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PHILOSOPHY — HONOURS
Paper : CC-9
(Western Logic-1II)
Full Marks : 65

Candidates are required to give their answers in their own words
as far as practicable.
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[English Version]
The figures in the margin indicate full marks.
1. Choose the correct option (any ten) : 1x10
(a) In place of which of the following connectives, the symbol ‘.” (dot) can be used?
(i) if then (i) although
(iii) unless (iv) if and only if.
(b) When the word “or’ is used in the strong or exclusive sense, then its meaning is
(i) at least one (i) at most one
(iii) at least one and at most one
(iv) not a signle one.
(c) *p is the sufficient condition of q’— this statement will be symbolized as :
@ pogq (i) qop
(i) p=q (iv p-q
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(d) Identify the invalid argument form :

(e)

)

(®

(h)

@
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@ p>q (i) poq
p/..q ~q/ ~p

(i) p=>q (iv) pvq
q/sp ~p/..q.

Given arguments : [G D> (G.H)].[HoH.G)] /.. G (G- H)
Indicate which of the following argument forms can be considered to have the above given argument
as a substitution instance :

G (p-q>@-9)/(p-92[(-q-(r-9)]
@ [pop-9)-lP2(q-pl/q>(p-q)
(i) [@>(q-P1-lP2(-a)/.q>(q-P)
(iv) (pv>((P-9/-(p29-@>p)
The fell swoop method can be applied to a statement which is
(i) disjunctive (i) conjunctive
(iii) hypothetical (iv) simple sentence.
According to Quine, a valid statement form
(i) only implies a valid statement form
(i) implies an inconsistent statement form
(iii) implies a contingent statement form

(iv) does not imply any type of statement form.

The conjunction of a self-contradictory statement with a true statement will result in getting
(i) a tautologous statement (i) a self-contradictory statement

(iii) a contingent statement (iv) a statement which is equivalent with the first one.

The formula for determining the number of rows in a truth table is
@ n? @ 2°

(i) 2n (v) 2%

The type of opposition of proposition on which the rule of Quantifier Negation or Q.N. depends is
(i) contrary (ii) sub-contrary

(iii) contradiction (iv) sub-alternation.
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(k) “All the glitters is not gold.” — The correct symbolization of this sentence is (if Gx : x glitters, Ax : x

is gold) :
() (x)(Gx>~AX) (i) (x)(Ax >Gx)
(i) (3x) (Gx >~ AX) (iv) (3x)(Gx'~Ax).
(I) Existential Instantiation or E. I. rule can be expressed symbolically as
@ ¢v (i) ¢y
= (3x) (9x) S(x)dx
(i) (3x)ox (iv) (x)(9x)
S Qv v

2. Answer any five questions: 5x5

(a) State the difference between a truth functional compound statement and a non-truth functional
compound statement with example.

(b) Explain the Paradox of Material Implication with the help of examples.

(c) Explain why deductive logic is called formal. Explain, in this context, argument form and give
example.

(d) Express the first of the following in stroke function (/) and the second in dagger function ) :

G pvqvr, (ii)~q>(~qVv~p)-
(e) Write the justifications of the statements used to deduce the conclusion of the following valid
argument :

I. MvN)>(O-P)
2. ~0/:.~M
3. ~Ov~P
4. ~(O-P)

5. ~MvN)
6. ~M:-~N
7. ~M

(f) Prove that an inconsistent statement form implies any statement form and is implied only by an
inconsistent statement form.
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() Give a nomal form formula which wil] be logically equivalent to the following statements with
negation sign :

©) ~(3x)[~(0xv~px)]
@ ~(x)[~(~ Ux~ Vx)]

(h) If A and B are true statements, X any Y are false statements and the values of P and Q are not
known, then, determine the values of the following statements :

0 {Av[-Qv(P-Q)}-X
@ ~[Pv(B-Y)]v[(PvB)-(PvY)].

Answer any two questions.

3. (a) Test the validity of the following arguments with truth-table (any two) :

@ (OvP)>Q
Q>(0-P)
l2(QvP)=(0-P)

(i) A>(B-C)
(BvC)o~A /:~A

(iii) If Greece strengthens her democratic institutions then Hungary will pursue a more independent
policy. If Greece strengthens her democratic institutions then the Italian Communist party will

attract fewer and fewer voters. Hence, if Hungary pursues a more independent policy then the
Italian Communist party will attract fewer and fewer voters.

(b) Characterize the statement-forms using truth-table :
® [P>@>p]2l@o9>~E>0]

(i (p>9)=(~q>~p)
(c) Find out with the help of truth-table whether the following biconditional is a tautology or not

(P2 9-@>p)]=[(p- Pvi~p ~ D] (3+3)+(3+3)+3

4. (a) Determine the truth-value of the following statement-form with the help of the method of resolution :
(p-a)v =)V (- 1)

(b) Test the validity of the following argument with the method of resolution :

P>oQ
Q>R /..PDR.
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(c) Find out whether the statement (Q v S) is implied by [(P>Q)-(R>S)-(P v R)] by fell-swoop
method.

(d) Test the validity of the following argument with fell-swoop method :
(A>B)(B>C)
1 5.C DA

(¢) Find out with the method of resolution whether the following pairs of judgments are equivalent or

not : 3+3+3+3+3

@M p>4q
@ (pva)=aq.
5. (a) Construct the formal proof of validity of the arguments (any three) :

(i MoN
M>(N>O)
-~ MoO

(i) CoM>D)
DoV
(DoA)-~A
S Mo~C.

(iii) Weather predicting is an exact science. So, either it will rain tomorrow or not.

(iv) Either the robber came in the door, or else the crime was an inside one and one of the servants
is implicated. The robber could come in the door only if the latch had been raised from the
inside; but one of the servants is surely implicated if the latch was raised from the inside.
Therefore one of the servants is implicated.

(b) Prove the invalidity with the method of assigning truth-value. (3x3)+(3+3)

@ M>o>(NvO)
No((PvQ)
Q>R
~(RVP)
/:.~M
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(i) So(Tov)
Vo (PoQ)
To(V-p)
~TV~P
S S=U
6. (a) Symbolize with the help of quantifier, individual variable etc. -
(i) A girl wins if and only if she is lucky.
(i) Any man is a coward who deserts.
(iii) Howrah is a big city, but not planned.
(iv) Dogs and cats will bite if they are hungry or irritated.

(b) Construct formal proof of validity :

D (x)(sx o>~ Tx)
(3x) (Sx - Ux)/ .. (3x) (Ux -~ Tx)

(i) No violinists are not wealthy persons. There is no rich sitarist. Therefore, violinists are never
sitarists.

(c) Prove the invalidity : (172x4)+(3+3)+3
(3x) (Mx-Nx)

(3x) (Mx-Ox)
/. (x) (Ox D Nx)



