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Time END SEMESTER EXAMINATION, EVEN SEM 2022-23
Program Name . : :om ;::le::::ks v
:;:r-:“mm. Gr::‘h ‘7:22; .)-CSE,CSE(AI & ML), CSE(Cyber Security) Course Code : SOS 202
tim ‘l“ﬂtlons are compulsory. No student is allowed to leave the examination hall before the completion of the
Q. No 1 | Attempt ; Any Four Parts. Each Question Carries 5 Marks. CO  BL
(@) | Prove thata simple graph with n vertices and k-companents can have at most st (n-K) (n- 3
k+1)/2 edges? - 1
(b) Define the Hamiltonian thi’.’_lr’ih?h—e.\_ar‘n_plc—of‘ ;h;nﬁjﬁ\mng aph with a 011
) Hamlltoman_palh? ? -
(€) | Provethata connected graph G remains connected after remmmg an edét cfromGif | €CO1 | 3
—__|andonlyife bclnng_ln some cifcuit in G ) —
(d) Define lsomnrphlsm of graphs2sFor the following pair r of graphs, dJ‘.rminc whether or [CO1 | 1
not the graphs are isémorphic. Explain your answer? R
(e) | Prove lh_a_l in_lﬂagﬂ the number of the vertices with odd degree is eyen? co1 l L]
Q. No 2 Attempt Any Four Parts. Each | Question Carries 5 Marks. | 'co |BL|
(l) Dehnc mndamenml cnrcull and fundamental cut-sets. | co2 U
(b) [ Prove lhal 8 graph G with n vertices has n-| edges and no circuits are connected. | co2
(c) IfGis lru > with n \cmccs then prove that jt has exactly n-1 edges? co2 [ 3 l
(d) | Define spanning tree of a graph? SHOW that a Hamiltonian path in a graph is a spanning | CO 2 ‘ 1
tree?
(e) | Prove that'fora graph G with n vex{ﬁ_ and e edges vertex connectnwty <= edge co2 \ 3
| connectivity <= 2e/n
Q. No 3 | Attempt Any Four Pmach Question Carries 5 Marks. | co [BL]
(a) | Define a planar graph? State and ﬁﬁ the Euler’s formula for a planar graph? | co3 | U
(b) Define self dual graph with suitable exa example.. 4 ' \ co3 [ \
(c) | Show thata complg’ic‘gragg k, is planar if n <= 1 2% ' |co3 | 3 |
(d) Define thlckncss an Qro§5|qg nu.n}})er ofa graph? Fmd th1cl§ness and crossing numbers co3 \ T
of the graph ks and K3 3?7
(e) Discuss different steps to check the plananty‘of a graph. CO 3 \ 3
Q. No 4 | Attempt Any Two Parts. Each Question Carries 10 Marks. | co |BL
(a) A graph of n vertices is a complete graph if and only if its chromatic polynomial is co4 | 3
Po(d) = AA=D(A=2) . A=n+1)
(b) Define the following with one example each : co4 | 1
a) Chromatic partitioning
b) Uniquely colorable graph
¢) Maximal independent set.
d) Covering
e) Matching
 (c) State and prove four color theorem. co4 | 3
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M“@T&empt Any Two Parts. Each Question Carries 10 Marks.

(a) | Define reduced matrix Ay, fundamental circuit matrix Brand the fundamental cut-sct

matrix C; of a connected graph G with n vertices and e edges. Derive the relationship
among Ay, Brand Cy?

(b) | Define the circuit matrix B (G) of a connected graph G with n vertices and e edges?

Prove that the rank of B (G) is e-n+1?

(c) Define the adjacency matrix A (G) of a simple graph G? Prove that wo graphs—G{ and

co BL
cos5 | 1
Tcos | 1
co5| 1|
_

G; are isomorphic if and only if A (G,) and A (G,) differ only by the permutations of

rows and columns?
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