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uniT 1 - Data Representation



TITONS

Agenda

= The Decimal Number System

= The Binary Number System

= The Octal Number System

= The Hexadecimal Number System

= Converting from One Number System format to another



Number Systems

* Decimal ( 0-9)

» Binary (Oor1l)

= Octal (0-7)

» Hexadecimal. (O, 1, 2, 3,4,5,6, 7,8,9,A,B,C,D, E, F)



AT IO

Decimal to Binary

(100.75)q
Basﬁ: otjthe
e 12 | 100 4  Decimal
Quotient _ .
2 5 0 Remaider
50— 0] 075 x 2=1.50
2 25— [0]
2 12—[1] 0.50 x 2=1.00
2 6—0]
—_ (100),, in Binary
2 : @
1—[]

(100.75),, =(1100100.11),



Decimal to Binary

SIITTIONS

= v
% TALENT # oy %
= LY e =

(195.25)10
195/ 2 = 97 with remainder 1

97 / 2 = 48 with remainder 1 (195_25)10 = (11000011_01)2
48 | 2 = 24 with remainder 0
24 | 2 = 12 with remainder O
12 / 2 = 6 with remainder O
6 / 2 = 3 with remainder O

3 /2 =1 with remainder 1 0.50 x 2=1.00

1/2 =0 with remainder 1

0.25 x 2=0.50




Decimal to Octal

Remainder

MSD

LSD

Number  OPeration

Quotient

(473) 10: (73 1)8

N IO

Remainder NSrCr;[gtler
: 0
0 .
4 o
3 -

(1792)102(3400)8



Decimal to Hexadecimal

TITONS

Decimal 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Number

Equivalent g 1 2 3 4 5 6 7 8 9 A B C D E F
Hexadecimal

PR s P Divide by 16 Quotient Remainder Hex Value
16 423 1228 + 16 76 12 C
16 26 7
16 1 A I 76 + 16 4 12 C
0 1 416 0 4 4

(423),,=(1A7) 4 (1228),,=(4CC) 4



& Binary to Decimal

Binary 0 1

10 "

100 101 110 111 1000 1001 1010 1011 1100 1101 1110 1111
Decimal 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
(11011.101);
2+ 23 27' 2,i 20 2:L '2—_7— 2:3
y <3 s i °
I‘A:kgrnl Pok (11 011),= X2+ LXTHOXLtLxL+AXL

16+ $+0+2L+1

= (11011.101),=(27.625),
= %o
Frackionad Park (0-101), LR OKE 4 4 X2

—

0/C + 0 + 028
= (0:629)



Binary to Octal

SIITTIONS

Octal 0 1 2 3 4 5 6 7
EquivalentBinary 0pp 001 010 011 100 101 110 111
(1010111100)

1 010 111 100

001 010 111 100 (1010111100), - (1274),




Binary to Hexadecimal

Hexa 0 1 2 3 4 5 6 7
Binary 0000 0001 0010 0011 0100 0101 0110 0111

Hexa 8 9 A B C D E F
Binary 1000 1001 1010 1011 1100 1101 1110 1111

(1010101101001),= (1569);s  (0110.0101.110111),= (65.DC),q

These three 0's are added

; . Extra 0 at MSB Binary These two 0's are added
into MSB to complete group of 4 bits can be ignored point \ into LS{ to complete group of 4 bits
w :
0001010101101001Tj \o 01100101t [1101{1100
A
T \ (-6)th position

12th position Oth position 7th position  Oth position (LSB)
(MSB) (LSB)



Octal to Decimal and Binary

41, 2 33
2 16
41g = (4 * 8Y) + (1 * 89)
=4*8+1*1 | 8
= 32+1 2 4
=33y,
2 2
2 1

418 - 1000012

IO

33,, = 100001,



Octal to Binary

Octal 0 1 2 3 4 5 6 /
Equivalent Binary 000 001 010 011 100 101 110 111
Example :72s =( ? ) (2= 7 2
P ( ) 111 010

/25 =111010,



Octal to Hexadecimal

S o el ) 1 2 3 4 5 6 7
s QY L

OOO 0001 0010 0011 0100 0101 0110 0111

Hexa 8 9 A B C D E F
Binary 1000 1001 1010 1011 1100 1101 1110 1111

Example :72s =( ? ) 72, = 7 2 _
= T2 724 = 111010,
111010, = 11 1010
= 0011 1010 72, = 3A,,

= 3 A



Hexa to Binary, Octal

Hexa 0 1 2 3 4 5

Binary 0000 0001 0010 0011 0100 0101

Hexa 8 9 A B C D
Binary 1000 1001 1010 1011 1100 1101

1BC,s = 0001101111007
0001 1011 1100.= 000 110 111 100

= 0 6 7 4
1BC,, = 674,

6
0110

E
1110

7
0111

F
1111




Hexa to Decimal

7CA.12 (12)46 = (1 x 162) + (2 x 16?)
(7CA),, = (7 x 162) + (12 x 16%) + (10 x 16°) (12)16 = (1 x 1/16) + (2% 1/256)
(TCA)y5 = (7 x 256) + (12 x 16) + (10 x 1) (12),¢ =(1 X 0.0625) + (2 x 0.0390625)

7CA)16 =1792+192+10
(TCA)s = 1792+192+ (12),5 = (0.0625 + ( 0.0078125)

(7CA)16 = (1994)44 (12),5 = 0.0703125,,

(7CA); = (1994.07030125),,



Thank You



	 Decimal ( 0-9)
	 Octal (0-7)
	(100.75)10
	(100.75)10 = (1100100.11)2
	(195.25)10 = (11000011.01)2
	(1792)10=(3400)8
	(11011.101)2
	(11011.101)2=(27.625)10
	(1010101101001)2= (1569)16 (0110.0101.110111)2= (65.DC)16


	418 = 1000012
	2 33

	728 = 1110102
	Example :728 =( ? )16
	111 010

	= 1110102
	= 0011 1010
	1BC16 = 0001 1011 11002
	= 0 6 7 4
	7CA.12
	(7CA)16 = (7 × 256) + (12 × 16) + (10 × 1)


	(7CA)16 = (1994.07030125)10

