Problem Solving Techniques

Most important: make sure you understand exactly
what the question is asking — if not, you have no hope
of answer it!!

Never be afraid to ask for another explanation of a
problem until it is clear.

Play around with the problem by constructing examples
to get insight into it.

Ask yourself questions. Does the first idea which comes
into my head work? If not, why not?

Am I using all information that I am given about the
problem?

Read Polya’s book How to Solve it.



16-1: The Euclidian traveling-salesman problem is the
problem of determining the shortest closed tour that
connects a given set of n points in the plane.

Bentley suggested simplifying the problem by restrict-
ing attention to bitonic tours, that is tours wich start
at the leftmost point, go strictly left to right to the
rightmost point, and then go strictly right back to the
starting point.

non-bitonic bitonic

Describe an O(n?) algorithm for finding the optimal
bitonic tour. You may assume that no two points have
the same z-coordinate. (Hint: scan left to right, main-
taining optimal possibilities for the two parts of the
tour.)

Make sure you understand what a bitonic tour is, or
else it is hopeless.

First of all, play with the problem. Why isn't it trivial?
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Am I using all the information?

Why will they let us assume that no two z-coordinates
are the same? What does the hint mean? What hap-
pens if I scan from left to right?

If we scan from left to right, we get an open tour which
uses all points to the left of our scan line.
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In the optimal tour, the kth point is connected to ex-
actly one point to the left of k. (kK # n) Once I decide
which point that is, say . I need the optimal partial
tour where the two endpoints are z and k— 1, because
if it isn’t optimal I could come up with a better one.



Hey, I have got a recurrence! And look, the two pa-
rameters which describe my optimal tour are the two
endpoints.

Let c[k,n] be the optimal cost partial tour where the
two endpoints are k < n.

clk,n] < c[k,n — 1] +d[n,n — 1] (when E<n—1)
c[n _ 177”] S c[k,n - 1] + d[kan]
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Filling the entitiesin from N=1to N’, k=1to N, meanswe
aways have what we need waiting for us.

c[n — 1,n] takes O(n) to update, c[k,n] k < n — 1 takes
O(1) to update. Total time is O(n?).

But this doesn’t quite give the tour, but just an open
tour. We simply must figure where the last edge to n
must go.

T ¢ =min [k,n]+d
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