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0000000000000 000000000O0O0O0S500 1000150000 150000 (Answer
some of the following problems in English or in Japanese. Each makes 5, 10, or 15 points, and 15

points in total.)

00 1 (Problem 1): (5pts) 000000 OO (Prove the following)
n. n
5 10g§ € O(nlogn)

00 2 (Problem 2): (5pts) 0000000000000 OOOOOOOOOOOOOOOOOOOO
000000000000000 (On the quick sort, if you do not choose pivot properly, it runs
slower. Explain when it runs slower? Explain how to choose each pivot, and what data that makes

it slower.)

00 3 (Problem 3): (10pts) 0 100000000000 AVLO0O0O2,34,5,6,7,89,100000000
000000000 2000000000000000000000000000 (For an AVL-tree
with one node of data 1, add 2,3,4,5,6,7,8,9, and 10 as data. Repeat the same for the ordinary

binary search tree, and compare their tree depths.)

00 4 (Problem 4): (10pts) 0000000000000 DO0O0OOO0O0OOOO0OODOOOOOOO
0000000000000 000000000O0000 (In the course, you learnt several sorting
algorithms. There are two groups; stable sorting and non-stable sorting. Indicate stable or non-

stable for each sorting. For non-stable sorting, explain when it is not stable.)

00 5 (Problem 5): (15pts) 00 0000000000000 OO0OOOOOOOOOOUOOOOOO
O0000o0oooooooooooDOoo0o0O0oooooDo RAMOOOOOODOOODOOOOO0
00000000000000000000000 (Counting sorting runs in linear time. However,
quick sorting is more popular than counting sorting although it is slower. Explain why. The claim
that “counting sorting runs in linear time” depends on the machine model which is RAM model.

Make a discussion how it depends on.)



