MCS 401 Spring 2020
Homework 2

February 10, 2020

1. Problem 1 [Exercise 5-2-1, page 122]:

Exactly one hire occurs precisely when the first candidate is the best one. As the candidates arrive
in random order, each candidate is equally likely to arrive first. Thus the probability of the best
candidate coming first is 1/n.

Exactly n hires occur precisely when the candidates arrive in the order of decreasing rank, i.e., the
worst candidate arrives first, the second worst arrives second, etc. There is just one ordering of the
candidates for which this happens. As each of the n! orderings are equally likely, the probability of
this happening is 1/(n!).

2. Problem 2 [Problem 5-2-5, page 122]:

Let X be the total number of inversions in the randomly selected permutation A[1]... A[n]. We have
that X = > X, where
1<i<j<n
1 ifAli] > Ajj
X, = { il > Al

0 otherwise

The expectation of each variable X;; will be E(X; ;) = 1.% + O.% = % Then, using the linearity of
expectation, we get:

B(X) =E(Y. Xig) = (5 ) 5 = o

1<j

M1 _n=1)1_nn=1)
<2) . .

3. Problem 3 |Exercise 5-3-3, page 128|:

The total number of possible outputs of PERMUTE-WITH-ALL will be n™, while the total number
of n-permutations is n!. Each of the n! permutations should be equally likely to occur as an output,
but this is not true, because, for example, 3! = 6 does not divide 33 = 27.

4. Problem 4 [Exercise 6-3-1, page 159]:
This would be the content of the array A at each step:

STEP

0]/53171084196229
1]/53172284196 109
2|/ 5319228417610 9



358419223176 109
484519223176 109
584221953176 109
6/84221910317659

. Problem 5 [Exercise 6-4-1, page 160]
This would be the content of the array A at each step:

STEP

0513225717208 4
1]/5132025717284
2525201371728 4
3(/2552013717284
4125132057 17284
5251320871725 4
61]4132087172525
71/2013487172525
81/2013178742525
9/5131787422025
10171358 74220 25
11]/21358 74172025
12/ 13258 7417 20 25
13/ 13852741720 25
14]/4852713172025
15|/ 84527131720 25
16| 875241317 20 25
17/ 475281317 20 25
18/ 7452813172025
19(/2457813172025
20 (5427813172025
2124578131720 25
22 (/4257813172025
2324578131720 25



