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The subjects of this class
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Computer Systems Work  Because of Abstraction
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Computer Systems Work  Because of Abstraction
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Information Processing System
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Information Processing System
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Number Systems
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Before we can begin to understand simple 
computer systems, we must first understand 

Binary, the foundation of these systems



Binary Number Systems

• All modern digital devices rely on a simple scheme, 
intimately tied to transistors:


• 1 - On


• 0 - Off
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The Decimal Number System

• Ten figures: 0 1 2 3 4 5 6 7 8 9


• 1,354 = 1 x 103 + 3 x 102 + 5 x 101 + 4 x 100


• Why base 10?
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Other Number Systems
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Hexadecimal, Decimal, Octal, and Binary
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Binary and Octal

!12

• Binary: 2 figures: 0 1


• 11111010 = 1 x 27 + 1 x 26 + 1 x 25 + 1 x 24 + 1 x 23 + 0 x 
22 + 1 x 21 + 0 x 20


• Octal: 7 figures: 0 1 2 3 4 5 6 7 


• 011=3, 111=7, 010=2


• = 3 x 82 + 7 x 81 + 2 x 80


• = 2 x 102 + 5 x 101 + 0 x 100

Timothy Paine

Timothy Paine
8



Binary and Octal
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• Walkthrough on board



Hexadecimal
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Computers Rarely Manipulate True Numbers
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Jargon
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Decimal Addition Algorithm
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Decimal Addition Algorithm
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Decimal Addition Algorithm
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Decimal Addition Algorithm
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Decimal Addition Algorithm
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Binary Addition Algorithm
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Binary Addition Algorithm
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Binary Addition Algorithm

!24



Binary Addition Algorithm
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Binary Addition Algorithm
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Binary Addition Algorithm
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Representing Negative 
Numbers

• How do we represent both positive and negative 
numbers?


• In decimal, we use the (-) sign
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Representing Negative 
Numbers - Signed Binary
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Representing Negative 
Numbers - One’s Complement
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Representing Negative 
Numbers

!31

Fix the double zero issue?



Representing Negative 
Numbers

!32

Two’s Complement



Representing Negative 
Numbers - Two’s Complement
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Representing Negative 
Numbers - Two’s Complement
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Representing Negative 
Numbers - Two’s Complement
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Representing Negative 
Numbers - Two’s Complement
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Examples on the board



Fixed Point vs Floating Point
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How do we represent fractional numbers?



Fixed Point
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Floating Point

!39



Floating Point
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Characters and Strings
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How do we represent characters and letters?



Characters and Strings
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