Example 3: Counting Characters in Text

The Problem Specification

Consider the following problem definition:

You are asked to write a computer program to count the number of characters in a text. The program is expected to prompt the user for the name of a file and, having counted the number of characters, is expected to print a message telling the user how many characters the text has.

You have been given four modules to help you in this task. The first is called firstChar and will return the first character in the text. The second is called restText and will return the text with the first character removed. The third module is called emptyText and will return true if the text is empty and false otherwise. All these modules take a text as input. The final module is called readFromFile. It takes as input the name of a file and returns a text consisting of all the characters in the file.

A High-Level Design

The following is a first high-level specification for the above problem

{ get the file name from the user }
{ read the contents of the file into text }
{ count the number of characters in the text}
{ print out the number }

We can refine this as follows:

PRINT("Please enter a file name")
READ(filename)

{ Now use one of the supplied modules }
text <- readFromFile(filename)

{ Count number of characters and
store in num }
number <- countChar(text)

PRINT("The number of characters in file")
PRINT(filename)
PRINT("is")
PRINT(number)

Refining the Design

The only thing left is to specify how to count the number of characters. There are at least two different ways of doing this, namely using recursion and using iteration. We will give both, starting with the recursive module:

Module:

Name: countChar
{ Recursive Version }

Input: t { a text }

Process:

{ We use the supplied modules }

IF (emptyText(t))

THEN

RETURN 0
ELSE

temp <-

countChar(restText(t))

RETURN temp + 1


Output: number of characters in the text t

We can also specify the module iteratively, using a WHILE loop. In this case the module would look like this:

Module:

 
Name: countChar

{ Iterative Version }


Input: t { a text }


Process:

number <- 0

WHILE(not(emptyText(t

number <- number + 1

t <- restText(

ENDWHILE

RETURN number


Output: number of characters in the text t

Students are encouraged to convince themselves that the two modules indeed achieve the same results.
Notice also that the main algorithm is completely independent of how we specify the module. Similarly, the module countChar does not need to know how the various modules that it calls, such as emptyText and restText, are specified, provided of course that they are appropriately specified elsewhere. Thus, modules allow one to abstract away from unnecessary detail.

** End of Example 3 **
