
18 Chapter 1 Computer Systems

The finite requirement for an
algorithm

Figure 1.19 is an algorithm in English that solves the problem of making six serv-
ings of stirred custard.

Ingredients

3 slightly beaten eggs

cup sugar

2 cups milk, scalded

teaspoon vanilla

Algorithm

Combine eggs, sugar, and teaspoon salt.

Slowly stir in slightly cooled milk.

Cook in double boiler over hot, not boiling, water, stirring constantly.

As soon as custard coats metal spoon, remove from heat.

Cool at once—place pan in cold water and stir a minute or two.

Add vanilla.

Chill.

This recipe illustrates two important properties of algorithms—the finite num-
ber of instructions and execution in a finite amount of time. The algorithm has
seven instructions—combine, stir, cook, remove, cool, add, and chill. Seven is a
finite number. An algorithm cannot have an infinite number of instructions.

Even though the number of instructions in the custard algorithm is finite,
there is a potential problem with its execution. The recipe instructs us to cook
until the custard coats the metal spoon. What if it never coats the spoon? Then, if
we strictly followed the instructions, we would be cooking forever! A valid algo-
rithm must never execute endlessly. It must provide a solution in a finite amount
of time. Assuming that the custard will always coat the spoon, this recipe is
indeed an algorithm.

A program is an algorithm written for execution on a computer. Programs can-
not be written in English. They must be written in a language for one of the seven
levels of a computer system.

General-purpose computers can solve many different kinds of problems, from
computing the company payroll to correcting a spelling mistake in a memorandum.
The hardware gets its versatility from its ability to be programmed to do the differ-
ent jobs. Programs that control the computer are called software.
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Figure 1.19
An algorithm for making stirred
custard. (Source: Adapted from
Better Homes and Gardens New
Cook Book. Copyright Meredith
Corporation, 1981. All rights
reserved.)
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