
 

Into learn
basis ofboolean logic
about programmable logic
what is a Field ProgrammableGate ArrayEPGA
program FPGA
use Raspberry Pi computer assume you
connect FPGA to RP i know Python

voila cheap and powerful DAQ system

Venn diagrams good way to visualize logic
John Venn 1834 1923

wrote The logicofChance 1866 modern probability

diagrams Asso

Anymember in universe can be in A B bothneither

Now let A d B intersect



ex A set of republicans in the universe

B set of women in universe

then C set of women who are also republicans

so C A and B can be written w symbols

C A NB A intersection
C ASB S and
C A B and

shorthand C A B C is implicit

Next let D set of elements who are either

11312
women or republiians

D A U B U union

Al B I or

A B t or

Next let E element who areeither rep or women
but not both



or of A B
A B to exclusive or

so we have C A B
D A B

E AAB y
or

then we can write D Ct E

or At B A B A B

Basianstafistics
probability that an element is

P GOP P IA If ratio of areas interpreted
as a probability

PIES PIB If
P female and Gop Aff
what is conditional probability that



any Q is also a Gop

denoted P BIA probofGOPgiven Q
PIBIA AYE

also prob that any Gop
is also a female

PCA IB ABI
then write A B BPCAIB APCBIA

divide by E If PIA
IB AEPIBIA

Yes Yas
this gives us Bayes thy understandingprobabilitie

Put a

Piggy
whengiven prior

Rev Thomas Bayes no

formation



Boolean algebra George Boole 1815 1864

wrote LawsofThought 1854
laysout the algebra ofreasoning

as above ATB A B CA B

algebra'shave properties For Boolean

commutative
A B B A A B B A

Distributor
At IB D B C A B C A BIG

A BTC A BIG
Associative
A B c B Atc

Ao Bti CA B Aoc

easy to prove using Venn diagrams

17003Oc
At B C A B Atc

first do At CB c



DtQB.cDU
Atlis.e

Mj At B

MEQB Ate

Dja Dear
Properties can be useful simplifying eg
D CAB BD CB c A B B B C CCB c

thin BB c B B C B C
C B c CB C B C

so D A B B Ct B C A B B C B A B C

B Atc



Digital representation
GATES

AND Gate C A B FDI
OR D ABED D

VOR E ABID E

NOT F A A
Do F

TRUTH TABLE

t EE

can prove distributive propertyusing truth tables

prove A Btc A B A D

001

i i F

00



11 1

Network ofgates
ex A B C

14 70 D a Btc

Y.FI IfD
CA Bstcad

they are the same have same output

Boolean properties f gates
involution E A double inversion

idempotency A A A A A A
At A I Ato A

A F O A I A

absorption A A B AtA ATB A At B
CA A A B A t A B A

Venn makes it easy



pya
thin A B

FDGB
if youthen take At yougetA

DeMorgan's than August DeMorgan 18061871

At B DD
AF

FIM
not in CA or B

not in A or B means not A and not B F B

so AT F B Dem's theorem
we use it for negating

not invert

got
IT D

equivalent

Dem's thy take gate negate all inputs outputs
and swap AND OR



so AT Ft I

Doll

ex for usingDem's thin

AtoB CA B AT
A or B notboth

At B ATB Dem

A ATB B ATB
AA A B B It BE
A Bt B I

let's drop the and write A B AB BI
G implicit

HW calculate ADT
does C CA B A CTB


