Common Number Systems

Usedby Used in
System Base Symbols humans? computers?

Decimal O Y02 a0 Yes No
Binary 2 , No
Octal 8 iy No

Hexa- 16
decimal




Quantities/Counting (1 of 3)

Hexa-
Decimal Binary Octal decimal

0 0 0 0

I | l |




Quantities/Conntine (7. of 3)

Hexa-
Decimal Binary Octal decimal

8 1000 10

9 1001 11

1010 12

10T 0013

1100 14

1101 15

1110

1111




Quantities/Counting (3 of 3)

Hexa-
Decimal Binary Octal decimal

16 10000 20
17 10001 21
18 10010
10011
10100
10101

10110




Conversion Among Bases

* The possibilities:

QecimD . ’ (Octal)

X




Quick Example

l Base .







Binary to Decimal

EED . D




Binary to Decimal

* Technique
— Multiply each bit by 2”, where n 1s the “weight”
of the bit

— The weight is the position of the bit, starting
from O on the right

— Add the results




101011,




Octal to Decimal

i




Octal to Decimal

» Technique
— Multiply each bit by 8", where n 1s the “weight”
of the bit

— The weight is the position of the bit, starting
from O on the right

— Add the results




Example




Hexadectmal to Decimal Hexadecimal to Decimal

 Technique

- Multply each bit by |6_” where 1 1 the
“weight” of the bit

- The weight 1s the position of the bit, starting
from () on the right

- Add the results




Example

= 12 x 1l = 12
=11 x 16 = 176
10 x 256 = 2560

2748,




Decimal to Binary Decimal to Binary

 Technique

- Divide by two, keep track of the remainder

- First remainder 1s bit 0 (LSB, least-significant
bit)

- Second remainder 1s bit |




Example

1111101,




(Octal to Binary Hexadecimal to Biary




(ctal to Binary Hexadecimal to Binary

* Technique * Technique

- Convert each octal digit to a 3-bit equivalent - Convert each hexadectmal digit to a 4-bi

binary representation equivalent binary representation




111 000 101 0001 0000 1010 1111

705, = 111000101, 10AF,, = 0001000010101111,




Dectmal to Octal Decimal to Hexadecimal




Decimal to Octal Decimal to Hexadecimal

* Technique * Technique
- Divide by § - Divide by 16

- Keep track of the remainder - Keep track of the remainder




1234, = 2322, 1234, = 402y,




Binary to Octal Binary to Hexadecimal




Binary to Octal Binary to Hexadecimal

* Technique + Technique
~ Group bits in threes, starting on right - Group bits in fours, starting on right

- Convert to octal digits - Convert to hexadecimal digits




Example Example

1012010111, = 2, 1010111011, = 9,,

1 011 010 111 10 1011 1011

1011000111, = 1327 1010111011, = 28B,,




Octal to Hexadectmal Hexadecimal to Octal




Octal to Hexadecimal Hexadecimal to Octal

* Technique + Technique

- Use bmary as an intermediary - Use binary s an tntermediary




Example

1FOC,, = 17414,




Exercise — Convert ...

Answer

Hexa-
Decimal Binary decimal

33 100001 21
1110101 A
111000011 1C3

110101111




