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Note: (a) All questions are compulsory. = ;aj
(b) The candidate is allowed to make Suitable numeric assumptions whérey :r%ﬁired
for solving problems. %, %f% e W

Q.No Question _ % co Marks
Q1 a) The following statement may or may not be correct. In each cas ﬁprove it@f|1 3

it is correct) or give a counterexample (if it isn't corr yays assume that the

graph G = (V, E) is undirected. Do not assume that gé fits are distinet unless

Q2
1mposs1b111tyfor§§ch i (43,32, 1,1,0) il (55542,1,1,1) [CO1]
b) An orientatign of aph G is a digraph D obtained from G by choosing an

fy or y -> x) for each edge xy € E(G) An oriented graph is an

C g ertex xin T,
%%% ., If x has indegree 0, call x a king of T and stop.
. %"’Q Otherwise, delete {x} UN" (x) from T to form T".
*5%1 Run the algorithm on T"; call the output a king in T and stop.
%Prove that this algorithm terminates and produces a king in T. [CO 1]

OR

Design a linear-time algorithm for the following task.
Input: A connected, undirected graph G.

Question: Is there an edge you can remove from G while still leaving G connected?
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Can you reduce the running time of your algorithm to O( [V [)?

Q3

a} Let T be a tree with average degree a. In terms of a, determine n(T). [CO 1]
b) Compute the diameter and radius of the biclique K, . [CO1]

OR

Prove that every graph with diameter & has an independent set at least r (1+d)/21
vertices . [CO1]

¢) LetT be a minimum-weight spanning tree in a weighted connected graph G
that T omits some heaviest edge from every cycle in G. [CO1] &

OR

Let G be a rooted tree where every vertex has 0 or k children. Giv
of n(G) is this possible? [CO1]

4

State True or False ? Justify your answer? [CO3] o
a) RDF does not uniquely identify instances of relation
b} The process of associating a statement and a Spgf ifh
statement is formally called reification.
¢) Simple ntriples notation has a set of tripl
are inside angle brackets
d) Simple ntriples notation has a set of;
are inside angle brackets.
e) Wikipediais a knowledge gr
f) The number of triplets in thy
<rdf:Description rdf:about="k
<foafiname>Ivan</foafina
<abc:myCalendar rdfireso
<foaf:surname>Hernfap
</rdf:Descripti§§§ i

E

reatég
%;.\;iﬁigadd the labeI "Student" to the node (Cypher Query) [CO3]
cJ%

fow can you create 4 new movie node with the label "Animation” and the title

i = "Toy Storyl", and also set the release year to 2025, but only if it doesn't already

exist {Cypher Query)? | CO3]
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