1216 Computational Complexity and Discrete Mathematics Report (1)

2014, Term 2-1
Ryuhei Uehara(Room I67b, uehara@jaist.ac. jp)

Propose(O O0): October 9 (Thu)
Deadline(0 0O 00O ): October 20 (Thu), 12:30pm.

Note(O O ): Do not forget to handwrite your name, student ID, problems, and answers on your report.
(0000000000000 0O0O0DU0OO0O0DUODOOoUOoOoOOoUoOn)

Answer one of the following three problems. (0000000000000 0O0OO)

Problem 1 (5 points): Let S be an enumerable set. For any subset S’ € S, prove that S’ is also
enumerable. (SO0O000000O00O0O0OO SOOO0OOOO0OOO S 000000S' 000000
0oooooon)

Problem 2 (5 points): The set N of natural numbers is enumerable. Now, prove that the set 2%V of
subsets of N is not enumerable by diagonalization. (000000 NOOOODOOOOOOONDO
goooooo 2NDDDDDDDDDDDDDDDDDDDDDDDDD)(Hint: For S ={1,2,3},

we have 2° = {0, {1}, {2}, {3}, {1, 2}, {2,3},{1,3},{1,2,3}}.)

Problem 3 (5 points): At the last slide of the second lecture, we prove the theorem that claims “The
set R of all real numbers is not enumerable.” Now let replace every “real” by “rational”. Then it
seems that we prove the theorem that claims “The set R’ of all rational numbers is not enumerable.”
But, the set of all rational numbers is enumerable. Point out where is wrong. (000000000
obdbobobooboboUoboUob RODbDODbUObDOUODODObDUOODUOUOLOUOObDUOUbUODbDDbOO
0000000000000 0000000000000000000 RRO0ODOD0OO0O0O0oogg
0000000000000 000U00O000OOo0O0UOoOO0OoOOoOoUOooooon)



