Boolean Algebra

TOPIC- 1
Basics of Boolean Algebra
Very Short Answer Type Questions (1 Mark each)

Question 1:
Express the OR operator in terms of AND and NOT operator.

Answer: _
(A.BY= A+B [De Morgan's law]
(A +B) =AB.
A A
b0 L j b A+B
B—»0—D I~
Question 2:

Specify which axioms/theorems are being used in
the following Boolean reductions:

(a) (bc) +bc=1

(b) xyz + zx = xz

Answer:

(a) x+x’=1-Complementary law
(b) xy+x=x & absorption law

Question 3:
Which gates are known as universal gates? Why?

Answer:

Universal gates are the ones which can be used for implementing any gate like AND,
OR and NOT or any combination of these basic gates. NAND and NOR gates are
universal gates.

Question 4.
State and verify Associative law using Truth Table.

Answer:
Associative Law: This law states that:
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(A+B)+C=A+(B+C)
(A.B).C=A.(B.C)
Proof:

=

(A+B)+C B
0

(@)

A+(B+0)
0

HHT—'F‘GC:.'OG;D'
[ S e B == T S = S e I - - |
[ =T = = =N i
e e el = = B T
e e e e e
e S - T

From the above tables,
(A+B)+C=A+(B+C)
Similarly, we can prove,
A.(B.C)=(A.B).C

B T N

>
=

=
(@}
Y - E-E-E-E-E-1

- (AB).C

LB = e [ e e Y e Y e}

o = = DO OO

e =T =T — T R e T e i e
=T = == i === i e = |

Question 5:
Draw the equivalent logic circuit for the following Boolean experession :

Answer:
A ?,% -
B E«;;-‘ : o
o prsiaite
Short Answer Type Questions
Question 1:

State and define principle of duality. Why is it so important in Boolean Algebra?
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Answer:

Principle of duality: Duality principle states that from every boolean relation another
boolean relation can be derived by:

1. Changing each OR sign (+) to an AND sign ()
2. Changing each AND sign (.) to an OR sign (+)

ex:Dualof A+ AB=A.(A'+B)

Importance in Boolean Algebra: The principle of duality is an important concept in
Boolean algebra, particularly in proving various theorems. The principle of duality is
used extensively in proving Boolean algebra theorem. Once we prove that an
expression is valid, by the principle of duality, its dual is also valid. Hence, our effort in
proving various theorems is reduced to half.

Question 2:
Write the equilent boolean expression for the following logic circuit.

X'

Y |

X

Y
Answer:

(XYY +XY'YY

Question 3:

Write the equilent boolean expression for the following logic circuit.
U—s
‘i‘li" —

W '

Answer:

Y=U+V).(U+W)

Question 4.
Write the equivalent boolean expression for the following logic circuit:
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o

C

Answer:

Z = (A+B).(B' +C)
=APB + AC + BB + BC
=AB + AC + BC

Question 5:
Name the law shown below & verify it using a truth table.

X+ X .Y=X+Y

Answer:
This law is called “Absorption Law” also reffered as redundance law.

Prove by Truth table
X Y X’ X+X.Y | X+Y
0 0 1 0 0
0 1 1 1 1
1 0 0 1 1
1 1 0 1 1
Question 6:
Obtain the Boolean Expression for the logic circuit shown below.
A
B F
C
D
Answer:
F=(A.B)+(C+D)
=(A.B)+ C.D
Question 7:
Verify the following using truth table:
(i) X+0=X
(i) X+x'=1
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Answer:

(i)

X|{ 0| Y=X+0

0 0 0

1 0 1

Hence, X 4+ 0 = X
(ii)

X Y=X+X

0 1 1

1 0 1

Hence, X + X" =1

Question 8:

Obtain the Boolean Expression for the logic circuit shown below.

Lo L T =~ 3

Answer:

F=(X.Y)+(Z+W).

F=X+Y+ Z+W

Question 9:

State Demorgan’s law. Verify one of them using truth table
There are two Demorgan’s law :

i) A.B=A+B
(i) A+B= A.B

Answer:
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Proof :

i) A.B=A+B
AL B LKL B L AR ¢t AR
0 0 1 1 1 1
0 1 1 0 1 1
1 0 0 1 1 1
1 1 0 0 0 0
Proof :
i) AB=A+B
A | B|A|B AB A+B
0 0 1 1 1 1
0 1 1 0 1 1
1 0 0 1 1 1
1 1 0 0 0 0
Question 10:

Draw a logic circuit for the Boolean expression
A.B +(C+ B).A.

Answer:
ABC
—o . .
Question 11:
Obtain the boolean expression for the logic circuit shown below:
P
Q— F
R
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P—o—1\ P'.Q

Q+R’
RJ
F=P"Q+(Q+R)
=Q.(P"+R) (Distributive Law)

Question 12:
Verify the following using Boolean Lawas:
X+Z=X+X'Z+Y .Z

Answer:
Taking RHS

X+XZ+YZ
=(X+ X).(X+ Z) + YZ (Distribution Law)
=1.X+2Z)+YZ A+A=1)
=X+Z+YZ
=X+Z(1+Y)
=X+Z (1+A=11.A=A)
= Hence Verified v

Question 13:
Verify the following using Boolean Lawas:
A+C=A+A’.C+B.C

Answer:
A+C=A+AC+BC

Solve RHS

A+ AC+ BC

(A+ A)A+C)+BC  [Using distributive law]
L{A+C)+BC QA+ =1]
=A+C+BC

=A+C(1+B)

= A+ C1=A+ C = LHS. (Hence, verified)

Question 14:
Obtain the Boolean Expression for the logic circuit shown below:
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Z
Answer:

(XY)Y+Z

Z
Expression at F :
(X.Y)+(Y+2Z)
= (X+1)Y+Z [Distributive law]
=Y+Z [14+Z =1]2
Question 15:
Verify the following using truth table:
(i) X.X=0
(i) X+1=1
Answer:
(i)
X Y=XX"
1 0
1 0
(ii)
X 1 Y=X+1
0 1
1 1
Question 16:
Write the equivalent boolean expression for the following logic circuit:
LJ—s
v_
Y
W
Answer:
Y=UV +UW
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Question 17:

Answer:

Distribution law: This law states that
() x(y+z)=x.y+x.z

(if) x+yz=(x+y)(x+2)

Noe let us prove using truth table.

(1)

x y iz y+z ix(y+z)| zxy i i B S
0010 0 0 0 0 0
0101 1 0 0 0 0
01140 1 0 0 0 0
01141 1 0 0 0 0
11010 0 0 0 0 0
1101 1 1 0 1 1
1110 1 1 1 0 1
11111 1 1 1 1 1
Hence x(y + z) = n.y. n.z.
(i)
x |yl z|yzxtyz| x+y | x+z | (x+y)(x+ 2)
0|00 0 0 0 0 0
0o 1410 0 0 1 0
0j1]0]| 0 0 1 0 0
0111} 1 1 1 1 1
1 . 0l0} 0 1 1 1 1
11010 1 1 1 1
111,00 1 1 1 1
111171 1 1 1 1
Hence x + y.z = (x + yL(x + z)
Question 18:

Name the law shown below & verify it using a truth table.
A+B.C=(A+B).(A+C).

Answer:
This law is called “Distribute Law”.
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Prove ny Truth table

A|B|C| A+B.C | A+B | A+C | (A+B){A+C()
¢ |0]0 0 0 0 ]
0|10} 1 0 0 1 0
o110 0 1 0 0
0] 1)1 1 1 1 1
110700 1 1 1 1
11071 1 1 1 1
11110 1 1 1 1
1 1] 1 1 1 1 1
Question 19:
Write the POS form of a Boolean Function F, which is represented in a truth table as
follows:
P Q| R |F
0 0|0 |0
0| 0|1 1
0 1 [0 | 1
0 1 1 |
1 0 0 0
| 0 1 1
1 1 0 0
1 1 1 1
Answer:

(P+Q+R).(P'+Q+R).(P+Q'+R)

Question 20:
Write the Boolean Expression for the result of the Logic Circuit as shown below:

. p—
B

C

Answer:

The boolean expression is :
[=[(A+Db).(A’+C")].(B+C)
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Question 21:
Derive a Cannonical POS expression for a Boolean function G, represented by the

following truth table:
X Y [Z |[GX,Y2)

Lol B B (R e e e O e
el Bl == =1 O i e O ]
Ll =N N T W =T =]
=R A=l L =

Answer:
POS = x'y'z' + X'yz' + x'yz + xy'z + xyz
=XIm(0,2 3,5, 6)

Question 22:
Correct the following boolen statements:
i X+1=X
(ii) (A) =A
(flii) A+ A =0
(iv) (A +B)=AB
Answer:
(i) X+1=XorX+0=X
(i) ((A))=A

(i) A+ A'=lorA.A' =0
(iv) (A+B) =A'. B

Question 23:
Derive a Cannonical SOP expression for a Boolean function G, represented by the

following truth table:
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A B C G(A, B, Q)
0 0 0 1
0 0 1 0
0 1 0 1
1] 1 1 0
1 0 0 0
1 0 1 0
1 1 0 1
1 1 1 1
Answer:
G(A,B,C)=ABC + A'B.C'+ AB.C'+ ABC
OR
G(A,B,C) =5(0,2,6,7)
Question 24:
Derive a Canonical POS expression for a Boolen funtion F, represented by the following
truth table:
r Q R F(E Q. R)
0 0 0 0
0 0 1 1
0 1 0 1
0 1 1 0
1 0 0 0
1 0 1 0
1 1 0 1
1 1 1 1
Answer:
FIEQR)=(P+Q +R).(P+QR).(P+Q
R). (P'+ Q+ R
OR

F(BEQ,R)=n(0,3,4,5)
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Question 25:

Write the Boolen Expression for the result of the Logic Circuit shown below:
P —
Q

G

R

Answer:
C=P.Q'+P.R+Q.R’

Question 26:
Verify the following using Boolen Laws
P’+Q.R=P’'.Q.R'+P’.Q.R'+P’.Q.R+P’.Q".R+P.Q'.R

Answer:

LHSP'+ QR
=P (Q+Q)(R+R)+ QR (P + P)

: (Simplification)
=PQR + PQR"+ PQR + PQR' + PQR + PQR
=P'QR + PQR' + PQR + PQR + PQR
=PQR + PQR + POR + PQR + PQR
= R.HS. b ]

Question 27:
Verify the following using Boolen Laws x'+y’'z = X'y'Z'+X'y'Z+X'yz+X'y’z+xy'z

Answer:
LHS

X+Y.Z
=X.(Y+Y).Z+Z)+(X+X).Y.Z
=X . YZ+XYZ+X. Y. Z+X.¥Y.Z +X.

YZ+X .Y .7
=X.YZ+X . ¥Y.Z+X.Y.Z+X.Y¥.Z2+X
Y. Z
=X.Y.Z+X. Y. Z+X. Y. Z+X.¥.Z +
xX.Y.Z

= RHS - 2
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OR
RHS5

XY . Z+X . Y. Z+X Y. Z+X. Y. L+X.

Y'.Z

=X.Y.Z+X . Y. Z+X . Y. Z+X.Y.Z'+

X.Y.Z

=X Y.Z+D)+X.Y.Z+Z)+X.Y.Z
=X.(Y+Y)+X.Y.Z

=X.+X.Y.Z

=X +X.X+Y.2)

=X+Y.Z
= LHS

Question 28:

State and prove De-Morgan’s laws in boolean algebra.

DeMorgan’s theorem states that:

(i) (X+Y)=X.Y’
(i) (X.Y)=X"+Y’

Answer:

Now ,let us proove using truth table

i (X+Y)=X.Y

XY | x+Y X+ | X | Y | XX
0] o0 0 1 1|1 1
0| 1 1 0 10 0
1|0 1 0 0| 1 0
1|1 1 0 0|0 0

Hence, (X + ¥)' = X'Y'

(i) (XY)=X+Y
X Y| XY | XYy | X|Y | X+Y
0| o0 0 1 11 1
0|1 0 1 110 1
1|0 0 1 01 1
11 1 0 0|0 0

Hence, (XY) =X+ Y
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Question 29:
Write the equivalent boolean expression for the following logic circuit:
A

L
P

B — F

o

L oe—

Answer:
A
: ‘AB+BC
C (NOR gate is not applied)
AB + BC = AB.BC (NOR gate is applied
= AB.BC
=B(A.Q) :
Question 30:
Verify the following using truth table:
Answer:
LU +VvVy=(U.V)
Ul v |vlviv ooy | vy
0 0 1 1 0 0
0 1 1 1 0 0
1 0 0 0 0 0
1 1 0 1 1 1
Question 31:
Write the equivalent boolean expression for the following logic circuit:
X —
Y e
F
Z
Answer:

F=(X+Y").(X+Z))
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Question 32:
Verify the following using truth table:
X+Y.Z=(X+Y).(X+2)

Answer:
This law is called Distributive Law.

X|Y|Z|X+Y | X4+YZ | X+Z | (X+Y)(X+Z)
0

e e e = T == T s
== =

1
0
1
0
1
0
1

— e e = DD
[ T e R e . T =]

[ T I e T

0
1
1
1
1
1

Question 33:

Write the equivalent boolean expression for the following logic circuit:
P —

Q

Answer:
PQ'+PR’
=P(Q+R’)

Question 34:
State abd cerify De-Morgan’s laws algebraically

Answer:
X+XY=X
LHS. = X+X.Y
= X.1+XY
= X.(1+Y)
= X.1
= X =R.HS.
X+ XY = X+Y
LHS. = X+X\Y
= (X+X).(X+Y)
= L(X+Y)
= X+Y =RHS.
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Question 35:
Write the equivalent boolean expression for the following logic circuit:

U —

Vv

Answer:
F(P,Q)=(P'+Q).(P+Q)

Question 36:
State and algebraically verify Absorption law
Answer:
X+XY=X
L.HS. = X+X.Y
= X.1+X.Y
= X.(1+Y)
= X.1
= X =RHS.
X+ XY= X+Y
LHS. = X+X.Y
= (X+X).(X+Y)
= L(X+Y)
= X+Y = E.H.5
Question 37:
Write the equivalent boolean expression for the following logic circuit:
J—
A%
F
Answer:

F(U,V)=(U+V).(U+V)

Question 38:
Represent the expression X.Y+Y'.Z+Z’X using NAND gates
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Answer:

Expression = (X. Y + Y. Z + Z’X))
= [(x"y) v .2).(z' x)]

ZY X

—

}{x'af}‘

B

]

|-

L%QLJ

Question 39:
Write the equivalent expression for the following logical circuit:

A_bo_l__._.
—— ;
C—po—

Answer:
F=A’.B'+B’C’

Question 40:
Verify the following algebraically.
(A’+B’).(A+B)=A’.B+A.B’

Answer:

(A+B').(A+B) = AB + AB

LHS.

(A + B). (A +B)
AA+AB+BA+BB
0+AB+BA+0D

A.B + AB" = R.H.S. (Hence, verified)
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Question 41:
Write the equivalent boolean expression for the following logic circuit:

P
QJ—

R—_'_\:DﬁD—

Answer:
Y=(P+Q’).(Q+R’)

Question 42:
Verify the following algebrically:
X.Y+X.Y'=(X+Y’).(X=Y)

Answer:
XY+XY = (X' +Y).(X+Y)

RHS. = (X+Y).(X+Y)
= XX+ XY+YX+Y'Y
=0+ XY+YX+ 0 (Q AA'= D)
= X'Y+Y'X (Q A+0 = A)
= X'Y+XY' (Q AB'=B'A)
= LHS. 2

Question 43:

Write the equivalent boolean expression for the following logic circuit:
U
Vo

W

Answer:
(U+V).(V'+W)

Question 44:

Answer:
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01,3, 4=Kx+y+z2.x+yv+2Z)
(x+y +2). (X +vy+2).
(i} Converted to POS

(iiy Draw circuit diagram using normal (basic
gates).

el

Sp

(iii) Convert all gates to NOR gates.

—H3 e
INOR @
NO

M bl

@_

[ B4

D
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TOPIC-2

Karnaugh Map Minimization and Applications of Boolean Algebra

Question 1:

Very Short Answer Type Questions

Convert the following Boolean expression into its equivalent Canonical Sum of Products

form (SOP):

(U +V+ W)UV + WUV + W) (U + V' + W)

Answer:
x(0,1,4,7)

(2, 3, 5 6)
013 011 101 110

= UVW + U'VW + UV'W + UVW’

Question 2:

Write Product of Sum expression of the function F (a, b, c, d) from the given truth table.
a b c d S
0 0 0 0 0
0 0 0 1 0
0 0 1 0 1
0 0 1 1 1
0 1 0 0 0
0 1 0 1 1
0 1 1 0 1
0 1 1 1 0
1 0 0 0 0
1 0 0 1 0
1 0 1 0 1
1 0 1 1 1
1 1 0 0 0
1 1 0 1 0
1 1 1 0 0
1 1 1 1 1

Answer:

F{a,b,c,d)=

f@a+b+c+djfa+b+c+d).(a+b +c+d).
f@a+b+cd+d).(@+b+c+d.
(@+b+c+d).@+b+c+d).@+b+c+d)

@ +b+c+d)
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Question 3:

Write the Sum of Product form of the function F(P, Q, R) for the following truth table

represen—tation of F :

P Q R F
0 0 0 1
0 0 1 0
0 1 0 0
0 1 1 1
1 0 0 0
1 0 1 0
1 1 0 1
1 1 1 1
Answer:

(PQR+PQR + PQR + PQR.

Question 4.

Write the Product of Sum form of the function F(X, Y, Z) for the following truth table

representation of F :

X e

= ="

—

Lol T S o R s e i e
== ==

— e

— D D e D e |

Answer:

X+Y+Z).X+Y+D) (X+Y+D.(X+Y+2).

Question 5:

Write the Product of Sum form of the function G(U, V, W) for the following truth table

representation of G :
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U V. | W | Guyw

0 0 0 0

0 0 1 1

0 1 0 0

0 1 1 1

1 0 0 1

1 0 1 0

1 1 0 1

1 1 1 0
Answer: )
U+V+W . (U+V+W . (U+V+W)
(U+V +W). 1
Question 6:

Write the Product of Sum form of function G(U, V, W) for the following truth table
representation of G :

Maxterm

u ¥ w G

0 0 0 1

0 0 1 0

0 1 0 1

0 1 1 0

1 0 0 1

1 0} 1 0

1 1 ] ]

1 1 1 1

Answer:

U Vv w G POS
0 0 0 1
0 0 1 0 | U+V+W
0 1 0] 1
S R I U RV S e
1 0 0 1

1 1} 1 0 —
1 1 0 0 tVAW
1 1 1 1 +V+W
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Question 7:
Write the Sum of Product form of the function F(A, B, C) for the following truth table

reprsen- tation of F.

Minterm
A B C F
0 0 0 1]
0 1] 1 0
0 1 0 1
0 1 1 1
1 0 0 1
1 0 1 0
1 1 0 0
1 1 1 1
Answer:
. B C F SOP
0 0 0 0
0 0 1 0
0 1 0 1 ABC’
0 1 1 1 ABC
1 0 0 1 AB'C’
1 0 1 0
1 1 0 0
1 1 1 1 ABC
SOP = ABC" + ABC + AB'C" + ABC 1
Question 8:
Write the SOP form of a boolean function F, which is represented in a truth table as
follows:
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0 0 0 1
0 0 1 0
0 1 0 1
0 1 1 0
1 0 0 1
1 0 1 0
1 1 0 0
1 1 1 1
Answer:

F(X,Y,Z).=X’.Y’Z’+X’.Y’.Z’+X.Y’.Z’+X.Y.Z

Question 9:
Write the POS form of boolean function G, which is represented in a truth table as
follows :
AL e e g
0 0 0 0
0 0 1 1
0 1 0 1
0 1 1 0
1 0 0 0
1 0 1 0
1 1 0 1
1 1 1 1
Answer:

G(A,B,C)=(A+B+C).(A+B'+C’).(A'+B+C).(A'+B+C)

Question 10:
Write the SOP form of a boolean function F, which is represented in a truth table as
follows :

FX. Y, 7)

e — T — T — T -+
— e DD e e D D e

—_— T e D e O e D N

OO =D e e
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Answer:
SOP form is given by
XYZ +XYZ+XYZ+XYZ +XYZ

Question 11:

Write the POS form of a boolean function F, which is represented in a truth table as

follows :
0 0 0 0
0 0 1 1
0 1 0 1
0 1 1 0
1 0 0 1
1 0 1 0
1 1 0 0
1 1 1 1

Answer:

(A+B+C). (A+B’'+C').(A’+B + C'). (A’ + B’ + C)

Question 12:

Write the SOP form of a boolean function F, which is represented in a truth table as

follows :
0 0 0 1
0 0 1 0
0 1 0 0
0 1 1 1
1 0 0 0
1 0 1 0
1 1 0 1
1 1 1 1

Answer:

F=(0,3,6,7)

So, SOP form of F is
F=(U.VW)+ (U.VW) + (UVW’) + (UVW)

Question 13:
Write the POS form of a boolean function F, which is represented in a truth table as
follows :

Get More Learning Materials Here : & m &N www.studentbro.in


https://www.flickr.com/photos/155254960@N03/26503585198/in/dateposted-public/
https://www.flickr.com/photos/155254960@N03/26503585198/in/dateposted-public/
https://www.flickr.com/photos/155254960@N03/26503585198/in/dateposted-public/

o v W F
0 0 0 1
0 0 1 0
0 1 0 1
0 1 1 0
1 0 0 1
1 0 1 0
1 1 0 1
1 1 1 1
Answer:

F (U, V, W) = (U + V + W).(U+V+W'). (U+V+W')

Question 14:

Write the SOP form of a Boolean function F, which is represented in a truth table as

follows :
P Q. R G
0 0 0 0
0 0 1 0
0 1 0 1
0 1 1 0
1 0 0 1
1 0 1 0
1 1 0 1
1 1 1 1
X ¥ Z H
0 0 0 1
0 0 1 0
0 1 0 1
0 1 1 1
1 0 0 1
1 0 1 0
1 1 0 0
1 1 1 1

Answer:

G (P, Q,R)=PQR +PQR’+ PQR" + PQR
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Question 15:
Write the POS form of a boolean function H, which is represented in a truth table as
follows :

Answer:
HXX Yy z)=Xx+y+Z).(X+y+Z).(X+y +2)

Question 16:

Write the SOP form of a boolean function G, which is represented in a truth table as

follows :
P Q R G
0 0 0 0
0 0 1 0
0 1 0 1
0 1 1 1
1 0 0 1
1 0 1 0
1 1 0 1
1 1 1 1

Answer:

G(RQ R)=PQR +PQR +PQR’"+ PQR" + PQR

Question 17:

Write the POS form of a boolean function G, which is represented in a truth table as

follows :
U v w G
0 0 0 0
0 0 1 1
0 1 0 1
0 1 1 1
1 0 0 1
1 0 1 0
1 1 0 0
1 1 1 1

Answer:

GU. VW)= (U+V+W). (U +V+W). (U +V +W)
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Question 18:

Write the POS form of a boolean function F, which is represented in a truth table as

follows :
U Vv W F
0 0 0 1
0 0 1 0
0 1 1] 1
0 1 1 0
1 0 1] 1
1 0 1 1]
1 1 0 1
1 1 1 1

Answer:

FIU,V,W)=(U+V+W). (U+V +W). (U +V+W)

Question 19:

Reduse the following Boolean Expression to its simplest form using K-Map :

Answer:
Simplest expression is

SUVW EZ TUVWZEFTUVWZFUVWZ+UY
WZt+UVWI+TUVWEZIFTUVWZ

WL

uv 00 01 11 10
00f 1o | X1 | X3 | 12
01 Xg | 15 | 17 | X¢
11| Xi2f 1i3] lis| Xug
10 1s | Xo | X11| 1o

(k-map)

Get More Learning Materials Here : I

@g www.studentbro.in



Question 20:
Write the SOP form of a Boolean function G, which is represented in a truth table as

P Q R G
0 0 0 0
0 0 1 0
0 1 0 1
0 1 1 0
1 1] ‘. 0 1
1 0 1 0
1 1 0 1
1 1 1 1

follows :

Answer:

G(P,Q,R)=P.Q.R' + PQ'.R' + EQ.R + EQ.R

Question 21:
Write the POS equivalent of ABC + AB'C’ + ABC’'+ A'B’'C

Answer:
Z(1,4,5,6,7)

POS = 7 (0, 2, 3)
—(A+B+C)(A+B +C).(A+B +C)

Short Answer Type questions-I|

Question 1:
Obtain the minimal SOP form for the following Boolean expression using K-Map
F(AB,C.D) =2 (0,23,5,7,810,11,13,15)
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Answer:
CD CD' CD CD CD
A 00 01 11 10

A'B'mw Al

0 1 3 2

1 |1
AB 01 4‘

L1 |
AB L =530 15| 14

ABT 10 BEEE L (1Tho

Quad 1 = mo + m2 + m8 + ml0 = BD'
Quad 2 = m3 + m7 + m15 4+ m1l = CD
Quad 3 = m5 + m7 + m15 + m13 = BD
Minimal SOP = BD' + CD + BD

Question 2:
Reduce the following Boolean expression using K-Map:
F(A,B,C,D) =1m(0,1,2,4,5,6,8,10)

Answer:
C+D C+D C'+D'C'+D
S =
A+B nJ] DW 0
a+k |LoJ| o Lo
A'+B
A+B 01 [D

F(A,B,C,D)=x(0,1,2,4,5,6,8,10)
F=(A+C).(A + D).(B + D)

Question 3:
Reduce the following Boolean Expression using K-Map:

Reduce the following using K-Map:
F(A, B,C,D) = X (1,3,45,6,7,12,13)

Answer:
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CD
ABN_ CD €D RS CD
AB 1 |1
ol| 1 3 2
AR 1 1 1

Question 4.
Reduce the following Boolean Expression using K-Map:
F(EQ,R,S) = 2(0,2,4,5,6,7,8,10,13,15).

Answer:
PQ+Q S+ Qs.
RS
PQN_RS RS RS

@

RS

&

1 2

G

4 5 7 6
1

12 13 15 14

msi 9 umm

)

S

Question 5:
Reduce the following Boolean Expression using K-Map:
FEQ,R,5)=2(1,23,4,56,7,8,10)
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Answer:

0 1 1 (1)
P’ 0 1 3 2
po| U1 ; 1 - 1"? ”5
PQI Ol O s s g
PQ':IIB 9 "n Irm:

F(PQ,R,S) = P'Q + P'S + P'RS' + PQ'S’

Question 6:
Reduce the following Boolean Expression using K-Map:
F(A,B,C,D)=X(2,3,4,5,6,7,8,10,11)

Answer:
AB AB AB AR

cD 1) U

D 1

o

CD{

Or
D CD CD CD

A'B' 1 1

AB |(1 | 1 [[1 d

AB

AB [ 1) Fﬁ

F(A, B, C,D)=AB + A'C + BC + ABD'
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Question 7:
Reduce the following Boolean Expression using K-Map:

F(C,D,A,B)=X2(0,1,24,5,6,7,10)

Answer:
AB _ _ - _
C AB | AB AB ||AB |
[T 1] 0 T .l
CD 0 ] 3 2
cpl [d 1 I [ 1
rl 5 7 6
CDI 0 ol 0 ga] Oysl Oy
0 0 0 1
cb 8 9 11 m‘

Quad 1 (mg + my + my + ms) reduces to
Quad 2 (my + ms + mg + m-) reducesto D
Pair 1 (m2 + mg) reduces to A

Hence, F(C,D,A,B)= + D+ A

Question 8:
Reduce the following Boolean Expression using K-Map:

F(C,D,A,B)=X2(0,1,2,5,7,8,9,11, 12,15)

Answer:

(@'
o
M

=

g
o
11 | 00
B =
AL
m 'I'J‘IHI:\J
=
(o5}
I

CD

15 14
D=l I 1 w 0
b= “—3 ‘9 11 10

AB'C + ABC + AD' + BCD' + ABD

Question 9:
Reduce the following Boolean Expression using K-Map:
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Reduce the following Expression to its simplest
form using K-Map:
F(EQ,R,S)=2(0,4,58,910,11,12,13,15)

Answer:
PQ PPQ PQ PQ

R' ' l 1
3 0 4 12 . 8

' 1 - 1 1
RS{ 1 aw i g
Rs| 3 | 7 sy

1]

11

RS E 2 6 14

10

OR
R'S R'S RS RS

FQ 1 3,512
FQ 5 71 6
PQ 13_{15___;l 14
PQ e 11 llm :

F(EQ,R,S5)=RS + PQ' + QR' + PS

Question 10:
Reduce the following Boolean Expression using K-Map:
FIX.YZW)=EX(2,6,7,8,9,10,11, 13, 14, 15)
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Answer:
‘X'Y' XY XY XY

ZW
oo ko 12l
ZWLE b s il e

8

ZW |

af! 7 Y a
ZW 1 1 1
2k 6k 141 .10

OR
ZWZW ZW ZW

XY

XY

XY

8l 9ol 1l 10|
F(X,Y,Z W)= XY + ZW' + XW' + YZ

Question 11:
Reduce the following Boolean Expression using K-Map:
F(A,B,C,D)=S(0,1,3,5,6,7,11,13,14,15)

Answer:
P D ED: €D

A'B 1,7 2

A'B A1 s A1t 6

2l sl

’ 1 1
AB 8L 9 11 10

A'BC + D+ BC

AB

Question 12:
Reduce the following Boolean Expression using K-Map:

FR,S,BQ)=X(0,1,24,5,6,8 12)
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Answer:

=(0,1,2,4,5,6,8,12)

PQ PQ PQ PQ PQ
RS~ 00 01 11 10

-
T T

RS 1 1 { 1
00 0 1 3 2
RS 01 1L ) 1 o |1
3 5 7 6

1 0 0 0
RS 11 12 13 15| 14

RS10| |1 0 0 0
~ 8 9 11 10

- PJ’RA‘ + P.‘Q! + RFQ.I'

Question 13:
Simplify the following boolean expression using K-Map:
F(R,5,BEQ)=Z(0,2,5,7 8,6 10,13, 15)

Answer:
PJQ! P:Q PQ PQ!
RS 1 0 0 1
0 1 3 3
RS| 0 1 1 0
4 5 7 6
0 1 1 0
RS 12 B 18] 14
T 1 0 0 1
RS 8 9 "111] ' 10

F(A, B, C,D)=Q'S + QS

Question 14:
Reduce the following boolean expression using K-Map:

F(U,V,WZ) =X (0,1,2,4,5,6,8,10)
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Answer:
FWWZ U V)=Z2(01,2,4,5,6,8 10)

v uw Uv uv
WZll1 1 ] 1
0 1 3 2
W'7 1 1 0 1
4 3 7 b
0 1] 0 0
wZ 12 13 15 14
wz ! L] 0 9 0 11 1 10

FUVWZ) =UW + VZ + WV

Question 15:
Reduce the following expression using K-map :

F(AB,CD)=X(1,45911,12,13,15).

Answer:
CD+BC +AD
CD
ABN CD CD CD CD
_E I.-’_i‘\.l
0 3 2
AB 1 1
|r4 5l 71 6
ABQ |1
1211 13 \l15 14
B 1 | JJ
AB
gl Y9l 11| 10
Question 16:

Reduce the following Boolean Expression using K-Map:
FIU VW Z)=X(3,57,10,11, 13, 15)
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Answer:

W WZ WZ WZ
o ™
ov| 0 0 M) |0
gv| O 4(1 i 1} . 0 .
uv Du“ 13 1:1 s 1
R D 10

FUVWZ) =VZ+WZ +UW

Question 17:

Reduce the follwing Boolean Expression using K-Map:
F(A,B,C,D)=2(3,4,56,7,13,15)

Answer:

WD CD CD cp D

00 o1 11 10

ABoo| O 0 1 0
0 1| |3 2

ABo1 | L1 T[] 1
3 5 7 6

0 1 | 1 0
AB11 12| T 15 14

B 0 0 0 1
AB10 8 9 " 11 10

F(A,B,C,D)=AB + BD + ACD
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