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electronic (& b ks quulall JAla painl) (43 330 daa g
switches
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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

Programming



[ log, M| Bitsaxd gliad i gaud AQlEAL 2l M 2asLial (1S 1)

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

16
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Decimal System (s <l aUaill

Oty O e Ylanind a2l) dadail K7
9).

Juail w\ e\ﬁj}[\ e ng\.uu (e e\.ﬁ.’\ LS‘ (Base)u.nl.ui
Aa) g 4] lloas HUaill 808 5 ST Gl o gluy sa 5 4 alacY)

i 038 5 10 (s (5 58 Adaial 53 5yl allaill 8 Slac V) (Jiad
aa=ll LA ) ) L

— n n-1 1 0
N=ar+a_,r + .. +a r + a,r
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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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Decimal System (s sad) aladl
(5 diad) alall) c4Alia]
N=7129.45 ;s »iall 3l i3 Jas
: A gadl) o 4SS oSy
N=7x103+1x102+2x 10" + 9 x 10° + 4 x 10
+5x 107
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: Binary System (Uil aladl

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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: Octal System (ladll alladll

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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Hexadecimal System s (ouliud) alaill

;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

CSE100: Introduction to Computer and Programming Dr.Ing. Mohammed Nour (c) 2016-2017
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<Binary Hexadeci@
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g dad) () alaS 6] e Jugadll (1

(Demma) %(Octal

(29)9 = (11001)2 (31)g = (19)16
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@M‘ /L’Am\
:disall) Ales ol ghad
Al s diain gblde | 20 8 (Bit) 438 JS oy =
A8 g Cpaall (e Ta g AN (OS0) 85 e 0 sle Al (5
b

— n n-1 1 0
N=a r+ a _,r + . +a r + a,r
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ON/OFF

Exponent: 24 ){ ){ 21 20
Calculation: 16+ 0 + 0 + 2+ 1
(19)4

ooooooooooooooooooooooooooooooo



101011, =>
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@Jﬁﬁ.“ /L’Suﬁ\
:disall) Ales ol ghad
Al s diain b lde | 87 3 (Bit) 4A JS oy =
A8 g Cpaall (e Ta g AN (OS0) 85 e 0 sle Al (5
b

— n n-1 1 0
N=a r+ a _,r + . +a r + a,r
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qL)JﬁJ‘A;JLﬁﬁ‘

Jia
(1 4 7)8

Exponent:

6481

64 :32 7 -
(103)4,

ooooooooooooooooooooooooooooooo



Lﬁﬂ*‘“ /L’Sw‘
JUia

724, => 4 x 8° = 4
2 x 8! 16
7 x 82 448

468,
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@M‘ | s L;M\M‘
:disall) Ales ol ghad
Al ooy Jidin ol Wle | 16" A (Bit) 4l JS oy =
A8 g Cpaall (e Ta g AN (OS0) 85 e 0 sle Al (5
L

— n n-1 1 0
N=a r+ a _,r + . +a r + a,r
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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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4tia)
¢ AN Lglilia ) Al 4y pdad) daet) Jea () S oY) £ gana Ay b aladialy
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),



Atia)

DoY) Jsa el o Aandl) 45, b alasial,
¢ e bl Sl Lglilia ) ALY 4y jal
> 9
> 16
> 33.25



(o) o danddl) aladinly) (AU 5 pdall (ha

o sl dlee &l ghad
(LSB, least-significant bit)d o5& AL Jl =
bit1d s Ao Sl
13Sa g
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DAl alaS Y 5 pdal) sl (e
() Ao dacdl) aladiady) AU g pdial) (ra
rJogadl) Adas <l glad
(LSB, least-significant bit) bit 0 3 05 8L Jsl =

bit1d oS A She
_\.SSAJI

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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() (Ao dacdl) aladindy) ALl g pdial) (1
s Josadl) Adae &) glad
) s o, 8 o )
(LSB, least-significant bit) bit 0 3 (58 84 J sl

bit 14058 A Al
_‘..JSA)I

(o) Ao dandl) aladialy) jde ulddl g pdal) Cra
rSagaill Adas & glad
Aandl) AL Jas | 16 o A1) audile
(LSB, least-significant bit) bit 0 4 (s Bl Jsln
bit 13 055 Bb (SUe
13K gn
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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

CSE100: Introduction to Computer and Programming

Dr.Ing. Mohammed Nour (c) 2016-2017

Answer

Hexadecimal
1D.CC...

5.D

3.1C

C.82
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Adlod) g dua gall Alasy) S

dadl) g 5 LEN CiiN) aalia aa) ¢l aalia
Sign& Magnitude 2’s Complement 1’s Complement
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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,

CSE100: Introduction to Computer and
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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,

CSE100: Introduction to Computer and

. Dr.Ing. Mohammed Nour (c) 2016-2017
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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.

CSE100: Introduction to Computer and
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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,

CSE100: Introduction to Computer and
Programming

Dr.Ing. Mohammed Nour (c) 2016-2017




Exercise:

Obtalin representation for the following

numbers

Decimal

Sign-magnitude

Twos complement

+7

4 bits

_18 b 8 bits
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