1216 Computational Complexity & Discrete Mathematics Report

2009 Term 1-2 (June-July)
Ryuhei Uehara (uehara@jaist.ac. jp)

Propose (O00): July, 9 (Thu) 070 90 (O)O
Deadline (O O): July, 16 (Thu) 10:50am 070 16 O (O )10:50am0

Note (O 0O): Do not forget to handwrite your name, student ID, problems, and answers on your report.
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Answer the following problems. 0000000000

Problem 1 (3 points): Determine if each of the following equations is true or false. If it is true, prove
it. If it is false, disprove it. 0 0 0 0000000000000 O0O0OO0OO0O0O0OOOOOOOOM

1. 100n® = O(5n* + n)
2. 5n% +3n = O(n* + 8)

Problem 2 (3 points): Prove that the set of rational numbers is countable. 00000000000
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Problem 3 (4 points): In the class, Uehara prove that the set of real numbers is uncountable. In his
argument, replace all “real numbers” by “rational numbers.” Then, the argument should be wrong
(if the claim in Problem 2 is correct). Find out the wrong point. 000 000000000000
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