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* Probability that you hire exactly one time
— 1/n

* Probability that you hire exactly n times
— 1/n!
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e Expected number of customers who get back their own hat
— Indicator random variable X

— E(X)=E(3X)=3E(X)=3P(X=1)=5(1/n)=1
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RANDOMIZE-IN-PLACE(A)

I n = A.length
2 fori — ;nti <— swap A[1] with A[RANDOM(i, n)]

3 swap A[i] with A[RANDOM(i,n)]

Just prior to the ith iteration of the for loop of lines 2-3, for each possible
(i — 1)-permutation of the n elements, the subarray A[l..i — 1] contains
this (i — 1)-permutation with probability (n —i + 1)!/n!. =17

Professor Marceau objects to the loop invariant used in the proof of Lemma 5.5. He
questions whether it is true prior to the first iteration. He reasons that we could just
as easily declare that an empty subarray contains no O-permutations. Therefore,
the probability that an empty subarray contains a O-permutation should be 0, thus
invalidating the loop invariant prior to the first iteration. Rewrite the procedure
RANDOMIZE-IN-PLACE so that its associated loop invariant applies to a nonempty
subarray prior to the first iteration, and modify the proof of Lemma 5.5 for your

procedure.
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Professor Kelp decides to write a procedure that produces at random any permuta-
tion besides the identity permutation. He proposes the following procedure:

PERMUTE-WITHOUT-IDENTITY (A4)

1 n = A.length
2 fori =1ton—1
3 swap A[i] with A[RANDOM(i + 1.n)]

Does this code do what Professor Kelp intends?

A[1] 05 24 i

10
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PERMUTE-WITH-ALL(A)

n = A.length
fori = 1ton
swap A[i] with A[RANDOM(1,n)]

L 2 =

Does this code produce a uniform random permutation? Why or why not?

. ik
— n"FEH (RJEEA EE)
— n!ffipermutation
— TCVEEERR
. ik
— n=3}, identity permutation i Bl K 2&4/27, TIFE1/6
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PERMUTE-BY-CYCLIC(A)

n = A.length

let B[1..n] be a new array
offset = RANDOM(1,n)
4 fori =1ton

5 dest = i + offset
6 if dest = n
7

8

9

W b =

dest = dest — n
Bldest] = Ali]
return B

Show that each element A[i] has a 1/n probability of winding up in any particular
position in B. Then show that Professor Armstrong is mistaken by showing that
the resulting permutation is not uniformly random.

A g
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e (d) expected number of indices ... have checked all elements
— X MAIFIAUUE A IR kL
— E(X))=n/(n-(i-1))
— E(X)=E(3X)=3E(X;)=n31/(n-i+1)=nZ(1/i)

e (f) k=1 indices ... average-case running time of
DETERMINISTIC-SEARCH
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o {REXHf#rooted tree?
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