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1.a)
What are the Contrapositive, the Converse and the Inverse of the following implication:  “The home team wins whenever it is raining”.

   b)
What is the dual of a Compound Proposition that contains logical operators and propositions that are always true (T) and / or false (F)?  Hence obtain the dual of 




(P v Q) 
[image: image1.wmf]Ù

 (R v T)  
[image: image2.wmf]Ù

 (P v F)

2.a)
Determine whether the following system specifications are consistent.


(i)
If Jack misses many classes, then he fails school.


(ii)
If Jack fails school, then he is an idiot.


(iii)
If Jack reads lot of books, then he is an intelligent.


(iv)
Jack misses many classes and reads lot of books.

   b)
Define Conditional and Bi-conditional statements.

3.a)
 Define the terms ‘substitution’ and ‘unification’.

   b)
Consider a formula F=P(x,y,g (z)) and two substitutions ( = { x / f(y), y / z },


( = { x / a, z / b }.  Show that ( F () ( = F ((  o  ().

4.a)
Prove the validity of the following sentences:


All men are mortal.  Gandhi is a man.


Therefore Gandhi is mortal.

   b)
Name the important axioms and inference rules for the natural numbers.

5.a)
Define different properties of a relation R on a set A (x,y,z).

   b)
Determine the properties of the relations given by the following matrix.




1       1       0       1



R =      1       1        1       0




0       1        1       0




1       0        0       1

6.a)
Define ‘Onto’, Surjective, Bijective and ‘Into’ functions and give examples for each.

   b)
Show that S(n) = 1+2+ …… +n = n(n+1)/2
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7.a)
Bring out the relationship among Group, Subgroup and Monoid.

   b)
Describe the procedures for converting the following infix expression to postfix notation.    





(( a+b) * (c-d)/e).

8.a)
Define lattice as an algebraic system.  What are the advantages of such definition.

   b)
What are the properties of lattices?  Give examples.
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1.a)
What are 3 import rules of inference?  Demonstrate that R is a valid interference from the premises A ( B,B(C and A.

   b)
Define PDNF and PCNF and obtain the two normal forms of the following formula X ( ( X 
[image: image3.wmf]Ù

  (Y( X)).

2.a)
Show that 


(x)(P(x) v Q(x)) ( (x) P(x) v ((x) Q(x).

   b)
Determine whether the following set of premises are consistent by using indirect method 



(R ( ( Q), R v S, S ( ( Q, P ( Q ( ( P.

3.a)
Write the “unification”  and “Resolution” algorithms.

   b)
Develop a logic program for the following text and prove the queries.


(i)
All fruits are tasty if they are not cooked.


(ii)
Apple is a fruit and cooked.


(iii)
Mango is a fruit.


Goals: “Is apple tasty?”, “Which fruit is tasty?” “Is banana a fruit?”

4.a)
Prove the validity of the following sentences:


All men are mortal.  Gandhi is a man.


Therefore Gandhi is mortal.

   b)
Name any three important laws of natural numbers and prove them.

5.a)
Define an equivalence relation and show that the relation R = {x,y)|x-y } is divisible by 3 in X = {1,2,……..,7 } is an equivalence relation.

   b)
Name some discrete structures and explain how these can be represented in memory.

6.a)
Define a transitive closure of a relation.  Obtain the transitive closure for the relation R={<a,b>, <b,c>, <c,c>}

   b)
What is a partial order set?


Let X={2,3,4,6,12,16,18,24} and the relation ≤ be such that x ≤ y if x divides y.   Draw Hasse diagram of < x, ≤ >.
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7.a)
Define Isomorphism and show that every group of order n is Isomorphic to the group < Zn, +n >.

   b)
Convert ((a/b * c) + d) expression into reverse polish notation.

8.a)
Define a Boolean algebra.

   
What are the properties to be satisfied by a Boolean algebra?

   b)
Design a gate network that can have an input two 2-bit numbers and present the 4-bit product on four output terminals.

*****************

Code No: NR-211501

II B.Tech  I-Semester Supplementary Examinations November,2004

DISCRETE MATHEMATICAL STRUCTURES

(Computer Science and System Engineering)

Time: 3 hours.






Max.Marks:80

Answer any FIVE questions.

All questions carry equal marks.

- - -

1.a)
Define “Tautology” and “Equivalent” formulae.

b)
Show that the following Tautological Implication using 2 different methods starting with (i) antecedent and (ii) consequent of the formula.



( Q 
[image: image4.wmf]Ù

 (P ( Q) (( P

2.a)
Show that C ( D can be derived from the premises A ( (B(D), ((C v A) and B.

   b)
Write the symbolic form of the following statements and negate them.


(i)
Every city in India is clean.


(ii)
Anantapur is a small city.

3.a)
Differentiate between ground query and non-ground query.

   b)
Explain how a Clause is converted into a Clausal representation.

   c)
Define Resolution.

4.a)
Give the Unification algorithm.

   b)
Define Substitution.

   c)
Let ( and ( be two substitutions.  If F ( = F( , 
[image: image5.wmf]"

 formulae F, then (=(.

5.a)
Let z(x,y) be the set of integers.  Let r be the relation called “congruence modulo 4”.  Determine the equivalence classes generated by the elements of z, if x-y is divisible by 4.

   b)
Define commutative, associative and distributive properties of binary operations on set X.

6.a)
Give Ackemann’s function and using this find the value of A <2,2,>.

   b)
Show that n2 +2n is divisible by 2, for n is even.

7.a)
Define the terms Homomorphism, Epimorphism, Isomorphism and Monomorphism on algebraic systems.

   b)
Give, by induction, the set of well formed suffix polish expressions and describe how compilation of infix expression are performed.

8.a)
Show that the operations ‘meet’ and ‘join’ on a lattices are Commutative, Associative and Idempotent.

   b)
Write the following Boolean expression x 
[image: image6.wmf]Å

 y in an equivalent SOP and POS Canonical forms in three variables x1, x2 and x3.
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1.a)
Determine whether the proposition is a tautology.


(i)
(A 
[image: image7.wmf]Ù

B) 
[image: image8.wmf]Ù

( (A v B)


(ii)
( P 
[image: image9.wmf]Û

( Q) 
[image: image10.wmf]Û

 (Q (P)

   b)
Find PDNF and PCNF of


X( ((X(Y) 
[image: image11.wmf]Ù

 (  (( Y v ( X)).

2.a)
Determine whether the following conclusion is validly derivable from the given premises.


If  (
[image: image12.wmf]"

x) (P(x) ( Q(x)); (
[image: image13.wmf]$

y) P(y), then (
[image: image14.wmf]$

z) Q(z).

   b)
Write the symbolic form and negate the following statement:


“Every one who is healthy can do all kinds of work”.

3.a)
What is Resolution?  Explain the following three cases of resolution:


“backward chaining”, “forward chaining” and “rule collapsing”.

   b)
Give the general syntax of PROLOG.

4.a)
prove that the square of an odd natural number is odd and the square of an even natural number is even.

   b)
Write a PROLOG program to compute the GCD using Euclidean algorithm.

5.a)
Define R – equivalence class and transitive closure.

b)
Determine the equivalence classes generated by <x,y> ( X, where x-y is divisible by 5.


[image: image15.wmf]
6.a)
Show that f < x,y > = x+y is Primitive recursive.

b)
Let the Compatibility relation be represented by the following matrix.  Draw the graph and find the maximum compatibility blocks of the relation.


x2    1


x3    1      1


x4    0      0      1


x5    0      0      1      1


x6    1      0      1      0      1

                  x1    x2    x3     x4     x5
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7.a)
Define Semigroups and Moniods.  What are their properties?

   b)
Define a Congruence relation on an algebraic system and show that the intersection of any two congruence relations on a set is also a congruence relation?

8.a)
Give the Hasse Partially orders sets some of which are Lattices and some of  which are not Lattices.  Give the reasons?

   b)
Prove the following Boolean Identities.


(i)
a
[image: image16.wmf]Å

 (a1 * b) = a + b


(ii)
a * (a1 
[image: image17.wmf]Å

 b) = a * b.
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