CS2223
HW#7

DuUE: Tuesday, December 12

1. (10 points) For n >1, the n-queens problem asks for Q(n), the number of ways to place
n nonattacking queens on an nxn chessboard, where two queens attack each other if

they are on the same row, column or diagonal. The URL
http://www.research.att.com/cgi-bin/access.cgi/as/njas/sequences/eisA.cgi? Anum=000170

shows the first few values of Q(n) to be:
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Write and test a probabilistic program to estimate Q(n) for arbitrary n. Show and discuss
the results of your tests.

2. (7 points) A herpetologist has collected n salamanders, which are believed to belong to
n
two different species. She examines m pairs, m < [2] , and labels the examined pairs as

either the same or different, depending upon whether she thinks they’re the same species
or different. We want to test whether her decisions are consistent. For example, if she
judged that:



e aand b are the same,
e aand c are the same,
e b and c are different,
then her decisions are inconsistent. Show how to test, in O(n + m) time, whether or not

her decisions are consistent.
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2. We consider the graph with the n salamanders as vertices, and m edges corresponding to
the compared pairs of salamanders. We want to know whether the salamanders can be
partitioned into sets so that all edges within each set are labeled same. We don’t care about
vertices with no edges incident upon them. Labels can be consistent even if there are more
than two clusters internally labeled same.
for each v eV
Mark each v unvisited
for each v eV
if v unvisited
do a depth-first search from v, following all edges
labeled same. If a backedge labeled different is encountered,
then return “labeling is inconsistent”
return “labeling is consistent”



