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Announcement

® Need to do something about the office hours.
® The old office hours

—~
Mondaz 1:30-3:30PM: Contflict wth ITS325, MAS210 )
Tuesdaz 10:30-11:30AM: Conflict with G

o Let’ Py Q

Monday 9:00-10:30 &

® ’m not limited to these%ne slots.
Usually in my office (BKD3601-7) fA\gm 8AM-5PM
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Today

® Some of us participate in the SIIT day activities.

® So, the l

® These sides will be posted on the course web site later today.

ecture today will cont@
We will do a lot of examples.

————

Some of them are the same as what you have as hardcopy

- A+ 9:20, we will have attendance check

e

- For those participate jn STIT D.A.

P/OVidC CV;JQnCC ‘4o %Gf‘ C"CC‘(‘J.

/




Example

The associative law for addition is normally written as
a.A+B=B+A € Comamctat ve

@A +B) +CAA+ B+ 0 € Assoc.atve

c. AB = BA

dA+AB =4 €& Covu;nj




Example

/AN

The Boolean equation AB + AC = A(B+ C) illustrates

he distribution law

b. the commutative law & x4V = Y3 )¢ XY=YX

-

c. the associative law & X *t‘ + z) -:__(x 3 Y)* 2

d. DeMorgan ’s theorem




Example

The Boolean expression A - 1 is equal to

A
b. B

c. 0
d. 1




Example

The Boolean expression A + 1 is equal to
a. A
b. B

c. 0

@4




% C) illustrates




Review: Three Useful Rules

These rules do not exist in elementary algebra

@ (A+B)(A£C)

2) A+AB=A
A1 +ADB S~
=A(1+B3) =A-1 =A
Examples:

W XY +WY =WY

A+ BC
7

(A)A+ AB=A+B

~ =A{AB+tAD

A+ B(A+A)=A+B"1
Examples: = A+06

A+AB=A+B
XY + XYZ = XY +7Z

&

@g@@ e




Principle of Duality

Any theorem or identity remains true if 0«1

Example: <>+
X +1=1 X +
X-0=0

Caution: +(X Y}X — X (X -l"f) P 4

* Parenthesize an expressionft 1y before taklng its dual!
(X Y}(x z): X i2) (X +YH{x+2)
e

X+Y X+Z XX+Y L

facdor ""3




Duality Principle in Action

(T17) X-1=X (Identities)

(T27) X-0=0 (Null elements)

(T37) X.-X=X (Idempotency)
(Involution)

(Complements)

X+Y=Y+X (T6") X-Y=Y-X (Commutativity)

(T7%) (X-Y)-Z=X-(Y-2Z) (Associativity)
(T8") (X+Y) - (X+2Z)=X+Y-Z (Distributivity)

X+Y)+Z=X+(Y+2)
XY+ X-Z=X-(Y+2)
X+X-¥Y=X (T9%) X-(X+Y)=X (Covering)

(TIO) (X+Y) - (X+Y)=X (Combining)




Example
Using Boolean algebra, simplity

BD+B(D+E)+D(D+F)

\_——w

\——
D +\B*§+BE B\') rD-F
(o

“BD+BRE+DF <« S0P
J A
(= 8(p+E) +DF)

(-




Example

Using Boolean algebra, simplity

Spact j_ _ L
ABC+(A+B+C)+ ABCD

N !
&— DeMo!Dm 's Theo ron

ABC + N*«REE_D

W\




Example

Show that

= (ArB)(A D)
Tee L)

= A+ A1) =A +68(D

(-




Example
Using Boolean algebra, simplity

(B+BC)(B+BC)(B+D)

=B+ (B\c/"cb)

O




Example
Using Boolean algebra, simplity

ABCD + AB((':B)+(AB CD

-——w

AB(CD+(D)




Example

Using Boolean algebra, simplity




Example (Qu"z x> IT)

Using B an algebra, simplif
A@C + ABC +Z@: +Z@E+ C

ABC +B'(Ac+,zi‘¢+§'c‘+ AE)

N o

K-mgf

™~

]
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Example a'"d/

Using Boolean algebra, simplity

S B pos’reJ
A+ AB + ABC -




Product Term

@r a product of
T —

two or more literals.
ﬁ

Example: A.B.C -
A-C
‘—9A

A-

A-

o |
Ol O

Caution:

%‘TS nota product term.
/'b —

Q:When does A-B-C =1?




Example

Find the value of X forall possible values of the variables when
(101) 011 001 000 100

X = ABC+ABC+ABC+ABC+ABC &

torderd
AlB]cC Com
V [ofolo] 1 o o o 1 o P
A [olo]1 1 o o A o o od«
©|0/1/0] O 0 o o o o Prodvels
1 o112 9 O 1 (@) o (6)
A |1]/0]|0 1 0 (o) O o 4
A [1]of1] 9 {§ 6) o o o
o|1|1]0] o © o o o o
Ol1]1]1] o O o) (o) (9 o
M




Example
Find the value of X for all possible values of the variables when
0 119
X {ABMABC D €
A|B|C
O(0]|O
O 0|1
O|1]|0
O|1(1
110} 0
1
11110
1 (11






