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4.1-16 An alternate version of the Ear Lemma states that a triangulated
polygon is either a triangle with three ears or has at least two ears.
(This version does not specify that the ears are nonadjacent.) What happens

if we try proving this by induction, using the same decomposition that we
used in proving the Ear Lemma?
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5.2-10. If you are hashing n keys into a hash table with k locations, what is
the probability that every location gets at least one key?
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5-2'm A group of n married couples sits around a circular table for a
discussion of marital problems. The counselor assigns each person
to a seat at random. What is the probability that no husband and
wife are side-by-side?
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5.2-15.

Suppose you have a collection of m objects and a set P of p
“properties.” (We won’t define the term “property,” but note that a
property is something the objects may or may not have.) For each
subset S of the set P of all properties, define N,(S) to be the
number of objects in the collection that have at least the properties
in S (a 1s for “at least”). Thus, for example, N,(J) = m. In a
typical application, formulas for N,(S) for other sets § € P are not
difficult to figure out. Define N.(S) to be the number of objects in
our collection that have exactly the properties in S (e is for
“exactly”). Show that

N.@) = Y (—D¥INK).

K:KCP

Explain how this formula could be used to compute the number of
onto functions in a more direct way than we did when using unions
of sets. How would this formula apply to Problem 9?



N,(@): the number of objects in the collection having non property in P
n
Ne(®) = IS = ) (~DF*1s,
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E;: the elementin S has property p; € P

e |E NE, N .. NEg | = No({pi,, piy» 001 })
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5.4-8. If you randomly choose 26 cards from a deck of 52 ordinary playing
cards, one at a time, 1s the event of having a king on the ith draw
independent of the event of having a king on the jth draw? How many
kings do you expect to see?

52!

E, = having a king on the x th draw
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5.4- Give an example of a random variable on the sample space
(S, FS,FFS,....F'S,...} withan inﬁnite_ expected value, using a
geometric distribution for probabilities of F'S.

WA ={S,FS,FFS,..,F'S,..}
X:A-R

(0]

E(X) = Z X(e)-P(e) = Z X(F's)- P(F'S)

eeA i=0

= z X(Fis)-(1—-p)'p
=0

=sz(Fi5) - (1 - p)!
i=0

WRX(F'S) - (1-p)! = LUECO RS, BIX(FLS) 2 o B



