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Note:  Answer from Both the Section as Directed. The Figures in the right-hand margin indicate marks.
Section - A
1. Answer the following questions: 2X10
(a) Define type -2 grammer.
(b) Define context-free grammers.
(c) A directed graph, calleda ............... is associated with a finite automation.
By a 5-type (Q, )., 6,90, F)
(d) Define information-processing machine.
(e) Detine equivalent machine.
(f) A vertex v of a connected graph G = (V, E) is called a cut point if its deletion
makes the remaining graph as ...........
(g) Anedgeissaidtobea.......... [f'1t"s both end vertices are same.
(1) Define homeomorphic graphs.
(j) A tree T with n vertices has ............... cdges.
2. Answer the following short-answer type questions : -
(a) Consider the grammer G = (N.T.P.S) where
P = (S—aA. S—b, A—aa) with S as start symbol. Find [.(G)
(b) Define Moore machine.
(c¢) What is minimization of a machine.
(d) Define Hamiltonian circuit Hamiltonian path. and Hamiltonian graph.
(e) Explain directed graph.
Section - B
Answer the following questions : 12X5
3. (a) Show that the language L(G) = {a"b"c¢:n = 1} can be generated by G =

(N.T.P.S) where N (S.B.C). T = (a.b.c). P

aB—ab. bB—Dbb. bc—bc. cc—cc)

(S—aSBc.

(b) Use the grammer G given as
G =C{{S.A.B}.{a.b}.P.S}
Where P = {{CS—AB). (S—DbA). (A-—a). (A-—aS). (A
(B—bS). (B—aBB);
To construct the derivation tree for the strings
OR

(1) aaab

(a) Write Notes an Polish Notation.

S—aBc¢. cb—Be.

—bAA). (B—b).

b (11) abababba




(b) Consider the Moore machine described by the trans
table. Construct the corresponding Mealay Machine.

ition

table in following

Present State Next State Output
a=0 a=1
S, S S, 0
S, S S3 0
S L5 53 L

(a) Design a finite state machine that receives the set {0.1.2
an output such that output is equal to the madulo 3 sum
sequence.

(b) Construct the state table for the finite state machine wit
below:-

Start
—_

1,1

0,1

OR

(a) Minimize finite state machine M. Where M is given by

2} as input and produces
of digits in the input

h the diagram shown

D 1'0

the following state table

. State Input Output
————— e O 1

So S3 S, I

Si Sa S1 0
S5 52 S3 0
LS4 51 So !

(b) Define finite state language.
Show that the language. L

the number of edges.
(b) Prove that if G is sclf-complementary then G has 4k or
Is an integer.

OR

(a) Define following :-
I. Sub graph
2. Vertex disjoint sub graph
3. Edge disjoint sub graph
4. Complement of a sub graph.

(b) Define bipartite graph Show that the maximum number

2
. . . . .on
bipartite graph of n vertices is o

= {a¥|k = i% i > 1}isnota
(a) Show that the sum of the degrees of all the vertices in a

finite state language.
graph 1s equal to twice

4k+1 Vertices. where k

of edges in a complete




6.

7.

(a) Find the shortest path from a to z in the following grapk
associated with the edges are the weights.

b 7 d

a

4 6
C l
(b) Detine Luler Graph.
Prove that a connected graph G is an Euler graph if and
some edges disjoint circuits.

o

OR

(a) Solve the travelling salesman problem for the following

A 2 B 1 C
I 3
G > y
g 3
;
I 2 E 2 D

(b) Define Incidence matrix.
Write the incidence matrix of the following graph.

Vs
€5
€g €4
Vs,
V4
. e
ey e3 2
\Y
' e, VZ

(a) Show that a grapn wun n vertices. (n-1) edges and havir
connected. (1e. Graph is a tree)

(b) Define spanning tree.
Prove that every connected graph has at least one spann

OR

IFind the minimum spanning tree for the following graph.

b 12 ¢

15 10 1 8
3 2
14 4
d C

1 6 9

13 5
(I 7 o

(r

(a) by using Kruskal's Algorithm.
(b) by using prim’s Algorithm.

1. where numbers

>Z

only if G is the union of

» weighted graph.

ng No circuit 1s

1Ing tree.
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