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fÉtogi to gates
ng start with truth table build equivalent gates

Fix y x y inputs network F givesthe answer

ex

gg
instinct F

F is true i when x c y are the same
so Fil when IT or Xy drop so xy x y
or F I j t Xy
each mini term FT s

xy is madeup of
products that result in El

F is the sum ofproducts SOP
x y IT

D
DID

Fit xy

xy



now apply deMorgan's thy

E IFT IE at
X y Itis
XI xjtyEty5
XT t ye

F xjtyF ATLYFT
At 5 let y

this is a prudentof sums Pos

where nach mini term is the ou forwhen F O

E Fy z

so F XIz ÉyÉ I z x Z

simplify
F EylÉÉ II Xyz
Ig iz



X St

9ÉJ F

9

In general count how many times F o F

if I d FO then use SOP

POS



Binary Dermal Octal Hex

number 3282 is implied as base 10 decimal

I base 10 10 charaeters needed to upresent
each number 0,1 9

place counting from right starting w 0
3 each digit tells how many powersof

10Place

ex plain 321 0 base
member

328210 24 so
3 103

8 10

Basa 2 Binary so need digits O I

plan 432 I 0

number 1 1 00 I

1 2 111,1
20

I 10012 4 167 4 8 1 2510

How to convert from decimal to binary



ex 328210
need to know powers of 2

n z a 2 ate

i's
2 8 256
3 8 9 512
4 16 10 1024
5 32 11 2048

tale 3282,0 largest 2 that fits is n 11,2 2048

3282

FIT largest 2 is n10,210 1024

1St is a 7 27 128
12

20 64

24 16

s

plane y 988798488182 328210

Another algorithm equivalent
1 Start w 328712

2 remainder is 0 so whatever binary up isof
3282 will have a d in the



least significant bit isis digit
3 3782 2 1641 remainder o

iterate on each divided insult
1641 2 820 remainder I so next

digit will be s
328212 1641 n o LSB leastSig bit1641 12 820 n I
820 12 410 d 0 A
410 I 2 205 A o
2 05 12 102 A 1
1 02 I 2 5 I N O
51 12 25 n I
25 12 17 A 1
y g g g

4

6 12 3 n O
3 12 I 1 I
117 O n I MSB mostsigbit

3282 1 10 01 10 1 00 10 binary
look at groups of binary digits
e.g groupsof 3 bits

possible values
place 21 0

lowest 000 0

highest I 11 122 1 2 t 1 20

7

There are 8 possible values 0,1 7

So we can take a binary number



look at groups f 3 bits and calc value

of each group
ex 1

11919851
65105 is the representation in a base

that has 8 symbols O 7

Base 8 Octal 8 symbols

binary octal is easyusing trickof
dividing binary intogroups of 3

Can also divide binary into groups of 4
largest value for 4 bits In

8 7 15

binary hey
0000 o need 16 symbols
0 0 01 1
00 10 2

0,1 9 A B CD E F001 I 3
01 00 4
0 101 5
0 1 10 6
0 1 1 I 7
I 000 8
1 00 I 9
1 01 0 A
1 01 I B
1 1 00 C
I 10 I D
1 I 1 O
f I 1 I É



Computers

Integers in binary form how to represent
integers in computers

easy use binary
ex 4 bit computer can store 16possible numbers

what about ng numbers
need to use I bit to specify t or

sign bit O t I

I
0000 Qo o o 1 Y
001 I 3 redundant
01 00 4

01 I 0 6

1 00 o o

1 001 I
1 0 1 0 7
1 01 1 3
1 1 00 Y
1 1 01 5
1 I 1 0 6
1 11 I 7



ones complement if 20 invent bits

X
001 o 2

01 00 4
01 0 1 5
01 I 0 6
01 11 7 redundant
1 000 271 00 1 6
I 0 1 0 5
1 01 1 4
1 og z1 1 01
1 I 1 O t
t t t t 02

Twos complement Is complement add 1 to inverted

number 20 onlyPc Ee
0000 O O
000 I 1 I
001 o 2 2
00 1 I 3 3
01 00 4 4
01 0 I 5 5
01 I 0 6 6
01 1 I 7 7
I 0 00 7 8
soo

I

no redundancy1 0 1 o g
7
6

1 01 1 y 5
1 1 06 3 Y
1 I 0 I 2
1 1 10 p

3

1 11 1 o



trick 1110 MSB i 8

add to bottom 3 bits 110 6

6 8 2



Advantage f2 comp
no need to that pose ng differently to add

a subhant
ex 69 12 8 bit lomputer
69 0 200110 10 1

GY 16 1 87

how would you subtract 81 12

same as 81 1 12

12 in t compliment
12 0000 1 1 00
12 1 I 1 7 00 1 I

81 I did l o dd

if not sa
2 complement

12 0000 1 1 00
P com 12 1 I 1 7 00 1 1

25com 1 I 1 10 1 00

81 011 o l o o o l
H2

jiff ga ldrop last biton left



It's like borrowing in decimal arithmetic

Computer arithmetic gates for adding
let x y be binary
construct s

arithmetic not of

it

not binarysymbol
need another bit for 2

g
c carry bit

gates S X y
a c

xy easy
x y

primitive I bit adder
ID s

D c IE
you hook this tire u it up

as needed


