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1- Binary Arithmetic operations
Addition
The 4 basic rules for adding binary digits (bits) are as follows:
0+0=0
0+1=1
1+0=1
1+1 =0 with carry 1
Examplel: 10001 + 11101=101110
Example 2: 10111 + 110001

Solution:
1 111

170111
(+)110001

10017000

H.W:111000111011011 +111111000110011

Subtraction

The four basic rules for subtracting bits as follows:
0—0=0

1-0 =1

1-1=0

0—1= 10—1=1 with borrow of 1




Example 1: 0011070 — 001100
1 1 Borrow
0011010
(()001100

0001110

Decimal Equivalent:
0011010=26
001100=12

26 - 12 = 14

H.W:111000111011011-111111000110011

Multiplication
The four basic rules for multiplying bits are as follows:

0+0=0

0x1=0

1x0=0

1x0=0

1%1=1

Examplel:

1T 1T 0 1 =<—— Multiplicand
x 1 0 0 1 =—— Multiplier
7 171 01

Add all the partial ORY 0 0 0(X)~_ \ <« Partial Products

products
@
+ 1 11

1 'w ——X Place Holders

O 1 D 1 i ~— Denotes a carry over

1
1
0
0000 0& X
0
0

Final Preduct —= 1 0 0O 0




Example2:

100110  (38)
1110 (14)
000000
100110
100110
+ 100110

1000010100 (532)

H.W: 11001110111 * 1111110011
2- Octal Arithmetic operations

Addition

Just as with decimal addition, octal uses “carry”” when the sum of the values of a
position exceeds 7s

Example:
Carry : 1 X
12 34
+ 567
2023
Example: 11
64373
+ 2510

11147



H.W 1:(13675)s + (34627)s
H.W 2:(24636)s + (74527)s

Subtraction
Just as with decimal subtraction, octal uses “borrow” when the difference between

the values of a position requires it

Example:
Borrow 1

256
- 137
117

Example:
Borrow 11
1147s
-6437g
251 0s

H.W 1:(563675)s - (34627)s

H.W 2:(35575)s - (34627)s
3- Hexadecimal Arithmetic operations

Addition

Just as with decimal addition, hexadecimal uses “carry”” when the sum of the

values of a position exceeds 1510 [or F1e]

Example:

Carry i 11
5678 12 34
+8A11 DE FO
EO0O89 F1 24

Example:

s [ |

7C 39..
+ 3 7 F 2,

B 4 2 B

H.W: (A3F75)16 + (3E6C7)16

o



Subtraction

Just as with decimal subtraction, hexadecimal uses “borrow” when the difference
between the values of a position requires it

Example:
Borrow 1 . | 1
SA11 DEFO
- 5678 1234
3399 CCBC
Example:
Borrow 1
Z7C39
-3 F 2
494947

HW1: (A3F75)16 - (3E6C7)16

H.W 2: (D5FE2A)16 - (A378F6)16

Signed Binary Numbers Representation
= Plus and Minus signs used for decimal numbers: 25 (or +25), -16, etc.
= For computers, it's desirable to represent everything as bits.
= Three types of signed binary number representation: Signed Magnitude, 1°s
Complement, 2’s Complement.

Signhed Magnitude

In the signed magnitude form, (—39) can be produced by changing the sign bit only
to "1” and leave the magnitude bits as they are. So (—39) will be 10100111.

Example:
’00001100_ =12, ’10001100_ = =12,

\

Sign bit Magnitud Signbit  Magnitude



I’s Complement
1’s complement: the 1’s complement form of any binary number is obtained

simply by changing each 0 in the number to a 1 and each 1 to a 0. In other

word, change each bit to its complement. For example:

Binary No. Binary No.

it

—— O
O 44—~

101101
Wi
010010 1’s complement 1’s complement

H.W: Find the 1’S Complement of (11110000101010110011),

2’s Complement

2’s complement: the 2’s complement form of a binary number is formed

simply by taking the 1’s complement of the number and adding 1 to the least

significant bit position.

2’s complement = (1’s complement) +1

Example: find 2’s complement of 10110010.

10110010 binary number.

vy

01001101 1’s complement
+ 1 adding 1
01001110 2’s complement

H.W: Find the 2’S Complement of (11110000101010110011),



1’s Complement Subtraction

Example: find 11010, — 10000, using 1’s complement method (Case 1).

As long as the carry appear,
the number is positive and a

result.

11010(2)— ].0000(2) = 01010(2)

11010
+01111 1’s complement of 10000

carry must be added to the|, 101001

+ 1
01010

Example: find 10000, — 11010, using 1’s complement method (Case 2).

As long as no carry appear, the
number 1S negative, then 1’s
complementing of the final
result in needed.

| —

10000
+ 00101 1’s complement of 11010
10101

ulul ’s complement

01010

‘ ].0000(2)— 11010(2) =- 01010(2) \

HW: Use 1’s Complement to subtract the following:

1- (12)10— (D10="?
2- (12)10— (13)10="?



