/ Analysis and Design of Algorithms

MAJOR EXAMINATION - (Sem 1501)
Time: 2 hours November 24, 2015 Marks: 38

Q1. We are given n jobs that each take one unit of processing time. All jobs are ﬂ}'ﬂllﬂble at
time 0, and job j has a profit of ¢j and a deadline dj . The profit for job j will only be
camed if the job completes by time dj.

3 vac that if a subset of the jobs can be completed on time, then they can also be
ompleted on time if they are scheduled in the order of their deadlines.
/(Klﬂ E={l,..,n}and let I={J SE:Jcanbe completed on time }. Prove that M =
(E, I) is a Matroid.

¢) If you are presented with 10 jobs to be done at time t = 0, with the ¢ and d vectors
are as follows :-
¢ = 1{3,2,6,7,4,5,6,1,9,10} and d = { 21,5,2,6,9,10,1 1,15,8,20}. Find the optimal
ordering  of the jobs in order to earn the maximum profit. Prove that the algorithm

suggested by you works in all the cases.
[2+3+2 =7]

Q2. Consider a 2-D map with a horizontal river passing threugh its center. There are n cities
on the southern bank with x-coordinates a(l) ... a(n) and n cities on the northern bank with
x-coordinates b(1) ... b(n) . Both arrays a and b are permutation of numbers from 1 ton .
For illustration consider the diagram below with n = 5. Government wants to connect as
many north-south pairs of cities as possible with bridges such that no two bridges cross.
When connecting cities, the policy is to connect city i on the northern bank to city i on
the southern bank.
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‘A Jesign a polynomial time algorithm to maximize the no. of bridges made.
S Provide its proof of correctness.
¢) Analyze the time and space complexities of your algorithm.

[4+2+2=8)
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QK. Given a mamrix of letters write 2n alzonthm to find whether 2 given mpul word
In the matrix. A letter sequence wy. W-.

~wWyissaEidwbepresentinthe marX W 33 1S
- -~ i SIS : iEZ: ﬁ;-*L e
e one of the neighbours W, fori=1 1o k-1. All the eight muvements ( Le. lefi SN, P
= o IADDST Of
down, diagonals) are aliowed 1o chack ne ighbourhood. Also, find the pumber ¢©
sequences that can form the given word.
ri ; . RS & —2 ijthivid
2) Write an algorithm to solve the problem for 2 given input matrix d z ) AR E
' e - - & h ERE
and an input string s, and print for all the occurrences the sequence T ‘xé BTt 1
of mamx cells forining the Input SUing s. jihA (1ly o
b) What will vour output be for the givern martrix. 2nd the mput word dif bili&k'h
L] 1 ;. Wl H =
d ‘delhi’ for all possible occurrences? Explain with appropriate el i i
[4+3 =7]
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SET-PARTITION: Given a set of integers A does there exist a

partition Sand SSof A <3
IR
b Y ¥ 8°
SUBSET-SUM: Given a set of integers X and a target number N, does there exis: 2 subsey
sz\suchthatz-‘f N

8

Given that SUBSET-SUM is NP-Complete - show thay SET-PARTTION is NP-Complete.

16}
QS a) Give two different definitions for the class NP. Are thev aqm: s oo .‘;,
Vour answer. 2 éqm\ alent? Jusm}

\/b) Justva that 0/ lKnapsacL belongs to the problem
non-deterministic algori

Y desigaing an apoeces..
thm that nins in Pol\’nﬂnnal tlme.. R Sppropriate

j




