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1. Prove that

for all n > 2.

2. Suppose that f: X — Y is onto and A C Y. Prove that

FFHA) = A
[HINT: Use elements of the sets.]

3. Decide if the following statements are TRUE or FALSE. If FALSE, give an example showing
the statement is FALSE.
(a) If f: N — N is one-to-one, then f is onto.
(b) If f: R — R is one-to-one and onto, then there is an inverse function f~1!.

(c) If A C R is bounded above, then there is an element a € A that is a least upper bound
for A.

(d) Let f: R — R and g: [0,+00) — R be the functions f(z) = 22 and g(z) = /. Then
(fog)(z) =z and (go f)(z) = z.

(e) If 22 < y?, then x < y.
4. Give examples of the following phenomena.

(a) A function f: R — R that is one-to-one but not onto.

(b) A function f: N — N that is onto but not one-to-one.

(c) A function f: R — R and sets A, B C R such that f(ANB) 2 f(4)N f(B).

(d) A sequence of intervals J,, = (an, b,) where a,, < by, for all m and J; D Jo 2 J3 D ...,

but -
() Jn=0.
n=1

(e) A sequence of intervals J,, = (an, b,) where
ap <az<az < <ap <o <bp <o <by <y

but -
() Jn # 0.
n=1

5. Suppose a,b,x,y > 0 and 4 < L Prove that 4 < a+x‘
b "y b b+y



