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

All symbols are of usual significance.

1.

Question No.1 is compulsory. Answer any two questions from the rest
~~~ ~~I~fiCtMsl ~~fAffl~Clf-~ ~ ~mlft'6

Answer any four questions from the following:

Pl~fVI~ r.<T-c<mon~ ~ ~ lft'8~

5x4 =20

(a) Give the symbolic definitions of Set-intersection and Set-union.

~-intersection ~~ ~-union-~~ ~~ ~~ lft'8 I

(b) Prove that there is one and only one empty set.

~'f <mn r.<T1'fm!f9T~~ I!I~~C~<qa,~t~I!I~I

(c) Explain the principle of extensionality for sets.

~~~ <q1()Pl(1t\bI~~"<qJj~ <m1tI

(d) LetV={1,2,3},A={1,2},B={2,3},thenwhatwillbe ~A and ~(AuB)?

~, V= {I, 2, 3}, A= {I, 2}, B = {2, 3}, ~ ~A ~~ -(AuB)~~?

(e) (i) All unicorns are dead. No unicorns are dead.
~ ~~H<f)~~ ~ I c<mon~~ ~ -;rn I

(ii) Can you infer that there are no unicorns by a Venn diagram?

~~~~~~c~~roc~~~~r.<Tc<mon~\;H<f)C~~~?
(f) Are the following assumptions mutually consistent?

H~fVI~~~~~~~~~'1f?
AcC
AnC=/\
AnBi:=/\

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

~<lR~~a,"r~~C~~~~~"<qJj~<m1t1
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(h) Define valid schema and consistent schema following Quine. Give examples.
Quine c<ISl6liJ'kM~ ~~ m.rMS~~ ~~9J.4 <1I<;pJI<!SIC*SI~«f I.!I~~ lfI'{3I

2. (a) Translate the following sentences into the language of set theory: 4
(i) Penguins have wings.
(ii) Men are mortal.
(iii) Anyone is attractive ifhe is dark and tall.
(iv) All French murderers drink coffee) tea and wine.

~~m~~~~g
(i) C~~~I

(ii) ~~~I

(iii) c<T-C<lSrcr{r~JAA~ ~ ~ C~r~~<fSrn'(3~ ~ I
(iv) ~ ~ ~\!)JICfiI~~, Dt \Q~ ~ 9ftrf <rnr-l·1

(b) Let A and B be sets such that An - B = 1\ and B n - A = 1\. Represent the 3
situation by a Venn diagram.
~,A '{3B \Q~ (Jf\; c<TAn- B = 1\ I.!I~ Bn - A = 1\ I c~~f5(d1~~~\Q~ ~

~~I

(c) In the following example decide which ofthe following statements are true? 4
~~~~~~~,\5t~~g

AeB, AcB , AcB , A=B
A = {I, {I}, Rooseveh,4}
B = {I, {I}, Roosevelt, Churchil}

(d) Which of the following statements are true forall sets A, B and C? 2+2

~A)B'{3C~~~~~~~~?
(i) A c B and B c C then C g;, A

(ii) A c B and Be C, then A e C .

3. (a) Let A = {I, 2, {I}}, give an example of a binary relation which is neither 3
reflexive, symmetric, nor transitive in A.
~ A = {I, 2) {I}}, I.!I~ \Q<f$ ~ ~ lfI'{3<Tt 1(J'f'4tf1<l5 -.ro, ~ om, ~
~~PffiA-~~1

(b) What is domain of individuals? 1+3
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:

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

~m~~~?
~V=~~~~~~~~

A=~~~~~~~~
B=~~~~jp"f~~~~
C= 1O-\Q~~~~~~~~, ~"R~~g

(i) ~(AuB) (ii) ~(AnB) (iii) A~(~C)
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(c) Test the validity of the following arguments by Venn diagram. State in terms of 4x2 = 8
regions of the diagram why the argument is valid or invalid. (any two)

c~"'If5CJl~ ~ Pf~M~~ ~m~~'R~ ~ ~~tmrn ~C<fiIC0{q9ffik~ c<Fl
~~~~~~~I (OT-~ Wfi) .
(i} An'""' B=/\

Cn-B:;t:/\ / :.Cn'""'A:;t:/\

(ii) A c'""' (BuC)
Bc- (AuC) /:. B= /\

(ill) All liars are cheaters. Some witnesses are not liars. Therefore, some
witnesses are not cheaters.

~~QJT~I ~~~-;rn~1 ~~<l, ~~~rrn~1

4. (a) Analyse the truth value of the following schemata by the Method of Resolution: 3+3

~'1 ~~ Pf~M~<lt<fiJt<pRI~~ J'f\bJ~GiJ~<ron~
(i) -[(A:::>B)::::>C]:=A

(ii) [pv(Q·R)]v[P·(QvR)]

(b) By negating a valid schema can we get a valid one? 3

~<r$~~ <It<fiJt<pt~C<fi~~ ~ ~ ~ ~~ <If<ISJt<Pm~ ?

(c) Determine the following arguments by the method of Fell Swoop:
'~9f'~~~~~m'8~

(i) (A:::>B)· (C ::J D) /:. - A vB
(ii) (A:::>B)· (B::J C) /:. C :::>A
(ill) , (A:::>B)· - B /:. - A

2+2+2

5. (a) Determine by the method of Resolution whether there is a relation of equivalence 5
between the following two schematas:
~'1~~~~~~~~~~~~~f<Atg

p :::>(q. - q) and (- p v q) .(~ pv ~ q)

(b) Determine the validity of the following arguments by the method of Resolution:
'1'f9f1\5"'l~~~~~~~~~g

(i) (A:= B) v (B :=- A) /:. A· ~ B
(ii) (AvB)·(Av ~ B) /:. A
(iii) (A:::>B)· (C :::>D) /:. (A· C) :::>(B· D)

(c) Determine the following by the method of Fell Swoop:
(i) Whether (qvs) is implied by [(p:::>q)·(r:::>s)]·(pvr)?

I

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

Fell Swoop ~~~ ~ml'ft'8g
(i) (q v s) ~ [(P:::>q)·(r:::> sj} (pv r)-~~~ ~~QJT?

(ii) (p-r) ~ [(po~ q)v(r· ~ s)]v(q -s) -c<P~~~?

--x--
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