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MATHEMATICS

( Skill Enhancement Course)
Paper : MAT-SE-5014
( Combinatorics and Graph Theory)
Full Marks : 50
Time : Two hours

The ﬁgufés in the margin indicate
Jull marks for the questions.

Answer either in English or in Assamese.

1. Answer any four from the following :
1x4=4

©o [RepIeal bifab! e TET 4 ¢
(a) A number plate-contains two letters

followed by four digits. How many
different number plates can be made in

total ?
G4 BTG ST 99 (25 151 3¢9 9w bifko!
3 ez | e fon 799 (2fb awe 711 7B
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(b) Ir.1 how many Ways you can arrange ten
different students for a round-table
conference ?

RGN QS i fom arael ga s
e i AT (e 3

{¢) Find the number of different

arrangements of the elemen
ts of th
{1’2: 3: 4}' eset

{1, 2, 3, 4) WS et R
4]0 e it 2 N

(d) Define a regular graph,
< TR Cereig w1t firy |

(e) Draw figures for K5 and K3 4.
K5 O K3 4 9 <6l 57 sl

(/. 'What do you mean bjr components of a
graph ? Give example.

B G 11 e a2 Sl f

(g) Define planar graph with example.

CHITA e a1 sicest foa |
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(h) Draw a graph with given degree sequence
(3, 3, 3, 3, 3, 3). Give justification if no

such graph exist.
(3, 3, 3, 3, 3, 3) Tre fAfE M Rvg o1 =139
foa it | 77 e 92 OR BiRe i 41 |

Answer any three from the following

questions : 2x3=6

oo [l fofs oie Tt 34 8

(a) 1f we choose 5 points in the interior of a
square of side 2 unit length, then prove .
that there is at least one pair of points

which have distance less than J§ unit.

% S 2 W ] @61 F5fewas fooge 5 B
a7 518, (ST A ! (T SIS ST03 TN [,

i, T o TG V2 T I |

(b) Suppose a simple graph has 15 edges,
3 vertices of degree 4 and all other
vertices of degree 3. Find the number of

vertices in the graph.

@l <GB! 7 (7729 15 B AR SR T 3 B A
% 4-916 FRE ol o= FFEEE E 7Y
39 BB | @GR 15 NE [a szt [
41|
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(c)

(@)

(e)

Define bridge and cut-point of graph.
(14T e S DIO-21%09 eea! et |

How many terms are there in the

expansion of (x+y+z+r+s+t) ?

(x+y+z+r+s+t) T TRRES T AS
F2y! e 2 2
Let G be a 3-regular graph with n

vertices. Find the sum of the degree of
vertices. Show that here n must be even.

G 9Bl n B A B 3-Fade @9 6 MF
RpTrz 79 9re e 391 | (et A E© n S
T A |

Define an Eulerian graph with example.

| TWIRICATR TS SN (57 GBI Fewd! |

Answer any two from the following
questions : 5x2=10

oo R 75 2 Ve < ¢

(@)

How many solutions does the equation
x+ y +z =12 have where x, y, and zare
non-negative integers less than 5 ?
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(b)

(c)

()

x+y+z=12, x y, z <5, ANPEOH
S ST TN [J AL 0 2

Show that an edge of a graph is a bridge
if and only if it belongs to no cycle.

(TSI (T (74 B AT B e 2 T I AR
3 (I TG AT |

Suppose u, v be two vertices in a graph.
Prove that every u-v walk contains a
u-v path.

41 1 B v 51 (TR 1A R ) @il < R
2fSTH! w-v TAITS GO1 u-v AL AR |

Show that a complete graph is a regular
graph, but the converse may not be true.

or3@dl (T = (514 Bt i TS (ore, e
F19Te TEo! b1 923€ I |

In how many ways 6 boys and 4 girls
can sit in a row ? In how many ways
they can sit if no two girls come
together ? In how many ways they can
sit if girls come together ?

Y T TR SF 8 Tl (RIS G5 #NETS W
¥l IR AR 2 I g (PR (FfeAle
QTR WACE (00T o< [P 4are aga =il 2
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IM (RN (FET] el AE (9% Figes
U 3l @R AR

{fi/’ Define bipartite graph. Give one
example. Mention one property of
complete bipartite graph. 2+ 1+2=5

TP (5749 Fieewl Tl W% 51 Trieel wife «a |
o)l o RIn (+1R BT & Brael 40 |

4.  Answer any three from the following :
10x3=30

oK fRpIen fofas) e Tes 1 8

(a) Define degree of a graph. Define
in-degree and out-degree of graph with
examples. Prove that the number of odd
degree vertices in a graph is always even.

1+2+2+5=10

D1 (5729 MIOS 778 T3l | ARSIt (o (5139

(] S AR qreq Fewst [ | 2 w14 (7

(FT IR ST QIS AR FRA T o |
(b) Prove that the maximum number of

edges in a simple disconnected graph
with n vertices and k components is

(n-k)(n-k+1)
2
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A T (T n B TR == kB = 4 @B
FET SN (TR TS e AR
(n-k)(n-k+1)

2

(c) Prove that the sum of the degrees of the
vertices of any finite graph is even. Draw

the graph G(V, E) where
Vz{u, v, w, x,y, 2z} and

E = {(u: w): (U, w): (w’ x)-! (u, x): (JC, Z), (y: w)) (U, y): (w, Z)}
Verify the above statement in this graph.
5+5=10

A T (T NN (@14 @O NHRME e
QRFE TR M| G(V, E) (TR0 SR
'S Vz{u:vjwyx:sz}m

E= {(u.- w): (v: LU), (w) x)’ (u, x): (JC, Z), (y: ‘LU), (U, y): (w: Z)}
@7Y TIGCH! U3 (FL0R (Fae A 341 |

(d) Write a short note on the Knight’s tour
problem as a problem of graph theory.

(OGS WZG B3 AETT 87T b 53 (Oipl |

(e) Prove that every tournament has a
directed Hamiltonian path.

o o9 (@ ATt Geficabre aft ke
oI S AT |
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() Define a Hamiltonian graph. Draw a
Hamiltonian graph. Prove that if Gis a
connected planar graph, then G has a

vertex with degree <5. 2+2+6=10

CRINEGI 212! @fbq w1gel i | 6t e o7
SRl | 2301 91 (T AWM G GBI TS Ao (F
T, (90T G A5 I A6 T q1eq O TR
i |

(g) Define an Eulerian graph and state any
three properties of Eulerian graph. Prove
that a connected graph contains an
Eulerian circuit if and only if each of its
vertices is of even degree.  2+3+5=10

RIS 712 Gf53 AR At s SRS (o1 oy
g fo11 | e 1 (T Bl Y@ (FAL® SRAR
@74 ot AR I o IR T ARREEE
NI |

(h) Define Block graphs and Cut point
graphs giving examples with diagram.

5+5=10

TR Wi Ba Give @b werd oe off
fafberada TR vigen i |
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