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M.Tech. 1st Semester Examination

COMPUTER SCIENCE WITH AI

Paper: MCIC4flX0

[Mathematical Foundationsl

(Automata Part)

Full Marks : 100 Thme : Three Hours

The figures in the margin indicate full marl<s.

Candidates are required to give their (Drswers

in their own words as far as practicable.

GrouP - A

Answer any /he questions : 2x5:10

l. Defne bipartite graph with an o<arnple. [COl]

2. Find a closed form for the genemting fimction for the

following sequence :

l, 0, -1, 0, l, 0, -1, 0, l, ............. [cor]

3. Show that the ma<imum number of edges in a simple

undirected graph with n vertices i. n(1-l). tcoll2'
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4. Draw the graph G corresponding to adjacency matrix

givenbelow:

A= lcoll

5. Is it possible to g16 ttre $pe of language fom a given

gamnrarZ Is the reverse true? Give reasons in support

of 1otn ansrrcr. [CO3]

6. Distinguish between Decidable, Recogrizable and

rndecidable prcblerrs ICO4I

7. List tF frc,Perdes of Redrcibitity. lCO4l

8. Prove that if tr is regular and Z, is context-free, then

L, ulrc is recursive. [CO4]

Group-B

Answer anY/azr $Esions: l5x4d0

g. O Define the mdius, diarneter and cente ofa graph

Find the radius, diameter and centre for the

folovvig grah :
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Write a short note on 'Spaming tee'.

Prove that ev€ry tree has either one or Nvo cen[€.

6+3+6[CO1]

State and prove Euler's theorem for a connected

plarur gr4h

IfG is connected planar graph with z(> 3) vertices

and e edges, then prove that e <3n-6 and uing
this, veri$ fut 4., (Kuratowski's second graph)

is planar or not.

Show that a simple graph with n vertices

and & components cannot have more than

(n-tXz-t +l) ,o*.r. 5+5+5[col]
2-

Define the term "Chromatic number" for gra.ph

colouring. Find the chromatic ntnnber of Peterson

graph

Show that the chromatic number of a cycle with

z vertices (CJ is 2 if n is even and 3 if n is odd.

Prove that the chromatic polynomial of any cycle

C, of lenglh n is p,(X) = (1,-1)'+(-l)'(l-l).
5+5+5

Determine the generating function of the following

sequences I ar=St +(-l)r3' +8' +3c,
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Qi) Use generating firnction to solve the rccurrence

relation :

ar*, -Zarr, * on =)n taking ao =2, at =1.
7+8[COt]

13. Define gramrnff and language. Stae the usefulness of the

Chomsky hierarchy. Explain tre Chomsky's hierachy ad
corresponding type 0, typ€ l, tyW 2, and type 3

formalisms with a table indication the automata and
grammar for the languages. 2+3+10[CO3]

14. Design a Tudng mrchine ard a multi-trye Trdrg rnrhirr

that accepts I=
for eaclr-

la'b2', n>o\ List all tlrc transitions

7%+7%[CO3)

15. Prove tlrc following :

G) The intersection of recursive and recursively
enumerable is recursively enrrnerable.

G) IfZ is a recursive language, then E*-Iis also

recursive

GD The vins detection is undecidable. 5+5+5[CO4]

16. Explain the properties of NP complete and NP Hard
problems with examples. Is it substantial to claim
P : NP in the compuation of conqplodty? Explair

10+5[C04]
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