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

Problem 1: T(n) < T(an)+T(bn)+cn0 0<a<1,0<b<1,0<a+b<100007T(n)=0(n)
00000000000 (When T(n) < T(an) +T(bn) + cn with 0 < a < 1, 0 < b < 1, and
0 <a+b<1, explain the reason why we have T'(n) = O(n).)

Problem 2: 2000000200000 R ={(1,2),(2,1),(3,1)} 0 B={(2,2),(3,3)} 000000
0000000000000000000000000000 200000000

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

000000000000 00000000000000000000UoDOOODOd(For given two
point sets R = {(1,2),(2,1),(3,1)} and B = {(2,2),(3,3)}, solve the linear separability problem
by solving linear programs. That is, you have to solve the problem by showing feasible solutions

of two linear programs above.

Problem 3: 000000 PO0OOOO v,v1,...,v,-1 0000000000 POO 200 v;0 v;0
ooo00o0oOopPOO0OOOO0O0OOCOOOOOOOOCOOOOOOOCOOODOOOOODOOOO
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 4: 00000 p(000 0<p< 1)ODOOOOOODOOODOOOOOODOUOOOODOOOO
00000000 1/p00000000000 (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
is1/p.)



