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Instructions for Candidates

1.  Write your Roll No. on the top immediately on receipt of this question paper.

2. Attempt all questions. _
3. Answers may be written either in English or Hindi; but the same medium shoulc
be used throughout the paper.
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1. Distingiush between an Argument and an Explanation.
gfem va =rem & 97 FiRm)
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Explain and illustrate the relation between Truth and Validity. (4)
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(a) Symbolize an:y one of the following argument and test its validity or invalidity

using the trut:h table method.

(i) If Manu stand first in his class, then his father will get him a scooter;
but if he does not stand first, then his father will get him a bicycle.
Manu will either stand first or does not stand first. Therefore his father

will get him either a scooter or.a bicycle. (F, S, B)

(i) If Smith is in B sston, then either John is in Washigton or in New York.
Therefore if Smith is in Boston then John is not in New York (B,W,N)
(6)

(b) Using the truth table method determine whether the following truth functions

are tautologous, contradictory or contingent: (do any one)
Opva- rl*~[pvigern)]
@pva>r=Hpo2(q*~0] 4)
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@ pvaeodr]=[~p>D(q*~r1)]

3. (a) Using the Rules of Inference and Replacemlcnt construct a Formal Proof ¢

validity for any ene of the following:

() MO N
~M>0
~ (Nv O)
/5.0

(i) S o (T o U)
Uo~U
(VoS)«(WoDT) /0. VD ~W (4)

(b) Using the Strengthened Rule of Conditional Proof, prove the validity of any

one of the following:
@) P>5Q
[Po(P-QJ>R
/- R
) ESF
F5[(G>~~G) >H]

/~E>H | @)



(c) Construct an Indirect Proof of validity of any one of the fqllowing:
HP>(Q°R)
QvsS)>T
"Svit
/1. T
(i) (A > B)* (C o D)
(BvD)>oE
~E
/-~ (A v B) (4)

(d) Test the validity/ invalidity of anyone of the following using the shorter truth
table method:

® [(A>B)»(B>C)]>(A>0)
@ [(PvQ>RDI>(P>T) 4)

(¢) Use the method of Conditional Proof to verify that the following are

tautologies: (do any one)

M {{(P>2@Q>~R)]*[(Q*~R)vS]} (P D)

@ (R 5) «(P> Q) [ R)>Q] @
;
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(f) Prove the invalidity of any one of the following arguments by the method «

assigning truth values:

) Ex(Fv@G)
GoH-I
~H
/5. ED

(i) T=U
U=s(V+W)
V=(TvX)

TvX
/2T X (4
(%) Daa sFaF aw vfeneT @ Rl g Pl 13 A RS o @ sl g
@l T BRI
() M>SN
~M>5O0
~ (Nv O)
/.. 0
@ So(T>oU)
Uo~U

(Vo S)*(WoT) /. Vo ~W
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Quar wfora S
0 P>Q
Po(P-QJ]>R
/.. R
(i) EoF
Fo [(G >~ ~ G) o H]
/. EDH
(1) ﬁmﬁﬁagﬁai%ﬁr@@ﬁm&mmaﬁmaﬁmr
HP>(Q-R)
QvsS)oT
Svt
/o T
(i) (A B)* (C> D)
(BvD)>oE
~E
/.~ (A v B)
() Pt % 3 Bl T ) dua/sdua WY I TR Rf g s
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i) [(PvQ>RTI>(P>T)

(¥) Wmmw@maﬁﬁq%mmﬂl (@ 3t g )
G {{(P>(Q>~R)J*[(Q*~R)vS]} >(P>S)
(i) [R>S)*«(P>Q)]>I[(P*R)> Q]

(@) Fraform 3 A Bl Ua g ot sdud w7 3 R A i i

i) E> (F v G)
GoMH-1)
~H
[+ ESI

(i) T=U
Us=(V*W)
V=(TvX)
TvX

/o TX

4. (a) Symbolize the following using propositional functions and quantifiers using

the suggested notations (do any five):

(i) All logicians are philosophers and mathematicians (Lx, Px, Mx)

(i) An evidence is approved if and only if it can jus';tify the claim (Ex, Ax,
1%) |



(i) All soldiers and farmers are patriots (Sx, Fx, Px)
(iv) Only satellites revolvc_ around planets (Sx, Rx, Px)
v) Mosl_busincssmen are not honest and truthful (Bx, Hx, Tx)
(vi) Some flowers are fragrant but thorny (Fx, Rx, Tx)
(vii)) No man is successful without’hardwork. (Mx, Sx, Hx,) (5)
(b) Construct a Formal Proof of Validity for any one of the following:
(i) (x) (Ax o ~ Bx)
(x) (Cx o Ax)
/.‘.(x)l (Cx o ~ Bx)
(i) (x) (Mx o Nx)
(3x) (Ox » Mx)
/- (x)H(Ox * Nx) (5)

(c) Prove the invalidity of any one of the following by the method of assigning
truth values.

@ (3x) (Px * Qx)
(8x) (~ Px* ~ Qx)
/-(dx) (Qx* ~ Px)

(i) (x) (Hx >~ Ix)

(3x) Ox+ ~Ix)

/.'.(x)l (Hx o Jx) (5)
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(i) ® W arew FFFARE B ? A} Rk Faw Al 9F TR W AR SEa
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(iii) w RO sk Rearr 2w v B B
(iv) Bae wuE & w8 @ B PR T
(v) Ffris =l $aer Ak @ 78 B
(vi) ®o ww gl g Hiker 8 2
(vii) 9 W =l BT Yeaa @ awa A8 Ban
(&) ﬁmﬁ%i%ﬁr&mﬂmamﬁmmﬁmaﬁml
() (x) (Ax o ~ Bx)
(x) (Cx > Ax)
/:.(x) (Cx >~ Bx)
(ii) (x) (Mx O Nx)
(dx) (Ox * Mx)

/-.(3x) (Ox * Nx)



(1) Frafafea % 3 5 o gfda & sduar aw o e w@ @ A e gt
3
Hiforg!

(i) (8x) (Px * Qx)
(dx) (~ Pxe ~ QX)-
/.-.(3x) (Qx* ~ Px)

@) (x) (Hx > ~ Ix)
(3x) (Jx* ~ Ix)

/-.(x) (Hx = Tx)

(a) Symbolise any two of the following using the suggested notations:

(i) Any tortoise can defeat any rabbit (Tx: x is a tortoise, Rx: x is a

rabbit, Dxy: x defeats y)

(ii) Some professional can beat all amateurs. (Px: x is a Professional, Ax:

X is a amateur, Bxy:x beats y)

(i) Everyone who writes a novel is a genius (Px: x is a person, Nx; x is

a novel, Gx: x is a genius, Wxy: x writes y) (5

{b) Symbolise any two f the following using the identity symbols:

*

(i) Shakespeare is the author Hamlet (s: Shakespeare, Ax: x is the author
of Hamlet)

(i) There is atleast one vacancy. (Vx: x is a vacancy)

(i) Pacific Ocean is the largest ocean (p: Pacific Ocean, Ox- X is an

ocean, Lxy- x is larger than y) ' 4)
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(c) Name all _the properties found in the followi. g relations: (do any two)
(i) X is the beloved of Y.
(ii) A comes between B and C.
(iii) P is a teacher of Q. ' (5)
() Pl el & wdm @ g P ¥ 3 Rl @ a1 s AR

(i) =¥ ¥ o A ot @ENg = B0 GHar 1 (Tx: x HEIN 2, Rx: x @@nw
2, Dxy: x, y & 50 9 8)

(ii) %o Waw R T ReaARA o v a4 &1 (Px: x v A faendl 2,
Ax: x 9ife Raardt 8, Bxy: x, y @l &0 dhatl )

(iii) <0 R Iv=rw foraan @ wRwioreh @en @ (Px: x v =fe 8, Nx; x @&
IvwE 2, Gx: x gfavmamen 2, Wxy: x, y foraan 2)

(|) Feafifas ¥ 2 5l @ = qeew @ T 30 wdEEer g
(i) Fd< Boche = oFEd 21 (s R 2, Ax: x BeiT @ oFad )
(i) =9 3 =1 v R @ 21 (Vx : x 0@ R = 2)

(iii) woFT ¥ERAR T@d 9 MEEER 81 (P: YW WEWRER 2, Ox— x U&F AR
2, Lxyx,y ¥@= 2)

() B 9 A W W A e I TR (A 9 @ )
(i) X, Y&t 3t &4
(i) A,B3R Cwea ¥ amn #

(i) P, Q& JreAmE i



6.

Write a short note on any one of the following
(i) Attributes of attributes

(i) Logistic System

(iii) Euclidean Geometry

attra Rowft (FE gen)

(i) oY =

(i) =i sraen

(iii) TR SR

(8)
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