Numbers and Logic



Common Numbering Systems:

e Decimal
e Binary
e 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

271262°2% 23222120



Numerical Representation

Binary Decimal
0000 0000 0
0000 0001 1
0000 1000 8

0000 0011 3



0001 0000

16



0000 0011






11111111




There are 10 type of people in the world

e [hose who know binary

e [hose who don't



Hexadecimal (OxHH)

Binary is Base 2
Hexadecimal is Base 16
0-9
A-F
10=A
o or Ox0A
o 15=F
o OxOF
e 16=10 (16"*1)+0
o 0x10
e 17=11 (16"*1)+ 1
o 0Ox11
e 255=FF (16" *15)+ 15
o OxFF



ASCII

e American Standard Code for Information Interchange

e Since everything in the computer is represented as numbers, we need a way
to represent letters

e An ASCII Table is used to convert the characters to the numerical
representation used to store the characters in memory



ASCIl Tab

ASCII (1977/1986)

0 1 b2 E3) a 5 6 i7, 8 9 A B EG 0 E F
NL SOH STX ETX EOT ENQ ACK BEL BS HT LF Vi FF (R S0 sI
0609 2081 0002 093 ead 0085 0006 eos7? o8 0939 CLEN aees oeec ee0 06eE oeer
] 1 2 3 4 5 6 7 8 9 10 1 12 13 1 15
OLE 18} ez 0cs DCa NAK SYN ETB CAN EM sUB ESC F& s RS U
218 911 0012 2913 0014 2015 0016 ea1? 218 2019 0e1A 2018 0e1C 9010 0e1E @e1F
16 17 18 19 20 2 2 22 2 25 2% 27 28 29 30 31
" 1
s ! # $ % & ( ) * - . - : /
ez 021 022 023 0924 025 0926 a2l 0028 9829 e 9828 e 9820 Be2E Q82F
32 13 34 35 36 37 38 29 2 41 42 43 7] 45 6 47
0 1 2 3 4 5 6 7 8 9 : g < = > ?
238 0031 0032 0033 a3 0935 0036 a3y 0038 0839 0034 838 03¢ 0830 Be3E a83F
8 2 56 51 52 53 54 55 56 57 58 59 60 61 62 63
@ A B C D E F G H ik ] K L M N 0
eade ead1 ea42 0a43 easd 0a4s 0ad6 ea47 eo4g 0849 0edA 0048 0edc 00840 Be4E Qedr
64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79
P 0 R S T ] v W X ¥ Z [ \ ] by _
ease 2951 0as2 053 easd 0a55 0056 eas7 2958 2859 BE5A 0ase Be5C 9850 BBSE 85F
30 81 82 82 34 35 3% 87 38 89 % 51 92 93 94 95
B a b c d e f g h i j k 1 m n 0
) aee1 0062 0063 2054 0085 0086 0087 o058 8069 006 a068 o0EC 900 oot s
% 97 58 99 100 101 102 163 104 105 106 107 108 109 110 111
p q r s i u v W 5 y z { } ~ DL
eare 27 ear2 ear3 earda ©a7s eare ear ears 2879 e ears 0e7C en BevE e7F
112 113 114 115 116 117 118 119 120 121 122 123 124 125 126 127




Basic Computer Logic




Truth Tables

e The computer is constantly evaluating values.
e \We can use truth table to help visualize the outcome



And && —
AND (&&) TRUE FALSE
TRUE TRUE FALSE
FALSE FALSE FALSE




And - &&

And &&




OR - ||

OR || True False
True True True
False True False




OR - ||

OR ||




Not -— ~>—

Not X
Not1=0
Not 0 = 1

{>— 0111 0011 (Bitwise Not)
m 1000 1100



Bitwise And — —
1010 1111

0010 0011
0010 0011

0111 00711 e

0111 0010
1111 1010




Bitwise OR ) —

0100 1100 0111 1110
0011 0010

0101 1001 — ™

0111
01101100 — 1101




And




Or




NAND 1

e NAND is Not And
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NOR - Not OR
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XOR - Exclusive Or —) >—
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