1 () Since n = 9 # 1, the algorithm sets m = |3| = 4. Since z = 10 > a4 = 4, the algorithm
replaces 2 by n — m = 5 and changes the list t0 5,6, 7, 8,9.
Since n # 1, the algorithm sets m = L%J = 2. Since £ = 10 > ao = 6, the algorithm replaces n.
with n — m = 3 and changes the listto 7, 8, 9.
Since n # 1, the algorithm sets m = |3 | = 1. Since £ = 10 > a; = 7, the algorithm replaces n
with n — m = 2 and changes the list t0 8, 9.
Since n # 1, the algorithm sets m = I_% = 1. Since z = 10 > a; = 8, the algorithm replaces n
with n — m = 1 and changes the listto 9.
Since n = 1 and z = 10 # a; = 9, the algorithm outputs “false,” sets n = 0 and stops.
This search required five comparisons of x with other elements; a linear search would have re-

quired nine.
8. £ Lo L
2,4,4,6,8 1,5,7,9,10
2,4,4,6,8 5,7,9,10 1
4,4,6,8 5,7,9,10 1,2 |
4,6,8 5,7,9,10  1,2,4 g
6,8 5,7,9,10 1,2,4,4
6,8 7,9,10 1,2,4,4,5
8 7,9,10 1,2,4,4,5,6
8 9,10 1,2,4,4,5,6,7
1,2,4,4,5,6,7,8,9,10
The algorithm required seven comparisons.
N
14. (a) Here’s the bubble sort:
k=6: 7,2,2,5,3,5,4 k=5 2,2,5,3,5,4,7
- 21;2.)5’3,514 hd 2,2,5,3,5,4,7
~ 2,2,7,5,3,5,4 - 2,2,5,3,5,4,7
- 2,2,5,7,3,5,4 - 2,2,3,5,5,4,7
— 2,2,53,7,5,4 - 2,2,3,5,5,4,7
- 2,2,5,3,57,4 o
k=4 2,2,3,5,4,5,7 k=3 2,2,3,4,5,5,7
- 2,2,3,5,4,5,7 - 2,2,3,4,5,5,7
— 2,2,3,5,4,5,7 - 2,2,3,4,5,5,7
- 2,2,3,5,4,5,7 o
k=2: ?ﬁ,334$575?7 k:l: .2_,2,3,435,557
~ 2,2,3,4,5,5,7 = 2234557

This required a total of 6 +5 +4 + 3 +2 + 1= (6)2(7) = 21 comparisons.

(b) Here's the merge sort.
Step2: 7; 2 2 5 3 5; 4;
Step3: 2,7; 2,5 3,5 4
Step 3: 2,2,5,7; 3,4,5
Step3: 2,2,3,4,5,5,7

Merging two lists of length 1 to one of length 2 requires

i i 2 an
merging of seven lists of length 1 to three of length :
comparisons. The merging of three lists of length 2 and one of length 1 to one list of length 4

and another of length 3 required 2 +2 —1) + (2+1— =5 comparis.ons. The final merging
required 4 + 3 — 1 = 6 comparisons. The total is 3 + 5 -+ 6 =14 comparisons.

1+1-1 = 1 comparison. Thus, the initial
d one of length 1 required 1 +1+1=3



