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Binary and Hexadecimal Numbers
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Binary

16°
o O
—
11
-
'g 2
3 27 26 25 24 23 22 Dt QO
4 Binary 01010011
5
6 3 2 1 0 4 3 2 1 0
(2° 22 2 2°)x 2 23 222t 2
7
0101x2*+ 0011
8 N\ J ¢ J
9 Y Y
0 0
A 16 16
5 5 x 16t + 3
C
1616°
D
c Hexadecimal 5 3
) Decimal .
| ecima 5x16% + 3 = 83
Hexadecimal
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4 Byte Unsigned Integer

313029282726252423222120191817161514131211109 8 7 6 5 4 3 2 1 0
0101011101000121011011121110000011

' J Y, J A J
Y Y Y Y Y
Hexadecimal 5 4 4 6 D F 8
7 5) 5 4 3 2 1 0

5x16” + 7x16°+ 4x16°+ 6x16*+ 13x16%°+ 15x16°+ 8x16'+ 3
= 1464262531
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4 Byte Signed Integer

313029282726252423222120191817161514131211109 8 7 6 5 4 3 2 1 0
01010111010001101101111110000011

X J J J A J
Y Y Y Y Y Y Y Y
5 I 4 6 D F 8 3
7 6 5 4 3 2 1 0
5x16" + 7x16°+ 4x16°+ 6x16*+ 13x16°+ 15x16°+ 8x16"+ 3

= + 1464262531

313029282726252423222120191817161514131211109 8 7 6 5 4 3 2 1 0
11010111010001101101111110000011
0010100010111 0010010000001111101

Y = Y 7 Y g Y Y g Y Y A Y 7
- 2 8 B 9 2 0 !

7 6 5 4 3 2 1 0
—(2x16" + 8x16°+ 11x16°+ 9x16*+ 2x16°+ Ox16*+ 7x16*+ 13 )
= —-683221117
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Sign Extension (1)

4-bit 8-bit 16-bit

Signed Signed Signed

Number Number Number

(+3) (+3) (+3)

3210 76543210 1514131211109 8 7 6 5 4 3 2 1 0
0/0 11 0/0/0|0(0f0 1 1 0000O0/00O0|OO0lOlO|O|I0O11
(=3) (-3) (=3)

3210 76543210 1514131211109 8 7 6 5 4 3 2 1 0
1{1 01 111/1|1|1 01 11/1/1/1/1/1/12(1|1/1/1(1{1 01
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Sign Extension (2)

3210 7 6 5 4 3 2 10 1514131211109 8 7 6 5 4 3 2 1 0
0|0 11 0|0 0 0/0[0 1 1 0l00000000O0O0O|0/O01 1
. / Y Y / S Y 7 Y Y Y /
0 3 0 0 0
(0] 1 (0] 3 2 1 0
3 Ox16t + 3 0x16%+ O0Ox16%+ O0Ox16'+ 3
3210 7 6 54 3 2 10 1514131211109 8 7 6 5 4 3 2 1 0
11 0 1 1(1 1 11|10 1 1{12/12/1/1/2/12/1/1/12|12]1|2]l0l2
0|0 11 0Olooooo011 0l00000D0000000011
L J A J \_ J A J
Y Y Y
0 0 0 0
(0] 1 (0] 3 2 1 0
—(3) -( ox16*+ 3) —( ox16%+ O0Ox162+ Oxl16'+ 3)
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