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Why do we need to know?
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Key concepts
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DIGITAL
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Binary numbers: a byte
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Adding decimal numbers

Sunday, 25 January 2009 16



Gillian Crampton Smith + Philip Tabor Telecomunicazioni

Adding decimal numbers

Sunday, 25 January 2009 17



Gillian Crampton Smith + Philip Tabor Telecomunicazioni

Adding decimal numbers
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Adding binary numbers
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Boolean logic
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Boolean logic
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Boolean logic
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Boolean logic
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Boolean logic: OR
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Boolean logic: OR
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Boolean logic: OR is inverse of AND

(A) Phil is a woman OR (B) Phil is bald = False
(A) Phil is a man OR (B) Phil has hair = True
(A) Phil is a woman OR (B) Phil has hair = True
(A) Phil is a man OR (B) Phil is bald = True

(A) Phil is a woman AND (B) Phil is bald = False
(A) Phil isa man  AND (B) Phil has hair = True
(A) Phil is @a woman AND (B) Phil has hair = False
(A) Philisa man  AND (B) Phil is bald = False
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Boolean logic

AND| F T OR F T XOR| F T NOT
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Boolean logic

Telecomunicazioni

AND OR| F | T | [xOR NOT
F F| F | T F F | T
T T | T | T T T | F
AND OR| 0 | 1 | [XOR NOT
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Boolean logic
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Boolean logic with electricity
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Boolean logic with electricity
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Adding binary nhumbers—remember?
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Truth tables meet binary arithmetic

A B sum carry
0+0=0 0 0
O+1=1 1 0
O+1=1 1 0
1+ 1= 10 0 1
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Truth tables meet binary arithmetic

A B
0+0=20
O+1=1
O+1=1
1+1=10
XOR 0O
1
0
1

sum

O = = O

Telecomunicazioni

carry

0

0

0

1

AND O 0=20
10=0

0 1=0

1 1=1
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Electronic notation
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Binary logic: adder

Carry
AND 0
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Boolean logic

Telecomunicazioni

AND| F XOR| F | T

F | F F| F | T

T | F T| T | F

AND| © XOR| 0 | 1

0| o o o | 1

1| o0 1| 1] o0
EXERCISE!
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Binary logic: adder

0o —2 _\). Sum 0 — _\). Sum

B B
0) ¢ 1 \
Carry ‘ Carry
AND AND
A A
1 t \). Sum 0 * \J. Sum
B B
1 t 1 !
Carry ‘ Carry
AND AND
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Adding a byte
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Adding a byte
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Electronic notation: full adder
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http://www.play-hookey.com/digital/basic_gates.html
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DIGITAL: summary
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