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Adlida Ala 2N il aodaiod i gud N bits Wl &) 5 2 Lagas

No. of bits No. of values to represent values
n 2™
1 ) 0,1
2 4 00, 01, 10, 11
3 S 000, 001, 010, ..., 110, 111
4 16 0000, 0001, 0010, ..., 1111
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Values No. of bits
M n

32 5
64 6
1024 10
40 6
100 7/
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0,12,3,..,38,9
0,1
0,1,2,..7

0,1,2,3,..,9,
a,b,c,d,e,f
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Decimal System (s sl aladll
Q;JM\ emm AlLa|
N = 278
Hundreds= 2; Tens = 7; Ones = 8

278 = (2 x 10%) + (7 x 10') + (8 x 109)

T o
Y —— Y

Hundreds Tens Ones

-— n n-1 1 0
N=ar+a_,r + ..+ a, r + a,r

r =10, n=2; a, = 2, a,= 7, a,= 8
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2 o SN AUl 6 Jesisall el
Binary Digit Lol
saal a0 a0 Leling ) A8 e Bit s (35U wLE) (e o

— n n-1 1 0
N=a r+a_,r + .. +a r + a,r

N = (1001),
(1001), =1 x 23+ 0 x 22+ 0x 2" +1 x 2°
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01234567

— n n-1 1 0
N=a r+a_,r + .. +a r + a,r

N = (263),
(263), = 2 x 82 + 6 x 8! + 3x8°
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;gmje§J16QAeL£ﬂ\ 12 ) Sy =

0123456789ABCDEF

S il dd) alUALY) ALl
N = (263)

(263),, = 2 x 162 + 6 x 16 + 3 x16°
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Decimal Binary Octal Hexadecimal

0 0 0 0
1 1 1 1
2 10 2 2
3 11 3 3
4 100 4 4
5 101 5 5
6 110 6 6
7 111 7 7
8 1000 10 8
9 1001 11 9
10 1010 12 A
11 1011 13 B
12 1100 14 C
13 1101 15 D
14 1110 16 E
15 1111 17 F
16 10000 20 10
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Exponent: 24 ){ ){ 21 20
Calculation: 16+ 0 + 0 + 2+ 1
(19)4
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Exponent:

6481

64 :32 7 -
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724, => 4 x 8° = 4
2 x 8! 16
7 x 82 448

468,
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Example

12 x 1 12

ABC,, => C x 16°
B x 16l =11 x 16 = 176

A x 162 10 x 256 2560

2748,
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a) 9
b) 16

c) 0.25
d) 12.5

N=a 2"+ a_ ,2 + . + a, 2! + a, 2°

(9);0=1x23+0x2%2+0x2'+1x2°=(1001),
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21125
2| 62 1
Example o1 31 |o
(125) 3, =(?), 2| % | 125,, = 1111101>
2 7 1
2 3 1
2 1 1
0 1
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Exercise — Convert ...

2 29
2 14
27
2 3
21
0

29,, = 11101,

R R RO R

The fractional part of number is found by multiplying by the basis

08x2 =16 1
06x2 =1.2 1
02x2 =04 0 08,5 =0.11001100110,
04x2 =0.8 0
08x2 =16 1

29.8,,=11101.11001100110,
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Exercise — Convert ... Don’t use a calculator!

Decimal Binary Octal Hexadecimal

29.8

101.1101
3.07
C.82
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Exercise — Convert.

Decimal Binary Octal
29.8 11101.110011... 35.63...
5.8125 101.1101 5.64

3.109375 11.000111

3.07

12.5078125 1100.10000010 14.404
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Answer

Hexadecimal
1D.CC...

5.D

3.1C

C.82
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Examples:

8 bits binary number

S b, b, b, b, b, b, b
Sign bit 7 bits for magnitude (value)

(o)

Sign bit 0 => +ve 1 => -ve

ay +7 =00000111

(-7 = 10000111,)
b) -10=10001010

(+10 = 00001010,)
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11) 6 bits binary number
N\ _/
/‘ . Y
5 bits for magnitude (value)
Sign bit
0 => 4+ve 1 => -—ve

a) +7 =00 0 1 1 1

b) -10=101010
(+10 =00 1 0 1 0,)
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Example:

Convert -5 1nto ones complement
representation (8 bit)

Solution:

. First, obtain +5 representation
in 8 bits = 00000101

. Change every bit in the number
from 0 to 1 and vice-versa.

. -5,y 1n ones complement 1s
11111010,
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Exercise:

Get the representation of ones
complement (6 bit) for the following
numbers:

i) 47, ii) -10,,

Solution: Solution:

(+7) = 000111, (+10) 19 = 001010,

So,
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Twos complement

* Similar to ones complement, 1ts
positive number i1s same as sign-
and-magnitude

* Representation of 1ts negative
number 1s obtalined by adding 1 to
the ones complement of the number.
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Exercise:

* Obtaln representation of twos
complement (6 bit) for the
following numbers

1) +7, 11)—-10,,
Solution: Solution:
(+7) = 000111, (+10) 10 = 001010,

(same as sign-magnitude)

- 110110,

So, twos compliment for -10 1is
110110,
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Exercise:

Obtalin representation for the following

numbers

Decimal

Sign-magnitude

Twos complement

+7

4 bits

_18 b 8 bits
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