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56:272 Integer Programming & Network Flows
Fall 1997

Ranking of Objects
based upon paired comparisons

APL workspace used:
HP-UX: rank
Macintosh: rank

Load the workspace rank, for ranking objects given a preference graph.
a. Randomly generate a preference graph with 6 objects. What is the random number seed

which was used? (This can be used to regenerate the same “random”
problem again, if necessary!)

b. Explain how the score for object #1 was computed.

c. What isaranking of the 6 objects according to their scores?
> > > > >

d. Isthisasingle (unique) ranking of the 6 objects according to their score, or are there "ties"
in scores?
If not unique, what is another ranking which can be obtained by this method?
> > > > >

e. Calculate the number of discrepanciesin the ranking which you have stated in (c).
List the discrepancies, e.g. Aranks higher than B, but B ispreferred to A

#  rankshigherthan# _ ,but#  ispreferredto#
#  rankshigherthan# _ ,but#  ispreferredto#
#  rankshigherthan# _ ,but#  ispreferredto#

f. Select "evaluate ranki ng" from the menu in order to evaluate the number of discrepancies. #
discrepancies =
Does this agree with the number you calculated in (€)? (Y es) (N o)

g. By examination of the preference graph, find a Hamiltonian path through the graph, i.e,, a
path of directed arcs through al the 6 nodes:
> > > > >
Is there more than one such path? (Y es) (N o) If so, find another:
> > > > >

h. Select "evaluate ranking" from the menu in order to evaluate the number of discrepanciesin
thefirst path you selected in (g).
Does this ranking have more or fewer discrepancies than the ranking you found in (d)?
(More)(Fewer)
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i. By examining the preference graph, can you find aranking with fewer discrepancies than
thosein (d) & (9)? (Y es)(No)
If so, writeit here: > > > , With # discrepancies =

j. Use the branch-and-bound algorithm to solve the ranking problem (the last item on the
menu). Thisalgorithm branches at each node of the search tree by selecting a pair of objects
not yet ranked (for example, a & b, and creating two subproblems, one with a>b and one
with b>a.

k. On a separate sheet of paper, draw a diagram of the search tree which results. How many
nodes were created on the search tree?

|. Explain how the discrepancies in subproblem #9 were calcul ated.

m. Woas either ranking found in (d) or (g) optimal? (Y es)(No)

n. Thefirst complete ranking (first terminal node) in the search tree was in subproblem #
. With # discrepancies =
Was this ranki ng later determined to bean optimal ranking?(Y es)(No)

0. Based upon the output of the program, is it possible that there is more than one optimal
ranking for this problem? (Y es) (N o)
If so, under which nodes of the search tree might this optimal ranking be a descendent?
node

p. For each of n=4, 5, 6, & 7, randomly generate a problem with n objects, and solve by
branch-and-bound. Plot (manually) the
» number of nodesin the search tree vs. size of the problem, n.
» number of nodesin the search tree vs. log n.
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