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前    言 
 

 

C 语言是被广泛使用的一种计算机语言，由于它具有功能丰富、灵活性强、可移植性好、

语言简洁、应用面广等特性，因此深受广大用户的喜爱。 

对于 C语言，初学者可能感觉学起来比较吃力，具体表现为：感觉 C语言的语法难以理解， 

C 语言的语句不易正确使用，设计和编写程序时不知如何下手，综合运用 C语言知识处理实际

问题较棘手。有鉴于此，为了帮助读者学好 C语言，顺利通过各级各类相关考试，并能熟练将

其运用于实际工作中，我们组织长期从事C语言教学工作的教师，编写了这本《C语言程序设

计学习指导与实验教程(第五版)》。 

本书内容分为两部分，一部分是 C语言的学习指导；另一部分是 C语言的实验教程。 

在学习指导部分，对 C语言各章知识的要点和难点进行了整理归纳和深入分析，以使读者

明确各章应该着重掌握的知识和深入理解的问题。在学习指导部分，选择了一些典型例题进行

分析，以使读者理解并能够灵活运用各章知识。在学习指导部分，选编了相应习题，每道题基

本上都给出了参考答案。这些习题既可以训练读者理解和掌握 C语言的基本概念与基本语句，

又可以训练读者学习编写程序的方法和技巧。对于每一道编写程序题，本书只给出了一种参考

答案，因为每个问题一般都有多种编程方法，所以读者不要受参考答案的限制。 

在实验教程部分，根据 C 语言的教学内容，本书设计了 10 个上机练习实验，为读者在计

算机上进行程序的编辑、运行和调试提供详细的指导。对于每个实验，均列出了该实验要达到

的目的、所涉及的 C语言知识要点、具体操作以及实验完成后的思考问题。认真完成这些实验，

读者将能够极大地提高编程能力。 

除封面上署名的浙江海洋大学的主编和副主编外，参与本书编写的还有王广伟、乐天、毕

振波、江有福、朱本浩、宋广军、张建科、陈荣品、侯志凌、管林挺、谭小球、谭安辉等。 

由于编者水平有限，书中难免存在错误与不足之处，诚恳欢迎读者批评指正。我们的邮箱

是 huchenhao@263.net，电话是 010-62796045。 

 

 

编  者 

2020 年 4月 





 

 

目    录 
 

 

 

 

第 1篇  C语言程序设计学习指导 

第 1章  C语言概述 ........................................ 1 

1.1  本章要点 ............................................. 1 

1.1.1  C语言的优点 .................................. 1 

1.1.2  C语言程序的结构............................ 1 

1.1.3  C语言源程序的编辑、编译、 

链接和运行 .................................... 1 

1.2  习题 ..................................................... 2 

1.3  习题参考答案 ..................................... 2 

第 2章  数据类型、运算符和表达式 ........... 3 

2.1  本章要点 ............................................. 3 

2.1.1  C语言的数据类型............................ 3 

2.1.2  标识符 ······································ 3 

2.1.3  常量 ········································· 3 

2.1.4  变量 ········································· 4 

2.1.5  数据类型的转换 ··························· 4 

2.1.6  C语言运算符的优先级和结合性 ········ 5 

2.1.7  算术运算符和算术表达式 ··············· 6 

2.1.8  自增运算符和自减运算符 ··············· 6 

2.1.9  赋值运算符和赋值表达式 ··············· 6 

2.1.10  复合赋值运算符 ························· 6 

2.1.11  逗号运算符 ······························· 6 

2.2  本章难点 ............................................. 6 

2.2.1  运算符的优先级 ··························· 6 

2.2.2  运算符的结合性 ··························· 7 

2.2.3  复合赋值运算符 ··························· 7 

2.2.4  赋值类型转换 ······························ 7 

2.3  例题分析 ............................................. 8 

2.4  习题 ..................................................... 9 

2.4.1  单项选择题································· 9 

2.4.2  填空题 ···································· 12 

2.4.3  阅读程序写结果题 ······················ 13 

2.4.4  编写程序题······························· 15 

2.5  习题参考答案 ................................... 15 

2.5.1  单项选择题答案 ························· 15 

2.5.2  填空题答案······························· 15 

2.5.3  阅读程序写结果题答案 ················ 15 

2.5.4  编写程序题参考答案 ··················· 15 

第 3 章  程序设计初步 ................................. 17 

3.1  本章要点 ........................................... 17 

3.1.1  格式输入函数scanf() ···················· 17 

3.1.2  格式输出函数printf() ···················· 18 

3.1.3  单字符输入函数getchar() ··············· 18 

3.1.4  单字符输出函数putchar()··············· 19 

3.1.5  赋值语句 ································· 19 

3.1.6  复合语句和空语句 ······················ 19 

3.1.7  顺序结构 ································· 19 

3.2  本章难点 ........................................... 20 

3.2.1  printf()函数中的格式字符、附加 

格式符和转义字符 ······················ 20 

3.2.2  scanf()函数中的格式字符和附加 

格式符 ···································· 20 

3.3  例题分析 ........................................... 21 

3.4  习题 ................................................... 22 

3.4.1  单项选择题······························· 22 

3.4.2  填空题 ···································· 24 

3.4.3  阅读程序写结果题 ······················ 25 



 

 IV 

3.4.4  编写程序题 ······························ 26 

3.5  习题参考答案 ................................... 27 

3.5.1  单项选择题答案 ························· 27 

3.5.2  填空题答案 ······························ 27 

3.5.3  阅读程序写结果题答案 ················ 27 

3.5.4  编写程序题参考答案 ··················· 27 

第 4章  选择结构程序的设计..................... 31 

4.1  本章要点 ........................................... 31 

4.1.1  关系运算符与关系表达式 ············· 31 

4.1.2  逻辑运算符与逻辑表达式 ············· 32 

4.1.3  二分支选择结构——if语句 ············ 32 

4.1.4  条件运算符和条件表达式 ············· 33 

4.1.5  多分支选择结构——switch语句 ······· 34 

4.2  本章难点 ........................................... 34 

4.2.1  if语句的嵌套 ····························· 34 

4.2.2  条件表达式的使用 ······················ 35 

4.2.3  switch语句和break语句的使用 ········ 35 

4.3  例题分析 ........................................... 35 

4.4  习题 ................................................... 39 

4.4.1  单项选择题 ······························ 39 

4.4.2  填空题 ···································· 41 

4.4.3  阅读程序写结果题 ······················ 42 

4.4.4  编写程序题 ······························ 43 

4.5  习题参考答案 ................................... 44 

4.5.1  单项选择题答案 ························· 44 

4.5.2  填空题答案 ······························ 44 

4.5.3  阅读程序写结果题答案 ················ 44 

4.5.4  编写程序题参考答案 ··················· 44 

第 5章  循环结构程序的设计..................... 47 

5.1  本章要点 ........................................... 47 

5.1.1  while语句构成的循环 ·················· 47 

5.1.2  do-while语句构成的循环 ··············· 47 

5.1.3  for语句构成的循环······················ 48 

5.1.4  goto语句以及goto语句构成的循环 ··· 48 

5.1.5  多重循环 ································· 49 

5.1.6  break语句和continue语句 ·············· 49 

5.2  本章难点 ........................................... 50 

5.2.1  循环结构的理解 ························· 50 

5.2.2  3种循环结构的比较····················· 50 

5.2.3  多重循环 ································· 50 

5.3  例题分析 ........................................... 51 

5.4  习题 ................................................... 54 

5.4.1  单项选择题······························· 54 

5.4.2  填空题 ···································· 55 

5.4.3  阅读程序写结果题 ······················ 57 

5.4.4  编写程序题······························· 61 

5.5  习题参考答案 ................................... 62 

5.5.1  单项选择题答案 ························· 62 

5.5.2  填空题答案······························· 62 

5.5.3  阅读程序写结果题答案 ················ 62 

5.5.4  编写程序题参考答案 ··················· 62 

第 6 章  数组 .................................................. 69 

6.1  本章要点 ........................................... 69 

6.1.1  一维数组 ································· 69 

6.1.2  二维数组 ································· 69 

6.1.3  字符数组 ································· 70 

6.2  本章难点 ........................................... 71 

6.2.1  数组元素的下标 ························· 71 

6.2.2  字符串和字符数组 ······················ 71 

6.2.3  字符串处理函数 ························· 71 

6.3  例题分析 ........................................... 72 

6.4  习题 ................................................... 74 

6.4.1  单项选择题······························· 74 

6.4.2  填空题 ···································· 76 

6.4.3  阅读程序写结果题 ······················ 77 

6.4.4  编写程序题······························· 81 

6.5  习题参考答案 ................................... 82 

6.5.1  单项选择题答案 ························· 82 

6.5.2  填空题答案······························· 82 

6.5.3  阅读程序写结果题答案 ················ 83 

6.5.4  编写程序题参考答案 ··················· 83 

第 7 章  函数 .................................................. 91 

7.1  本章要点 ........................................... 91 

7.1.1  函数的定义······························· 91 

7.1.2  函数的参数和返回值 ··················· 92 

7.1.3  函数调用 ································· 92 



 

 V 

目    录 

7.1.4  函数声明 ································· 93 

7.1.5  数组名作为函数参数 ··················· 93 

7.1.6  全局变量和局部变量 ··················· 93 

7.1.7  变量的存储类别 ························· 93 

7.1.8  内部函数与外部函数 ··················· 94 

7.2  本章难点 ........................................... 94 

7.2.1  参数的传递 ······························ 94 

7.2.2  函数的声明 ······························ 94 

7.2.3  函数的递归调用 ························· 94 

7.2.4  数组名作为函数参数 ··················· 95 

7.2.5  变量的作用域 ···························· 95 

7.2.6  静态存储类别 ···························· 95 

7.3  例题分析 ........................................... 95 

7.4  习题 ................................................... 97 

7.4.1  单项选择题 ······························ 97 

7.4.2  填空题 ···································· 99 

7.4.3  阅读程序写结果题 ···················· 102 

7.4.4  编写程序题 ···························· 104 

7.5  习题参考答案 ................................. 104 

7.5.1  单项选择题答案 ······················· 104 

7.5.2  填空题答案 ···························· 104 

7.5.3  阅读程序写结果题答案 ·············· 105 

7.5.4  编写程序题参考答案 ················· 105 

第 8章  预处理命令 ................................... 109 

8.1  本章要点 ......................................... 109 

8.1.1  不带参数的宏 ·························· 109 

8.1.2  带参数的宏 ···························· 109 

8.1.3  文件包含 ······························· 110 

8.1.4  条件编译 ······························· 110 

8.2  本章难点 ......................................... 111 

8.2.1  宏展开 ·································· 111 

8.2.2  条件编译 ······························· 111 

8.3  例题分析 ......................................... 111 

8.4  习题 ................................................. 112 

8.4.1  单项选择题 ···························· 112 

8.4.2  填空题 ·································· 115 

8.4.3  阅读程序写结果题 ···················· 116 

8.4.4  编写程序题 ···························· 117 

8.5  习题参考答案 ................................. 117 

8.5.1  单项选择题答案 ······················· 117 

8.5.2  填空题答案····························· 117 

8.5.3  阅读程序写结果题答案 ·············· 117 

8.5.4  编写程序题参考答案 ················· 117 

第 9 章  指针 ................................................ 121 

9.1  本章要点 ......................................... 121 

9.1.1  指针变量的定义 ······················· 121 

9.1.2  指针变量的赋值 ······················· 121 

9.1.3  对指针变量的操作 ···················· 122 

9.1.4  指向指针变量的指针变量 ··········· 123 

9.1.5  数组与指针····························· 123 

9.1.6  指针数组 ······························· 124 

9.1.7  指向函数的指针变量 ················· 124 

9.1.8  带参数的main()函数 ·················· 124 

9.1.9  void类型的指针························ 125 

9.2  本章难点 ......................................... 125 

9.2.1  指针变量的概念 ······················· 125 

9.2.2  对指针变量的操作 ···················· 126 

9.2.3  字符指针变量与字符数组的区别 ···· 126 

9.3  例题分析 ......................................... 127 

9.4  习题 ................................................. 132 

9.4.1  单项选择题····························· 132 

9.4.2  填空题 ·································· 135 

9.4.3  阅读程序写结果题 ···················· 137 

9.4.4  编写程序题(要求使用指针) ·········· 139 

9.5  习题参考答案 ................................. 140 

9.5.1  单项选择题答案 ······················· 140 

9.5.2  填空题答案····························· 140 

9.5.3  阅读程序写结果题答案 ·············· 140 

9.5.4  编写程序题参考答案 ················· 140 

第 10 章  结构体与其他数据类型 ............ 145 

10.1  本章要点 ....................................... 145 

10.1.1  结构体概述 ························· 145 

10.1.2  定义结构体类型变量的方法 ····· 145 

10.1.3  结构体变量的引用和初始化 ····· 145 

10.1.4  结构体数组 ························· 146 

10.1.5  指向结构体数据的指针 ··········· 146 



 

 VI 

10.1.6  用指针处理链表 ··················· 147 

10.1.7  共用体 ······························· 148 

10.1.8  枚举类型 ···························· 148 

10.1.9  用typedef定义类型 ················· 148 

10.2  本章难点 ....................................... 149 

10.2.1  在函数之间传递结构体数据 ····· 149 

10.2.2  结构体与共用体的区别 ··········· 149 

10.2.3  链表操作 ···························· 150 

10.3  例题分析 ....................................... 150 

10.4  习题 ............................................... 153 

10.4.1  单项选择题 ························· 153 

10.4.2  填空题 ······························· 156 

10.4.3  阅读程序写结果题················· 160 

10.4.4  编写程序题 ························· 163 

10.5  习题参考答案 ............................... 163 

10.5.1  单项选择题答案 ··················· 163 

10.5.2  填空题答案 ························· 164 

10.5.3  阅读程序写结果题答案 ··········· 164 

10.5.4  编写程序题参考答案 ·············· 164 

第 11章  位运算 ......................................... 169 

11.1  本章要点 ....................................... 169 

11.1.1  位运算符和位运算················· 169 

11.1.2  位运算的优先级 ··················· 170 

11.1.3  位段 ·································· 171 

11.2  例题分析 ....................................... 171 

11.3  习题 ............................................... 173 

11.3.1  单项选择题 ························· 173 

11.3.2  填空题 ······························· 173 

11.3.3  阅读程序写结果题················· 174 

11.3.4  编写程序题 ························· 175 

11.4  习题参考答案 ............................... 175 

11.4.1  单项选择题答案 ··················· 175 

11.4.2  填空题答案 ························· 175 

11.4.3  阅读程序写结果题答案 ··········· 175 

11.4.4  编写程序题参考答案 ·············· 176 

第 12 章  文件 ............................................. 177 

12.1  本章要点 ....................................... 177 

12.1.1  文件概述 ···························· 177 

12.1.2  文件类型指针 ······················ 177 

12.1.3  文件的打开和关闭 ················· 177 

12.1.4  文件的读/写 ························ 179 

12.1.5  文件定位 ···························· 180 

12.1.6  文件检测 ···························· 181 

12.2  本章难点 ....................................... 181 

12.2.1  文件位置指针的合理定位 ········ 181 

12.2.2  各文件读/写函数的区别 ·········· 182 

12.3  例题分析 ....................................... 182 

12.4  习题 ............................................... 185 

12.4.1  单项选择题 ························· 185 

12.4.2  填空题 ······························· 188 

12.4.3  阅读程序写结果题 ················· 189 

12.4.4  编写程序题 ························· 190 

12.5  习题参考答案 ............................... 191 

12.5.1  单项选择题答案···················· 191 

12.5.2  填空题答案 ························· 191 

12.5.3  阅读程序写结果题答案 ··········· 191 

12.5.4  编写程序题参考答案 ·············· 191 

第 2篇  C语言程序设计实验教程 

实验一  数据类型、运算符和表达式 ·· 195 

实验二  简单C程序设计 ················ 199 

实验三  选择结构程序的设计 ········· 203 

实验四  循环结构程序的设计 ········· 207 

实验五  数组的应用(一) 

——数值数据的数组 ········· 211 

实验六  数组的应用(二) 

——字符数据的数组 ········· 215 

实验七  函数 ····························· 219 

实验八  指针 ····························· 223 

实验九  结构体 ·························· 227 

实验十  文件 ······························231 

 



 

 

C

 第 1 章  

C语言概述 

 

 

 

 

 

1.1      

1.1.1  C 语言的优点 

(1) 语言简洁、紧凑，使用方便、灵活，运算符和数据结构丰富。 

(2) 允许直接访问物理地址，能够进行位操作，可实现汇编语言的大部分功能，可以直接

对硬件进行操作。 

(3) 具有结构化的控制语句，是结构化的理想语言。 

(4) 语法限制不太严格，程序设计自由度大。 

(5) 编写的程序可移植性好。 

(6) 生成的目标代码质量好，程序执行效率高。 

1.1.2  C 语言程序的结构 

(1) 一个源程序由若干个文件组成，每个文件由若干个函数组成，其中有且仅有一个主函

数(main函数)。 

(2) 一个函数由函数首部(函数第一行)和函数体(函数首部后面大括号内的部分)组成。函数

首部包括函数类型、函数名和括号中的若干参数；函数体由声明部分和执行部分组成。 

(3) 程序书写格式自由，一行内可写多条语句，一条语句也可以分写在多行上，且语句中

的空格和回车符均可忽略不计。 

(4) 程序的注释内容放在/*和*/之间，/和*之间不允许有空格；注释部分允许出现在程序中

的任何位置。 

1.1.3  C 语言源程序的编辑、编译、链接和运行 

对于使用Visual C++、C-Free或 Turbo C编写的C语言源程序，经过编译、链接生成可执行

文件后，即可运行。 
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1.2     

1. 简述 C语言源程序的结构特点。 

2. 写出 C语言中一个函数的构成。 

3. 编写完成如下任务的程序，然后上机编译、链接并运行。 

输出两行字符，第 1 行是“The computer is our good friends!”，第 2 行是“We learn C 

language.”。 

4. 编写完成如下任务的程序，然后上机编译、链接并运行。 

已知 a=10、b=5，计算 a+b、a–b的值，输出计算结果。 

1.3   

1. (略)     

2. (略) 

3.      #include <stdio.h> 

main() 

{printf("The computer is our good friends!\n"); 

 printf("We learn C language.\n");  

 return 0;  

} 

4.      #include <stdio.h> 

main() 

{int a=10,b=5,c,d;   

 c=a+b;  d=a-b; 

 printf("a+b=%d,a-b=%d \n",c,d); 

 return 0;  

} 
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