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The figures in the margin indicate
full marks for the questions.

Answer either in English or in Assamese.

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

ool QAT bIfEbT ik Tl 11 ¢

(@) A number plate-contains two letters
followed by four digits. How many
different number plates can be made in

total ?
Q3 G O 751 (25 751 311 foizo bIf<o!
o5 SR | e for 791 (2 9%e =1 78]

]7?
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(b) In how many ways you can arrange ten
different students for a round-table
conference ?

IS QA [N o7 4709 TR (ISTCe A
IR ANR?

(c Find the number of different
arrangements of the elements of the set
{1, 2, 3, 4}.

(1, 2, 3, 4) IR G Raes i foq
< e AR 2

(d) Define a regular graph.
o1 R e ke e

(e) Draw figures for K5 and K3 4.
Ks 9% K3 4 I itz fod il |

() What do you mean by components of a
graph ? Give example.

BT (ST =M1 30T & gt 2 Sl ot |
(9) Define planar graph with example.

TR AT (5741 e gy |
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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) Wr® RN T R 9ol (+14]
g il | T e w27 o TR G174 |

2. Answer any three from the following
questions : 2x3=6

ol e folab) o] T 31 ¢

(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 JQ_ unit.

1 =i 2 T e WBi WPiTFas foogqe 5 B
R 776, (O 219l I (F OT Tes LA 77

R, T TSR T V2 O0F T |

(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.

sl 51 79eT (199 15 B AR Seg I/ 3 B A
R 4-7i RAR wI% oW FRGTIER N &g
3-qi5 BRB | @GR I ME [mg At [
39|
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(c) Define bridge and cut-point of graph.
TR S o 5-+25F K T

(d) How many terms are there in the

7
. ?
expans1onof(x+y+z+7‘+5+t) -

(x+y+z+r+s+t)7 3 TP TP 5T
R R AR 2

(e) Let G be a 3-regular graph with n
vertices. Find the sum of the degree of
vertices. Show that here nmust be even.

G @Bl n B MY R 3-Faste @)1 G Y

RpTes o T e 41| (e AR n T
T I |

() Define an Eulerian graph with example.

. SRR (3100 STeR (12 O] g |

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

| &S [JCRIe §bT 2 ey 9 ¢

(@) 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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x+y+z=12, x y, z<5, FNTIEO
SIS SRS YN 370 FRA 0 2

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

(€T (T (72 OB T GO 1E 7 10 o1i% AR
B (S TERTS TATT |

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

91w SR v B (T 9oL AR 9 | &S 40 (T
TSB! w-v TGITe W6t u-v AL AR |

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

el (@ Il (72 @Ot iR a7, e
ReiTe BieTo! 351 7238 AIF |

(e) 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 TRl SR 8 T (RIS BT XIS [
yael 721 AR e I ol @A @i
GRS 70 (O P72 fBsie 490 I3 «4ifF o
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M @RE (@3EA G AE (O% Pres
T 41 I SR e

(f) Define bipartite graph. Give one
example. Mention one property of
complete bipartite graph. 2+1+2=5

RPN (F149 15 frat o< OOt Snizgel wife ¢ |
s RPN (731 Ot & ez 4 |

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

O} eI fofab) ek Teg 91 ¢

(@) 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

<1 (5149 q1eq Tl i | BRI TIre (o129
SR o= 3R Wrew g | e/ @
(51 O Sy Wi AR et i gou |

(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)

> .
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()

N T (T n O TR 1= ke B *11=1 L1 G0
S SR (ETT A e FRA
(n-k)(n-k+1)

2

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

the graph G(V, E) where

V={u,v, w,x,y,z} and

E= {(u: w)} (U, LU), (w: x): (u: X), (x: z)’ (y: w): (v: y): (w’ Z)}

Verify the above statement in this graph.
5+5=10

2 T (T IPIN (@R GBI TRRYI O
Qe TR A G(V, E) TIC0! ORP 3
ToV={uv,wxy 2z}

E={(w, w), o, w), (w, ), [, x), (x, 2), (v, W), (0, y), (w, 2)}

8oI<S SIS G2 TR CFa® oxid 31 |

(d) Write a short note on the Knight’s tour

(e)

problem as a problem of graph theory.
(FTIOGS 255 5 AFTT 87T it 53] (BI fora |

Prove that every tournament has a
directed Hamiltonian path.

e 91 (¥ AfSst pefitaore @b Rk
&fEong 7Y AT |

3 (Sem-5/CBCS) MAT SE/G 7 Contd.



() Define a Hamiltonian graph. .Dra.\.)v a
Hamiltonian graph. Prove that if Gis a
connected planar graph, then G has a

vertex with degree <95. 2+2+6=10

RN sie @fb gl i 1Bt fREeA @y
S | S 9 (IR G 9B RIS TG (@1
&, (ST G A5 | AL T3 416 GO TRy,
QR |

(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

SR AR Gfbq ) 7 S AR (IS [
o o7l | eflel 1 (@ B RIS (FIN SFAR

=14 @0t R T o Fficg 2R MARAPR
LA F |

(h) Define Block graphs and Cut point
graphs giving examples with diagram.
S5+5=10

TriRd O Boeg tice @t Awred s ot
oz MR wiget |
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