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前 言

C 语言作为一门最通用的语言，在过去很流行，将来依然会如此。从 C 语言产生到现在，

它已经成为最重要和最流行的编程语言之一。在各种流行编程语言中，都能看到 C 语言的影

子，学习、掌握 C 语言是每一个计算机技术人员的基本功之一。

C 语言具有高级语言的强大功能，却又有很多直接操作计算机硬件的功能（这些都是汇

编语言的功能）。学习和掌握 C 语言，既可以增进对于计算机底层工作机制的了解，又为进

一步学习其他高级语言打下了坚实的基础。

C 语言的书林林总总，数不胜数，其中不乏《C Programming Language》这样的“Bible”
级经典白皮书，也不乏《C 陷阱与缺陷》、《C Programming FAQs》这样的工程师枕边必备工

具。中文教材方面也有《C 语言程序设计》这样广受学生们欢迎的教科书。

但是，对于刚开始接触编程的初学者来说，很难理解编程的思维，并且如何才能够在编

程语言的学习中得到阶段性的成就感──学习完某个知识点后，是不是可以实现一个什么功

能？我们之所以要编写这样的一本教材，正是为了让初学编程的学生能够克服对编程的畏惧

情绪，使他们能够在每一个知识点结束之后能够使用它去实现某个功能，使他们能够快速地

实现知识到技能的转化。

我们采用了项目化的方式来编排这本书，把一个学生成绩管理系统分解成若干个独立的

模块，在每个模块中分析相关的程序结构，引出相关的知识点。学生通过这些知识点的学习

能很快弄清不同语句的功能，然后可以仿写出相似程序。到最后一章，再把各个小项目集合

起来加以整合，就是一个完整的程序了。

同时，本书选取的主题，都是学习 C 语言必备的知识点。对每一个知识点都从正面解析

清楚知识点的原理，然后通过程序来解释剖析，真正做到讲解精炼，基本上一两个实例即可

说明关键知识点。本书阅读和学习门槛相对较低，读者阅读和学习的时候不会觉得枯燥。

我们希望这本教材能给初入门的程序设计学习者带来一定帮助，能激起他们学习编程的

兴趣，能给他们继续前行的动力。

鉴于编者水平有限，书中不妥之处在所难免，恳请读者批评指正！

编 者

2016 年 6 月



目 录

阶段一 走进程序的世界····················································································· 1
一、案例展示：学生成绩管理系统········································································ 1
二、案例解析····································································································· 2
（一）任务描述·································································································· 2
（二）任务目标·································································································· 2
（三）知识链接·································································································· 2
三、作品实操····································································································· 6
（一）任务描述·································································································· 6
（二）效果展示·································································································· 7
（三）考核要点·································································································· 7
四、知识拓展····································································································· 7
（一）算法的特征·······························································································7
课外阅读············································································································9
阶段二 学生管理系统的欢迎界面·······································································11
一、案例展示：登录界面与加法器·······································································11
二、案例解析····································································································13
（一）任务描述································································································ 13
（二）任务目标································································································ 14
（三）知识链接································································································ 14
（四）技术分析································································································ 20
三、作品实操····································································································21
（一）任务描述································································································ 21
（二）效果展示································································································ 22
（三）考核要点································································································ 22
四、知识拓展····································································································22
（一）关键字和标识符·······················································································22
（二）定义常量································································································ 23
（三）基本数据类型、整型变量、浮点型常量·······················································24
（四）运算符优先级·························································································· 24
课外阅读·········································································································· 27
阶段三 学生管理系统中单个学生成绩的处理·······················································29
一、案例展示：单个学生成绩的录入、统计和等级转换··········································29
二、案例解析····································································································31
（一）任务描述································································································ 31
（二）任务目标································································································ 31
（三）知识链接································································································ 31



（四）技术分析································································································ 35
三、作品实操····································································································38
（一）任务描述································································································ 38
（二）效果展示································································································ 38
（三）考核要点································································································ 38
四、知识拓展····································································································39
（一）选择结构的其他实现················································································ 39
（二）循环结构的其他实现················································································ 42
课外阅读·········································································································· 49
阶段四 学生管理系统中多个学生成绩的处理·······················································52
一、案例展示：成绩的批量录入、排序以及学生成绩情况的输出····························· 52
二、案例解析····································································································53
（一）任务描述································································································ 53
（二）任务目标································································································ 53
（三）知识链接································································································ 54
（四）技术分析································································································ 58
三、作品实操····································································································63
（一）任务描述································································································ 63
（二）效果展示································································································ 64
（三）考核要点································································································ 64
四、知识拓展····································································································64
（一）多维数组································································································ 64
课外阅读·········································································································· 70
阶段五 学生管理系统中各功能模块的实现··························································72
一、案例展示：使用函数实现学生成绩管理系统的各种功能··································· 72
二、案例解析····································································································74
（一）任务描述································································································ 74
（二）任务目标································································································ 74
（三）知识链接································································································ 75
（四）技术分析································································································ 78
三、作品实操····································································································78
（一）任务描述································································································ 78
（二）效果展示································································································ 78
（三）考核要点································································································ 78
四、知识拓展····································································································78
（一）结构体知识拓展·······················································································78
（二）函数知识拓展·························································································· 78
课外阅读·········································································································· 78
阶段六 学生管理系统中数据的存取··································································· 78



一、案例展示：数据在文件中的存取··································································· 78
二、案例解析····································································································78
（一）任务描述································································································ 78
（二）任务目标································································································ 78
（三）知识链接································································································ 78
（四）技术分析································································································ 78
三、作品实操····································································································78
（一）任务描述································································································ 78
（二）效果展示································································································ 78
（三）考核要点································································································ 78
四、知识拓展····································································································78
（一）文件指针································································································ 78
（二）打开关闭文件·························································································· 78
（三）操作文件································································································ 78
课外阅读·········································································································· 78
阶段七 学生成管理系统的软件开发··································································· 78
一、作品实操····································································································78
（一）任务描述································································································ 78
（二）效果展示································································································ 78
（三）考核要点································································································ 78
二、知识拓展····································································································78
（一）软件开发需求分析··················································································· 78
（二）软件质量保证?──?编码规范····································································78
（三）软件测试································································································ 78
课外阅读·········································································································· 78
参考文献·········································································································· 78



阶段一 走进程序的世界

1997 年的 5 月，由 IBM 公司开发出来的“深蓝”计算机，战胜了当时的国际象棋世界

冠军卡斯帕罗夫。卡斯帕罗夫是俄罗斯人，曾经被认为是有史以来最厉害的棋手之一，但他

却被计算机打败了。2016 年的 3 月，由谷歌开发的 AlphaGo 与世界顶级围棋高手李世石对战，

在五番棋“人机大战”当中，以 4∶1 的结果完胜李世石。大家要知道，围棋的棋盘有 19×
19 个格子，361 个点，每个点有 3 种可能，即黑棋、白棋或空白，这样，棋盘的每一个状态

就有 3361种可能，这是一个天文数字，然而随着人工智能的快速发展，让原本人们认为计算

机在短时间内难以攻克的围棋游戏也被突破。计算机为什么能完成那么多不可思议的任务

呢？原因主要有两个：一是计算机的运算速度非常快；二是计算机的精度非常高，它可以不

知疲倦地计算，而且不会出错。例如，根据一项统计数据，计算机在访问磁盘的时候，每隔

10 亿个数据位才可能会发生一个错误。所以说，计算机的工作原理虽然很简单，但由于它速

度快、精度高，所以能够实现很多不可思议的功能。

虽然计算机的功能非常强大，但需要指出的是，计算机并不能直接帮助人们去解决问题。

因为人们在描述这些问题的时候，采用的都是人类的自然语言的形式，而不是机器指令的形

式，这样的话，计算机就“听不懂”人们所说的话，更不知道该去做什么。那么，我们要怎

么做才能够让计算机来帮助我们解决这个问题呢？答案就是计算机程序！

一、案例展示：学生成绩管理系统

图 1-1 所示是学完本书后我们可以实现的学生成绩管理系统的主界面，这个程序是由 C
语言编写的。

图 1-1 成绩管理系统主界面

学生成绩管理系统具有 7 大功能，分别是增加学生记录、查看学生记录、修改学生记录、



删除学生记录、按姓名查询学生记录、按平均成绩排序以及退出系统。该案例向用户展现了

一个菜单选择界面，用户可以根据菜单界面的提示，选择不同的功能进入子界面。

通过上述功能描述，我们管理学生的成绩将变得简单且方便。要实现上述功能，我们就

必须学会程序设计的方法。在本书的后续章节我们将分步骤给大家讲解。接下来我们来看一

个更加简单的案例。

二、案例解析

（一）任务描述

为了弄清楚什么是程序，以及人们是如何编写程序的，我们先学习下面简单的例子。

例 1.1 用程序实现求 1+2+3+…+100 的和。

求和本是一个很简单的案例，结果是 5050 想必大家在小学就知道了，但是我们要让计算

机替我们去计算，就需要同学们设计好算法，并用某种程序语言实现它。为此我们首先要搞

明白以下几个问题：

（1）什么是计算机程序？

（2）什么是算法？

（3）算法是如何表示的？

（二）任务目标

要完成本案例，我们需要掌握以下几点：

（1）了解程序的概念；

（2）掌握算法的概念；

（3）掌握算法的表示。

（三）知识链接

1. 计算机程序

程序设计（Programming）是给出解决特定问题的程序的过程，是软件构造活动中的重

要组成部分。程序设计往往以某种程序设计语言为工具，给出这种语言描述下的程序。程序

设计过程应当包括分析、设计、编码、测试、排错等不同阶段。专业的程序设计人员常被称

为程序员。

2. 程序设计的步骤

（1）分析问题：对于接受的任务要进行认真的分析，研究所给定的条件，分析最后应达

到的目标，找出解决问题的规律，选择解题的方法，完成实际问题。



（2）设计算法：即设计出解题的方法和具体步骤。

（3）编写程序：根据得到的算法，用一种高级语言编写出源程序并通过测试。然后对源

程序进行编辑、编译和连接。

（4）运行程序，分析结果：运行可执行程序，得到运行结果。能得到运行结果并不意味

着程序正确，要对结果进行分析，看它是否合理。结果不合理的，要对程序进行调试，即通

过上机发现和排除程序中的故障。

（5）编写程序文档：许多程序是提供给别人使用的，如同正式的产品应当提供产品说明

书一样，正式提供给用户使用的程序，必须向用户提供程序说明书。内容应包括：程序名称、

程序功能、运行环境、程序的装入和启动、需要输入的数据以及使用注意事项等。

3. 程序设计的语言

（1）释义：就像人与人之间的交流，计算机的交流一样需要语言（计算机程序），只有

这样才能执行命令。

（2）具体释义：是用于编写计算机程序的语言。语言的基础是一组记号和一组规则，根

据规则由记号构成的记号串的总体就是语言。在程序设计语言中，这些记号串就是程序。程

序设计语言包含三个方面，即语法、语义和语用。语法表示程序的结构或形式，亦即表示构

成程序的各个记号之间的组合规则，但不涉及这些记号的特定含义，也不涉及使用者；语义

表示程序的含义，亦即表示按照各种方法所表示的各个记号的特定含义，但也不涉及使用者；

语用表示程序与使用的关系。

（3）语言的类型：ActionScript、APL、A+、B 语言、J 语言、Ada、汇编语言、AWK、
Basic、Fortran、VBScript、C 语言、JAVA 语言、C#语言……总之，程序设计的语言有很多。

（4）规范：程序设计的基本概念有程序、数据、子程序、子例程、协同例程、模块以及

顺序性、并发性、并行性和分布性等。程序是程序设计中最为基本的概念。子程序和协同例

程都是为了便于进行程序设计而建立的程序设计基本单位，顺序性、并发性、并行性和分布

性反映程序的内在特性。程序设计是软件开发工作的重要部分，而软件开发是工程性的工作，

所以要有规范。程序设计规范是进行程序设计的具体规定。语言影响程序设计的功效以及软

件的可靠性、易读性和易维护性。专用程序为软件人员提供合适的环境，便于进行程序设计

工作。

4. 算法及算法的表示

算法（algorithm）一词源于算术（algorism），即算术方法，是指一个由已知推求未知的

运算过程。后来，人们把它推广到一般领域，把进行某一工作的方法和步骤称为算法。算法

又可以理解为有基本运算及规定的运算顺序所构成的完整的解题步骤，它是求解问题类的、

机械的、统一的方法。它由有限多个步骤组成，对于问题类中的每个给定的具体问题，机械

地执行这些步骤就可以得到问题的解答。算法也可以看成按照要求设计好的有限的确切的计

算序列，并且这样的步骤和序列可以解决一类问题。用计算机解决问题的过程可以分成三个

阶段：分析问题、设计算法和实现算法。

或者看成按照要求设计好的有限的确切的计算序列，并且这样的步骤和序列可以解决一



类问题。用计算机解决问题的过程可以分成三个阶段：分析问题、设计算法和实现算法。

我们已经知道了算法的概念，那么我们在现实应用中怎样表示一个算法呢？除了很简单

的问题，一般不用自然语言表示算法。通常我们会用流程图、伪代码、计算机语言表示算法。

1）流程图

用流程图表示算法，直观形象，易于理解。流程图所包含的元素如图 1-2 所示。

图 1-2 流程图的元素

一个流程图包括：表示相应操作的框；带箭头的流程线；框内外必要的文字说明。

将例 1.1 用流程图表示，求 1+2+3+…+100 的和的算法，如图 1-3 所示。

图 1-3 流程图



（1）三种基本结构。

① 顺序结构如图 1-4 所示。

图 1-4 顺序结构流程图

② 选择结构如图 1-5 所示。

图 1-5 选择结构流程图

③ 循环结构如图 1-6 所示。

图 1-6 循环结构流程图

三种基本结构的共同特点：只有一个入口；只有一个出口；结构内的每一部分都有机会

被执行到；结构内不存在“死循环”。

（2）改进的流程图。

1973 年美国学者提出了一种新型流程图：N-S 流程图。

① 顺序结构如图 1-7 所示。



图 1-7 顺序结构

② 选择结构如图 1-8 所示。

图 1-8 选择结构

③ 循环结构如图 1-9 所示。

图 1-9 循环结构

2）伪代码

伪代码使用介于自然语言和计算机语言之间的文字和符号来描述算法。

3）用计算机语言表示算法

我们的任务是用计算机解题，就是用计算机实现算法，用计算机语言表示算法必须严格

遵循所用语言的语法规则。

将例 1.1 用 C 语言表示。

void main()
{
inti,sum=0;
for(i=1;i<=100;i++)

sum=sum+i;
printf("%d",sum);
}

三、作品实操

（一）任务描述



例 1.2 求 1+2+3+...+100 的和。

最原始方法：

步骤 1：先求 1+2，得到结果 3。
步骤 2：将步骤 1 得到的和 3 加上 3，得到结果 6。
步骤 3：将 6 再加上 4，得 10。
……

步骤 100：将 4950 再加上 100，得 5050。
这样的算法虽然正确，但很繁琐。

改进的算法：

S1: 使 i=1。
S2: 使 s=0。
S3: 使 s+i, 和仍然放在在变量 s 中，可表示为 s+i→s。
S4: 使 i 的值+1，即 i+1→i。
S5: 如果 i≤100, 返回重新执行步骤 S3 以及其后的 S4 和 S5；否则，算法结束。

该算法不仅正确，而且是对计算机较好的算法，因为计算机是高速运算的自动机器，实

现循环轻而易举。

（二）效果展示

以下是我们求 1+2+3+…+100 的和的程序及运行结果，如图 1-10 所示。

图 1-10 程序运行效果图

（三）考核要点

（1）程序的概念。

（2）算法的表示。

四、知识拓展

（一）算法的特征



上面的算法及算法的表示小节中已经学习了算法的基本概念以及算法的表示方法。下面

我们一起了解一个算法应该具有的五个方面的重要特征：

（1）输入：所谓输入是指算法在执行时需要从外界取得的必要的信息。一个算法有零个

或多个输入，以刻画运算对象的初始情况。

（2）确定性：算法的每一个步骤必须要确切地定义。即算法中所有有待执行的动作必须

严格而不含混地进行规定，不能有歧义性，以保证算法的实际执行结果精确地符合要求或期

望，通常要求实际运行结果是确定的。

（3）有穷性（有限性）：一个算法在执行有限步之后必须结束。也就是说，一个算法，

它所包含的计算步骤应是有限的。

（4）输出：算法有一个或多个输出，与输入有某个特定关系的量，简单地说就是算法的

最终结果。

（5）有效性（可行性）：算法中有待执行的运算和操作必须是相当基本的，换言之，它

们都是能够精确地进行的，算法执行者甚至不需要掌握算法的含义即可根据该算法的每一步

骤要求进行操作，并最终得出正确的结果。

算法中指令描述的是一个计算，当其运行时能从一个初始状态（可能为空的）和初始输

入开始，经过一系列有限而清晰定义的状态，最终产生输出并停止于一个终态。一个状态到

另一个状态的转移不一定是确定的。随机化算法在内的一些算法，包含了一些随机输入。


