Student Name: J#:

CSC 323 Algorithm Design and Analysis, Fall 2017
Instructor: Dr. Natarajan Meghanathan
Quiz 3 (Take Home) Total: 50 points

Due: October 17, 2017 (11.30 AM, in-class). Quiz solutions submitted after 11.30 AM will not be
accepted. Submit a printed hardcopy in class (with this quiz sheet as a cover page and your name and J#
on the top of the sheet).

Note: Strictly, there should NOT be any copying. If the instructor finds that two or more quiz solutions
involve some sort of copying, all the concerned students found to be involved in copying will get a zero.

Q1) (25 pts) Consider a sorted, but rotated array of distinct integers (i.e., no two integers are the same).
For example, the following sorted array

|2 |35 |8|9[10]14]18 2830 |[2[3]56 |8 9][10]14]18]28]30]

when rotated three elements to the "left" becomes:

o 1 2 3 4 5 6 7 8 9
| 8|9 |10|1a|18]|28|30]2]3]5]

All the elements (except an element called the pivot at index p) of the sorted, but rotated array of integers
have a property that they are less than the element to the right of them. Only the pivot element is greater
than the element to the right of it. In the above sorted, but rotated array of integers, the pivot is the integer
30 at index 6. Incidentally, the pivot also happens to be the largest element in the array and is the last
element in the original sorted array (before the rotation). In the above example, the pivot element 30 is the
largest element of the array and is also the last element of the original sorted array (before the rotation).

(a) Design a binary search-based algorithm to identify the pivot in a sorted, but rotated array of integers.
(b) Extend the algorithm of (a) to do a successful search for a key that is present in the sorted, but rotated
array.

(c) Extend the algorithm of (a) to do a unsuccessful search for a key that is not present in the sorted, but
rotated array.

(d) For each of the algorithms in (a), (b) and (c), illustrate the execution of the algorithm for the array
given in the problem statement.

(e) Analyze the time complexity of the algorithms of (a), (b) and (c).

Note that in addition to describing the working of your algorithms, you should also write the pseudo code
for your algorithms of (a), (b) and (c).

Q2) (25 pts) Let the hash function be H(K) = K mod 5. Given two sets A and B, the Jaccard Index of A
and B, J(A, B) is defined as follows.

|AN B
|AU B

(a) Design a hash table based algorithm to determine the intersection of two sets A and B. Write the
pseudo code.

J(A,B)=
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(b) Show the execution of the algorithm in (a) on the sets A and B assigned to you and determine the

J#:

intersection of the two sets. Determine the total number of comparisons encountered.

(c) Design a hash table based algorithm to determine the union of two sets A and B. Write the pseudo

code.

(d) Show the execution of the algorithm in (c) on the sets A and B assigned to you and determine the

union of the two sets. Determine the total number of comparisons encountered.

(e) Use the formula shown above to determine the Jaccard Index of the two sets A and B assigned to you.

Student Name Set A Set B

Armon Clark [20, 21, 18, 13, 14, 19 [11, 20, 15,21, 19, 18
Daniel Epps [17, 16, 18, 13, 15, 14 [13, 15, 20, 21, 10, 14
Allee Gammons [19, 21, 23, 22, 20, 18 [20, 10, 14, 21, 17, 19
Menlik Getachew [14, 15, 12, 20, 18, 16 [19, 18, 14, 10, 15, 17
Taylor Hasty [19, 13, 10, 14, 18, 17 [14, 19, 15, 18, 20, 17

Derrick Jackson

[16, 15,20, 17, 18, 19

[14, 15, 16, 17, 21, 20

Devario Lewis

[13, 14, 16, 12, 18, 17

[11, 10, 18,12, 15,17

Jai-Michael McMillian

[18, 14, 16, 13,17, 15

[12, 21, 10, 18, 11, 20

Nahu Merawi

[14, 11, 16, 12, 20, 13

[21, 20, 16, 19, 15, 18

Taj Nelson

[15, 11,10, 14, 16, 19

[15, 11, 16, 20, 18,19

Paricia Perry

[19, 20, 15,17, 16, 18

[17, 20, 15,19, 21, 16

Daniel Powell

| [ [ | [ = [ | [ | [—

[15, 13,16, 17, 10, 20
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[16,17,18,12,20, 11

Aiyanna Price

[15, 14, 12, 10, 8, 17]

[18, 17, 15, 14, 10, 9]

Allaysia Roberts

[8,7,9, 15,23, 14]

[7, 8, 10, 14, 22, 23]

Dreshon Sanders

[12, 14, 19, 21, 24, 25]

[14, 17, 20, 22, 26, 27]

Miracle Williams

[15, 18, 23, 14,9, 7]

[15, 18, 14, 21, 27, 22]

Michael Wilson

[22, 27, 29, 28, 23, 14]

[15, 22, 23, 24, 25, 26]




