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Answer All the Questions (5 x 10 = 50)

1. Find the PDNF and PCNF of (pAg)v(pAr)v(gar).
(i) With truth table method (ii) without truth table method.

2. (i) Prove that«(pAq)— (—pv(=pva)) = (=pva).

(i) Test the validity of the following arguments:

If milk is black then every crow is white.

If every crow is white then it has 4 legs.

If every crow has 4 legs then every Buffalo is white and brisk.
The milk is black.

So, every Buffalo is white.

3. (i) Show that the following statement is valid.
All men are mortal
Socrates is a man
Therefore Socrates is a mortal.

(ii) Prove that (3x) p(x) A a(x))= (3x)p(x) A (3x)a(x).
4. Prove that (vx)P(x)v Q(x))= (vx)P(x))v (3xXQ(x)) using indirect method.

5. Show that the set of all real (2x2) matrix E‘ (ﬂ, ad —bc = 0is a group

under matrix multiplication as binary operation.



Answer key (MAT1014 A2 slot) Winter semester 2019-2020

1. PDNF: (p/\q/\r)v(p/\q/\ﬁr)v(p/\ﬁq/\r)v(—'p/\q/\r)

PCNF: (=pv v r)a(pv—agvr)a(pvgv=r)a(pvavr)
2. (i)

~(p~0)—(=pv(-pvq))
< (pra)v(=pv(-pva))
= (pra)v((=pv-p)va)
= (pag)v(=pva)
< (pv(=pva)a(av(=pva))
< ((pv=p)va)a(lava)v-p)
< (Tva)a(av-p)
=T A(-pva)
& (=pva)
2. (ii)
Let P :The milk is black
Q : Every crow 1s white
R : Every crow has four legs.
5 : Every Buffalo 15 white
T : Every Buffalo 1s brisk
The given premises are
1 P—=Q
(1) Q—=R
(1) R — §aT
(wv) P

The conclusion 1s S. The following steps checks the validity of argument.

1. P—Q premise (1)

2. Q—R Premise (2)

3 P>R line 1. and 2. Hypothetical syllogism (H.5)
4. R— SAT  Premuse (i11)

5. P> SAT Line3 and4. HS.

6. P Premise (1v)

7. SaT Line 5, 6 modus ponens

B. 5 Line 7, simplification

The arcument 1s valid



3.
(i) H(x): x is a man.
M(x): x is a mortal
S: Socrates
V(X H(x) > M(x))AH(S)= M(S)

(i)
Step 1 (Ix)(P(x) A Q(x)) Rule P
Step 2 Pla) A Q(a) Rule ES
Step3 P(a) T
Step4  @Q(a) Ta
Step 5 (Ix)P(x) {3} EG
Step 6 (Ix)Q(x) {4} ,EG

Step 7 (Ix)P(x) A (Ix)Q(x) {56}, I3

Step1 —((x)(P(x)V Q(x)))  Rule P
Step 2 —(x)P(x) A —(Ix)Q(x) Rule T

Step 3 —(x)P(x) I

Step 4 —(3x)Q(x) T

Step 5 (3Ix)-P(x) 3.Rule T

Step 6 (x)-Q(x) 4,Rule T

Step7 -P(a) 5,ES

Step 8 —Q(a) 6,US

Step 9 —P(a) A ~Q(a) {7.8}.75
Step 10 —~(P(a) v Q(a)) Rule T
Step 11 (x)(P(x) v Q(x)) Rule P
Step 12 P(a) v Q(a) us

Step 13 —(P(a) v Q(a)) A (P(a) v Q(a)) {10,12}, 73
Step 14 F Rule T



a b
Solution: Let G be the set of all real (2x2) matrix |: d], ad-bc #0. For G
c

to be group it should satisfies the following properties.

b b
(1) Closure property: Let {al 1} and Fz 2} are arbitrary element of
8] d]_ Co d 2

G, therefore, (aydy —byey) # 0 and(aydy —byey) # 0.
Now a b] ans bz _ apdy +b1€2 (lez +bld2 .
1 (JT]_ Ch dz cids +d1C2 Clbz + d]dz
(ayay +byea )by + didy) = (craq + dyea Nayhy + bydy)

b b
=(ayd, = bycy) (aydy = bycy) # 0. Hence [al 1} {az 2} G
4] dl Ca dZ

b b b
(2) Associative property: Let A{al 1]. B{az 2] and C=[“3 3 }
¢y dy ¢y d ey dy

then A(BC)

_ ] b]_ ) bz dy b3 _ am b] aady +bz€3 HZbS +bzd3
] dl c2 dz C3 ﬂrs 1 dl Cody +ﬂr2C‘3

Czbs + dzﬂrs

Fﬂ‘l(ﬂ‘zﬁj +sz3}+bl(Cza3 +(7]2€3)
_61(0203 +sz3)+d1 (C203 +d2£'3)

_{?10'203 +nlb203 +b1€2ﬂ3 +b1d2€3

| crajdas + C'lsz3 +d1€2£‘!3 + dld2C3
Similarly (AB)C

_| qajzas +0152C3 +bIC2G‘3 +blﬂ'2€3
C1agdy + C‘]b2C3 +d102{13 =+ (]rld203

~A(BC).

a (ﬂ2b3 +b2d3)+bl(CZb3 +{f2(f3)}
ci(azby +bydy) +d(cyb3 + dydy)

alﬂzb_:, +ﬂ'lbzd3 +blf.‘2b3 +bld2d3
Clazbs + Clbzd3 + d1C2b3 +d1d2d3

Glﬂzb_:, +ﬂ'lbza'3 +b1C2b3 +b1d2d3
01{1253 +Clb2(f3 +{f162b3 +d1d2d3



1 0
(3) Identity element: As [0 1] €G such that

e A R A

b
(4) Existence of inverse: For [a (J G, we have
¢
d b
ad —be ad —be | ¢ G such that
c a
ad —be  ad —be
d b d b
a b ad - be ad —bec |—| ad - be ad —be |19 b — 10
c d||_ ¢ a __ ¢ a c d| |0 1
ad —bc  ad —bc ad —be  ad - be

1.e. inverse of every element exist in G . Hence G is a group.



