Problem Solving and Algorithms

Topic Description:

People use computers to solve a wide variety of problems, involving everything from keeping track of money, to simulating aspects of the world, to generating beautiful images and sounds.

Algorithms are rules or procedures for solving problems. In the context of computers, two important aspects of algorithms are that the problem has to be completely defined, and the steps of the procedure have to be specified with absolutely no ambiguity.

Background Information:

Algorithms are used in all aspects of daily and academic life. They appear in math classes as rules for performing operations on multi-digit numbers. In English class, students learn an algorithm for looking up words in the dictionary. The celebrated scientific method, involving hypotheses, experimentation, and observations, can be viewed as an algorithm. In their daily lives, you learn algorithms for preparing simple meals, straightening up their rooms, and

finding the theater where a particular movie is playing.

In non-computer contexts, algorithms can be expressed informally (“open the dictionary to around the middle”) or by example (“watch as I scramble the eggs so that you’ll see how to do it”). However, because computers have no intelligence or common sense, an algorithm for a computer must be completely expressed in detail and without ambiguity. This may not be clear to the you if you see computers correct misspellings, adjust the color in photographs, and suggest helpful web pages. All these functions of computers are the results of algorithms created by humans.

Algorithms are composed of smaller algorithms or procedures. On a computer, the “bottommost“ level consists of simple operations that are “hard-wired” into the CPU. Complex algorithms can be created by combining simpler components.
