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Binary addition

NISUDNLAUJIUGDD
ave | oam | S
NWAauoN aosna
0+0 0 0
0+1, 1+0 1 0
1+1 0 1
1+1+1 1 1




Example: 11001, + 1101,

A+B Sum C?rry

0+0 0 0

11001 0+1, 140 ! 0
1+1 0 1

1 1

+ 01101 e
100110

11001, + 1101, = 100110,



Example: 10110, + 1111,

A+B Sum C?rry

0+0 0 0

1 O 1 1 0 0+1, 1+0 1 0
1+1 0 1

1 1

" 1111 e
100101

11001, + 1101, = 100101,



Attempt a quiz

Exercise 7, Page 3,
Questions 3.1-3.4




Binary subtraction (Minuend > Subtrahend)
NIsaulauZuaav (dxdo > ddiau)

Difference Borrow
Namv q}3]0

0-0 0 0
0-1 1 1 (from 10,-1,=1, or 2-1=1)
1-0 1 0
1-1 0 0

Minuend Subtrahend

adQv adau

Example: 1010, - 110,




Example: 11001, - 1100,

A-B Difference Borzow
0-0 0 0
11001 00 | o :
1-0 1 0
o 1 1 O 0 1-1 0 0

1101

11001, - 1100, = 1101,



Example: 10110, - 1101,

A-B Difference Borzow
0-0 0 0
10110 o0 [ ¢ :
1-0 1 0
- 1101 11 0 0

1001

10110, - 1101, = 1001,



Attempt a quiz

Exercise 7, Page 4,
Questions 4.1-4.4




I's complement
douus:znouvov 1

Examples:

101111« 101100 001000
s 010000¢““ | 010011 110111

You must NOT omit the leftmost zero(s) as they are binary codes, not values.

Hlwazoulau 0 Nognivdigda tiooonusKHaluuis TutsoiududdLlay



Binary subtraction using 1's complement
nisaulaugiudavlagtsaouds:=nouudv 1

Example: 11001, - 1100,

11001 11001
B subtr?hen]d- 1 O O Q T 1 0 O 1 1 -

Using this method, the subtrahend can be greater or less than the minuend.

L——l—l

KINT8OSU ODauo: U'lﬂﬂD'lHSDUDEJﬂD'ICDOOﬂIO

Add leftmost zero(s) to equalize the number of digits. **Required**
lAutayu 0 NVBIWYDVADAVKSDAULWDTHOUDUKaNtnNINu **odu**

Write the 1's complement of the subtrahend and add it to the minuend.
K1a@duUs:nouuow 1 youadau (subtrahend) uasurldudnnuddao (minuend)



25 12
Example: 11001, - 01100,

10011
End-around carry 1 11
(EAC) 11001

+ | 10011
01100 szngs)t significant bit

+ 1

1101

If there is an end-around carry (EAC), add it to the least significant bit (LSB).
HINWaawsd end-around carry (EAC) HiwuldgodandusdiArydosnda (LSB)



If there is no end-around carry (EAC), you subtract a larger number from a smaller number
(subtrahend > Minuend). In that case, take the 1's complement of the result, and it is negative.

KINwaawslud end-around carry (EAC) udaaoditsionoiudunuinnoiidauoonoinaiudunuagndn
((bau > A>Av) tunstudtRMrWaawstRdudiuds:=Nouuov 1 wa:Anoud:tdudiuduau

21 24
Example: 10101, — 11000,
1 11
10101

* 00111

M D I's complement
- 00011

No EAC




45 36
Example: 101101, — 100100,

101101



45 23
Example: 101101, — 010111,

Add zero to equalize digits.
dootd 0 twolRoWWDUKANININU

101101



25 39
Example: 011001, — 100111,

011001



Attempt a quiz

Exercise 7, Page 5,
Questions 5.1-5.3
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