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00 (Note): 000D D0O0DOOOUOOOOOOOODOOUOOUOOOOUOOOD Ad000000O00OO
000000000000 000000000D00DO00O00PDFOODOD emadlDOOOO0O
0 O (Do not forget to write your name, student ID, problems, and answers on your report. The
size of paper is A4, and staple them at the top left. You can use one side or both sides of paper.

You can send your report in PDF format by email.)

000000000 15000000000000000 (Choose and solve some problems from below

which make 15 points or more in total.)

Problem 1 (5pts): 200 00000000000000 x000000y0000000O00O0O0ODOO
000000000000 000000O(In a 2-dimensional linear program, if you have constraints

for only « or for only y, how can you deal with this condition?)

Problem 2 (5pts): 0000000000000 0O00O0O0 pO00<p<1000000000OOO
000000o00oU0o0oU00oo0oo0o0oU0o0o00O00OLD0ooU0OU0D 1/2000000
00000ooDoo00ooooooo0oooooo0ooDoooooooooooooooooon
00000 (You have a biased coin. We know that we have “head” of the coin with probability p
with 0 < p < 1, but we do not know the accurate value of p. By flipping this coin several times,
design an algorithm that simulates a fair coin with probability 1/2. Show the expected value of

the number of coin tossing of your algorithm. (Hint: Von Neumann))

Problem 3 (10pts): 2000000 200000 R = {(1,2),(2,1),(3,1)} 0 B = {(2,2),(3,3)} 0O
00000000000000000000000000000000 200000000

b > —a+2 b < —a+2

b > —2a+1 b < —2a+1
b > —-3a+1 - b < —-3a+1
b < —2a+2 b > —2a+2
b < —3a+3 b > —3a+3

000000000000000000000000000000000000000 (Assume that
two sets R = {(1,2),(2,1),(3,1)} and B = {(2,2),(3,3)} of points are given. Then solve the linear
separability problem for these sets by linear programming technique. Especially, draw feasible

solutions for two linear programs above, and decide they have a solution or not.)

Problem 4 (10pts): 000000 (DFS) 000000 (BFS) 000000 O0OD0OODO0O00OOO0
(Research about DFS(Depth First Search) and BFS(Breadth First Search), and describe their

properties and difference.)

Problem 5 (15pts): nOO000OOOOO P = (p1,p2,-.-,p,) 000000000000 O0OOOO
JoodooooobooooooooooboobboddooooooobObbooooooooobD oo



000 PO 300000000 (You are given a convex polygon P = (p1,pa,...,pn) of n points.

Repeat joining two points on it by line segments. The line segments cannot intersect. When you
cannot join any more, you obtain a triangulation of P.)
(H)POOOO3000000030000000000000000ODODOO (For any triangulation

of P, the number of triangles is constant. Prove it.)

(2P0 3000000000000 (How many distinct triangulations are there for P?)



