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Number Systems

Decimal Hexadecimal

Base10 Basel16

0-9 0,1 0-7 0-9
A-F



Binary
(base 2)
0,1

0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
L




Conversion Among Bases




by using .
Positional Notation Decimal

Binary to Decimal Multiply 2"
Octal to Decimal Multiply 8"

Hexadecimal to Decimal Multiply 16"

Where 7 is the “weight” of the bit




1000 100

10 Quick Example

1. Multiply each bit by

(1 4 6) 10”,. where » 18 the
10 Base Weight “weight” (?f th§ bit.
102 10! 100 2. The weight is the
L' '—‘ position of the bit, starting
from 0 on the right
. 6 x10°=6 3. Add the results

v

4 x 10! =40 ‘ 6+40+100 = (1 4 6),,
. 1 x10%2=100




Base TR : --------

128 64 32

2> Binary to Decimal

Multiply each bit by 2"

1101010), —> ( )y



Binary to Decimal

1001101, —s ( )10

(77 o




Octal to Decimal --E—

512 64

Multiply each bit by 8"

(7 5)g — ( )10



""*;-‘ Octal to Decimal

(72 4)y —> ( )10

(468 )19




nee ----
® o

4096 256

Multiply each bit by 16"

16 Hexadecimal to Decimal

(A2);q —> ( )10 10
1
12
13
14
15

= = (O A | >




Hexadecimal to Decimal

(ABC);4 — ( )10
v

(2748 )19




: by using
Decimal Division g Any Bases

Decimal to Binary Divide by 2
Decimal to Octal Divide by 8

Decimal to Hexadecimal Divide by 16




Base

2 Decimal to Binary
Divide by 2

99)1y — ( )




Decimal to Binary --------

?

128 64 32 16

®
(13)p —> ( )

(1101),




Decimal to Octal --’—

Divide by 8 S

4635)), —> ( )s



“ Decimal to Octal

(2548),y —> (g

?

(2764)5




Base

16 Decimal to Hexadecimal %2-56--

(4259)y —— ( )16 10 A
11 B
12 C
13 D
14 E
15 F




..ITRY..

w Decimal to Hexadecimal

(108),) — ( )16

(6C )6




Groups bits in threes

Octal

(Base 8)

Convert each octal digit to
a 3-bit binary

(735)s— ( ),  (111011101), ——( ),




Groups bits in fours

Hexadecimal

(Base 16)

Convert each hex digit to
a 4-bit binary

(1001101), —— ( )is (A7) —>( )>




Convert to binary then to Hexa

Octal

Hexadecimal

(Base 8)

(Base 16)

Convert to binary then to Octal

(3735)g —— ( )16 (A7) —> ( )s
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'I‘ Binary Addition

1011
111 9

—
e
—
—

(100101),
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¥ Binary Multiplication %

1 111 1 06 11 10

1 0 O 101 ©O

?

(11100110),



Chapter 1 | Number System — Exam Questions .
>

(1) The octal number (45); is equivalent to the Decimal number:

@ (290 d) G
(c) (44) (d)  (49)

(2) The octal number (703); is equivalent to the Binary number:

(a) (111000011), (b)  (101000111),
(¢) (011100000011, () (11111110111),



(3) The number (110010111010), is equivalent to the Hexa-decimal number:

(@) (00CBA);6 (b) (0ABC)y6
() (121110)46 (d)  (9B3)

(4) The binary multiplication (product) of 1011 and 111 is:

(a) (1010101), (b)  (10110010),
(c) (1001101), (d) (1101001),



(5) The binary number (101110001011100) is equivalent to the octal number

(a)  (44632) (b)  (23644)q
@) (5757) d)  (56134)

(6) The Hexadecimal number (F4C2) is equivalent to the Binary number:

(a) (1010101000101011), (b) (1110001010100010),
(¢) (0010101000101010), (d) (1111010011000010),



