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SECTION A

1. Attempt all questions: 2x8
a. Verify tautology of the statement ( (qvr) » (~r - q)).

b. Show that (p - q) is logically equivalent to (rl(qla).

c. Are ((~A - B)->(C ) and (~A = (BAC )) w/s. in the formal system L? Justify
with reason.

d. A sequence Ay, 4y, ..., 4, is aproof of Ay, if for each i (1 < i < n), either A; is

or 4;

e. Justify that the formal system L is not complete.

f.  Give an example of extension of the formal system L?

g. Translate into symbols using universal quantifier “No number is both odd and
even’,

h. Is (A1 (xz) » A3(xy,a)) a well-formed formula? Justify with reason.

SECTION B

2. Answer any two of the following: 6x2
a. 1) Find the statement form in which only the connectives ~ and A occur, which is

logically equivalent to (p < q).

i) Show that the singleton sets {1} and {|} are adequatc scts of connectives.

b. Find the statement form in conjunctive normal form which are logically

equivalent to the following ((pve) AT); P.T.O.
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c. 1) Test the validity of the argument form (p — (qu)), S el )

ii) Suppose A, ..., A,; = A is a valid argument form, prove that A, ..., el

A, = A is also a valid argument form.

3. Answer any two of the following: 7x2
a. Without using Deduction theorem for L, show that for any wfs. A, B,C of 0

DA (B> U-C)} (B0, i) -y, (4 A) and b, (~B - (B > 4)).
b. IfTU{A} +, B, show that T 1, (A - B) where A and B are wfs. of L and
I'is a (possibly empty) set of wfs.of L.
¢. Suppose L’ is a formal deductive system which differs from the formal system L
only in having the axiom 3 as ((~A - ~B) > ((~A> B) - A)) for any

wf.A,B. Show that i) Fy (~(A > ~B) > A4) ii) ~4 ;7 (A > B) and
i) Ay (~A > B)

4. Answer any two of the following: Tx2
a. Suppose L* be consistent extension of L, Show that there is a complete extension
Jot Lk

b. Suppose L* be consistent extension of L and A be a wf. of L which is not a theorem
of L*. Show that L** is also consistent, where L*™* is the extension of L obtained
from L*by including (~eA) as an additional axiom.

¢. Show that if A is a theorem of the formal system L, then 4 is a tautology. Using
definition of valuation, prove that ((~A - ~B) > (B - A)) is a tautology for
any wf.A,B of L.

5. Answer any two of the following: 7x2

a. Show that a wf. of the first order language £ which is a tautology is true in any
interpretation of L.

b. )IfAisawf of £ and Aisa tautology, then show that 4 is a theorem of K.
i1) If x; does not occur free in A, show that ((JZ - (Vx;)B) -

(Vx;) (A - B))

c. 1) Show that ((va;)(3x,) A2 (xy, x,) — (3x1) (Vx2) A3 (x1.x,)) is not logically
valid.
if) Write alphabets of symbols of first order language L. Give an'example of

atomic formula.

F ok ok s s ok ok ok sk ok ok ok ok e sk ok
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