Total number of printed pages-7
3 (Sem-5/CBCS) MAT SE

2024 el %60

. Q%
&
2]

2| Estd.-1964

MATHEMATICS
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( Combinatorics and Graph Theory)
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The figures in the margin indicate
Jull marks for the questions.

Answer either in English or in Assamese

1. Answer the following questions : 1x4=4
o YT O6F 1 8
(a) Define a graph.
9ol (57149 kel il |
(b) Out of 8 girls and 12 boys of a class,

in how many ways a captain can be
chosen ?
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Answer the following questions :

Write True or False :
‘The maximum number of edges in a
simple graph with n vertices is "C,".

W @ B s n AE 3o @61 /=
(TS g A TP} [ "¢, |

Draw a complete graph with five points.

o5 MRRM-IE GOl 7= =19 Sz 71 |

2x3=6

o T Ted 9 3

(@)

A computer password contains three
digits followed by three alphabets. How
many passwords be created if

(i) the digits are not repeated, and

(ii) only vowels are allowed ?

<1 FHTHR ~A6ICS 1 o w7 i)
a#mrﬁqu&s%mﬁmf@ﬁ@
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Find how many non-negative integer
solutions are there in the equation

x+y+2z=10.
X +y+2z =10 FFIF STAANGF DG LA
T R e [ =i

How many different paths in the
xy-plane are there from the point (2,4)
to the point (7,10), if a path proceeds
one step at a time to right or upward ?

xy-FloeTe [ (2,4) 21 (7, 10) [qtet et
for s12 2t T GBiE, WA wig uTg @[t
3 Fi-Mers SeRI A 2

Answer any two of the following : 5x2=10

O eI 7o e Ted 91 ¢

n+l). (< n +n
Show that | _ |=(,_4 - | where

n, r are positive integers.

men ("7 )+ ()

T n, r FHINF Tde 7l
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Define a subgraph of a graph. Give
definition and one diagram of each of
edge disjoint and vertex disjoint
subgraphs. 1+2+2=5

@bl GotERE vk faa | ARtz o are-
Rtz iRy Toitedr ot oo Sifs figes
el fl |

Show that every simple finite graph has
two vertices of the same degree.

med (@ Sl T /e @7[@ G AT

7o RRT QA |

In how many ways we can distribute
six different chocolates to three boys
such that each gets at least one ?

=01 o7 5t ol srr e i 4=l

GA A TR, AW ATENT Se: BT TS
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Answer any three of the following :

o4 A fofinr esia Seg < ¢

(a)

10x3=30

Prove that a simple graph with n
vertices and m components can have

at most (n-m)(n-m+1)/2 edges.
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(e)

oWl T @ nb AART O m B = =
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(n-m)(n-m+1)/2 29

Find the number of primes less than
144.

144 ©0F 7 JICO 0! G TR Btg
fefa =1

Prove that there is always a
Hamiltonian path in a directed complete
graph.

el 1 (7 @1 oS T4l TR i @Bl
2fie5n #ie ARA|

Show that any set of seven distinct
integers contains two integers x and y
such that either x+yorx-y is
divisible by 10.

(Tl (@ e o Tre YR LS Gbre
ol T R x G y AT TS x+y A
X-Y I 10 [ [erey |

Prove that a connected graph G is an

Eulerian gaph if and only if all vertices
of G are of even degree.
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14 91 (X ol G (&7 G BT ST (77 = (vi) The problem of Ramsey
M S AT G I FFENR TR 1w g0 AR T
ESt
(vii) Complete graph
(f) Give definition with an example of T (e
any five of the following : 5x2=10 (viii) Complement of a graph
GBICE SRR (70 ©o7e fRNAIRe viceat fazi ¢ 4 B A
(Riewzat liso1)
(i)  Pigeonhole principle
foremzz @

(i) Eulerian graph
REEISNGE

(iti) Isolated graph
ge =

(iv) Product rule of counting
AN 5§30

(v) Cycle

b&
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