
INDIAN INS I"lTL I'E OF TECH OLOCJY KIIARA(jPUR
Date: F IAN Time: 3 Hr .. , Full 1arl,:.,: 60 Deprt.: l&ECE

No. of student-: 92 End Autumn Semester l.xamination
Sub 010: [C60074 . ub. Name: Design and Anal 'sis of Algorithms

Answer all questions

Ol(a) SuPP()~C )OU arc managing a team ofcon: ultants. Each vcck )OU need to choose a job for them
to undertake. The job may be high-stress or low-stress. For a 10\\ stress job in week i, you can earn a
revenue of R". I,. while for high stress job. the revenue is Rs. h.. l Iowevcr. for taking up a high stress
job, in the prcv ious week you cannot take any job. It is okay to take lip a high stress job in the first
w c k. For a sequence on 17 weeks, a plan is specified by a choice of low-stress. high-stress. or none
for each of the weeks. Given a set of values 1/, I], ... 1/1 and h ], h: .... 17". design an algorithm to find a
plan of maximum value. Show all intermediary step. in the development or the algorithm. r I0]

(b) Over and above dynamic programming formulation, state the extra properties of a problem to
be solved optimally using greedy approach. [5]

02(a) For the 1'0110\\ ing flow network, determine the maximum flow using Ford-Fulkerson method.
You should sho« all the residual networks in the process. [S]

(b) There are" light fixtures on the walls of a house and n switch positions. We need to assign
switches to the fixture and wire the fixtures with corresponding switches. For ergonomic design of a
house it is necessary to be able to see the light fixture the corresponding switch assigned for it.
Formulate a maximum flow problem to identify an association between switches and light fixtures.
and thus answer whether the house has been designed ergonomically or not. [7]

Q3(a) If there is a unique minimum weighted edge in a graph, show that it is part of all minimum
spanning trees of the graph.[5]

(b) Show that Dijkstra's shortest path algorithm may not work for graphs having some negative
weighted edges. A lso. show an example where the algorithm works even with the presence of such
negative weighted edges. [2+3]

(c) Can we use Minimum Spanning Tree algorithms to determine the maximum spanning tree ofa
graph? Justify your answer. [5]

Q4(a) If problem Y can be reduced to problem X in polynomial lime. what can you say about the
relative compte: ities of X and Y? Justify your answer. [5]

(b) Show that the Vertex Cover problem is 'P-Complete, assuming the Independent Set problem to
be NP-Complete. [51

(c) Suppose X is an NP-Complete problem. Show that X is solvable in polynomial time if and only
ifP=NP.(5]


