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P.E.S. College of Engineering, Mandya - 571 401
(An Autonomous I nstitution affiliated to VTU, Belagavi)
Fourth Semester, B.E. - Information Science and Engineering
Semester End Examination; May/June - 2018

Graph Theory and Combinatorics
Time: 3 hrs Max. Marks: 100

Note: AnswerFIVE full questions, selectinQNE full question from each unit.
UNIT -1
1 a. Define the following with one example for each :
i) Complete graph i) Induced subgraph iii) Complete bipartite graph
b. Define isomorphism of graphs. Show that the grag¥sn in Fig. Q1(b) are isomorphic.
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c. Prove that a connected graph G has an Euler cfiicaiitG is an Euler graph) if and only if all
vertices of G are even degree.
2 a. How many vertices will the following subgraph havethey contain :
i) 16 edges and all vertices are degree 4
i) 21 edges, 3 vertices of degree 4 and othdroesr of degree 3
b. Prove that in any undirected graph, the numbeddfdegree vertices is even.
c. Give an example for;
i) A graph which has an Euler circuit but no Haonl cycle
i) A graph which has a Hamilton cycle but no Eugcuit
iii) A graph has a Hamilton path but no Hamiltarcuit
iv) Self complementary graph with your vertices
UNIT - 11
3 a. Define a Planar graph. Show that the comlyl®ipartite graph Kz is non planar.
b. Show that a connected planar graph G Wwithvertices and € edges has exactlg-v+2
regions in every one of its diagrams.
c. What is the length of the longest patbach of the following graphs :
i) KmnWhere m, A1Z"and m < n i)k
i) Kz g iv) K14
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d. Find the dual graph for the planar grapbws in Fig. Q3(d) and verify whether the given
graph is self dual or not.

4 a. By using the method of elementary reductsitow that the graph given in Fig. Q 4(a) is

planar.
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b. Define chromatic number of a graph. Find tumber of polynomial for the graph shown in

the Fig. Q4(b) and also find the chromatic numbetlie same.
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C. Consider the graph s shown in Fig. Q4(c). Lek denote the number of colors available to
properly color the vertices of this graph. Find;
i) How many proper colorings of the graph havdiges a, b, colored same
i) How many colorings of the graph have vertiee$, colored with different colors?

iii) The chromatic polynomial of the graph

*
a
¢ .QACC)
b F%
Z
UNIT - 111

5a. Define the following with example for each

i) Binary Rooted tree i) Prefix eod iii) Balanced tree
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b. Prove thatif G = (V, E) is an undirecgdph and then G is connected, if and only if Gdas
spanning tree.

c. Obtain an optimal prefix code for the naggs“FALL OF THE WALL". Indicate the code.
6a. i) Let Ty = (Va, E2), T2= (V2, Eo) between trees whet&,| =19 and|V,| = 3|V,|. Determine;

ARVARUCHS 6
i) What is the sum of degrees of all the vertizethe tree with 2000 vertices?
b. State the Kruskal’s algorithm. Using Krak& algorithm find the minimal spanning tree for

the weighted graph shown in Fig. Q 6(b).
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c. Apply Dijkstra’s algorithm for the weiglitegraph G = (V, E) shown in Fig. Q 6(c) to find
shortest distance froid; to each of the other vertices in the graph. Indicae weights of

these shortest paths.
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UNIT -1V
7 a. Determine the number of positive integens Where 1< n < 100 and i’ is not divisible

by 2, 3 or 5.

b. There are eight letters to eight differpebple to be placed in eight different addressed
envelopes. Find the number of ways of doing thistismt atleast one letter gets to the 6
right person.

c. Obtain the rook polynomial for the boandwn in Fig. Q7(c) using the expansion formula.
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Fig. Q7(c)
8 a. Determine the coefficientdfin f(x) = (¢+x>+x*+.....)" 7
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1
b. Determine the sequence generateqby4x) 2. 6

c. A ship carries 48 flags 12 each of thexled, white, blue and black. Twelve of thesgdla
are placed on a vertical pole in order to commugi@asignal to other ships. How many of 7
these signals use an even number of blue flagaamdld number of black flags?
UNIT -V
9 a. A bank pays 6 % (annual) interest on savings, camg@img the interest monthly. If Bonnie

deposits $1000 on the first day of May, how much this deposit be worth a year later?

b. Solve the recurrence relat@s = 7a,.1- 3ah.2; @=2, =5 7

C. Solve the recurrence relatiop: - 4a,+1+3a,= - 200; n 2 0, ap - 3000,a; = 3300. 7
10 a. Find the generating function for the requceerelation :

Cn=3Ch1-2C2, n=2and G=5, CG=3. !

b. Using generating function solve; .

Yns2- 4¥h+1+3yn= 0, given y= 2, y; = 4.

c. The number of virus affected files in ateyn is 1000 and this increases 250% every two
hours. Use a recurrence relation to determine timber of virus affected files in the system 6
after one day.

* k k%



