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0000000 20000000000 10000 (Choose and solve two or more problems from below
(10 points each).)

Problem 1: 0000 POOOOO vy,vq,...,v,1 0000000000POOOO30000000
doddddy 0000000000000 0O000DLO000DOoOoULDbDDODbODOD vyOO oo
000000000 v»wO o, 000000000000000000 (Let P be a convex polygon
desribed by a sequence vg, v1,...,v,_1 of vertices. For a triangulaton of P, the vertex v is incident
to a chord or not. Prove that there exists a chord joining v; and v,—; when vy is not incident to
a chord.)

Problem 2: 000000 PO0OOOO v,v1,...,v,-1 0000000000POO 200 v;0 v;0
goodoopPODOOCOOOO0OO0O000ODDOOODOOOOODOODOOOODODOODOOOOO
0000000000 (Let P be a polygon desribed by a sequence vg, vy, ..., v,—1 of vertices. For
a pair v; and v; of vertices on P, describe an algorithm that determines if the line segment joining

v; and v; passes through inside of P. Evaluate its time complexity.)

Problem 3: 00000 P28(TSP) 000000000 0D0OOO0OODO P28-A0000O0OOOOOOO
000000000000 0000000000 (In the lecture, P28-A0 is the algorithm solving
the problem P28 (the travelling salesperson problem) by dynamic programming. Evaluate its time

complexity and space complexity.)

Problem 4: 00 000000000000 000p(0<p<1)0000000O000DOOOODOOOO
gboogbooboobobbooboobooboobonooo

1. 00002000000
2.00000000HDODOOOODTOOOOODOOOOODOOOO1IO00O0OO

oboboooooooboboboboooooboobobobooooboobDoooobobobo
0000000 (There is a biased coin such that we have its head with probability p(0 < p < 1).

Then we can enumerate a fair coin by the following Von Neumann’s algorithm:

1. Toss the coin two times.



2. If it comes (head, tail), output H, (tail, head), output T, go to the first step otherwise.

Calculate the expected value of the number of coin tossing in this algorithm. Discuss how can you

reduce this expected value.)

Problem 5: 0000000000000 00O000000< e< 1000 f(n) =n°00000
f(n)log f(n)=0(n) 0000000000000 0000000000000000000000
0000 O (In analysis of randomized algorithms, we use the fact that f(n)log f(n) = O(n) for any
constant 0 < € < 1 and a function f(n) = n°. Prove this. If you need it, you can use I'Hopital’s

rule.)

Problem 6: 00000 p(0<p< 1) JO0O0O0OO0OODOOOOOOCOOOOOOOOOOOOOOOO
000 1/p00000000000O (We continue trying some event with probability p(0 < p < 1)

of occurrence until it succeeds. Then prove that the expected value of number of trials is 1/p.)



