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Number systems

e Used to quantify the magnitude of something
e There are many number systems present
e Most frequently used number systems In the application of

Digital computers are
a) Binary number system
b) Octal number system
c) Decimal number system

d) Hexadecimal number system



Base ( N ) or radix ( r ) : number of different symbols used in that

number system

Radix of binary number system is 2. we are using 2 different

symbols only. They are 0 and 1.

Radix of octal number system is we are using 8 different symbols
only. They are 0,1,2,3,4,5,6 and 7. 0,1,3,3 y S OT
: /

e
Radix of decimal number system is 10. we are using 10 different

symbols only. They are 0,1,2,3,4,5,6,7,8 and 9.



G410
Radix of hexadecimal number system is 16. we are using 16 different

symbols only. They are 0,1,2,3,4,5,6,7,8,9,A,B,C,D,E and F.
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~ Radix of Ternary number system is 3. we are using 3 different symbols
only. They are 0,1 and 2. O o
| C; :o{ (\6) ; A(IG)
To distinguish one number system from the other, the radix is used as
11— 3
suffix to that number. N
fix to that nu P2 S LEY:
—7 10, binary number — &(lo) 22— ¢ |€~—71O
104 octal number 35 D "9
1049 decimal number ]4 -5 C

104, hexadecimal number



e The base or radix Is equal to the number of digits in the system

o The largest value of digit is one less than the radix
-+ 1 (b, )

} Each digit is multiplied by the base raised to the appropriate
|

0
power depending upon the digit position — 1947 )
- (1o
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e The number system in which the weight of each digit depends on

its relative position within the number is called positional number
S/ rd yd —
system. So, binary, octal, decimal and hexadecimal number

systems are called positional number systems.
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_~ Decimal Numbers

e The position of each digit in a weighted number system is assigned a
weight based on the base or radix of the system. The radix of decimal

e
numbers is ten, because only ten symbols (0 through 9) are used to

represent any number. 3?__)_( CO = EUYe

e The column weights of decimal numbers are powers of ten that

41378373

increase from right to left beginning with 10° =1:

... 105104103 102 101@
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e For fractional decimal numbers, the column weights are negative

powers of ten that decrease from left to right:

51-3
. 102107 100 10"10'210'3 104
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e Decimal numbers can be expressed as the sum of the products of

\ —

each digit times the column value for that digit. — =
0

O
e Thus, the number 5270 can be expressed as e

(5x103) +(2x102) + (7 x 10") + (0 x 1009)
0]
ox 1,000 + 2x 100 + 7x10 + 0x1
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Binary Numbers

e For digital systems, the binary number system is used. Binary

has a radix of two and uses the digits 0 and 1 to represent

guantities.

® The column weights of binary nhumbers are powers of two that

increase from right to left beginning with 20 =1:
334 % 4 3 | =
e 202423 2221 20
® For fractional binary numbers, the column weights are negative

powers of two that decrease from left to right:
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Hexadecimal Numbers Hexadecimal | Binary

0 0 0000
¢ Hexadecimal uses sixteen characters 0001
to represent numbers: the numbers gg}{;
0 through 9 and the alphabetic characters [l | 0100
o %z
A through F. Do6 , | - 0101
- ., DOD | ] ] 0110
e Counting in Hexadecimal:, . | 0111
O :

..., E, F, 10, 11, 12 o | 3 1000
Vimn 0 | : 1001
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Octal Numb
_ Octal Numbers -;

-

¢ Octal uses eight characters the

numbers 0 to 7 to represent numbers.

There is r 9 character In
N

octal.
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@ Binary to Decimal Conversion

e Convert binary number 11001101 to its decimal equivalent
Y5 S AR V) |

11001101 —q05,




e Convert binary number 11001101 0110 to its decimal equivalent

WSl o \b 05 017 9 4 .0b29
11 001 1 01 0110
mqu 125 A
@ 0125 : \Z
| 0375
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Decimal to Binary Conversion
e Convert decimal numb@: its binary equivalent

_+ Divide -by-two method or repetitive division
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e Convert the decimal number 0.3125 to its corresponding binary

. Repetitive multiplication by 2 method

o1 |

0-5125 ¥ Q :_0;6:{5 - 025 0|5

0-6d5x8 - 1.25 C 3
) SL &9

025%3 = 05 0.0]0] %3562&7 fg

0-5x Q = | 03] 025 Q
O./é/o
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Octal to Decimal Conversion
T4918
Convert octal number 5726 to its decimal equivalent

v
= 5x 8° + 7x 8% + 2x 8! + 6x 8°

=5x512+7x 64 + 2x8 + 6 6L X
—2560 + 448 + 16 + 6 f )
= 3030 50
——— i 52
6’/2,




Convert octal number 0.45 to its decimal equivalent

0.45

— (%)

g

l \
=4x81+5x82% ¥ |
= 4x 0.125 + 5x 0.15625
= 0.5+0.078125

= 0.578125
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Decimal to Octal Conversion

Convert decimal number 4723 to its octal equivalent

Repeated division by 8

Q‘&N»?j
2 | 590 3 1
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Answer : 11163
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He)ér:demmal to de m()?rr onversion

e Covert the hexademmal}SAC to decimal equivalent
= 4x 16° + 5x 16” + Ax 16" + Cx 16’
= 4x4096 + 5x256 + il_]x16 + 12x 1

= 17836 01
- A— |0
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Decimal to Hexadecimal conversion

Covert the decimal 35 to hexadecimal equivalent

By repeated division by 16  d

|b‘ Hob
4|35 11
6] X b Qg(,é)
® ,
A 3y
24335



Which of the following represents the decimal form of binary
0.0111

TN
R G M A 0:Q5
05 025 0135 0-0LR5 h | 45

; 0-06KS

-y375

0.1600 0.22728
0.4375 0.7964




Decimal 17 in octal system is represented
|0
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A nibble is equal to ----- bit(s)
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The hexa\decimal number AQ has the decimal value
\b \l:b
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THANK YOU ©






