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

Problem 1: 000000 P3-A60000000O0COOOO0O0OOOOOOOOOOOODOOOOOOO
000000000000000000000000000 (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: 0000 ¢, 00C,00Cs00 30000000000000D0O00O0DOOO0OOOOO
00000000000 C; < Cy < C30000000D00C,,Cy,C3000000D0ODOO0O
(Assume that we have three different kinds of coins Ci-yen, Cs-yen, and Cs-yen, and when we use
greedy algorithm to pay, the number of coins is minimized. Let C; < Cy < C3. Then show the
conditions that Cy, Cq, C3 should satisfy.)

Problem 3: Kruskal 0000000000000 D0OOCCO0O00O0Prim000000OCOCOOOOO0OO
00000000Doo00oo0o0o0oo0ooDoooo0oo0oooooooooooDoooon
00000000000000000000000000000000 (For finding the minimum
spanning tree, is it possible that two solutions by Kruskal’s algorithm and Prim’s algorithm are

4

different? If the answer is “no”, prove it. If the answer is “yes”, show an example. You can assume

that the correctness of these algorithms has been already proved.)

Problem 4: 00 a[0],...,a[n—1000000000000000000000 (g, d1,...,i5_1) 000
0 k000000000000 (For a given array al0],...,a[n — 1], the sequence (ig,i1,...,i5—1)

of indices is called a monotone nondecreasing sequence.)
0 g <1 <t < lp_q
e afip] <aliy] <--- < alig_1]
0000000 e[ |U0000000O00O0O00OO00000ODOUOO0OOUOOOODODUOOODOOOO

0 0 O(For any given array af], design an algoithm that finds the maximum monotone nondecreasing

sequence, and analyse its time complexity.)



Problem 5: ;0000000000 F,0000000000000O (The ith Fibonacci number F; is
defined as follows:)
e Fy=F =1
o [I=F, 1+ F,_ofori>1
000 F,00000000000000000DO00O000000O00O00O0O00O0O00o0oOOon
00000000000 (Design an algorithm for computing F),, and show its running time. Since

design and analysis are important, efficiency can be good or bad.)



