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Answer ALL questions.

PART A — (10 x 2 = 20 marks)

Give an example for a grammar which is both context free and context
sensitive.

Define finite state automata.

Consider the relation r={(,j):[i~j]=2} on {1,2,3,4,5,6}. Is r is reflexive,
symmetric and transitive?

Show that the intersection of two normal subgroups is a normal subgroup.

Find all the simple paths from A to Fin the given graph.
B C

D E
Define the term “Minimum Spanning tree”.

Let A={+,-} and B={00,01,10,11}. How many elements do A* and (4 + BY
have? :

Define the term “tautology”.
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Determine whether the grammar G with the productions S —aAb,S - absb,
S—a,A->bA—>aA is context free, context sensitive or regular.

10. Find the language accepted by the FSA given below.

11.

12.

(@

®)

(a)

®)

@)

(i)

@

(i)
@
6]

@

@iy

,.,@—.s—; |

PART B — (5 x 16 = 80 marks)
Define the dihedral group (D,,*) and give its composition table. (8)

Show that (Z*,‘), where * is defined by a*b=a, for all a,beZ" is
semigroup. Is it a monoid? (8)
Or

If f:Z > N is defined by

2x —'1, if x>0
f(x)— {—- 2x, f x<0
then prove that (1) f is 1-1 and onto (2) Determine f . (8
Show that f(x,y)= ¥’ is a primitive recursive function. (8

Obtain the PDNF and PCNF of (p—>q)alg—> r)-=>(p— r). (8

Using mathematical induction prove that, for every positive intege

n,1+2+..+n<n? for n>1. ¢

Or

Show that the following set of premises is inconsistent. John wi
get his degree iff he passes all the examinations. He will pass
the examinations iff he works hard. He will be unemployed iff }
does not get his degree. John works hard iff he is employed. {

Show that (v @)a(p - r)alg—>r))— r is a tautology. (
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Find AAT and ATA. What are your observations regarding the
entries in AAT? ®

i) Use Dijkstra's shortest path algorithm to determine the shortest
path between u and w in the following graph : {8)

) (i) Prove that a tree with n vertices has n -1 edges. (8)

(ii) Determine the order in which a preorder traversal and inorder

traversal visits the vertices of the given ordered rooted tree. ®
&
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14. (8) () Design a PDA that accepts {a" b /nz i} by empty stack. ®)

@ii) Write down the rules for finding a CFG that is accepted by a given
PDA. 8)
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Construct a turing machine that recognises the set of all bit strings

over (a,b) which end with a. (8
Construction a turing machine that computes the function
f(m,n)=m and f(m,n)=n. ®
Explain the four classes of grammars with example. ®)

Show that the language L(Gs)={a"bc"‘/m,n2 1} is generated by the
grammar 65 =({S,A,B,C}, {a.,b,¢},5.4), where the set of

production is s—»uS,S—»aB,B-—»bC,C-—)aC,C—-»a . (8)
Or
Construct a DFA equivalent to NFA
M=({p,q.r}{0,1}5,p,{g.8}) where & is defined by (8)
s 0 1
{as} {d
a| {r} {er}
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Construct an NFA equivalent to the regular expressior
(0+1) 00 +11)(0+1) . €




