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Part One (40 points) Answer True or False for the following questions. For each
question, you can get 4 points if your answer is correct. You can use © to stand for true
and × for false.

( ) ¬. The number of edges of a Voronoi diagram is always equal to the number of edges
of its dual Delaunay triangulation.

( ) . The sorting problem described in Chapter 2 can be solved by the divide-and-conquer
technique.

( ) ®. The longest common subsequence of any given two sequences is unique.

( ) ¯. The linear programming problem can be solved in polynomial time with respect to
the number of variables used in the programming.

( ) °. Given n numbers, their medium can be found in linear time.

( ) ±. Suppose we have the following recurrence relation

T (n) = 3T (
n

3
) + cn, c a constant

for the time complexity of a divide-and-conquer algorithm. Then T (n) = O(n lg n).

( ) ². When divide-and-conquer can be applied to solving a problem, its time complexity
is always O(n lg n) where n is the size of the problem.

( ) ³. If we can construct the Voronoi diagram in O(n) time, then we can sort n numbers
in O(n) time.

( ) ´. Let wn be cos 2π
n

+ i sin 2π
n

. Then
∑n−1

i=0 w
i
n = 1 for all integers n > 1.

( ) µ. Given any 10 numbers, they can be sorted in O(1) time.



Part Two (40 points) Choose the correct answer from the options for each question.
You can get 4 points for each correct choice.

( ) ¬. Let w12 be the primitive root of x12 = 1. Then w30
12 =

(A) −1; (B) 0; (C) 1+
√

5
2

; (D) −1+
√

3
2

; (E) none of the above.

( ) . Let N be the number of Voronoi edges for the following five points: (0, 0), (1,
√

3),
(2, 0), (3,

√
3) and (4, 0). Then N =

(A) 4; (B) 5; (C) 6; (D) 7; (E) none of the above.

( ) ®. Let k be the length of a longest common subsequence of “X = algorithm” and “Y
= algebra”. Then k =
(A) 2; (B) 4; (C) 6; (D) 8; (E) none of the above.

( ) ¯. Suppose there are three projects and four resources. Let P be the profit matrix
given in Figure 4 where Pi,j stands for project i being allocated with j resources.
Note that resources can not be divided. What is the maximum profit for assigning
these four resources to these three projects?
(A) 7; (B) 8; (C) 9; (D) 10; (E) none of the above.

( ) °. Given two sequences a1 · · · am and b1 · · · bn, let

Ai,0 = −i, A0,j = −j,

and Ai,j = max


Ai−1,j−1 + δ(ai, bj)
Ai−1,j − 1
Ai,j−1 − 1

where δ(ai, bj) = 1 if ai = bj, and 0 otherwise. Suppose a1 · · · am = GTAAHTY and
b1 · · · bm = TAHHYC. Then A7,6 is
(A) 0; (B) 1; (C) 2; (D)3; (E) none of the above.

( ) ±. Suppose we have the following linear program:
Minimize Z = 2x+ 3y subject to x− y ≥ 1, x ≤ 10, y ≤ 6, and 3x+ 8y ≥ 30.
Then the optimal solution Z is
(A) 14; (B) 141

2
; (C) 20; (D) 32; (E) none of the above.

( ) ². In Figure 1, there are eleven points. Please draw its convex hull. Then the number
of sides of this convex hull is
(A)7 ; (B) 8; (C) 9; (D) 10; (E) none of the above.

( ) ³. How many regions are there in a Voronoi diagram for points as depicted in Figure 2?
(A)10; (B)20; (C)22; (D)30; (E) none of the above.

( ) ´. The shortest path from S to T in Figure 3 is
(A) 8; (B) 9; (C) 10; (D) 11; (E) none of the above.

( ) µ. Which chapter is not taught in this course?
(A) Chapter 4; (B) Chapter 5; (C) Chapter 6; (D) Chapter 7; (E) none of
the above.



Figure 1: Eleven points on the plane Figure 2: Ten points on the plane
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Figure 3: A network

P =

 2 4 6 8
1 3 5 7
3 3 3 3


Figure 4: A profit matrix

Part Three (20 points) Write down your impression of this course in Chinese or
English.


