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Chapter 5:  Algorithms

Å5.1 The Concept of an Algorithm

Å5.2 Algorithm Representation

Å5.3 Algorithm Discovery

Å5.4 Iterative Structures

Å5.5 Recursive Structures

Å5.6 Efficiency and Correctness
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Algorithm: definition

ÅBefore a computer can perform a task, it must 

be given an algorithm telling it precisely what 

to do.

ÅAn algorithm is an ordered set of 

unambiguous, executablesteps that defines a 

terminating process.
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Algorithms: levels of abstraction

ÅProblem = motivation for algorithm

ÅAlgorithm = procedure to solve the problem

ïOften one of many possibilities

ÅRepresentation = description of algorithm 

sufficient to communicate it to the desired 

audience

ïAlways one of many possibilities
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Figure 5.2 Folding a bird from a 
square piece of paper
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Figure 5.3 Origami primitives
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Pseudocode primitives

ÅAssignment nameă expression

ÅConditional selection   if conditionthen action

ÅRepeated execution while conditiondo activity

ÅProcedure procedure name(generic names)
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Figure 5.4 The procedure 
Greetings in pseudocode
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Figure 5.6 The sequential search 
algorithm in pseudocode
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Problem solving steps

Å1. Understand the problem.

Å2. Get an idea how an algorithmic procedure 

might solve the problem.

Å3. Formulate the algorithm and represent it as a 

program.

Å4. Evaluate the program for accuracy and its 

potential as a tool for solving other problems.
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Techniques for 
ñgetting a foot in the doorò

ÅWork the problem backwards

ÅSolve an easier related problem

ïRelax some of the problem constraints

ïSolve pieces of the problem first = bottom up 
methodology

ÅStepwise refinement = top-down methodology

ïPopular technique because it produces modular 
programs
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Sample problem

ÅPerson A is charged with the task of determining the 
ages of  Bôs three children.

ÅB tells A that the product of the childrenôs ages is 36.

ÅA replies that another clue is required.

ÅB tells A the sum of the childrenôs ages.

ÅA replies that another clue is needed.

ÅB tells A that the oldest child plays the piano.

ÅA tells B the ages of the three children.

ÅHow old are the three children?
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Figure 5.5
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Figure 5.7 Components of 
repetitive control
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Figure 5.8 The while loop 
structure
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Figure 5.9 The repeat loop 
structure
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Figure 5.10 Sorting the list Fred, Alex, 
Diana, Byron, and Carol alphabetically

Insertion Sort:

ÅSort the list within itself.

ÅTake a sublist, then sort

it alphabetically.

ÅDetails, textbook, p196
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Figure 5.11 The insertion sort 
algorithm expressed in pseudocode

Insertion Sort:

ÅSort the list within itself.

ÅTake a sublist, then sort

it alphabetically.

ÅDetails, textbook, p196
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Figure 5.12 Applying our strategy to 
search a list for the entry John
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Figure 5.13 A first draft of the 
binary search technique


