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0000000 30000000000 10002500000 (Choose and solve three or more problems
from below (10 points each, 25 points in total).)

Problem 1: 000000 P3-A600 0000000000000 OO0OOOOOOOODODOOOOOO
0000000000000 00000000000000 (In algorithm P3-A6, it computes the
maximum value of an interval. In this algorithm, how can you compute not only the maximum

value of an interval, but also the start and end indices of the interval?)

Problem 2: (1) 0000 500010005001 00000000000000000000O00O00OO
00000000000oo0O00O0((2)oo02ro000o00o00Uoo0o0O00DUOooooOoUoon
000000000000000000000000000000000000((1) Assume that
we have coins of 50yen, 10yen, 5yen, and lyen, and use greedy algorithm to pay. Then prove that
the number of coins is minimized by the algorithm. (2) Suppose that you have, not only them,
but also 27yen coins. Then consider if the greedy algorithm still works. If it does, prove it. If not,

show any counterexample.)

Problem 3: Prim00000000000000000000000000A0O0 (Prove that the Prim’s

algorithm computes a minimum spanning tree.)

Problem 4: 30 p; = (21,y1),p2 = (22,¥2),p3 = (z3,y3) 0D 00000000 300 pipaps OO0
oooo so
S= %((302*361)(313*?/1)*(5”3*‘Tl)(yQ*yl)) W
00000000000D000000000D000(For any three points p1 = (21, y1), p2 = (22, y2),
and p3 = (73,y3), the signed area S of the triangle p1paps is given by the equation (1). Prove it
(possibly partially).)

Problem 5: 200 000000000000C0 000000 yOOOODODOOOODODOOOO
ooooooboooooooooon

Problem 6: 2000000200000 R ={(1,2),(2,1),(3,1)} 0 B={(2,2),(3,3)} 000000
0000000000000000000000000000 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

000000000000 000000000000000000000DO000D0O((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 two solve the problem by showing feasible solutions

of two linear programs

b > —a+2 b < —a+2

b > —2a+1 b < —2a+1
and

b > -3a+1 b < —-3a+1

b < —2a+2 b > —2a+2

b < —3a+3 b > —3a+3.



