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ELECTIVE LOGIC %9&
Time Allotted: 2 Hours Full Marks: 50
The figures in the margin indicate full marks. 2NfEF T *0F RN 7“’57/'7 fcs w1
Candidates should answer in their own words AT [ACe SR IR T AN T
and adhere to the word limit as practicable. Ges AT
All symbols are of usual significance.
Question No. 1 is compulsory. Answer any fwo questions from the rest
SR eh TR ) SRR (ATF F-It 715 e Ted e
1. Answer any four questions from the following: 5x4 =20
e Q- 513 aeem T nes

(a) Give the symbolic definitions of Set-intersection and Set-union.
@i5-intersection ¥R GIG-union-93 FRTISF IR I |

(b) Prove that there is one and only one empty set.
2 Al T T GO IR TG G0

(c) Explain the principle of extensionality for sets.
16 FRIFIE AGFRETOR @M J It

(d) Let V={1,2,3}, A= {1, 2}, B= {2, 3}, then what will be ~ A and ~(AUB)?
qfd, V={1,2,3},A={1,2},B={2,3},O%#A ~ A 4R ~(AUB)F T ?

(e) (i) All unicorns are dead. No unicorns are dead.
FEE 2O 2 O | (I L8[l 3 71
(i) Can you infer that there are no unicorns by a Venn diagram?
9 (RTE & S 91 7SI (SADCER MO (@ (I Lol wfFg 72 2
(f) Are the following assumptions mutually consistent?
forsferie Ryfoefe i oo 2”moiEg i Rafesy 9
AcC
ANC=A
ANB#A
(g) State and explain the rules of resolution for implication. Give example.

2ISHT o TRFE FTGFACR aefe Trrgaeszg JI @)
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(h) Define valid schema and consistent schema following Quine. Give examples.
Quine (< SR TR (74 AR @R FRAO7} IRFIFICEH TR IR TS WIS )

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

AHa AT GHREPITS & Il
() PR Bl AR
(i) NI TEFT |
(iii) m-mmmﬁ?iwm%i@ﬂﬁmwemm
(iv) Ree1 TN ZOTFIR FRe, B AR I #H SR
(b) Let A and B be sets such that An~B=A and BN~ A =A. Represent the
situation by a Venn diagram.
4R, A e B U O6 @ An~B=A &R BN~A=A | (ST Teet @ RS
J& Il ,
(c) In the following example decide which of the following statements are true?
e wE2ea caeg (@ Ik ey, ot fafa At
AeB, AcB, AcB, A=B
- A= {1, {1}, Roosevelt, 4}

B = {1, {1}, Roosevelt, Churchil}
(d) Which of the following statements are true for all sets A, B and C?

et A, B 8 C (G54 (0 (RfiiRe @in qiere 77 2
(i) AcBand BcC thenCg A
(i) AcB and Be C,then AeC.
3. (a) Let A = {1, 2, {1}}, give an example of a binary relation which is neither
reflexive, symmetric, nor transitive in A.
A = {1, 2, {1}}, @ <36 TIH Tzl Wi I TIES W, TR T, WK
IRFIPS 9 A-9 CFCH)
(b) What is domain of individuals?
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) (i) ~(ANnB) (iii)) A~(~C)
ek T eice 6 e ¢ |
T V =558 wdF TR G5
A = 555 dS PR 16 24
B = %% 3 SRR AT (16 =
C = 10-97 ©{ta7 7e1 TRYA (16 2, i fefay s
(i) ~(AuUB) (i) ~(ANB) (iii) A~ (~C)
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(c) Test the validity of the following arguments by Venn diagram. State in terms of  4x2 =38
regions of the diagram why the argument is valid or invalid. (any two)

(oAfbead AR i gferaf tee! fd st o foram asiess #fRiefre @
e T34 1 w3 e (-G 717
iy An~B=Aa
Cn~B#A /..CNn~A#A
(i) Ac~BUO)
Bc~(AuC) /.B=A

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

e R 28 o | g g 1Rl o i) wrewR, g g 1t 7w 0961

4. (a) Analyse the truth value of the following schemata by the Method of Resolution: 3+3
g wfon A FEfike Rl worEy Reswd st
(i) ~[(A>B)yo(C]l=A
(i) [Pv(Q-R)v[P-(QVvR)]

(b) By negating a valid schema can we get a valid one? 3
G0 03 TP e R 6 et 034 I =412 2
(c) Determine the following arguments by the method of Fell Swoop: 24242

AW SHafd A FHEARS alorw Tea wes
() (A>B):(Co>D) /..~AvB

(i) (A>B)-(B>C) /..CoA

(i) (ADB)-~B /..~A

5. (a) Determine by the method of Resolution whether there is a relation of equivalence 3
between the following two schematas:

P FOR R NS 2WE JRTIFIR 67 N0 AL 37oRE =ieg et
p>(q~q and (~pv@-(~pv~q
(b) Determine the validity of the following arguments by the method of Resolution: 2% 2%2
*jfeiied sfafon MR el el taxel R s
(i) (A=B)v(B=~A) /.. A~B

(i) (AvB)-(Av~B) /.A sg)'\»ﬁ'HAl//
(iii) (Ao>B)-(Co>D) /..(A-C)>(B-D) §/’\jl’a

(¢) Determine the following by the method of Fell Swoop: g\ﬁs’@ A9A \?x 242
(i) Whether (qvs) is implied by [(p> q)-(r 25)]-(pvr)? O,,\ja? /

(i) Whether (p-r) implies [(p-~ q) v (r- ~s)]v(q-s)?
Fell Swoop #=feq #igica fNafilie ecr Saq wies

A (Qvs)® [(pD2q)->s)] (pvr)-93 7l &foiiine 27 ¢
(i) (1) B[ ~qvE~s)]v(g-s) - e s o

X
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