Math 220, Spring 2020 Midterm 1

1. Recall that if S is a set, the powerset P(S) of S is the set of all subsets of S.
(a) [3 points] List the elements of P ({1,2,3}).
(b) [3 points] List the elements of P (0).

(¢) [3 points] List the elements of P (P (0)).

(d) [3 points] List the elements of {S eP({1,2,3}) | IS]= 2}.

2. [12 points] A drawer contains 8 gray socks, 10 black socks, and 6 white socks. Suppose that
you draw 10 socks from the drawer without looking at them. Prove that you will definitely
draw some four socks of the same color.

3. [12 points] For each of the following statements, write the negation of the statement using
logical symbols without using the ~ symbol, and determine whether the negation is true
or false. No explanations are necessary, but an explanation may earn partial credit if the answer
is incorrect.

(a) 3n € Zsuch that (21 n)A(24 (n—1)) The negation is (in symbols):

.. 0O True
The negation is: O TFalse

(b) 3z € Rsuch that Vy € R, y? # 2. The negation is (in symbols):
Lo True
The negation is: O TFalse

(c) Va€ ZVbe Z ((a|b*) = (a|b)). Thenegation is (in symbols):
.. 0O True
The negation is: O Talse

4. [12 points] Prove the following formula, by induction on n.

1 N 1 N 1 - 1 . 1
1-2 2.3 3-4 n-(n+1) = n+1

5. [12 points] Let n be an integer. Prove that n is odd if and only if n> — 1 is divisible by 4.



