Binary Arithmetic

Let’s go back to Third and Fourth Grade
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0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
1111
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Binary

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

Hexadecimal



Decimal Binary Hexadecimal

0 0000 0
1 0001 1
2 0010 2
3 0011 3
4 0100 4
5 0101 5
6 0110 6
7 0111 7
8 1000 8
9 1001 9
10 1010 A
11 1011 B
12 1100 C
13 1101 D
14 1110 E
15 1111 F
Decimal Binary Hexadecima
0 00000000 00
16 00010000 10
27 00011011 1B
82 01010010 52
173 10101101 AD

255 11111111 FF



Decimal Addition Table

4 5 6 7 8 9
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Binary Addition Table
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Binary

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



Decimal

Binary

1000
1001
1010
1011 <

1100
1101
1110
1111
0000
0001
0010
0011
0100

Creating Negative 5 from Positive 5:

» 5 0101
Invert: 1010
Add 1: 1011_

0101
0110
0111



Decimal Multiplication Table
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Binary Multiplication Table
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2to the 0?
2tothe 1?
2to the 2?
2to the 3?
2tothe 4?
2tothe 5?

2tothe ?0
1
1024
1 million
1 billion
1trillion
1 quadrillion

2tothe ?1 2to the ?2 2tothe ?3 2tothe ?4 2tothe ?5 2tothe ?6
2 4 8 16 32 64
2 thousand 4 thousand 8thousand  16thousand @ 32thousand 64 thousand
2 million 4 million 8 million 16 million 32 million 64 million
2 billion 4 billion 8 billion 16 billion 32 billion 64 billion
2 trillion 4 trillion 8 trillion 16 trillion 32 trillion 64 trillion
2 quadrillion 4 quadrillion 8 quadrillion 16 quadrillion 32 quadrillion 64 quadrillion

2tothe ?7
128
128 thousand
128 million
128 billion
128 trillion
128 quadrillion

2to the ?8
256
256 thousand
256 million
256 billion
256 trillion
256 quadrillion

2tothe ?9
512
512 thousand
512 million
512 billion
512 trillion
512 quadrillion



2to the 0?
2tothe 1?
2to the 2?
2to the 3?
2to the 4?
2tothe 5?

2tothe ?0
1
1024
1 Mega
1Giga
1Tera
1Peta

2tothe ?1
2
2Kilo
2 Mega
2Giga
2Tera
2 Peta

2tothe ?2
4
4 Kilo
4 Mega
4 Giga
4Tera
4 Peta

2tothe ?3
8
8 Kilo
8 Mega
8 Giga
8Tera
8 Peta

2tothe ?4
16
16 Kilo
16 Mega
16 Giga
16Tera
16 Peta

2tothe ?5
32

32 Kilo

32 Mega

32 Giga

32 Tera

32 Peta

2tothe ?6
64

64 Kilo

64 Mega

64 Giga

64 Tera

64 Peta

2to the ?7
128

128 Kilo

128 Mega

128 Giga

128 Tera

128 Peta

2tothe ?8
256
256 Kilo
256 Mega
256 Giga
256 Tera
256 Peta

2tothe ?9
512

512 Kilo

512 Mega

512 Giga

512 Tera

512 Peta



2 to the 0?
2to the 1?
2to the 2?
2to the 3?
2to the 4?
2to the 5?

2 to the ?0
1
1024
~ 1,000,000
~1,000,000,000
~1,000,000,000,000
~ 1,000,000,000,000,000

2tothe ?1
2
~2,000
~ 2,000,000
~2,000,000,000
~2,000,000,000,000
~2,000,000,000,000,000

2to the ?2
4
~ 4,000
~ 4,000,000
~4,000,000,000
~ 4,000,000,000,000
~ 4,000,000,000,000,000

2 to the ?3
8
~8,000
~ 8,000,000
~ 8,000,000,000
~ 8,000,000,000,000
~ 8,000,000,000,000,000

2tothe ?4
16
~ 16,000
~ 16,000,000
~16,000,000,000
~16,000,000,000,000
~16,000,000,000,000,000

2tothe ?5
32
~32,000
~ 32,000,000
~32,000,000,000
~32,000,000,000,000
~32,000,000,000,000,000

2to the ?6
64
~ 64,000
~ 64,000,000
~ 64,000,000,000
~ 64,000,000,000,000
~ 64,000,000,000,000,000

2to the ?7
128
~ 128,000
~ 128,000,000
~128,000,000,000
~128,000,000,000,000
~128,000,000,000,000,000



End of Presentation



