05. Two-Opt Swaps (40 marks):

There are 8 nodes in a graph, namely, a, b, ¢, d, e, f, g, and h, respectively. An ant wants to
travel from node a, through every other node once, and then come back to node a. The original
route is as shown below

a2>b>c>d2>e>f>g2>h>a

This route can be represented by a sequence of characters abcdefgha.
Suppose now the ant decides to reverse its local route between two intermediate nodes, say b
and e, then the new route will be

a>e>d>c>b>f>g>h>a

Or, it can be represented by a sequence of characters aedcbfgha.
The above process is called a 2-opt swap.

After getting the new route, the ant might not be happy yet. Then it can further perform another
iteration of 2-opt swap.

For instance, now the ant decides to further reverse its local route between g and d from the
route aedcbfgha, then the new route will be

a2>e>g2>f2>b>c>d>h>a

That is, the final result of the two iterations of 2-opt swaps will then be aegfbedha.

The ant can continuously perform multiple iterations of 2-opt swaps until it is happy with the
final route.

Write a program to

Input, in sequence,

e The number of 2-opt swaps the ant likes to perform before its trip. Note that this
number is a positive integer not greater than 4.

e Pairs of characters, and each pair represents the two distinct intermediate nodes to
perform a 2-opt swap.

Output the sequence of nodes after performing the last 2-opt swap.
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Example (filF)

Input (#1A)

Output (Hit)

2
be
gd

aegfbcdha

3
cg
bf
ch

afgbedhca

1
dh

abchgfeda

4
eh
bd
ce
hg

adefhgbca
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bf

gc

afedgbcha




