3 (Sem-6) MAT M 5

2014

MATHEMATICS
( Major )

Paper : 6.5
( Graph and Combinatorics )

Full Marks : 60

Time : 3 hours

The figures in the margin indicate full marks
Jor the questions

Answer the following as directed : o 1x7=T7

(@) If A and B are two disjoint events where
A occurs in m ways and B occurs in
n ways, then in how many ways does
the event A or B occur?

(b) How many ways are there to pick an ace
OT a queen from a deck of cards?
(c) A cubic graph is a —— graph.  of, foase %WW—
( Fill in the blank )

(d) What is the degree of each point of a
complete graph K ? o\ 59
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( 2)

(e) Define cutpoint of a graph G.

(! What is the connectivity of g Connected
graph with a cutpoint?

(9) Give an example of a graph Which is
Hamiltonian- but not Eulerian.

2. Answer the following questions : ox4=8
(@) State the rule of product.

' (6) How many ways are there to dea] z ]
ace and then another red carq from g

deck?
(c) Define self-complementary graph, e U
= I ¥ /L\.f,r:r 1 ‘96"'{' Y
SR gt Crilint by

@ Let 61 (P}, g;) and Go(P2y g5) be two
&raphs having disjoint point sets and
ine Sets. Find the number of Points ang
Number of lines of G, +G,.

3- AI]_SWEI‘ any th?’ee pE!I‘tS : 5)(3'——-15
(@) Shoy, that -the number of r-seéquences
from 5, objects is n”. 5

V(Z S how that 5 graph G is a tree if and only
if Cvery Pair of points is connected by a
“Mque paty, it 5
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(3)

(c) Show that among all graphs with p
points and g lines, the maximum
connectivity is 0, when g< p-1 and is
[2q / p], when g = p-1, where [r] denotes
the greatest integer not exceeding the
real number r.

E (d) Give an example of a graph which is—
| (i) both Eulerian -and Hamiltonjan;
* (ii) Eulerian but non-Hamiltoniap

2%2+2Y5=5

(e) (i) Does there exist a connecteq acyclic
; graph with 10 points and g lines?
Justify.

N &

o (i) Does there exist a tree with six
/ v points having degrees 1, 3,4, 4, 67

4. (a) How many non-negative integer
solutions are there to—

(i) X, +Xg+X3+X,<99
(i) 2X, +Xo +X3 =4 with X; >0? 5+5
Or

(b) (i) Whatis the probablility that a role of
three distinct dice produces a sum
of ten? 5
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() Write equivalent integer-solution of
an equation problem for the
following : 5
(1) The number of ways tg
distribute r identical balls into
n distinct cells with at least
k balls in the first cell

() The number of ways to
distribute r identical balls intg
n distinct cells so that no cell
contains more than two balls

S. (a) Define intersection graph with suitable
€xamples. Let G be a connected graph

with p 3 points. Show that W(G) = q if

and only if G has no triangles (Where the
Symbo]g haye their usual meanings). 2+8

Or

b) D 1
(b) blzfchlze () a Non-separable graph, (i) g
i T A bridge in a
Ph. Shoy, thatif G is g block, then—

(i

4 ey two Points of G lie op a
“Ommop cycle;

{lf} EVery

o Point gnqg line of G lie on a

Mon cyeje 3+7
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6. (a) Show that the following statements are
. equivalent for a connected graph G: 1

(i) G is Eulerian

(ii) Every point of G has even degree

(i) The set of lines of G can be
partitioned into cycles

Or

(b) Let G have p>3 points. If for every n,
l=n<(p-1)/2, the number of points of
degree not exceeding n is less than n
and if for odd p, the number of pointg of
degree at most (p-1) /2 does not exceed
(p-1}/2, then show that. G g
Hamiltonian,

* % %
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