ENGR 17 [ekim] Digital Notes#1

Number Systems

Decima Number S&t: 0,1, 2,3,4,5,6,7,8,9

107 106 10° 104 103 102 101 100

Example: 1024=4"1+2 10+ 0" 100 + 1" 1000

Binary Number Sat: 0,1

27 26 25 24 23 22 21 20

128 64 32 16 8 4 2 1
Example 1010=0"1+1"2+0 4+1 8=10indecimd
11111111= 255 in decimal

Octa Number Set: 0,1, 2,3,4,5,6,7

g/ 86 g g4 83 g2 gl g0

Example 121g=1"1+2"8+1 64 =281 indecimd

Hexadecima or HEX Number Set: 0,1, 2, 3,4,5,6,7,8,9,A,B,C,D,E, F

167 166 16° 164 163 162 161 160

Example FF=15"1+ 15" 16 =255 in decima
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An easy way to convert an eght digit binary number to atwo digit hexadecima number isto treat the 8
digit binary as two hexadecima numbers consisting of 4 binary numbers. See table below:

T
?

Binary
0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
1111

TmMO|I0O|w|>|lo|lo(N|lojlu|d|lw|N|FR|O

So, the 8 digit binary number
00111011p 3B

snce 0011 in hexadecima is 3 and 1011 in hexadecimd is B.
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Converting Decimal to Binary
Example: Convert 52, to binary.

52/2 rem=0=¢g
2612 rem=0=g
132 rem=1=g
6/2 rem=0=4g
32 rem=1=3g,
V2 rem=1=g&

So 52,4 inbinary is=a a, a; & & a,= 110100

Binary Arithmetic

Addition table for binary numbers:
0+0=0
0+1=1
1+0=1

1+ 1=0and cary 1tothe next column

Subtraction table for binary numbers:

and borrow 1 from the next column

0-
0-
1-
1-

I
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0
1
0
1

Multiplication table for binary numbers
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0
1
"0
1
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