Math 447: Homework 1*

Due date: Wednesday September 3, 2014.

1. Foreach n € N, let A, = {(n — 1)k : k € N}.

(a) Determine the truth value of the statement: for all n € N, A,, C N. Justify your answer.
(b) Find AQ N Ag.
(¢) Find U,enA, and NyenA,.

2. Suppose that A= B :={z € R: 0 < x < 1}. Consider the subset C := {(z,y) : v = y* + 1}
of A x B. Is set C a function? Justify your answer.

3. Suppose [ : A — B is a function.

(a) If E and F are subsets of A, prove that
L f(EUF) = F(B)U f(F)
i. f(ENF)C f(E)N f(F)
(b) If G and H are subsets of B, prove that
i f[T(GUH)=f"(G)Uf(H)
i UGN H) = G N )
(c¢) Give an example to show that equality in 3(a)(ii) need not hold in general.
(d) Give an example to show that it is NOT in general true that f(E\ F) C f(E)\ f(F).

4. In Section 1.1, do Problems: #16, 19, 20, 21, 22, 24.

5. Use Mathematical Induction to prove the following:

1 2
(a) ForallneN, 1° + 2 4 ... 4 nf = (@) .
nprn(n+1)

(b) For all n € N, i(—l)k’dﬂk2 =(-1) 5

k=1
(c) Foralln € Nand n >4, 2" <nl.

*This homework covers Section 1.1 and 1.2. Please do as many exercise as you can in the textbook on these section.
Please let me know if you have any question.



