o M.Sc. DEGREE EXAMINATION, APRIL 2018
' Apphed Mathematics
FOURTH SEMESTER _ -
| | Paper Il — GRAPH THEORY -
‘Time:Threehoar's ' . _ ' : .A ', | o Ma;dmam : 75 ma:ka '_
| | (No additional sheet will be supplied) B

PART A — (5 x 5 = 25 marks)
Answer any FIVE aueetieas_.
Each queation carrles 5 marks. |
Each anewer should not exceed .1 page.

L Can a snnple undlrected graph of nine, vert:lces have 39 edges" Explam '
2. Show that number of vertlces of odd degree in a graph is alwaya even.

3. Deﬁne Tree and spanmng Tree of a graph and nge examples of each. What is d:.fference
between them. S :

4.  How many possuble spannmg trees can a Complete Graph W1th n vertmea ‘have? Explain with
~an example. : : ‘ '

5. ‘Explam Travel]mg Salesman Problem by usmg Graph Theory.
6. . Show that a ﬁmte ccnnected graph is Eulerian if and only if each vertex has even degree.
7.  State and prove Euler’s Formula for planar graphs. |
8. il)eﬁne Hamlltoman Path and. Ham:ltoman Cycle and explam them with examples

PART B— (4 x 124=50 marka)_

Answer ALL quesﬁa_na._ p |
Each question rcarrriea léé_.marka
Each anawe;' should nol: exceed 6 pages.

9. (a) Define szartxte Graph and Complete Blpartlte Graph and g1ve examples of each. State
- when can a B1part1te Graph become a Complete Blpartlte Graph



A / (b) Define sub graph and draw sub graphs of the open walks and closed wa]ke of ther' "
' following, if any N . . | | . N S

I& (a) If Mi is the adJacency matrix for the graph G, then show that the (i.j)* entry of the
' _matrix M2 is contains the number of paths of length 2 which connect vertex Ito vertex j
in G. :
(b) Write the fusion algorithm for connectedness.
11 (a) Prove that a graph G mth n vertices, n- 1 edges and no cu'curt is connected
{(b) Prove that a Cut-set and any spanmng tree must have at least one edge in common, _

Or'

12, Find the shortest spanning tree of the following graph by using Kruskal’s Aigorithnr.

213, (a) Can there be a Hamxltoman graph w}nch 18 also Eulerlan‘? If s0 give a]l example

(b) ‘A graph G has a Hamlltoman circuit if m 2z (n® - 3n + 6)/2,, where n and in denote the
' number of vertices and edges of G respectwely
- : Or
14. Explain Chinese Postman Problem with example.
15. Statement' fG=(V,E)isa connected sunple planar graph with n vertlces and e edges
Where n>3,then e< 3n-6
Prove or disprove the above statement. &
Is the converse of this statemeént true or false? Explain with an example.
16. = The graph G is planar if and only if it does not contain a Kuratowski subgraph;



