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There are ten questions in this assignment. Answer all questions. 20 Marks are for viva-voce. You may use illustrations and diagrams to enhance explanations. Please go through the guidelines regarding assignments given in the Programme Guide for the format of presentation.
Q1:

a)
Consider the following graph:


[image: image1]
i) Is the graph Eulerian?

ii) Is the graph Hamiltonian?

Give reasons for your answer.
                    (4 Marks)




b) 
A post office has stamps only in denominations of   Rs. 1, Rs. 2. and Rs.5.

i)
Find the generating function for the number of ways in which you can pay n rupees.

ii)
If the post office has only 18 stamps of Rs.1, 12 stamps of Rs. 5 and 15 stamps of Rs. 2, find the number of ways in which you can pay a postage of Rs. n.
                           (4 Marks)

Q2:

a) 
Using an appropriate substitution, solve the  recurrence
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                         (4 Marks)

b)
Give an example of a non-Hamiltonian graph G on 13 vertices with 
[image: image3.wmf]6

d(v)

³

 for all 



[image: image4.wmf]).

(

G

V

v

Î


                      (4 Marks)

Q3:

a)
Define the edge chromatic number of a graph. Give examples of graphs G
[image: image5.wmf]1

and G2 for
which 
[image: image6.wmf](

)

(

)

11

c

¢

=D

GG

and 
[image: image7.wmf],

1

)

(

)

(

2

2

+

D

=

¢

G

G

c

where  
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 denotes the edge chromatic number of a graph. G.
                       (4 Marks)

b) 
Find the general solution to the homogeneous part and a particular solution to the recurrence.
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                         (4 Marks)

Q4:

a)
Prove that a vertex V in a graph is a cut vertex if and only if there exists distinct vertices x, y in G such that V lies on every path joining x and y.
                      (4 Marks)

b)
Let 
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be a sequence satisfying the recurrence
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Find the generating function of an.
                                (4 Marks)

Q5:

a)
Solve the recurrence
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                                (7 Marks)

b)
In the graph given in the next page, let 
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Check whether there is a complete matching of X into Y using the necessary and sufficient condition for a complete matching.                                                                               (3 Marks)
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Q6:

a)
A palindrome is a word that reads the same whether read from right to left or from the left to right, the word ROTOR, for example. Let 
[image: image16.wmf]n

a

be the number of words of length n, not necessarily meaningful, which are palindromes. We consider a single letter as a palindrome.

i) What are 
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ii) Set up a recurrence for 
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.

iii) Check that
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is the solution to the recurrence.
                                (4 Marks)


b)
Show that a tree has at least 2 vertices of degree 1.
                              (4 Marks)

7)
Use generating function to solve the recurrence relation
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                              (7 Marks)


where 
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 EMBED Equation.3  [image: image23.wmf]
Q8:

a)
Find a minimal colouring for the following graph.
                             (5 Marks)
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b) 
Use an appropriate substitution to solve the recurrence
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                              (5 Marks)

Q9:

a)
Give an example of a graph, which has a unique spanning tree up to isomorphism. Is it true that any graph has a unique spanning tree up to isomorphism?
                                (3 Marks)

b) Check whether 
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is a solution to the recurrence
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Is the recurrence homogeneous? Give reasons for your answer.
                                (3 Marks)

Q10:

a)
Consider the following weighted complete Hamiltonian graph. Start with the Hamiltonian cycle 
{a,b,c,d,e} and carry out zthe reduction step twice to get a cycle of lesser weight.                (3 Marks)

[image: image30.wmf]2

y


b) It is true that 
[image: image27.wmf]c
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 always. Give reasons for your answer.
                           (2 Marks)

Is there tree with degree sequence {1,1,2,4}? Give reasons for your answer.
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