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00 (Note): 000000000000 D0O0O0DOOOO0O00O0O0DO0OOOODOO (Do not forget to

handwrite your name, student ID, problems, and answers on your report.)

Problem 1 (2 points): 00 0000000000000 00O00O0O0O0O0O0O0O0OOOOOUOOOOOO
000000000000 0O000O0O0O0OO0 (The following relations are known as “De Morgan’s
law.” Check them by truth tables.)

=(pVe = —pA—q
-(pANg) = —pV—q

Problem 2 (3 points): 0000000000000 0O0O0OO0OO0O0O0O0O0OOOOOOOOOOOOO
0000d000oooooooo0oo0ooooooooooo0O0ooooDooOoDooOooOooon
000000000000000000(The cardinality of the set of rational numbers is countable
infinite. That is, there is a bijective function between natural numbers and rational numbers. Show

the bijective function. You can define it formally, or show how to construct it.)

Problem 3 (5 points): SO0 nO0000000000000SO000OO0 AL BOOAZ BOUOBZA
0000 (A,B)0000ODOO0 X,0000X,000000000D000O0D0O0X,, 0000000
0000000 (Let S be a set of n elements. We let X,, be the number of pairs (A4, B) such that
A, BCS, AZ B, and B ¢ A. Then, find X,,. You can describe X,, by an expression of n, or

show the recursive relationship for X, .)



