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Fourth Semester B.E/B.
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‘e¢\ Examination, June/July 2025

a
;‘% 4 Max. Marks:100
@Y»‘_’o,si‘ng ONE full questio:iﬁ:?if’z each module.

2. M : Marks , L: Bloom’s Iev\ e
Médule= 1 AT M| L] C
1 | a. | Consider the following graph G E\f@(gf(é). Write &5 6 | L3|CO1
i)  Open walk which is not a tfail P " %
if) Trial which isnota path, ¢ v £ }
iif) Closed walk which is & cycle %
iv) Closed walk which s}iyircuit butnotacycle “~{ 2
. Y
v) Closed walk neitherCircuit nor cycle &
vi) Path of le:ngtlr4‘fk J &S
«e? W N3
A —
4‘\:\’5 £ . R,
/\‘\\ 3 \x }) (\\‘3
V” & ’ Vv, .‘,’JT,"'\J\\\/Z{?- (/ /)
A FigQl@ f Y LY
b. | Define bipartite graph ant‘k’@o}nplete bipartite %}‘aphcc\ah a bipartite graphsave | 7 | L1 | CO1
odd length cycles. Explain. ¢ Sy K4
c. | Is there a simple graph With 1, 1, 3, 3, 3,4} .7 as the degree,bf vertices? | 7 | L3 | CO1
Explain. /v\/ig,. v Lck§ /?;,2\’?
L ORe. =
2 | a. | Define spanning subgraph and induced.Subgraph. Dra via complete graph G| 6 | L1 | CO1
with 5 vertites and spanning subg{/apb and induced sybgraph of G.
b. | Verify (s following : A, 7 7 | L2 [CO2
i) Fig.Q2()i) and Fig.@{@n) are isomorphice.
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F ig.QZ(/lzi(\i)) Fig.Q2(b)(ii)
i1) Fig.Q2(b)(iii) and F\l\g‘.@?(b)(iv) are not isomorphip.
———-"—_‘ . — 4
Fig.Q2(b)ii) " Fig.Q2(b)(iv)
c. |A simple/ graph with n vertices and k components can have at most| 7 L3 | CO2
(n—k) (A= k4 1)/2 edges.
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Module - 2 Y

By specifying the walk draw two Euler graphs and unicurs4l. f,r'raph 6 | L2 |CO1
If all the vertices in a connected graph G are of even degree< then show that G | 7 | L3 | CO2
is Eulerian. @ vy

Define and find union, intersection and ring sum of ’KQ 3 and K3 3. 7 | L1 ]|CO2

OR &7

i) Define reflexive relation, symmetric relati iorf aﬁd transitive relation /\);. 6 | L1 |CO1
ii) Draw a symmetric graph and complete/,@symmetrlc graph. / hid L2 | CO1
Distinguish between Hamiltonian graph and Eulerian graph with: wo | 7 | L2 | CO2
examples by specifying the walk. </ y.

Prove that a connected graph G hag” 2\1} . Euler circuit if and onlilf Gcanbe| 7 | L3 | CO2
decomposed into edge-disjoint cy¢les L5 3

Modiile — 3 Y
Prove that a tree with n vertices haé'n-1 edges. ¢ 6 | L3[cCo1
i) Prove that a graph is conégted if and only if it has ‘spapmng tree 7 | L3 | CO2
ii) Identify cut vertices 1{51113 in graph Fig.Q5(b)(i), F{%@S (b)(i), L2 | CO2
Fig.Q5(b)(iii). /,/ (
Vg ~Nis
fﬁg Q5(b)0) Bi£ Q5 (b)(ii)

Show that for any graph G, the Vertek connect1v1ty calmot €xceed the edge | 7 | L3 [ CO3
connectivity and edge connectivity cannot exceed &h{edd\egree of the \geﬁex

with the smallest degree in G£Y o a \,’

/ Z«VX OR a Y \/

Prove that a connected grapf G is a tree if an/d\(?ﬂy if there is one énd only | 6 | L3 | CO2
one path between every ffair of vertices. £ &)

Define a tree and orést Prove that w1tl? tWi, ‘o’ ¥ more verticed in;,a tree, there | 7 | L1 | CO1
are at last two p den vertices. %

Show that a Ha{;mltoman path is a spagmmg tree. Draw/all the spanning trees | 7 | L2 | CO2
of the gra}:}n Fjg Q6(c). ‘ / ,, /}
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‘ ) FigQ6(c)

&= Modille + 4

i)  State Kuratowski’s theorem and.dfaw Kuratowski’s two graphs 6 | L1|CO2
ii) Draw planar graphs of : 1) Oa‘der 5 and size 8  ii) Order 6 and size 12. L3 | CO2
Show that a connected planap graph with n vertices and e-edges has en+2 | 7 | L3 | CO2
regions. d:{’ | 9N 4

Draw the geometric dual of graphs Fig.Q7(c)(i) and Fig.Q7(c)(ii). 7 | L2 | CO3

’\>"’ Fig.Q7(c)(i) Fig.Q7(c)(ii)
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8 1) Show that Kuratowski’s first graph Ks isnon planar (,’/} & 6 | L2 | CO2

if) Show that every connected simple graph G contains {chr&x of degree less L2 | CO2

than 6. o Vi

If G is a simple planar graph with at least three vemces .then show that : 7 | L3 | CO2

()e<3n-6 ii)e<2n-4ifG is triangle free! : af"'/

Write down adjacency matrix, path matrix fmd ¢ircuit matrix for the g/rven 7 | L2 | CO3

graphs Fig.Q8(c)(i) and Fig.Q8(c)(ii). ~ e

/ N
Fig. Q8(c){() \ ' Fig. Q8(@)(i)
: é
J Module—5 4 _

9 Prove that a gra }gvﬁth at least one edge is Z- éh}\omatlc ifand only ifithasno | 6 | L3 [ CO2

circuits of odd, Ie %\

Define chpdmzﬁlc number Find chromatic polynomial of C4 of length 4. 7 | L2 ]CO3

State and prove 5 colour problems. /5\ 4 £ 7 | L3 ] CO2

3 BR K\

10 Prove that every connected simple.planner graph is 6- /coimgrable Vs 6 | L3 | CO3

Define matching and compl;cj.é matchmg Find the Fwo Q\melete matchmg\e§ 7 | L1 |CO2
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Define covérmg and minirfial. éoverlng of a gr@ph Obtam two minimal | 7 | L2 | CO3

ccp/erlng from the given graph
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