Sridhar: Design and Analysis of Algorithms

Chapter 19

19.1 Consider the following graph. In addition all the edge costs are given by the following
distance adjacency matrix.
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Apply nearest neighbour heuristics for this graph and obtain TSP tour.

Solution:

Let 1 be the starting vertex. The nearest vertex is 5. So the path is 1-5. From 5 nearest is 2.
~ The path is 1-5-2. From 2, the nearest is 4. So the path is 1-5-2-4. From 4, nearest is 1.
~ The path is 1-5-2-4-3. From 3, one can return to the node 1.

19.2  Use Fermat primality testing and check whether the following numbers are prime or not.
a) 17
Let p be 17

ie., 22" mod 17 leta=2

2'mod 17 =1 2'° =65x36
~ 17 is a prime number.
b) 227
Let p be 227
ie, 22" mod227=1
=~ 227 is a prime number.
19.3  Use Fermat testing for Carmichael number like 561 and prove that the algorithm will not
work.
Hint: 061 =3 - 1117
19.4  Consider the following graph.
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1 3456
1(- 3 4 5 1 2
213 - 3 2 13
314 3 -1 2 4
45 2 1 -7 1
501 1 2 7 - 5
6l2 3 4 5 -

Apply the nearest neighbour and obtain TSP hour.

Solution:

Assume 1 is starting vertex

=~ The nearest node is 5.
1-5

From 5, nearest node is 2.
1-5-2

From 2, nearest node is 4
1-5-2-4

From 4, nearest node is 3
1-5-2-4-3

From 3, the unvisited node is 6.

= the tour is 1-5-2-4-3-6-1.
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Use the above graph and apply multi-fragment Heuristics.

Solution:

The minimum edge is 1-5

/
/

o

The minimum edge is 5-2
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The minimum edge is 6-4

The minimum edge is 4-3

The path can be constructed by adding a cross edge.
1-5-2-3-4-6-1.

19.6  Consider the following graph

Solution:
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Construct MST as follows:

AN

The final tour is
A—B—A—C—D—E-D—C—A

Remove the duplicate nodes to get TSP tour.

19.7  Consider the above graph and apply the nearest neighbour heuristic and obtain TSP tour.
Solution:
Assume that the starting node is A.
= The nearest node is B
So the path is A——B
=~ Then, the path can be extended to E
A—>B—E
=~ Then the path can be extended to D
The path is A——B——>E——D
=~ the final path is A~~—~B—E—D—A

19.8 Find the vertex cover for the following graph.
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Solution:
The answer is {3, 1 }

19.9 Find the set cover of the following problem. Let there be four laboratory procedures 1, 2,

3 and 4 and four lab technicians L1, Ly, L3 and Ls . The technician who know how to
construct the procedure are as follows:

Ly, @ C1,C3

L, : C2,C3,Cs

Ls:cCy

Lsy:cs

Find the set cover.

Solution:

The answer is { Ly, Lo }

19.10 For the following knapsack. Apply a 2-Approxmate algorithm and show intermediate

results. w = 10.

Item w; Pi
1 2 8
2 3 15
3 4 16
4 3 21

Solution:

n_8_,

w, 2
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n_15_,
w, 3

P16,

w, 4

P2

w, 3

~Sortitas P+ Pz Ps Pa

7, 5 4, 4}
Add item4 The w=10-3=7
Add itemp,=3 w=7-3=4
Add itemp;=2 w=4-4=0
=~ The items that can be added are { 4, 3, 2 }.

Item 1 can’t be added as the weight crossing capacity.
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