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Introduction

A number system is a method to represent numbers using digits or
symbols. Different number systems are used in mathematics and
computer science.
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(A) Decimal to Binary

* Divide the number by 2.

* Write the remainder.

* Repeat until quotient becomes o.
* Write remainders in reverse order.
Example:

Convert 2550 to Binary

25 + 2 =12 remainder1
12 + 2 =6 remaindero
6 + 2 =3 remaindero
3+ 2=1remainder1
1+ 2=o0remainder1

Answer = 11001,
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(B) Decimal to

Olar:]

Divide by 8 and write remainders.
Example:
* 65,9 — Octal

* 65+ 8 =8remainder 1
8 - 8 =1remaindero
1+ 8=0remainder1

Answer = 1014
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(C) Decimal to

Hexadecimal

- Divide by 16 and write remainders.
(10=A, 11=BI 12:C, 13=DI 14=E, 15=F)

Example:

* 25410

° 254 +16 =15 remainder 14 (E)
15 + 16 = o remainder 15 (F)

Answer = FE1¢
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- Multiply each digit by 2”position (from right, starting at o).

@ Binary to Example:
Decimal o
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- Group binary digits in sets of 3 (from right).
- Convert each group to octal.

Example:

°© 110101,

* Groups: 110 101

110=6
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- Group digits in sets of 4.
- Convert each group to hexadecimal.
. Example:
(6] Binary to
Hexadecimal - Groups: 1110 1101
gra3mary 4 B
1101=D
LIERIU IR Answer = EDyg
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Replace each octal digit with its 3-bit binary equivalent.

Example:
/38
@ Octal to o am
Binary 3=on1
mm # Answer = 111011,
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Replace each hexadecimal digit with 4-bit binary.

Example:
: A3ie
Hexadecimal . A=1010

3 =0011

Answer = 10100011,
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(9] Fractional
Conversions
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Decimal Fraction to Binary

- Multiply fractional part by 2.

* Write integer part.

* Repeat until fraction becomes o.

Example:
0.625

© 0.6256x2=1.26—1
0.25X2=0.5—0
0.5X2=1.0—1

* Answer = 0.101,
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Decimal-> Binary Divide by 2
Decimal-> Octal Divide by 8
10 Summary Decimal -> Hex Divide by 16
Ta b‘le Binary -> Decimal Multiply by powers of 2
wgr Binary -> Octal Group of 3

Binary -> Hex Group of 4




> Important
Points

* Binary is used in computers.

- Hexadecimal is compact form of binary.

* Grouping method makes conversion faster.

- Always write remainders in reverse order (division method).
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