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Ex-OR(Exclusive OR, XOR)

Ex-OR X, Xy | Y
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(Idempotency low)

(Commutative low)

(Associative low)

(Distributive low)

(Absorption low)

(Complement low)

(Boolean algebra)

(X X=X
(X+ X=X

X Y=Y X
[ X+y=y+X

Xy D= Y) 2
Xty D)= (X +Y) +2

(x+y) z=(xX 2)+(y 2) [(X+y y=(x+y) (x+y)
[(X y)tz=(Kx+2) (y+2)

x+1=1 [X+O:X {x+7< y=X+Yy
[x 0=0 X 1=xX X X+ty)=x vy
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(Principle of duality)

+ — (|

(De Morgan’s Law)

=(X)=X
Xy =X+Y
Xty=xy
C X1+ X2+ +Xn=X1 X2 Xn
L X1 X2 Xn=X1+ X2+ + Xn

f(x1, X2, X, 1,0, +, ) =1f(x, Xz, , Xn, 0,1, ,+)



(minterm)
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(maxterm)
XY Z Xy
000 | XyZ| mo |[X+y+2z| Mo 00
001 |Xyz|m |[X+y+Z| M 00
010 [ XyZ| m |[x+y+z]| M2 01
011 |Xyz|ms [X+y+Z| Ms 01
100 | XyzZ| ms |X+y+z| M 10
101 | Xxyz|ms |[X+y+Z | Ms 10
110 | XxyzZ|ms |X+yY+2z| M 11
111 |xyz|mr [X+Y+Z | My 11
f 1l
f(X,y,2)=XY 2+ XY Z+ XYy Z+ XYy Z
=mi+Mmas+me+msz
=>(1,4,6,7)

(disjunctive canonical form)

f=2( )



f 0
f(X,y,2)=XYZ+XYyZ+ Xy z+ Xy z
f(x,y,2)=1(x,y,2) De Morgan
f(x.y,z)=f(xy.z)
=XYZ+XYyZ+Xyz+Xyz
=(xty+z) (x+y+2) (X+y+7) (X+y+2)
=Mo M2 M3 Ms
=r(0,2,3,5)
(conjunctive canonical form)
f=T1( )

f(x,y,2)=>(0,1,3,4,6)
3 012, 7 ()
f(x,y,2)=M(2,5,7)

=(x+y+2) (X+y+7) (X+y+2)

f(X,y,2)=xy+xyz

f(X,y,2)=Xy(z+2) + Xyz
=XYZ + XYyZ + Xyz

(x+x=1)
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(Karnaugh map)
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mo | mi| m3 | m2 0 1 3 2 00| WXYZ|WXYZ|WXYZ|WXYyZ
m4 | Mms | m7 | me 4 5 7 6 01| WXYZ| WXYz|WXYz|WXYZ]|
mi2 | Mi3 | mi5 | mi4 12 13 15 | 14 11 WXYZ| WXYZ| WXYZ| WXYZ|
ms | mo | Mmi1 | m1o 8 9 11 | 10 10| WXYZ| WXYzZ| WXYZ| WXYZ|
f(w,x,y,z) =5 (0,1,2,6,8,9,10)
200 01 11 10 f=Xy +XZ+Wwyz
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Y = XaXoXs + XaXoXs + XaXoXs + XXXz + XXoXs

(Truth table) (Logic diagram)
3
3 1
y = f(X1,X2,X3)
f(X1,X2,X3)
o AND OR
X1,X2,X3 “1” 0 8
y = XiX2XaF(1,1,1) + xaxaXs f(1,1,0) + xXexs f(1,0,1) + xixzxz 1(1,0,0)
Xixzxs(0,1,1) +XuxaXs f(0,1,0) +XXexs (0,0,1) + XXXz f(0,0,0)
f(X1,X2,X3) f(1,1,1)  f(0,0,0)
y
Y = XiXaXs + XiXoXs + XiXoXs + XXXz + XiXaX3
o OR AND y 0 X1,X2,X3
y= (71+X2+73) (71+X2+X3) (X1+X2+X3)
( )

Xy | Xo | X3 | Y
1 1 1 1
1 1 0 1
1 0 1 0
1 0 0 0
0 1 1 1
0 1 0 1
0 0 1 1
0 0 0 0

NOT




y
Y = X1XoXs + XaXoXs + XiXaXs + XaX2Xs + X1XoXs
(Boolean algebra)

Y = XaXoXs + XaXoXs + XaXaXs + XiXaXz + XaXoXs
= X1 XoX3+Xz) + X1iX2X3t+X3) + XiXaX2+X2)
= XXz + XXz + X1Xs
= XoX1+X1) + X1X3
= X2 + X1Xs

5 AND, OR, NOT AND-OR-NOT
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Y=Xo+XiXs

6 NAND, NOR
NAND




(Karnaugh graph)

A
Y = X1XoXs + XaXoXs + XiXaXs + XiX2Xs + X1XaXs
Xlx 2 X3 X2 X3 X2 X3 X2 X3 X2 X3
Xi (1 (1) 1\
X1 kl 1 j

V
X1 X3

= Y = X2+ X1X3
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(2) 2
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+ 11 y
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Ca X y
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C=xX C4
Xy Xy Xy XY
Cal 1 1
Ca 1

(full adder)
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Cixy | S |C
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001]1]0
010110
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10101
110101
11111

C
C=x y+y Ci+X Cu
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(4)

(encoder)

X0 X1 X2 X3 X4 X5 X6 X7 | Y2Y1Yo0
1 0000O0O00O0 000
01000000/ 0O01
001000O00O0 010
00010000 011
00001000 100
00000100 101
0O0000O0O010O0 110
0 000O0O0O01 111

V2= X4 + X5+ X6+ X7
V1= X2 + X3+ X6+ X7
Yo= X1+ X3+ X5+ X7

Xo X2
X1

X3

X4 X6
X5 X7
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(n )
CBA|S Y Y
X X x |1 0 1
00O0]|O Do Do
00110 D1 D1
01010 D2 D2
01110 Ds D3
100 |0 | D4 D4
10110 Ds Ds
11010 Ds Des
1110 D7 Dz
74LS151
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(multiplexer: MUX)

2n
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D2

Ds
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Ds

Ds
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(6)

(demultiplexer: DEMUX)

n

741.S139
— @)
[T
(n)
G B A | YoY:1Y2Ys
1 X X 1 1 1 1
0 0 O 0 1 1 1
0 0 1 1 0 1 1
0 1 0 1 1 0 1
0 1 1 1 1 1 0
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dip switch

Pull up

Dip Switch

ON
OFF

LED
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