b

50, wili oe treated as malpractice.

Important Note : 1. On completing your answers, comﬁ;!oﬁly draw diagonal cross lines on the ré&maining blank | .
‘ 2. Any revealing of identification, appeal to evaluator and /or equations written eyg 42+8

USN 10CS42
Fourth Semester B.E. Degree Examination, Dec.2015/Jan.2016
Graph Theory and Combinatorics
Time: 3 hrs. Max. Marks:.l()@;
: Note: Answer any FIVE full questions, selecting e A

atleast TWO questions from each part. g\i\ %
PART - A ok
\
1 a. Determine the order V| of the graph G = (V, E) in the following cases : {2«
: : - s P
i) G is a cubic graph with 9 edges N
i) G is regular with 15 edges Q

i) G has 10 edges with 2 vertices of degree 4 and all other verti,qgé o‘fdegree 3. (07 Marks)
b. Define isomorphism of any two graphs. Show that the following graphs are not isomorphic.

£ i (06 Marks)

Fig.Q1(b)

C. Prove that : Any connected graph G is Eu}er‘i‘f and only if all the vertices of G are of even

degree. gl (07 Marks)

28,7 ‘Define S

1) Planar graph s

1)) Non- planar graph ‘-

Show that the complete graph K is 2 non — planar graph. (07 Marks)
b. Write down the steipg,.."iﬁvolved in the detection of planarity by method of elementary

reduction. A i"‘g‘“’ (06 Marks)
c. Determine chror'h%*aﬁc number and chromatic polynomial for the graph given below (:0 i e

Viarks
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| Fig.Q2(c)

.3 a Prove that A connected graph is a tree if and only if it is minimally connected. (07 Marks)

b. Find all the spanning tress of the graph shown below :

Fig.Q3(c)
(05 Marks)

€. Obtain the optimal prefix code for the word VISVESVARAYA. Indicate the code.
(US Marks)
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4 a Determine the shortest p om-the vertex ‘a’ to every other vertices in the following
directed graph(Fig.Q4(a)). (08 Marks)
b 5 e
aQ .;l ' 2 D
= 2 3 E
Fig.Q4(a) Fig.Q4(b) Fig.Q4(c) : '*::;‘\.
b. Using the Kruskal’s algorithm, find a minimal spanning tree of the weighted graph shown in
Fig.Q4(b). (06 Marks)
c. For the network shown in Fig.Q4(c), determine the maximum flow between the vertlces A
and D by 1dent1fymg the cut —set of minimum capacity. © (06 Marks)

PART - B

N

S a. A woman has 11 close relatives and she wishes to invite 5 of them to &mner In how many
ways can she invite them in the following situations?
i) Two particular persons will not attend separately 3
i) Two particular persons will not attend together. o ST Marks‘
b. Determme the coefficient of : Y :
1) x g'z in the expansion of (2x - y — z)*

s &
2
I,

ii) xy’z’ in the expansion of (3x — 2y —4z)’. e (07 Marks)
C. Using the moves R(x, y) = (x + 1, y) and U (x y) = (X, y + 1), find in how many ways
can one go : A

1) From (0, 0) to (6, 6) and not rise above the hne y=X.
ii) From (2, 1) to (7, 6) and not rise above the line y=x — 1.
i) From (3, 3) to (10, 15) and not nse above the liney =x + 5. (06 Marks)

6 a Determine the number of posxtlve =mfegers n such that 1 <n < 100 and n is not divisible by 2,
-3-0F5: (07 Marks)
b.  There are n pairs of Children’s gloves in a box. Each pair is of a different colour. Suppose
the right gloves are dlstnbuted at random to ‘n’ children and thereafter the left gloves are
also distributed to them at random. Find the probablhty that :
1) no child gets & matchmg parr
ii) every Chlld%\éts a matching pair
iii) exactly one child gets a matching pair and

" iv) atleast 2 children get matching pairs. . (07 Marks)
c. Find. the rook polynomial for the 3 x 3 board y using the expansion formula. (06 Marks)

¥ a Fmd fhe generating function for the following sequences :

m) g el gl ol D2 e

i) 13 23 3 £ vi) 03 13 23 43 s (07 Marks)
a.\‘;:n;;_'b. In how many ways can we distribute 24 pencils to 4 chlldren so that each child gets atleast
"7 3 pencils but not more than 8. (06 Marks)
Aoy ¢ Using generating function, find the number of partitions of n = 6. (07 Marks)

> 8 a. A bank pays a certain % of annual interests on deposits, compounding the interests once in
3 months. If a deposit doubles in 6 years and 6 months, what is the annual % of interest paid

by the bank? (06 Marks)
b.  Solve the recurrence relation 8p2 — 6ap+] + 92, =3 x 2"+ 7 x 3" forn> 0, given ag = 1,
a; =4. - (07 Marks)
C. Solve the recurrence relation an+; — a,=3", n > 0 with a; =1 by using method of generating
function. (07 Marks)
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