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An exhaustive list of all possible input values and their corresponding
output values

Same output for a particular input
Example

a 90 f 91,90

8O I

I 0 0

l

Input outputs

Example for that adds a 1 to an unsigned number 3 bit

92 a 90 by b2 b bo
bo a

O O O O O O 1
0 I 0 0 1 0 D 9 Go

0 I 0 0 0 I 1
0 I 1 0 1 0 0

1 0 0 0 1 0 I OR
1 0 1 0 1 1 0

I 1 0 I 1 1 12

obput 3 9291.90

init
indicates an overflow



Truth table for 1s compliment 13 bit

As a 90 bz b bo b b bo

8 010

0 1 0 1 0 1 1 1 111

22 011
0 I 1 1 0 0 1 0 1
I 0 0 0 I 1 0 0

I 0 I 0 1 0 0 1
110 100

I 1 0 0 0 1 0 1 0

I 1 1 0 0 0

Tpr Times ment

Boolean Algebra

Think or false

operators

axioms ab ba albtc abtac ab a b

Operators

NOT AND OR NAND NOR XOR

Boolean Algebrie Expression's

flag Z my xZ yz
x y z ay at

0 0 1 0

dofljt.it Ffffe
0

1
0 0 I

m Ii ant



Example flu y z ng'tsee'tyz To Do

if andonlyif
c A Boolean expression in satisfiable off at least one combination
of the input values makes the expression true

x y my aigy Catysky

Iii
I

satisfiableexpromid
i Unsatisfiable

ii Universally valid Boolean expression

y x'y a'y't x

I 0 I
I

Trivarsally valid

Iv Two Booleanexpression are logically equivalent iff for
each combination of the variable values these produce
the same output

x y sely sexy
o o fo I 0

1 0

I 0

Tallyhuivalent



Sum of Product form SOP

nF
0 0

In dy'z b n

f É
f if
1 0 0

it I4
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I
f

xyz

1 Easy to create SOP from a truth table

Easy to create ceriuit diagram using AND OR NOT

Iii Inefficient
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Circuit that takes in a 3 bit signed integer in 2s compliment

form and detects whether its a negative number

92 9 90

SOP
O 0 1 0

1 0 0 bzania 92919 9299 azaa

0 I 1 0

1100 qq.iq
b a logically equivalent

IT araia Tuch simpler
If ara a

A G 90

ptI compliment
ve or the

Exercise multiply with

0 00011 2 2

4000101 2 2 001 1 00 11
s

00 I 1

Booth'shethodn

Q 000101

M 000011

M 111101

A 000000

9 0



00 0 00 0 00 101 A 000 00 0

111101 000101 0
a Y

11110 100010 1 Aoi iii o

00 0001 1 00010 I

000000 1 1000110 a m

I 11 101 1 10001 0

55 1111011 11000 1

0 00001 1 11000 1

0 0000011 1100 0

Sg 0 00000 odd 10 0

56 000000 001111 0
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