N1 o000o0oocoggon (Algorithms and Data Structures)

2015, Term 1-1
00 OO0 (Ryuhei Uehara)(Room 167b, uehara@jaist.ac.jp)

00 (Propose): April 22 (Wed)

0000 (Deadline): May 8 (Fri), 11:00am.

00 (Note): 0000000000000 OUOOOOOOO0ODDOOUOOOOOOOOD PDFOOO
000000000000 WordOOOOOOOO (Do not forget to write your name, student ID,
problems, and answers on your report. You can send your report by email in PDF file format. The

report in Word file format is not accepted.)

000000030000000000000000 500 100000 150000 (Answer three of the

following problems in English or in Japanese. Each makes 5 or 10 points, and 15 points in total.)

00 1 (Problem 1): (5pts) 0000000000 D000O00UODO z,y0000000000O00
000o0doddooooooooooooDooOOoO0o0oooooDoOO0o0o0o0oooooooooog
000000000 (Let z, y be two integer variables whose values are already set. We perform the
following substitutions. Give some concrete values and check the sequence of substitutions. What

does this sequence aim at?)

T =a+y;
y=r-y;
T =2 = y;

00 2 (Problem 2): (5pts) 00000000 (Prove the following)

18n% +4n +2014 € O(n?)
18n% +4n +2014 € O(n?)
18n? +4n +2014 ¢ O(n)

00 3 (Problem 3): (5pts) 00000000 O0OOOUOOOUOOOOOOUOOOOOOUOOOOOO
00 0O O (Prove the following two sets are the same sets. Follow the way that Uehara described in
the class.) )

O(logzn) = O(log,po 1)

00 4 (Problem 4): (5pts) 000007 (“07)“0000000 s0000 s=0)())) 0000000
goooboodbboooobbooobbobbtboooboobbooobboooobboo
oboboooooboobouoooobobobobobOoboboooboobbobDoobUobobo
0000 (For any given string s of 7 (“ and ”)“ like s =()(()))(), we want to check if this string is
legal or not in a natural manner. Describe and show the sketch of an algorithm and data strcutre

to solve this problem. Estimate its running time also.)

00 5 (Problem 5): (10pts) 00000 ¢>100000000000000000O000OOOOO
0000000000000 (Prove that the following hold for any positive constant ¢ > 1. If you
need, use 'Hopital’s rule.)

n® € 02"
(logn)¢ € O(n)



