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Assignment # 2
(Due September 19)

1. Determine whether each of the statements below is true or false. Give a one-
sentence explanation to your solution to each statement.

(@) 0e{0}; () 0e{0,{0}}; (o) {03 {0} (d) {0} € {{0}}
(@ 0cfoy; (1) 0c{0.{0}}; (o) {0y c {0} (h) {0} {{0}}.

2. Prove or disprove that for all sets A, B, and C, we have
(a) Ax(BUC)=(AxB)UAxC(C); (b) Ax(BNC)=(AxB)N(AxCQC).

3. Find U;2; A; and ;2 A; if for each positive integer 7,
(a) A; =[0,4), that is, the set of real numbers x with 0 < z < 4
(b) A; = [i,0), that is, the set of real numbers z with = > .

4. Give an example of a function from N to N (where N is the set of natural
numbers, i.e., N ={0,1,2,3,...}) that is

(a) one-to-one but not onto; (b) onto but not one-to-one;

(c) both onto and one-to-one; (d) neither one-to-one nor onto.

5. Suppose that g is a function from A to B and f is a function from B to C.
(a) Prove that if f o g is onto, then f must be onto;
(b) Prove that if f o g is one-to-one, then g must be one-to-one;

(c) Prove that if both f and g are one-to-one, then f o g must be one-to-one.

6. Prove the following statements.
(a) If n is an integer, then n = [n/2] + |n/2];
(b) For all integers n, [n/2] - [n/2] = [n?/4].



