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Brookshear’s Definition 

•  An algorithm is 
–  an ordered set 
–  of unambiguous 
–  executable  
–  steps that define a terminating process. 



Algorithms 

•  A clearly defined procedure for solving a 
problem. 

•  A clearly described procedure is made up of 
simple clearly defined steps. 

•  The procedure can be complex, but the steps 
must be simple and unambiguous. 



What is an algorithm? 

•  The idea behind the computer program. 
•  Stays the same independent of: 

–  Which kind of hardware it is running on 
–  Which programming language it is written in 

•  Solves a well-specified problem in a general way 
•  Is specified by: 

–  Describing the set of instances (input) it must work on 
–  Describing the desired properties of the output 

Adapted from http://www.cs.sunysb.edu/~algorith/lectures-good/node1.html 



The central role of algorithms in 
computer science   

From Brookshear; Copyright 2003 Pearson Education 



Algorithms: Levels of Abstraction 

•  Problem: motivation for algorithm 

•  Algorithm: procedure to solve the 
problem 
– Often many possibilities 

•  Representation: description of 
algorithm sufficient to communicate it 
to the desired audience 
– Programs are executable representations of 

algorithms 
– Again, many possibilities 



Origami: Bird 

Source: Brookshear 

Origami Primitives 



Origami primitives 
Syntax  vs. Semantics 

From Brookshear; Copyright 2003 Pearson Education 



Important Properties of Algorithms 

•  Unambiguous 
•  Correct 

–  returns the desired output for all legal instances of 
the problem.  

•  Precise 
•  Efficient 

–  Can be measured in terms of 
•  Time 
•  Space 

–  Time tends to be more important 

Adapted from http://www.cs.sunysb.edu/~algorith/lectures-good/node1.html 



Algorithm for a Machine Cycle in a CPU 

•  Until the instruction = HALT, execute the 
following steps: 
a.  Fetch an instruction. 
b.  Decode the instruction. 
c.  Execute the instruction. 



Algorithms 

•  Hand-waving not allowed! 

•  Specifying an algorithm requires enumerating the exact 
steps and decision points in a process. 
 

•  Often achieved through trial and error 



Expressing Algorithms   

•  English description 

•  Pseudo-code 

•  High-level 
programming language 

More 
precise 

More easily 
expressed 

Adapted from http://www.cs.sunysb.edu/~algorith/lectures-good/node1.html 



 
 

John Chuang 14 

Programming  
Languages 

•  Machine language (1st generation) 
•  Assembly language (2nd generation) 

–  Simply a set of abbreviations for the machine code instructions 
–  An assembler is used to translate the program into machine instructions 

•  High-level language 
–  A compiler or an interpreter is used to translate the program into machine 

instructions 
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John Chuang 15 
http://xkcd.com/303/ 



Pseudo-code 

•  A shorthand for specifying algorithms 
•  Leaves out syntactic details of specific 

programming languages 
•  Describes the essence of the algorithm 

Code corrected from Brookshear; Copyright 2003 Pearson Education 

-1 



Sequential search algorithm in 
pseudo-code 

From Brookshear; Copyright 2003 Pearson Education 



Practice Pseudo-code  

•  How do you make your favorite Sunday 
breakfast? 


