
Chapter 4
CHAPTER 4: FUNCTIONS AND

PROGRAM STRUCTURE

Functions break large computing tasks into smaller ones, and enable people to build on what

others have done instead of starting over from scratch. Appropriate functions can often hide

details of operation from parts of the program that don't need to know about them, thus clarifying

the whole, and easing the pain of making changes.

C has been designed to make functions efficient and easy to use; C programs generally consist

of numerous small functions rather than a few big ones. A program may reside on one or more

source files in any convenient way; the source files may be compiled separately and loaded

together, along with previously compiled functions from libraries. We will not go into that process

here, since the details vary according to the local system.

Most programmers are familiar with "library" functions for input and output (getchar, putchar) and

numerical computations (sin, cos, sqrt). In this chapter we will show more about writing new

functions.

4.1 Basics

To begin,  let  us  design and write  a  program to  print  each line  of  its  input  that  contains  a

particular "pattern" or string of characters. (This is a special case of the UNIX utility program

grep.) For example, searching for the pattern "the" in the set of lines

Now is the time
for all good
men to come to the aid
of their party.

will produce the output

Now is the time
men to come to the aid
of their party.

The basic structure of the job falls neatly into three pieces:

while (there's another line)
  if (the line contains the pattern)
    print it

Although it's certainly possible to put the code for all of this in the main routine, a better way is to

use the natural structure to advantage by making each part a separate function. Three small

pieces are easier to deal with than one big one, because irrelevant details can be buried in the

functions, and the chance of unwanted interactions minimized. And the pieces may even be

useful in their own right.

"While there's another line" is get_line, a function that we wrote in Chapter 1, and "print it" is
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