
Concepts of Mathematics Weekly Assignment #2 Due July 14

Let f : R → R. We say that f is increasing if f(x) ≥ f(y) whenever x ≥ y. Similarly f is decreasing if

f(x) ≤ f(y) whenever x ≥ y.

(25 pts)

(1) Let f, g : R→ R. Prove or disprove the following statements.

(a) [+3] If f, g are increasing, then f ◦ g is increasing.

(b) [+3] If f is increasing and g is decreasing, then f ◦ g is decreasing.

(c) [+3] If f is increasing and g is decreasing, then f − g is increasing.

(d) [+3] If f, g are increasing, then fg is increasing.

(2) For sets A,B, define the symmetric difference to be A4B := (A \B) ∪ (B \A).

(a) [+5] Prove that A4B = (A ∪B) \ (A ∩B).

(3) [+8] Which of the following is true? Prove your claim.

(a) P(N) (
⋃
n∈N
P([n])

(b) P(N) )
⋃
n∈N
P([n])

(c) P(N) =
⋃
n∈N
P([n]).
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