
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Structure Errors
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Nested Structures
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Assignments & Comparing Structures
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Structures & Pointers
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Structures & Pointers

Memory for pointers to structures must be initialized in 
same way as for other pointers:
– using address of another structure

– using dynamic memory allocation
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Structures & Pointers
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Structures & Pointers

If  is a pointer to a structure that has a member �, 
then 

 ! � 
gives access to �. "
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Size of a Structure

    You cannot assume that the size of a structure is the same 
as the sum of the sizes of all its members, because the 
compiler may use padding to satisfy memory alignment 
requirements. 
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   How large is <? 

= Say int = 4 bytes and char = 1 byte, sizeof(s) is not necessarily 
= 5, since some O/S require that data begin on some multiple 
number of bytes (typically 4). So 7  could be followed by a 
three-byte hole. Can also have holes at end of a structure.



Structures and Functions
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Structures and Functions

d Previous function inefficient because structure is 
created on function's stack, then copied to calling 
function's stack

d Use call by reference instead
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Blocks of Structures
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Blocks of Structures
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Structures and Arrays
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Initialization of Structures
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Example: Quadratic Equation
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Example: Quadratic Equation
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Example: Quadratic Equation
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Enumerated Types

Enumerated types are ordered collections of named 
constants; e.g.
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Enumerated Types
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introduces four constants: 
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Enumerated Types
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Enumerated Types
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failure because a file can not be opened
failure because a file can not be closed
success
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Enumerated Types

Consider a function
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To output the result of calling this function as a string
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