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Structures
• Collect related variables (members) under one 
name
– Example: Maintain the information of a student such as

- ID
- Name
- Grade
- Rank

• Contain members of different data types

• Create link lists by combining with pointers
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Structure Definitions 
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Declare Structure Variables (I) 
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Declare Structure Variables (II) 
• Declare structure variable when defining the structure
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Accessing Members of Structures 
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Accessing Members of Structure Array 
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Example
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Using sizeof()
• Using sizeof() to calculate the size of struct.

Alignment 
to 4
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Structure Initialization
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Structure Initialization (Cont.)
• Type 1:

• Type 2:
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Structure Initialization: Example
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Structure Initialization: Example (Cont.)

• Assign value of one struct variable to another.
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Nested Structure 
• A structure contains other structures
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Example: Nested Structure 
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Example: Nested Structure (Cont.)
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Structure Array

struct structure-type structure-var-name[Num];

Declaration
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sizeof() for Structure Array



December 2, 2010 19

Copyright © All Rights Reserved by Yuan-Hao Chang

sizeof() for Structure Array (Cont.)
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Structure Pointer 
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Structure Pointer (Cont.)

&ptr->eng  = (*ptr).eng
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Using Pointer for Structure Array

(StructureName+i)->Member; 

Pointer pointing to structure array
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Using Pointer for Structure Array (Cont.)
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Passing Structure to Function 
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Example 
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Passing Structure: Call by Value 
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Passing Structure: 
Call by Value (Cont)
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Passing Structure: Call by Address 
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Passing Structure: Call by Address (Cont.)
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Passing Structure: Call by Address (Cont.)
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Passing Structure Array: Call by Address
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Passing Structure Array: Call by Address 
(Cont.)
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Enumeration 
• User-defined type consists of a set of enumerators 
(named integer constant)
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Enumeration Definition 
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Enumeration Definition (Cont.)
• 下拉選單的設計非常類似於列舉型態：

shirt與hat的值只可以是red, green 與 blue 
其中之一，不能為其它的值
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Enumeration Example
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Enumeration Value
• Enumerated value could start from other integers:

預設值設為 5

預設值變成6

預設值變成7

預設值設為10

預設值設為20

預設值設為30
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Enumeration Example (Cont.)
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Enumeration Example (Cont.)
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typedef
• Create synonyms (aliases) for previously defined data types

• Use typedef to create shorter type names

• Use typedef to enhance the program’s readability.

• Example
typedef int studentid; 
studentid a, b, c;   // studentid = int

typedef struct student Student; 
Student stu1, stu2;
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Example: typedef
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typedef for Structure 



December 2, 2010 43

Copyright © All Rights Reserved by Yuan-Hao Chang

Example
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Lab 12-1
• Declare a structure array with size 3

– The structure contains the student id (int), student name 
(string), math grade (int)

– Let the user input the information of three students
– Compute the average grade (float)
– Rank the student by grades

- Print out the average grade, and print the sorted student names in 
descending order

-- Output:Output: 
Average grade: xxx.xxx 
Rank: student_B, student_C, student_A
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Lab 12-2
• 試撰寫一程式，使其能夠完成下列功能：

• 建立一時間結構time，其成員包括hour（小時）、minutes（分）及

 second（秒），其中hour與minutes的型態皆為int，而second的型態

 則為double。
• 宣告一個結構time型態的變數start，並設定初值為 {12, 32, 23.45}。
• 宣告一個結構time型態的變數end，並設定初值為 {22, 43, 23.44}。
• 以hh:mm:ss.ss的格式印出結構start與end的值。hh代表小時，佔有2 

格；mm代表分，佔有2格；ss.ss代表秒，其中秒數部分，整數與小數

 部分均取兩位。例如05:19:20.43代表了5小時19分20.43秒。

• 試計算從start開始，到end結束為止，總共經歷了多少時間，請把經

 歷的時間用另一個結構變數elapse來儲存，並以hh:mm:ss.ss的格式

 列印出來。
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