


































































Professor Hamlin

Agenda Dayth
1 Review
2 Computer representation of sets
3 Set and Logic Algebra
4 Digital circuits

Rejets
unique unordered

set builder notation Venn diagrams
setoperation u n e Δ

cardinality I powersets

Exercise
1 A EID 3,43 B E If
a what is AUB

1.2.3 3,4 1,2
b what is AAB A AB 33

1

Boy c 1,23 A B 31,23 43

Yes Eñ3 4,1 53
Dont d 41023 A dB Yes





































































Representingsetsoncomputer.se

Remember how we figured out power
sets A a b IP A 43,363

a b 0

f
4 bias

F T 63

T F a

T T a b

Computers like things that are binary
and fit in a set amount of bits
How can we do this for sets

I 2

a b PCA
F 0 F

of
00

F O T 1 b 01

T I F 0 a 10

T I T l a b 11

step I assign indexposition to all elements in
universe

step 2 if item 1 in set index i set to 1
notinset index i set too





































































e g U green black red white blue
1 2 3 4 5

A black red blue
0 I 1 0 1

computer store A 01101 B 10011
of bits Universe

connectingsetoperatorstolog.ie

U green black red white blue
1 2 3 4 5

A black red blue
a 0 1 1 0 I

B green black blue
b 1 1 0 0 1 01101

AUB green black red blue

I 1 1 0 1

Sets Logic
A green white

01101

A D8
fatted

AUB a 01101
6 11001 APPHOE





































































A A B black blue a 01101 apply adn
6 11007 to each bit
arb 01001

A DB green red 95 9 apply xer
axorb 10100 to each bit

conngfngsethogkopf.tt
complement 7 negation

M intersection and

U union v or

Δ sym diff OR





































































SetAlgebra logic Algebra
algebra

10 2 15 distributive law2 10 2 15

278 15

manipulating expressions to simplify them
Can do same for Logic Set expressions
We have a few rules to help us

9 Dt S Algebray

y z
9 4 5

CY Z

F T T T T

A B Sets

C





































































Otherwise

T F T

idea 4 2 y z

idea A B

universe

E3

idea U





































































you have over complicatedthings

idea

I

p does not matter

Recall from Day 4
Exercise Build Truth tables for
1 7 AVB 2 TAA B

f
t

f F T T F F
T F T
T T T E F E E E E
two statements are logically equivalent





































































simplifyingBooleanorsetexpressionsxytXZXCE.LY
n IIT Cytz

distributive law

Y mf ment law
Vmm
Identity law

ED BB
bemorgan

A B 1713 double negation
A B 1713 associative

PAP

A B idempotent

Practice 1 AUBIA
Ant U BAA dist

U BIA compl
BMA identity



























https://youtu.be/RA2po1xk_0A?t=5

2 7 17 v y v77 x

F v yvnx complement
F v yux doubleneg

yx identity

Circuitsoncomputerse

0 wire

electricity 1

no electricty 0

Can combine wires
gate

Thisforms a

a

inputs output



Each of our boolean operators has
a corresponding gate

8D z

AND Y

Note when talking about circuits use

011 instead of TIF

OR

one
xpnot Aponte to o

NAN



I
O l l

OR I Q

Circuits are when we connect gates

D D D output

7

The logic expression above is

7 ry V Z

Hint work left to right when applyingoperations
and rememberyour C



Exercise

La
Y
Z

Dexpress using logic
nix vyVZ

2 simplify above expression using logic
rules

Mx Vy N Z

F v yvZ comp

y VZ ident

3 Draw simplified expression

output

z


