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Number systems

 Base 10 (Decimal)
Represent any number using 10 digits [0-9]

- Base 2 (Binary)
Represent any number using 2 digits [0-1]

. Base 8 (Octal)
Represent any number using 8 digits [0-7]

. Base 16 (Hexadecimal)
Represent any number using 10 digits and 6 characters
[0-9,A,B,C,D,E, F]




Base 10 (Decimal) [0..9]

3245 = (3x10°%) + (2%10%) + (4%10") + (5x10°)
= (3%x1000) + (2x100) + (4%x10) + (5x1)
= (3000) + (200) + (40) + (5)
= 3245

Remark: 3245 can be written as 3245,



Attempt a quiz

Quiz 2A, Page 1, Question 1




Base 2 (Binary) [0..1]
1010, = (1x2°%) + (0%x2%) + (1x2") + (0x2°)
= (1x8) + (0x4) + (1x2) + (0x1)

=(8) +(0) +(2) + (0)

=10



Attempt a quiz

Quiz 2A, Page 2, Question 2
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Source: electronics.stackexchange.com



Base 8 (Octal) [0..7]

1024, = (1x8°) + (0%x8%) + (2x8') + (4% 8°)
= (1x512) + (0x64) + (2x8) + (4x1)
= (512) + (0) + (16) + (4)
= 532



Attempt a quiz

Quiz 2A, Page 3, Question 3




1011 12 1314 15
Base 16 (Hexadecimal) [0..9, A, B, C, D, E, F}

2AF, = (2x16%) + (10x16') + (15x16°)
= (2x256) + (10%x16) + (15x1)
= (512) + (160) + (15)
= 678



Attempt a quiz

Quiz 2A, Page 4, Question 4




HTML color

Specifying colors using 6-digit codes (instead of 9) can save space
iIn the HTML document.

R|G|B R|G|B

25| 0 240 | 160 | 160 | FOAOAD 238

255 |127 | 0 | FF7F00 220 | 180 | 140 | DCB48C 21

255 | 255 | 0 | FFFF00 200 | 200 | 120 | C8C878 204

127 (255 | 0 | 7FFF00 180 | 220 | 140 | B4ADCBC

0|255 | O | OOFFO00 160 | 240 | 160 | AOFOAD

0 | 255 | 127 | OOFF7F 140 | 220 | 180 | 8CDCB4

0 | 255 | 255 | OOFFFF 120 | 200 | 200 | 78C8C8 136 | 204 | 204 | 88CCCC
-012?255W7FFF 140 | 180 | 220 | 8CB4DC 153 (187 | 221 | 99BBDD

Source: R. A. Nonenmacher from Wikimedia Commons



Conversion from base-10 to base-2

2° 92 9% 93 92
64 32 16 8 4
22 6
16 4

22 = 1 0

1

NN o N



Conversion from base-10 to base-2

2° 9% 9% 93 92
6x 32 (16) (8) (&
79 12 5
6 & 7
29 = a2 a2



Conversion from base-10 to base-16

16° 162 16! 16°
4096 256 16 1

1000 232 8
256 16 [

1000 = 3 4 8
3 E 8

16



Attempt a quiz

Quiz 2B, Page 1, Question |
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