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2021
PHILOSOPHY — HONOURS
Paper : CC-9

(Western Logic-II)
Full Marks : 65
Candidates are required to give their answers in their own words
as far as practicable.
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(pq)

p, q, r, s, t)

p ~ p

p·~p

p·q

~ p ~ q
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M P (Modus Ponens)

H S (Hypothetical Syllogism)

D N (Double Negation)

Simp (Simplification)

‘(Q  P)  (Q·R)’

P

Q

R

Cx : x

Hx : x

Mx : x

(x) (Cx  Hx)  Mx 

(x) (Cx  Mx)  (x)(Hx  Mx 

(x)  (Cx  Hx)  Mx 

(x) (Cx  Hx)  Mx

Quantifier Negation

QN

(fell-swoop)

EG
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(3)

q  (p  q)

(p  ~ p)  ~ p

~ (x) (~ Kx  ~ Lx)

A

B

P

Q

 P  (Q  A) ~ (P  Q)  (P  A) 
1. (x) (Ax . Cx)
2. (x) (Bx . Cx) /  (x) (Ax . Bx)
3. Aa . Ca

1, EI

4. Ba . Ca

2, EI

5. Aa

3, Simp

6. Ba

4, Simp

7. Aa . Ba

5, 6 Conj

8. (x) (Ax . Bx)

7, EG

 p   q  r    (p  q)  (p  r) 
p   p   q  ~ q  

u   v  w

 v  w   ~ u / ~ u

(p  q)  (~ p  ~ r)   (q  r)

(p  q)  p  q
Please Turn Over

T(4th Sm.)-Philosophy-H/CC-9/CBCS

p  (q  r)

(4)

p  q

×
(Z  Z)  (A  A)
(A  A)  (Z  Z) / A  A
M  N
M  (N  O) / M  O

A  (B  C)
B  (C  A)
C  (A  B)
/ B  C
×

(x) (Gx  Hx)
(x) (Ix  ~ Hx) / (x) (Ix  ~ Gx)
(x) (Lx  ~ Px)
(x) (Px·Ox) / (x) (Ox  ~ Lx)

(5)
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[English Version]
The figures in the margin indicate full marks.
1. Mark the correct answer (any ten) :

1×10

(a) The truth-value of a proposition means that the proposition is
(i) true
(iii) either true or false

(ii) not true
(iv) never false.

(b) A disjunctive proposition like p  q is false when
(i) both the disjuncts are false
(ii) any one disjunct is false
(iii) does not depend on the truth or falsity of the disjuncts.
(iv) only when the first disjunct is false.
(c) A hypothetical proposition is false when
(i) the antecedent is true but the consequent is false
(ii) both the antecedent and the consequent are false
(iii) the antecedent is false but the consequent is true
(iv) None of these.
(d) How many rows will be there in the truth-table for a statement form with five variables like
p, q, r, s, t?
(i) Five
(iii) Twenty five

(ii) Ten
(iv) Thirty two.

(e) Which one of the following is a self-contradictory statement form?
(i) p ~ p
(iii) p · q

(ii) p · ~ p
(iv) ~ p ~ q.

(f) Which one of the following principles is a rule of substitution?
(i) M P (Modus Ponens)
(iii) D N (Double Negation)

(ii) H S (Hypothetical Syllogism)
(iv) Simp (Simplification)
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(g) In which of the following sentences the word ‘or’ is used in an exclusive sense?
(i) The culprit must be caught alive or dead.
(ii) Ram or Shyam will come to my house.
(iii) I shall buy apples or oranges.
(iv) I will call Sita or Gita to participate in the programme.
(h) If P is true, then “(Q  P)  (Q·R)” will be
(i) false

(ii) true

(iii) undetermined

(iv) the value of the above sentence can be known only if the values of Q and R are given,
otherwise not possible.
(i) “Cows and horses are mammals.” Symbolisation of this sentence will be the following :
(If Cx : x is a cow, Hx : x is a horse and Mx : x is a mammal)
(i) (x) (Cx  Hx)  Mx 
(ii) (x) (Cx  Mx)  (x)(Hx  Mx)
(iii) (x)  (Cx  Hx)  Mx 

(iv) (x) (Cx  Hx)  Mx .

(j) The particular type of opposition of propositions upon which the rule of Q N. (Quantifier Negation)
depends is :
(i) contrary
(ii) subcontrary
(iii) contradictory
(iv) Subalternate relation.
(k) Which of the following conditions is to be fulfilled for the application of fell-swoop?
(i) The consequent of a conditional must be false only under one condition.
(ii) The consequent of a conditional must be true only under one condition.
(iii) The antecedent of a conditional must be false only under one condition.
(iv) The consequent of a conditional will be true under more than one condition.
(l) A valid argument can be transformed into a
(i) self-contradictory statement
(iii) contingent statement

(ii) tautologous statement
(iv) None of these.

2. Answer any five questions :
(a) Explain with examples the difference between argument and argument-form.

5

(b) State the difference between a truth-functional compound statement and a non-truth functional
compound statement with suitable examples.
5
(c) Explain the rule of EG or Existential Generalisation.

5

(d) Write any five rules of resolution.

5

(e) Express the first of the following functions in stroke notation and the second in dagger notation.
(i) q  (p  q) (ii) (p  ~ p)  ~ p
2½+2½

(7)
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(f) Find a normal form formula logically equivalent to the following :
~ (x) (~ Kx  ~ Lx)

5

(g) If A and B are true and the values of P and Q are unknown, then what is the truth-value of the
following statement?
5

 P  (Q  A) ~ (P  Q)  (P  A) 
(h) The construction of formal proof of validity of the following argument is erroneous. Find out the
wrong step and explain why it is wrong :
5
1. (x) (Ax . Cx)
2. (x) (Bx . Cx) /  (x) (Ax . Bx)
3. Aa . Ca

1, EI

4. Ba . Ca

2, EI

5. Aa

3, Simp

6. Ba

4, Simp

7. Aa . Ba

5, 6 Conj

8. (x) (Ax . Bx)

7, E G
Answer any two questions.

3. (a) Find out with the help of truth-table whether the following propositional forms are tautologous. 3+3
(i)  p   q  r     (p  q)  (p  r) 
(ii) p   p   q  ~ q  
(b) Use truth-tables to determine the validity of the following arguments :

3+3

(i) u   v  w 

 v  w   ~ u / ~ u
(ii) If Japan continues to export capital then either Korea or Laos will become rapidly industrialized.
But Korea will not become rapidly industrialized. It follows that if Japan continues to export
capital then Laos will become rapidly industrialized.
(c) What is a tautologous statement-form? Give an example. What type of statement will you get by
denying a tautology?
2+1
4. (a) Why is the method of resolution called a decision procedure?

1

(b) Analyse the truth-value of the following statement forms with the help of method of resolution :
(i)
(ii)

3+3

(p  q)  (~ p  ~ r)   (q  r)
(p  q)  p  q
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(c) Use Fell Swoop to determine whether the first schema of the following sets implies the second :
(i) p  (q  r)

4

(ii) p q

(d) What, according to Quine, is a valid schema? What, for him, is a consistent schema?

2

(e) Write any one difference between full-sweep and fell-swoop.

2

5. (a) Construct a formal proof of validity (any three) :

4×3

(i) (Z  Z)  (A  A)
(A  A)  (Z  Z) / A  A
(ii) M  N
M  (N  O) / M  O
(iii) If you study the humanities then you will develop an understanding of people, and if you study
the sciences then you will develop an understanding of the world around you. So if you study
both the humanities and the sciences then you will develop an understanding both of people
and of the world around you.
(iv) Either the robber came through the door, or else the crime was committed inside and one of
the servants is implicated. The robber could come through the door only if the latch had been
raised from inside; but one of the servants is surely implicated if the latch was raised from the
inside. Therefore, one of the servants in implicated.
(b) Prove the invalidity of the following argument by assigning truth-value.

3

A  (B  C)
B  (C  A)
C  (A  B) / B  C
6. (a) Express the following in symbols using quantifiers, variables etc. (any four) :
(i) There is no fool who does not think himself clever.
(ii) Dogs and cats will bite if they are either hungry or irritated.
(iii) Trespassers will be prosecuted.
(iv) Common cold is never fatal.
(v) Sima is a wonderful dancer but not a good student.
(b) Prove the invalidity of the following arguments :

1½×4

3+3

(i) (x) (Gx  Hx)
(x) (Ix  ~ Hx) / (x) (Ix  ~ Gx)
(ii) (x) (Lx  ~ Px)
(x) (Px·Ox) / (x) (Ox  ~ Lx)
(c) Construct formal proof of validity (any one) :
(i) Socrates is mortal. Therefore, everything is mortal or not mortal.
(ii) Acids and bases are chemicals. Vineger is an acid. Therefore, vinegar is a chemical.

3×1

