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00 (Note): 0000000 OO0OOO0OODOOODOOUOOUOOOOOOOOD Ad00000000
0000000000000000000000 (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.)

000000000 15000000000000000 (Choose and solve some problems from below

which make 15 points or more in total.)

Problem 1 (5pts): 0000 500010005001 000000000000000000000DO0OO
0000000000000 00O(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.)

Problem 2 (5pts): 0000 5000300010005001000000000000000000O
0000000000000 00D0000000O0O00000D00DODD0DO0DOo0DODOo0ODO0OO0
000000000 (Assume that we have coins of 50yen, 30yen, 10yen, 5yen, and lyen, and use
greedy algorithm to pay. Then consider if the greedy algorithm achieves the minimum number of

coins. Prove that if it use the minimum number of coins, or show a counterexample.)

Problem 3 (5pts): 000000 nO0000 O(r?)000000000000000000O0O0OOOO
O000OnOr0 (r>1)00000000000000000O0O(Suppose that there is an algorithm
that runs in O(n?) time. Estimate its computational complexity when the size of input is r times

larger than n.)

Problem 4 (10pts): 00O a[0],...,a[n—1]000000000000000000000 (do,%1,---,%%—1)
0000 A0000O0O0000000O(For agiven array af0], ..., a[n—1], the sequence (ig, i1, ..., ix—1)
of indices is called a monotone nondecreasing sequence.)

0 g <1 << lp_q
e alio] <afi1] < -+ < alig—1]
0000000 0000000000 00000000O000DOO0U00OOOoDOo0ooooOo

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

sequence, and analyse its time complexity.)

Problem 5 (10pts): 0000000000 F,OOOUOOOOOOOOOO(The ith Fibonacci number
F; is defined as follows:)
o [h=F=1
o F;=F, 1+ F, ofori>1
000 F,00000000000000000000000000000O0 (Design an efficient

algorithm for computing F), and show its running time.)

Problem 6 (15pts): Problem 4000000000000 O(rlogn)00000000000000O0O
0000000 (Show a fast algorithm that runs in O(nlogn) time (or faster) for Problem 4.)



