
Numbers and Logic



Common Numbering Systems:
● Decimal
● Binary
● Hexadecimal



Bits, Bytes, and Nibbles
● Are you hungry yet!
● Bit
● Byte
● Nybble (or Nibble)



Bit as a Representation of state
0 = The switch is off

1 = The switch is on



Numerical Representation
1 Byte = 8 Bits

27 26 25 24  23 22 21 20



Numerical Representation

Binary Decimal

0000 0000 0

0000 0001 1

0000 1000 8

0000 0011 3



0001 0000

16



0000 0011

3



1000 0000

128



1111 1111

255



There are 10 type of people in the world

● Those who know binary

● Those who don't



Hexadecimal   (0xHH)
● Binary is Base 2
● Hexadecimal is Base 16
● 0 - 9
● A - F
● 10 = A

○ or 0x0A

● 15 = F
○ 0x0F

● 16 = 10  (161 * 1) + 0
○ 0x10

● 17 = 11   (161 * 1) + 1
○ 0x11

● 255 = FF  (161 * 15) + 15
○ 0xFF



ASCII
● American Standard Code for Information Interchange
● Since everything in the computer is represented as numbers, we need a way

to represent letters
● An ASCII Table is used to convert the characters to the numerical

representation used to store the characters in memory



ASCII Table



Basic Computer Logic

● AND
● OR
● NOT
● NAND
● NOR
● XOR

1 = True

0 = False



Truth Tables
● The computer is constantly evaluating values.
● We can use truth table to help visualize the outcome



And     &&

AND (&&) TRUE FALSE

TRUE TRUE FALSE

FALSE FALSE FALSE



And - && 

And && 1 0

1

0



OR - || 

OR || True False

True True True

False True False



OR - || 

OR || 1 0

1

0



Not - 
● Not X
● Not 1 = 0
● Not 0 = 1
● 0111 0011 (Bitwise Not)

■ 1000 1100



Bitwise And
1010 1111

0010 0011

0111 0011

1111 1010

0010 0011

0111 0010



Bitwise OR   

0100 1100
0011 0010

0101 1001
0110 1100

0111 1110

0111 
1101



And 

1
1

1

1

0
0

0
0

0



Or

1
1

1

1

0
1

0
0

0



NAND  
● NAND is Not And

1

0
1



NAND  

1
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1

0
0

1



NOR - Not OR     

1

1
0

0

1
0

0

0
1



XOR - Exclusive Or

1

1
0

0

1
1

0

0
0




