( https//monalsacscoT

Discrete Mathematics

Chapter 1: Propositional and first order logic

GATE@ PYQ

Qx@/lonallsa

K https://www.youtube.com/@ Monalisacy




4 Sectionl1: Engineering Mathematics hitps/imonalisacs.coriM

Discrete Mathematics: Propositional and first order logic. Sets, relations, functions, partial
orders and lattices. Monoids, Groups. Graphs: connectivity, matching, coloring.
Combinatorics: counting, recurrence relations , generating functions.

Linear Algebra: Matrices, determinants, system of linear equations, eigenvalues and
eigenvectors, LU decomposition.

Calculus: Limits, continuity and differentiability. Maxima and minima. Mean value theorem.
Integration.

Probability and Statistics: Random variables. Uniform, normal, exponential, poisson and
binomial distributions. Mean, median, mode and standard deviation. Conditional probability
and Bayes theorem.
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e Ch 1:Mathematical Logic:

1.1
1.2
1.3

Propositional Logic,
Propositional Equivalences,

Predicates and Quantifiers,

1.4 Nested Quantifiers,
1.5 Rules of Inference,

1.6 Introduction to Proofs.
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4 GATE CS 2010 | Question: 30 hips:/imonalisacs.comn

Suppose the predicate F(x,y,t) is used to represent the statement that person x can fool
person y at time t.

Which one of the statements below expresses best the meaning of the formula,
vx3y3t(=F(x,y,1))

Everyone can fool some person at some time

No one can fool everyone all the time

Everyone cannot fool some person all the time

No one can fool some person at some time

F(x,y,t) = person x can fool person y.at time t
vx3y3t(-F(x,y,t)) take negation otitside .

=~3x vy Vt(F(x,y,t)) [By applying De Morgan's law.]
Which means No one can fool everyone all the time
Ans: B
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4 GATE CS 2011 | Question: 30
Which one of the following options is CORRECT given three positive integers x,y and z, and
a predicate P(x)= =(x=1) A Vy(3z(x=y*z2)=>(y=x)V(y=1))

P(x) being true means that x is a prime number

P(x) being true means that x is a number other than 1

P(x) is always true irrespective of the value of v

P(x) being true means that x has exactly two factors other than 1 and x

Statement: x #1 and if there exists some z for allyy such that x=y*z , then y is either the
number itself or 1.

This is the definition of prime numbers.

Ans : (A) P(x) being true means that x is"a,prime number.
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4 GATE CS 2012 | Question: 1
Consider the following logical inferences.
I, If it rains then the cricket match will not be
played.
The cricket match was played.
Inference: There was no rain.
l,: If it rains then the cricket match will not be
played.
It did not rain.
Inference: The cricket match was played.
Which of the following is TRUE?
Both I,and I,are correct inferences
I, is correct but 1, is not a correct inference
|, is not correct but 1, is a correct inference
Both I, and I,are not correct inferences
Let p : It rains ,q : cricket match will played.

\_
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l;:p—> ~q
_q

~pP

|, is correct since it is in the form of
Modus Tollens

l,:p=>y~ Q
_~p
It is false.

If p false then q can be true or false.

So 12 is incorrect inference.

Ans: (B) I, is correct but 1, is not a correct
Inference
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4 GATE CS 2012 | Question: 13 hips imenalisacs.comm
What is the correct translation of the following statement into mathematical logic?
“Some real numbers are rational”

Ax(real(x) Vv rational(x))

vx(real(x) — rational(x))

3x(real(x) A rational(x))

3x(rational(x) — real(x))

Meaning of every statement :

(A)There exists a number which is either real or rational
(B)If a number is real it is rational

(C)There exists some numbers which are real and rational
(D) There exists a number such that if it is rational, it is real
Ans : (C) Ix(real(x) A rational(x))
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4 GATE CS 2013 | Question: 27 hitps:/imonalisacs. comm
What is the logical translation of the following statement?
“None of my friends are perfect.”
(A)IX(F)A-P(X)) (B)3 x(=F(x)AP(x))
(C)3A x(=F(X)A-P(X)) (D)-3 x(F(X)AP(X))
Let F(X) : x is my friend ,P(X) X is perfect.
(A) some of my friends are not perfect
(B) some of those who are not my friends arg perfect
(C) some of those who are not my friends are.not perfect
(D) none of my friends are perfect
VX (F(x)—-P(x))
VX (= F(X) v =P(X))
vXx = (F(x) A P(X))
= 3 X(F(X)AP(X))
Ans :(D)-3 x(F(x)AP(x))
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4 GATE CS 2013 | Question: 47 hitps:/imonalisacs.com
Which one of the following is NOT logically equivalent to -3x(Vy(x)AvVz(f)) ?
(A)VX(3z(=~ B)—Vy(x)) (B)vx(Vz(B)—3y(~ x))
(C)vx(Vy()—3z(= p)) (D)VX(3y (- 0)—3z(= B))
~3X(VY()AVZ(B)) = VX = (VYY(x)AVZ(B))

=X (= Vy(x) V = VZ(B))=VX ( Vy(x) = = VZ(B))

=Vx ( Vy(x) — 3z(= B)) option (C) not (D)

Now if we switch Vz(£) & Vy(x)

=VX (2 VZ(B) V 7 VY(x))=VX (VZ(B) 2oVYy(x))

=vx (Vz(B) — 3y(-x)) option (B) net«(A)

Ans : (A) & (D) are not logically equivalent
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4 GATE CS 2014 Set 1 | Question: 1 hipsimonalisacs.comm

Consider the statement "Not all that glitters is gold”
Predicate glitters(x) is true if x glitters and predicate gold(x) is true if x is gold. Which one of
the following logical formulae represents the above statement?

(A)vx:glitters(x)=>-gold(x) (B)vx:gold(x)=glitters(x)
(C)ax:gold(x)A-glitters(x) (D)3ax:glitters(x)A~gold(x)

"Not all that glitters is gold” can be expressed asy..~(vx(glitters(x)=gold(x)))
=(Vx(glitters(x)=gold(x))) = =(vx(~glitters(x).\Lgold(x)))

= 3x~ (~glitters(x) Vv gold(x)) =3x (glitters(X) A =gold(x))

""Not all that glitters is gold™ means{*some glitters are not gold"

(A) All that glitters are not gold

(B) All golds are glitters

(C) Some golds are not glitters

(D) some glitters are not gold

‘e Ans: (D)3x:glitters(x)A-gold(x) https://www.youtube.com/@MonalisaCs /




4 GATE CS 2014 Set 1 | Question: 53

Which one of the following propositional logic formulas is TRUE when exactly two
of p,gand r are TRUE?

(A)(P=a)ANV(pAGA~T)
(C)((p—a)AN)V(pAGA~T)

(B)(~(p=a)AN)V(pAGA~T)
(D)(~(p=a)ANAPAGA~T)

P g r A(pega) Bi~(peoa)A  Ci(p—a)Ar) Di(~(p—g)A
UpAGA~T)  TNV(PAGA~T)  V(PAGA~T)  T)A(PAGA~T)

T TF F

T F T F

FTT F

Ans : (B)(~(p<q)Ar)V(pAgA~T)
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4 GATE CS 2014 Set 2 | Question: 53 hitps:/imenalisacs.comn
Which one of the following Boolean expressions is NOT a tautology?
(A)((@—b)A(b—c))—(a—c) (B)(a—C)—(~b—(aAc))

(C)(anbac)—(cva) (D)a—(b—a)

(A) Let (a—c) =F,a=T,c=F

b=T, (a—b)=T, (b—c)=F, ((a—b)A(b—cC))—(a—¢)=T

b=F, (a—b)=F, (b—c)=T, ((a—b)A(b—c))—(a=c)=T ,tautology

(B) Let (~b—(anc))=F ,b=F, (anc)=F

a=F,c=T, (a—c)—(~b—(anc)) =F , a=Fc=F, (a—c)—(~b—(aAc)) =F, not tautology
(C) Let (cva) = F ,c=Fa=F

b =T/F , (aAbAc)—(cva)=T , tautology

(D) Let (b—a)=F, b=T ,a=F , a—(b—a)=T , tautology

Ans : (B)(a—c)—(~b—(anc)) is NOT a tautology
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4 GATE CS 2014 Set 3 | Question: 1
Consider the following statements:

Which one of the following about L, M, and N is CORRECT?
(A)Only L is TRUE. (B)Only M is TRUE.

(C)Only N is TRUE. (D)L, M and N are TRUE.

Let G=good mobile phones ,C=cheap mobile phones.

P: (G — ~C) =(~Gv~C)

Q:(C—-~G)=(~CVv~G) =P
L:P—>Q=T,M:Q—>P=T,N:P=0Q

Ans : (D)L, M and N are TRUE.

P: Good mobile phones are not cheap Q: Cheap mobile phones are not good
L: P implies Q M: Q implies P N: P is equivalent to Q

https://monalisacs.con?\
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4 GATE CS 2014 Set 3 | Question: 53 hitps:/imenalisacs.comn
The CORRECT formula for the sentence, "not all Rainy days are Cold" is
(A) vd(Rainy(d)A~Cold(d)) (B)Vd(~Rainy(d)—Cold(d))
(C) 3d(~Rainy(d)—Cold(d)) (D)3d(Rainy(d)A~Cold(d))
~ Vd(Rainy(d)—Cold(d)) = ~ Vd(~ Rainy(d) vCold(d))
3d ~ (~ Rainy(d) vCold(d)) = 3d (Rainy(d) A~Cold(d)) =Some Rainy days are not Cold.
(A) All Rainy days are not Cold.
(B) All days such that if its non Rainy then its\Cold.
(C) Some days such that if its non Rainy{then its Cold.
(D) Some Rainy days are not Cold.
Ans : (D)3d(Rainy(d)A~Cold(d))
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4 GATE CS 2015 Set 1 | Question: 14
Which one of the following is NOT equivalent to p«—Qq?

(A) (=pVa)A(pV-a) (B)(=pva)A(d—p)

(C) (=pAQ)V(pA—Q) (D)(=pA-0)V(pAQ)

(p < q)=(p—a)A(Q—P)

=(=pva)A(@—p) (B) As(p—g==pva)
=(=pva)A(-qvp) (A)

=(=p A(=qVvp) ) V (q A(=qVp) ) [Distributive laws p A(q Vr)=(p Aq) V(p Ar)]
=(=p A=q) V (=p A p) V (q A=q) V(q ApR)

=(=p A-Q) V(p AQ) (D)

Ans : (C) (=pAg)V(pA—-q) NOT equivalent to p<q

\ https://www.youtube.com/@Monalisacy




4 GATE CS 2015 Set 1 | Question: 28 hipsimonalisacs.comm

The binary operator # is defined by the following truth table. P|l9|P#4
Which one of the following is true about the binary operator # ? g 2 ?
(A) Both commutative and associative 1o 11
(B) Commutative but not associative 1110

(C) Not commutative but associative
(D) Neither commutative nor associative

(p # q)=(q # p) , Commutative

Let p=0,0=1,r=0 =>(p # q) #r =1, p # (¥ 1H=1

Let p=0,0=0,r=1 =>(p #q) #r =1, p A(¢# r)=1, Associative
Its same as exclusive or

Ans : (A) Both commutative and associative
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4 GATE CS 2015 Set 2 | Question: 3
Consider the following two statements.
S;: If a candidate is known to be corrupt, then he will not be elected
S,: If a candidate is kind, he will be elected

logic?

(A) If a person is known to be corrupt, he is kind

(B) If a person is not known to be corrupt, he is not kind

(C) If a person is kind, he is not known to be-corrupt

(D) If a person is not kind, he is not known-to be corrupt

Let C: candidate is corrupt, E:he will be glected, K: candidate is kind .
81:C—>ﬂE: - CV-E

S,=K —-E = -KVE

By resolution((p Vg) A(-pVvr)) = (qVvr).

Conclusion = ~-Cv-K

C—KorK——C

(A)C —>K (B) C - K (COK — —C (D) K — —C
e Ans : (C) If a person is kind, he is not known to be corrupt

Which one of the following statements follows from S, and S, as per sound inference rules of

https://monalisacs.con?\
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4 GATE CS 2015 Set 2 | Question: 55 hitps:/imenalisacs.comn
Which one of the following well-formed formulae is a tautology?
(A) Vx 3y R(X,y)<>3AyVxR(x,y)
(B) (WX[3y R(X,y)—=S(x,y))—Vx3y S(x,y)
(C) [vx3ay(P(x.y)—R(Xxy))]=[vx3y(=P(xy) vV R(x,y))]
(D) VXVYP(X,y)—VXVyP(y,X)
(A) vx 3y R(x,y)»3yVvxR(x,y).We can’t switch-¥,3 quantifier ,meaning will be change .
Not tautology
(B) When S=F,R=F, this implication will.be False , not tautology .
(C) Both are equivalent as P —Q =~R.vQ ,Tautology .
(D) P(x,y)# P(y,x) ,Not tautology
Ans : (C) [vx3y(P(x.y)—R(x.y))]=[vx3y(=P(xy) v R(xy))]

K https://www.youtube.com/@Monalisacy




4 GATE CS 2015 Set 3 | Question: 24 https://monalisacs.com\

In a room there are only two types of people, namely Type 1 and Type 2. Type 1 people always
tell the truth and Type 2 people always lie. You give a fair coin to a person in that room,
without knowing which type he is from and tell him to toss it and hide the result from you till
you ask for it. Upon asking the person replies the following

“The result of the toss is head if and only if I am telling the truth”

Which of the following options is correct?

(A)The result is head (B)The resultiis tail
(C) If the person is of Type 2, then the result is tail

(D) If the person is of Type 1, then the result is tail

Let H:The result of the toss is head ,T:lam telling the truth
Case-1: Let the person be type 1. Iype. 1 always tells truth.
HeT =True ,T=True So H=true .The result is head.
Case-2 : Let the person be type 2. Type 2 always tells lies.
He T =False ,T=False ,H=True .The result is head.

Ans : (A)The result is head

& https://www.youtube.com/@MonalisaCy




4 GATE CS 2016 Set 1 | Question: 1
Let p,q,r,s represents the following propositions.
p :xe{8,9,10,11,12}
g :X IS a composite number .
r . x is a perfect square .
S . X Is a prime number.
The integer x >2 which satisfies =((p=q)A(-rv-s))is
(p=q)={8, 9,10, 12}
-r ={8, 10, 11, 12}
-s ={8, 9, 10, 12}
(-rv -s) ={8, 9, 10, 11, 12}
(p=09) A (-rv-s)={8,9,10, 12}
~((p=0q) A(arv-s)) =11,
Ans: 11

https://monalisacs.corm\
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4 GATE CS 2016 Set 2 | Question: 01

Consider the following expressions:
|.false

11.Q

The number of expressions given above that are logically implied by PA(P=0Q) is

I11.true

IV.P vQ

PA(P=Q) =PA(=PV Q)=(PA-P) V(PAQ) =F V(P AQ),= (P A Q)=X

https://monalisacs.con?\

V. -Q VP

PlQ|[PAQ=X | ILX=F | 11.X=2Q | HIL.X>T | (PVQ)) IVX=(PVQ) | -Q VP | V.X=(=Q VP)
T|T T F T T T T T T
T|F F T T T T T T T
FIT F T T T T T F T
F|F F T T T F T T T

11.Q, ll.true, IV.P vQ , V. =Q VP expressions are logically implied by PA(P=0Q) .
Ans: 4
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4 GATE CS 2017 Set 1 | Question: 01 hips imenalisacs.comm
The statement (=p)=(—q) is logically equivalent to which of the statements below?
l.p=q I1.g=p [1.(=q)Vvp IV.(=p)Vvq
(A)l only (B)l and IV only  (C)Il only (D)1l and 111 only
l. p=q # (-p)=(-0)

Il. g=p = (=p)=(-q) [contrapositive ]
1. (=q)vp = (=p)=(~0)

(=p)=(=0) = = (=p) V(=q) = p V(-Q)
IV. (=p)va Z (=p)=(-0)

Ans : (D)Il and 111 only

K https://www.youtube.com/@Monalisacy




4 GATE CS 2017 Set 1 | Question: 02 hipsimonalisacs.comm

Consider the first-order logic sentence F:¥x(3yR(x,y)). Assuming non-empty logical domains,
which of the sentences below are implied by F?

1.3y(3 XR(X,y)) 11.3y(VXR(X,Y)) 1.Vy(IxR(X,y)) IV.=3x(Vy-R(X,y))
(A)IV only (B)land IV only (C)ll only (D)1l and 111 only
vX(3yR(x,y)) = IX(AYR(X,y)) = Iy(IXR(X,y)) ,I. true.

II. We can’t switch different quantifiers .False

III. We can’t derive existential to universal quantifiers.False

IV.=3x(Vy =R(X,y))= VX =(Vy-R(X,y))

= VX (QyR(x,y))=F . True

Ans : (B)lI and IV only

K https://www.youtube.com/@Monalisacy




4 GATE CS 2017 Set 1 | Question: 29 hipsimonalisacs.comn
Let p, g and r be propositions and the expression (p—q)—r be a contradiction. Then, the
expression (r—p)—q is
(A)a tautology (B)a contradiction
(C)always TRUE when p is FALSE (D)always TRUE when g is TRUE
The expression (r — p) — q 1s always true when q 1s true, regardless of the value of the
expression (p — q) — T.

Or

Given (p — q) — ris false, then (p — q) 1s,true-and r is false.

The possible cases are I-(p:T, q:T, r:F),l-(p:Fnq:T, r:F),IH-(p:F, q:F, r:F)
(A) For (p:F, q:F, r:F), (r — p) — q is false It is not a tautology

(B) For case (i) and case (ii), (r — p) ) q is true.lt is not a contradiction .
(C) For (p:F, q:F, r:F), (r — p) —»g.s"also false.

(D) (r — p) — q always TRUE when g iIs TRUE

Ans : (D)always TRUE when g is TRUE

\ https://www.youtube.com/@Monalisacy




4 GATE CS 2017 Set 2 | Question: 11 hipsimonalisacs.comm

Let p,q,r denote the statements It is raining”, “It is cold”, and “It is pleasant”, respectively.
Then the statement “It is not raining and it is pleasant, and it is not pleasant only if it is
raining and it is cold” is represented by

(A) (FPANA(TT—(PAQ)) (B)(=pANA((pAG)—"T)
(C) (=pANV((pAQ)—T) (D)(=pANV(r—(pAQ))

It is not raining and it is pleasant : (=pAr).

It is raining and it is cold :( pAQ)

It is not pleasant only if it is raining and it is.cold : —-r—(pAQ)

“It is not raining and it is pleasant, and it'is not pleasant only if it is raining and it is cold” :
(mPANA(CT—(PAQ))
Ans : (A)(=PANA(—r—(PAQ))

K https://www.youtube.com/@Monalisacy




4 GATE CS 2018 | Question: 28 TipS monalEacs

Consider the first-order logic sentence
@=3sAtUVVVWVYXVYY P(s,t,u,v,w,X,y)

where (s,t,u,v,w,x,y) is a quantifier-free first-order logic formula using only predicate
symbols, and possibly equality, but no function symbols. Suppose ¢ has a model with a
universe containing 7 elements.

Which one of the following statements is necessarily true?

(A) There exists at least one model of ¢ with universe of size less than or equal to 3
(B) There exists no model of ¢ with universe of size less than or equal to 3

(C) There exists no model of ¢ with universe size of greater than 7

(D) Every model of ¢ has a universe of size equal to 7

Let y(s,t,u,v,w,X,y) = s+t+u+v+w+x+y>100

Now @=3s3t3uvvvwVvxvy s+t+u+v+w+x+y>100

Let s=40, t=50, u=60, v ,w ,x ,y can be any number .

Even s=t=u =100

e Ans: (A) There exists at least one model of ¢ with universe of size < ?Hupsz,,www_youwbe_wm,@Monansacy




4 GATE CS 2019 | Question: 35 hips imenalisacs.comm
Consider the first order predicate formula ¢:
VX[(Vz z|x=((z=X)V(z=1)))—IW(W>X)A(Vz zlw=>((Ww=2)V(z=1)))]
Here alb denotes that 'a divides b’ , where a and b are integers. Consider the following sets:

S;:{1,2,3,...,100} S, : Set of all positive integers S, Set of all integers
Which of the above sets satisfy ¢?
(A)S; and S, (B)S; and S, (C) S,and S (D) S;, S, and S

Let P=(Vz z|x=((z=x)Vv(z=1))) ,x is a prime number:

Q=3aw(w>x) ,w is greater than x.

R=(Vz zlw=((w=2z)Vv(z=1))) w is a prime number.

P—QAR

It simply says that if x is a prime number in the set then there exists another prime number w
in the set which is larger than x .

S,:1t can not be satisfy in finite, like'97 € S, ,No w greater than 97.

Only sets S, and S; satisfy o.

Ans: (C) S, and S,

K https://www.youtube.com/@Monalisacy




4 GATE CS 2020 | Question: 39 hitps/imonalisacs.com
Which one of the following predicate formulae is NOT logically valid?

Note that W is a predicate formula without any free occurrence of x.
(A)VX(p(X)VW)=VXp(X)VW (B)AX(p(X)AW)=3xp(x)AW
(C)Vx(p(x)—W)=VXp(x)—>W (D)3x(p(x)—>W)=VXp(x) >W

(A)It’s valid as W is free. VX can be associated with/p(x)

(B) It’s valid as W is free. 3x can be associated with 'p(x)

(C) Vx(p(x)—>W) = VX(=p(x) V W)
=VXx-p(X) vW == 3Axp(x) v W
=3AXp(x) = W=VXp(x)—W it’s not valid
(D) Ix(p(x)—W) = 3X(2.pX)V W)
= 3IX~ p(X) vW == vxp(X) vW

=VXxp(x)—W =RHS it’s valid
Ans : (C)Vx(p(x)>W)=vXp(x)—»W

K https://www.youtube.com/@Monalisacy




4 GATE CS 2021 Set 1 | Question: 7 hips imenalisacs.comm
Let p and q be two propositions. Consider the following two formulae in propositional logic.
S1:(=pA(pVa))—1 S,:q—(=pA(pva))

Which one of the following choices is correct?

(A) Both S, and S, are tautologies.

(B) S, is a tautology but S, is not a tautology

(C) S, is not a tautology but S, is a tautology

(D) Neither S, nor S, is a tautology

If consequence is false and hypothesis is true, then"we will get False in the truth table.
(=pA(pva))—Q [Let q false , Try to'make (-pA(pvQ)) true]
If p=F (T A (FVF))—F it’strue, or

Ifp=T (FA(TVF)—F it’strue

S, is a tautology

g—(=pA(pvQ)) [Let g true try to make (-=pA(pvq)) false]
Ifp=T T —>(FA(TVT)) it’sfalse, or

If p=F T —(T A(FVT)) it’strue

S, Is not a tautology

e Ans : (B) S, is a tautology but S, is not a tautology

https://www.youtube.com/@Monalisacy
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Sy:(=pA(PVa))—q S,:q—("pA(pVva))

TT F| T F T =
TEIF| T = T j T
ETIT| T T T W, T
EFEIT| F F T .. ‘o T

AN
* Ans: (B) S, isatautology but S, is not@@'ology
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A *GATE CS 2021 Set 2 | Question: 15 hitps/imonalisacs.com
Choose the correct choice(s) regarding the following proportional logic assertion S:
S: ((PAQ)-R) = ((PAQ)—(Q = R))
(A) S is neither a tautology nor a contradiction
(B) S is a tautology (C) S is a contradiction
(D)The antecedent of S is logically equivalent to the consequent of S.
Antecedent of S : ((PAQ)—R)

=~(PAQ) VR

=~PV~QVR

Consequent of S : ((PAQ)—(Q = R))

=~(PAQ) v (Q = R))

=(~Pv~Q) vV (~QVR))

=~PV~QVR

Both are logically equivalent .So there implication will be true .
Ans : (B) ,(D)

K https://www.youtube,com/@Monalisacy
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TTT| T T T T T
TTF| T F F F T
TFT| F T T T T
TF F| F T T T T
FTT| F T T T T
FTF| F T F T T
FFT| F T T T T
FFF| F T T T T

* Ans: (B) Sisatautology

» (D)The antecedent of S is logically equivalent to the consequent of S.

K https://www.youtube.com/@ Monalisacy




4 *GATE CS 2023 | Question: 16 hips imenalisacs.comm
Geetha has a conjecture about integers, which is of the form vYx(P(x)—3y Q (x,y))
Where P is a statement about integers, and Q is a statement about pairs of integers. Which of
the following (one or more) option(s) would imply Geetha’s conjecture?
(@) 3x (P (x) A vy Q (X)) (b) vxvy Q(xy)
(c) 3y V x (P (x)=Q (xy)) (d) 3x (P (x) A 3yQ(x.y))
L : “For every x if P(X) is true then there exists som¢ y stch that Q(X,y) will be true.
Vx(P(x)—3y Q (X,y)) = ¥x3y (P(x)—Q (x,y))
(a) “For some x, P(x) is true and for all y Q(X,y)-s true which is not implies L”
Ax (P (X) AVY Q (x,y)) = IxVy (P (X) AQ ()
[3xVy (P (X) AQ (x,y))] = [Vx3y (P(x)=3y.Q (x,y))] Is false.
(P A Q) = (P —Q) tautology but Ix%y(—=)vx3y not valid .
(b) “For every x and every y Q(X;¥).Is true which implies L™
[VxVy Q(X,y)] = [vXx3y (P(X)—Q (X;y))] is true irrespective of P(x).
Q — (P —Q) is tautology and vxvy — vx3y valid implication.
(c) “These exists some y such that for every x if P(x) is true then Q(X,y)
is also true which implies L”

\ https://www.youtube.com/@Monalisacy




A 3yv x (P (x)=0Q (x,y))) = vxay (P(X)=Q (x,y)) is true . hips imenalisacs.comm

e 3JyVvx — V¥x3y is valid implications

e While ¥x3y — 3yvx s not valid .

e (d) “There exists some x for which P(x) is true and also for some y Q(X,y) is true which cannot
implies L

o IX3Ay (P (X) A Q (x,y)) = vx3ay (P(X)—Q (x,y)) is false.

e (PAQ)—(P—-Q) istautology but 3x3y — vx3ay isnot,valid

* Ans: (b),(c)

K https://www.youtube.com/@ MonalisaCy




Let p and q be the following propositions:
p : Fail grade can be given. g : Student scores more than 50% marks.

Consider the statement: "Fail grade cannot be given when student scores more
than 50% marks.*

Which one of the following is the CORRECT representation of the above statement in
propositional logic?

A.q—p B.g—p C.p—q D.p—q
A variety of terminology is used to express p.= q.

ifp, q gif p”,
Q when P means P—>Q.

29 ¢¢ 29 (13 29 911 29 ¢¢ 29 ¢¢ 29 ¢¢

“if p, then q”, p only if q q when p” ,“q unless -p”,“p implies q

=P : Fail grade cannot be given
Fail grade cannot be given when student score more than 50% marks.
QP

4 GATE CS 2024 | Set 2 | Question: 2 hipsimonalisacs.comm
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/ *GATE DA 2024 | Question: 19 https://monalisacs.corm\

Let x and y be two propositions. Which of the following statements is a tautology /are
tautologies?

(A)(xAy)=(y=x) B) (x Aay) = (nx =)
C)(xAy)= (rx=Y) D) xA-y)=(y=x)
If consequence is false and hypothesis is true, then we will get False in the truth table.
(A) (-xAy)= (y = x) ,Lety=T and x=F

Then (T AT) =(T =F) =T =F=F Not tautolegy

(B) (x A~y ) = (-x = y) ,Let x=F and y=F

Then (FAT) =(T =F) =F =F=T tautology
C)(~xAy)= (-x=y), Let x=Fand y=F

Then (TAF) =(T =F) =F =F=T tautology

(D) (xA-y)= (y=x), Letx=Fand y=T

Then (FAF) =(T =F) =F =F=T tautology

Ans : (B),(C),(D)

\ https://www.youtube.com/@Monalisacy




o

*GATE DA 2024 | Question: 44 https://monalisacs.con?\
Let game(ball, rugby) be true if the ball is used in rugby and false otherwise.

Let shape(ball, round) be true if the ball is round and false otherwise.

Consider the following logical sentences:

s,: Vball - game(ball, rugby) =shape(ball, round)

s,: Vball = shape(ball, round) =game(ball, rugby)

s;: Vball game(ball, rugby) = - shape(ball, round)

s,: Vball shape(ball, round) = - game(ball, rugby)

Which of the following choices is/are logical representations of the assertion,

“All balls are round except balls used in rugby”?

(A) sy A sy (B)s; A s, (C)s, A'sy (D)s3 A sy

s,: All ball which are not played in rugby gameg\are round shape

s,: All ball which are not round shape are played in rugby game

s;: All ball played in rugby game are not round shape

s,- All round shape ball are not played'in.rugby game

(A) s; A s;=the rugby ball are not round in shape that all balls except the rugby ball are round.
(B) s; A s, = rugby balls are not round and if the shape of the ball is not round it rugby ball but the
conjunction doesn't provide the above statement.

(C) s, A s5=all rugby ball are not in round shape ,same
(D) s3 A s, = not same as statement

Ans : (A),(C)

https://www.youtube,com/@Monalisacy
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