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CSE 5311 Name henfrf
Test 2 - Closed Book Last name, thep first name as/on Your UTA ID card
Spring 2017
Multiple Chojce:

1. Write the letter of Your answer on the ljne

( ) to the LEFT of cach problem.
2. CIRCLED ANSWERS DO NOT COUNT.
¥Ypoints each

I. What is the nature of the linear-

A. Build a suffix array and

Recursive divide-and-
C. Radix sort

D. Usea polynomia] for the signature function

A. Delaunay

triangulation
C.v

B. Euclidean m
0ronoi diagram

inimum Spanning tree
¥ Convex hyjj

4. While constructing a suffix array by using the original Manber—Myers radix sort construction,
Seéquence symbols are used in which of the radix sorts?

A. All of them

B. None of them C. The last one

D/ The first one
5. What is the minim

um increase in the tajl’g distan
that an edge beco

mes critical in the Edmonds-K.

optimal solution are the same
D. There is only one rotation

7. When performin

g bin packing using the first-
placed in the bin

fit decreasing technique, the to
§ past the optimal bins (1.

tal number of items
- OPT) is bounded by:
A l+e B 3 C/OPT-1 D opr



8. Which of the following is a deficiency of the maximum capacity path technique?

A. Augmenting paths will be discovered in descending incremental flow increase order.
B. Flow decomposition must be applied.
C., An augmenting path is blocked if it introduces a cycle of flow.
\M The maximum number of potential augmenting paths depends on the achievable flow, in
addition to the number of vertices and edges.

9. Which of the following is NOT required when showing that problem B is NP-complete by a reduction
from problem A?

sé/ The reduction has an inverse that takes each instance of problem B to an instance of
problem A.

B. The reduction takes polynomial time.

C. The reduction must be consistent for the decision results for each instance of problem A and
and the corresponding instance of problem B.

D. Problem A is NP-complete.

10. The four russians’ concept is to:
A. Implement longest common subsequences using linear space
B, Pack bits into an efficient storage unit
\@/. Trade-off between enumerating situations and referencing these situations
D. Trade-off between scalar additions and multiplications

11. Pareto optimality was the solution criteria for which problem?

& House allocation B. Stable marriages
C. Stable roommates D. Stable marriages with incomplete preference lists

12. The technique for approximating a subset cover proceeds by:
A. Choosing the subset with the largest fraction of its elements uncovered
B/ Choosing the subset with the largest number of uncovered elements
C. Choosing the subset with the smallest fraction of its elements uncovered

D. Choosing the subset with the smallest number of uncovered elements

13. In a maximum flow problem, the number of augmenting paths in a flow decomposition is bounded
by:

AV B. O(VE) C.f O/ E

14. The incircle test is useful for finding:

A. Closest pair of points B. Convex hull
\Q/ Delaunay triangulation ~ D. Doubly-connected edge list



15. Kasai’s linear-time LCP construction is based on which fact?

C A. lep[rank[i]]=lcp[rank[i-1]]
B. lep(rank[i-1]]>=lcp[rank[i]]-1
qlcp[rank[i]]>=lcp[rank[i—1]]—1
D. lep(rank[i]]=lep[rank[i-1]]-1

16. What is the input and the output for the smallest enclosing disk problem? Be precise! gS goints!
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101101011011010110101
n is 22

1 sa suffix lcp s rank
lcplrank]

o 21 -1 1 16
1 19 01 o 0 7
2 17 o101 2 1 20
3 12 010110101 4 1 13
4 4 9@lo0llellel0llel01l 7 0 4
5 14 0110101 2 1 17
6 9 011010110101 7 0 8
7 1 01101011011010110101 10 1 21
8 6 011011010110101 5 1 15
9 20 1 O 0 6
10 18 101 1 1 19
11 16 10101 3 1 12
12 11 1010110101 5 0 3
13 3 101011011010110101 8 1 14
14 13 10110101 3 0 5
15 8 1011010110101 8 1 18
16 0 101101011011010110101 11 1 11
17 5 1011011010110101 6 0 2
18 15 110101 1 1 10
19 10 11010110101 6 0 1
20 2 1101011011010110101 9 1 9
21 7 11011010110101 4
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CSE 5311

Test 2 - Open Book
Spring 2017

1.

10

11

12

13

14

15

16

17

18

19

20

21

sa

21

19

17

12

4

14

20

18

16

11

13

15

10

suffix

01

0101

21110101

01011011010110101

0110101

10110101

1011011010110101

011011010110101
1
101

10101

110101

101011011010110101
10110101
1011010110101

101101011011010110101

11010110101

110101
11010110101
1101011011010110101

11011010110101

Name
Last name, then first namé as on your UTA ID card

lep s rank lep[rank]

-1

]

1

0

16

7

13

17

15

19

12

14

18

11

10

Fill in the blanks in the following instance of a suffix array with lcp values and ranks. As usual, s[21]
is NULL (“\0’). (15 points)

tBle
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2. Use the Gale-Shapley algorithm to determine the male-optimal solution for the following instance of
the stable marriages problem. In addition, show the preference lists at termination, i.e. you are to use
the MEGS technique. Note that the preference lists are given left-to-right. (10 points)

S P—

male preference lists are: X 7()“ g‘{z\_,(,( Wﬁf’oh;\vﬂ

l: YV 2 3 4 5
* 90 — (et leletion s

2: 2 3 4 5 X f)

3: 3 4 2 5 )

4: 1 3 2 5 4

5: 3 5 4 2 X

l: 4 3 5 20 X

2: 2 3 5 4 ¥

3: 1 2 5 4 3

4: 3 2 4 5 X

5: 2 4 3 1 5

(spare, same as above) male preference lists are:
1: 1 2 3 4 5

2: 2 3 4 5 1

3: 3 4 2 5 1

4: 1 3 2 5 4

5: 3 5 4 2 1

(spare, same as above) female preference lists are:
1: 4 3 5 2 1

2: 2 3 5 4 1



Fail link table 1bf3

0 c -1
1 ado
2Db o0
3 ag
4 ¢ 0
5al
6 ¢ 2
7 a1l
8 b 2
9 a3
10 c 4
11 5
12 6
13 3
14 4
15 5
16 6
17 7
18 8
19 9
20 10
21 11
22 12
23 7

24

Fail link table 2 5P

0

1

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

c -1

a

C

0

-1

(;Lj) per eyvey



3. Give the result of both KMP methods for the following pattern. (10 points)

10 ¢
11 a
12 b
13 a
14 ¢
15 a
16 ¢
17 a
18 b
19 a
20 c
21 a
22 ¢
23 a

24 b



4. List the lift and push operations to complete the maximum flow. In addition, give a minimum cut.
Edges are labeled with capacity/flow, while vertices are labeled with height/excess. (15 points)
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