2nd Year Computer Science, Module Supervisor: Dr. A. Merabet, Duration: 90 minutes, 2024/2025

Make-up Exam - Graph Theorz

Documentssjcalculators and mobile phones are not allowed.

Exercise 1: | 6,9 D L ——
@1) Find the limits of a chromatic number in the following graph without * \“i:// [
using the algorithm: 7 <y(G)<? ’if}// "‘(’&\/
(Justify your answer) \\ /f’
@QZ) Give the number of edges in a complete graph of order n? L

i

/f}, 3) Among K2, K3, K4, and K5, which ones are planar?

( 0 Prove that: Yey d(v)=2 |E|

We want to set up a network of 5 machines (named 1 to 5) operating on limited channels. The
machines must operate under the following constraints: M1 cannot operate at the same time as
M2, M3, or M4. M4 cannot operate at the same time as M3 or M5.

A. In graph theory, what is the formal problem being deséribed (justify your answer)?

f B. Find the maximum number of machines that can operate simultaneously (detailed answer)?
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. Is G strongly connected? Why? @ @
. Find all strongly connected components. 3 e 2

. Find the condensed graph Cc of G.

. Find the graph complement C of Cc.
. Using Solin Algorithm, find the minimum spanning tree of G.
@. Using Bellman-Kalaba Algorithm, find the shortest path between v1 and v5.

Oi?ﬁ?) . Deduce the shortest path between v1 and v2, between vl and v3, between vl and v4.
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