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WEST BENGAL STATE UNIVERSITY
B.A. Honours 5th Semester Examination, 2022-23

Time Allotted: 2 Hours Full Marks: 50

Thefigures in the margin indicate full marks.
Candidates should answer in their own words
and adhere to the word limit as practicable.
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1.

Question No.1 is compulsory. Answer any two questions from the rest
}';{~ ~IOlI<l~I~~Clf-~~~~~

Answer any four questions from the following:

~Ql-~~~m'ff'{3~

5x4 = 20

(a) What is the subset of empty set? Explain with reason.

~~ ~~'fi ~ ? ~ '<IJI~ <rnn I

(b) Explain the principle of extensionality for sets.

~ ~~~ <11t5)j«11\!)1~~ '<IJI~ <rnn I

(c) Let V = {I, 2, 3}

A = {I, 2}

B = {2, 3}

then what will be - A and - (A uB)?

~, V = {I, 2, 3}

A = {I, 2}

B = {2, 3}

~ -A 1!1<f~ - (A uB) ~~?

(d) Let Al = {I, 2}

~ ={A}

R = {(l, 2), (2, A)}

(i) Is R a subset of the cartesian product Al x ~ ?

(ii) Is D(R) a subset of Al ?

(iii) Is C(R) a subset of ~ ?
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~, Al ={l, 2}

A2 = {A}

R = {(l, 2), (2, A)}

(i) R ~ Al X A2 cartesian product-era ~9f7;\!t'f\?

(ii) D(R) ~ Al -lQ~~9f7;\!t'f\?

(iii) C(R) ~ ~ -lQ~ ~9f7;\!t'f\?

(e) Are the following assumptions are mutually consistent?

Some Indians are virtuous.

No virtuous people steal from the poor.

Some Indians steal from the poor.

~~-M ~~Qf~~\~'1~?

~ ~ 161'!1-.5l~ ~I

~ ~. l'tRl\!:w~'!1 ~~~onl

~ ~ ~1'!1-.5l~ l'tRl<ETCl't'!1~ ~~ I

(f) Let A and B be sets such that An ~ B = A. Represent the situation by a Venn
diagram.

~m,AlQ~\BlQ~~ setc<l An~B=A I Venn~~lQ"ffl~~~~1

(g) Defme valid schema and consistent schema following Quine. Give examples.

Quine c<f ~'1 ~ C<f(f<tl4iJl4il'!1 '8 ~\~'1~<tl4iJl4i!C'$I'!1 ~\1Mt 'ft'8 lQ~\~ 'ft'8 I

(h) State and explain the rules of resolution for implication. Give example.

~"<t'R~\~~'1'$I~-M ~~ <Ul~ ~ I

2. (a) Which of the following statements are true for all sets A, Band C? 2+2
~A,B'8C~~~~~-M~?

(i) A c Band B c C then A r;;;.C
(ii) A = Band BE C then A E C

(b) In the following example decide which of the following statements is true 4
~~~~(jJ~~~faf~g

A = {I, {I}, Roosevelt, 4}
B = {I, {I}, Roosevelt, Churchil}

A E B, A c B, A c B, A = B

(c) Test the validity of the following argument by Venn diagram and state in terms of 3
regions of the diagram why the argument is valid or invalid?
C~~fbCd1'!1 ~~ ~ ~ C<f~ f.Wrn ~ lQ~\ -rom ~ fi~ ~
~C<f(f<rt~~, ~Fr~~1

AnB r;;;.~C

AuCr;;;.B

:. AnC=A
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(d) What is domain of individuals? 1+3
~ m ~~ c:<fiC<m ?
If V = Set of all positive integers and let

A = Set of all even positive integers
B = Set of all odd positive integers
C = Set of all integers greater than 10, find:

~ V= ~~~~~~~~
A=~~~~~~~~
B=~~~~~~~~
C= 1O-1!l~~9fm~~~~~, ~-R'ffi<rrcmg

(i) ~(AuB) (ii) ~(AnB) (iii) A~(~C)

3. (a) Give a counter example to show that the operation of difference is not general 3
distributive with respect to union, that is, it is not true for all sets A, B, C, that

A ~ (B uC) = (A ~ B) u(A ~ C)

1!l<pfG~ ~ ~ Of~'(3 8Tmm'1l ~ ~ Jft~~ 8Tl~ (union) ~
4Jm<Hb~ (distributive) rrn,~~\ I!l~~rrn 8T~A, B, C ~ ~

A ~ (B u C) = (A ~ B) u (A ~ C)

(b) What are the domain, counter-domain and field of the relation of being a father? 3+2
Is the domain of the relation of being a grandfather a proper subset of the domain
ofthe relation of being a father?

~ ~1IBf ~ ~SiT domain, ~SiT domain (counter-domain) I!l~~field ~ ?
~~1IBf~~~~'(3~~ ~<T~~~G!t"ft (proper subset)?

(c) Let A = {I, 2, {I}}, give an example of a binary relation which is neither reflexive, 2
symmetric, nor transitive in A.

~ A = {l, 2, {l}}, I!l~ 1!l<pfG~ ~'f ~ <Ii J~P1~t!i<1S rrn, ~~ rrn, ~
~~'(3 om A -~ ~ I

(d) Classify the following relations according to the properties the do or do not have
(eg, reflexive, symmetric, not antisymmetric, not transitive etc.)

~~ldI~ ~m ~ 8T~ ~ ~ ~, ~ ~ G!tm'f <rrcm(~, '*l>t~t!i<1S,

~~, ~~rrn, ~~~<m~)1
(i) Let A = {I, 2, Mark Twain} , and R = {<1,2), (2, I), (Mark Twain, I)}

(ii) The relation of being the same height in the set of all persons.

~ ~ ~ ~ >t~Otc'4J~~~~I

4. (a) Analyse the truth value of the following Schemata by the method of resolution: 2+2

~'f ~ ~ ~ 1r<PJ1'<1St~~~ >t~J'C4J ~'f<rrcmg

(i) -[A-7B·-7Cl~·A (ii) -A~-B:B~-A

(b) Which of the following schemata is equivalent to p -7 qr and which one is 4+4
equivalent to p v q -7 r ?
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~ ~r~Jf~Hr~m~~ ~ p ---7 qr -Ul~ ~'<t \5fRf ~ p v q ---7 r -Ul~ ~'<t

~~?
(i) p ---7. q ---7 r (ii) p ---7 r . v .q ---7 r

(c) "Implications hold when and only when the conditional is valid."- Explain. 3
"~~~~<T~Ul~\~<T~~I~~~fG~~~I"-<m~~1

5. (a) Explain and illustrate the method of Fell Swoop. 5
~l~>j~~~~~<ffiltl

(b) Determine the validity of the following arguments by the method of resolution: 2+2+2
'1."f~~~~~~~~~~~
(i) A ---7 B· C ---7 D /:. A vB

(ii) Av·BC·---7·AvDE /:.A

(iii) A ~ B .v .B ~ A /:. AB

(c) Determine the following by the method of Fell Swoop:
Fell Swoop ~~~ ~'@';e~Ptt'G~

(i) Whether (q v s) is implied by [(p ::) q). (z :» s)] . (p v r)?

(q v s) f<!l [(p::) q). (r :: s)] . (p v r) -Ul~ ~ ~~~?

(ii) Whether (p·r) implies [(p·~q)v(r·~s)]v(q·s)?

(p·r)f<!l [(p. ~ q)v (r'~ s)]v(q·s)c<P ~~ ~?

2+2

--x--
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