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PART A
Answer all questions, each carries 3 marks. Marks

Write the algorithm for the in-order traversal of the tree for obtaining the string (3)

associated with a formula

Check the satisfiability using resolution rule S: { p-q, qr ,rs ,p-s}

Construct the Semantic Tableaux for (A V B) A (-A n -rB)

Prove F (-p-+false)*P in Hilbert System

PART B
Answer ony two full questions, each canies 9 marks.

Draw the formation tree and construct the truth tables for the

(P0 n Pl)+(P2 V (Pl .--p0))

Explain the procedure for resolution of Propositional Logic Formula

Prove with the necessary steps the statement: "Every formula in CNF

transformed into an equivalent formula in 3CNF."

Convert the following into 3CNF [(A V -B) A (-A + B) A (-,8)]

Prove FA V ( B A C) --- (A V B) A (A V C) in Gentzen System

Write axioms and all rules used in Hilbert System

PART C
Answer all questions, each corries 3 marks.

Define an atomic formula in First Order Logic with examples

Prove F VxA(x) ---' ilxA(x) in H for First Order Logic Formulas.
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Define ground term, ground literal ,ground formula and instances with examples (3)

What do you mean by a Herband Base? Find the Herband base for the formula (3)

S:{ {-p(a,f(x,y)) }, {p(b,(x,y)) } }

PART D
Answer any two full qaestions, each carries 9 marks.

Write the derivation for Vx(-ily P (x,y) V -!Iy P(y,x)) using the formal (5)

grammar for First order logic Formulas

Using Skolem's Algorithm transform into clausal form

Vx y(ilz P(z) A flu(Q(x,u)--- Sv Q(y,v)))

Let : O: {x<-f(g(y)),y.-u,zr-f(y)}, o : { u*-y,y<-(a),x<-g(u) },
E: p(x,(y),g(u),2).Show that E(Oo):(EO)o

Uniff the following pairs of atomic formulas if possible:

P(a,x,f(g(y))), P(y,f(z),f(z)))

P(x, g((a)),f(x)),P(f(a),y,y)

Construct the semantic tableaux for the formula

Vx(P(x) V Q(x)) -(Vx P(x) V Vx Q(x))

Construct the Reduced BDD for the formula (P V ( Q A R)
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PART E

Answer any four fuII questions, each carries 10 marks.

a) Define the syntax and Semantics for the Temporal logic

b) Write the algorithm for Construction of Semantic Tableaux of LTL and

Construct the tableau for(P V Q) A O(-P A -Q)
a) Prove F o(P A Q) * (oP A oQ)

b) Define the Deductive Systems f, for LTL

a) What is a state transition diagram? Explain with an example.

b) Explain how interpretations-are definbd in PTL. Define satisfiability and validity
of formulas in PTL.

a) Define the Deductive System Hoare Logic(ItL) and the rules used in the
system

b) What is the total correctness of a program? Explain using example

a) Define axiomatic system in KC and mention the axiom schemes in KC.
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b) What is Program Synthesis? Explain the process for following program for (6)

finding the integer square root ofa non-negative integer expressed as:

{0 <a}S {0. *'.a< (x+t)2}

20 a) Explain the concept of program verification with a sample program. (4)

b) Give "weakesf'preconditions P for the following: (6)
(D{P}x::x+2{x>5}
(ii) {P} if (y < 0) then x :: x*l else x :: y {x > 0}
(iiD {P} while (x S 5) do x :: x+l {x:6}
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