
COSC 122 
Computer Fluency

Algorithmic Thinking

Dr. Ramon Lawrence
University of British Columbia Okanagan

ramon.lawrence@ubc.ca

Dr. Ramon Lawrence
University of British Columbia Okanagan

ramon.lawrence@ubc.ca

Page 2

COSC 122 - Dr. Ramon Lawrence

Key Points
1) There are five essential properties for algorithms.

2) The five basic steps of development are a general approach 
for solving problems using a computer. 
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Algorithm
An algorithm is a precise, systematic method for producing a 
specified result.

We use algorithms all the time to complete tasks.

A common example is following assembly directions or using a 
recipe.  Simpler examples include how to perform arithmetic or 
look up a person's name in a list.

Some algorithms are so simple or ingrained that we do not 
consciously remember the steps.  However, precision is 
required when communicating the algorithm to others.
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Five Essential Properties of Algorithms
1) Inputs specified – must specify the type, amount, and form 
of data to be used during the algorithm

2) Outputs specified – must describe the result of the 
algorithm (it is possible to have no output).

3) Precision – specify precisely the sequence of steps to be 
performed including how to handle errors.

4) Reasonable Operations - The operations are doable.

5) Finite – The algorithm must eventually stop (terminate).
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Five Essential Properties of Algorithms
Question: The algorithm on the shampoo bottle says: "Apply 
shampoo.  Lather.  Rinse.  Repeat."  Which one of the five 
essential properties does this algorithm not meet?
A) inputs specified

B) outputs specified

C) precision

D) reasonable operations

E) finiteness
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Group Discussions
Provide an algorithm for brushing your teeth.
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Specifying Algorithms using Language
An algorithm must be written using a language understood by  
both the writer of the algorithm and the reader who will use it.

For computer algorithms, the writer is a human programmer, 
and the reader is the computer.  Natural languages like English 
are easy for humans, but are ambiguous and often require 
domain knowledge and context. Instead, we use precise 
programming languages (e.g. HTML/JavaScript). 

A common barrier for students with programming is that the 
language is unfamiliar and that the computer requires 
precision.  Remember, have patience!
Learning a computer language is similar to learning a foreign 

language like Spanish.
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Divide-and-Conquer
Grouping Instructions

The idea of abstraction is so important in programming that 
considerable effort is made to group similar instructions 
together so that they can be re-used.

Once a set of instructions is well-defined and tested, it is put in 
its own component that can be re-used to solve other 
problems.

Grouping instructions allows programmers to use algorithms 
to solve other problems without re-creating them.  It also allows 
programmers to focus on one task at a time (divide-and-
conquer) and build up solutions to larger problems.
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Algorithm Performance
There is a whole area of computer science studying the 
performance of algorithms.  

The goal is to find the algorithms that solve the problems in the 
least amount of time and use the least amount of memory.

Algorithms are usually compared based on the number of 
operations they perform or the amount of space they use.  This 
way it does not matter what computer is actually running the 
algorithm.

The best algorithms WIN – both in performance and in business.
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Examined your own algorithms lately?
Question: Productive and successful people continually 
examine their daily routines and activities to determine ways to 
do things better (finish tasks quicker, make more money, be 
more productive, have more free time, etc.).

Have you examined any of these areas recently? (select one)

A) Your time spent traveling and routes taken.

B) How you divide your time between work, school, and play.
C) Determine more effective ways to study.

D) Improving your efficiency around your home.

E) Other or none of the above
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The 5 Basic Steps of 
Software Development

1) Specification
Determine the scope of your problem and what you want your 

program to do.

2) Design
Determine the structures and algorithms necessary (how) to 

solve your problem at a high-level of abstraction.

3) Implementation
Start implementing your algorithms/structures on the computer.

4) Testing, Execution, and Debugging
Test your program on various data sets and fix any problems.

5) Maintenance
Over time, modify your program as necessary to handle new 

data or more complicated problems.
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Software Development Steps
Question: Which of the 5 steps is most often the cause of 
projects (and your own assignments) being unsuccessful?

A) Specification

B) Design

C) Implementation

D) Testing

E) Maintenance
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Programming - Art or Science?
There is a debate whether programming is an art or a science.
It is similar to a science because algorithms and data structures 

can be analyzed for performance and chosen with respect to 
their relevance to a particular problem.

It is like an art or craft because skills of programmers vary 
widely, even with similar training, and the "best" solution to the 
problem is often open to debate.

In computer science, we teach you the "science" component.
We want you to understand the choices you make and the 

reasons for them.

However, students will all have different natural abilities and 
talents with respect to programming.
If it is easy or natural for you, great!  If not, then fall back on the science 

and the techniques we teach to help you!
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Programming: Art or Science?
Question: What do you think programming is most like?

A) Art (creativity)

B) Science (experimentation)

C) Engineering (construction)

D) All of the above

E) Other or none of the above
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Programming: Experience
Question: What is your programming experience?

A) I have never programmed before.

B) I have wrote instructions, recipes, manuals, or other precise 
information before (maybe not electronic).

C) I have wrote HTML or created web sites before this class.

D) I have experimented on my own with programming.

E) I have taken a programming class in high school or 
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Conclusion
An algorithm is a precise sequence of steps to produce a 
result that is encoded in a language to produce a program.

The five essential properties of an algorithm are:
Inputs specified

Output specified

Precision

Reasonable operations

Finite

Following the five basic steps for developing solutions to 
problems on a computer will make you more successful and 
efficient while programming.
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Objectives
Define: algorithm, program

List and explain the five essential properties of an algorithm.

Explain why special programming languages are used to 
communicate algorithms to the computer instead of English.

List and explain the five basic steps of software development.


