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1. (16 points) Let f be defined by
f(x)= » sin(L) if x=0 and £(0)=0.
X
(a) Prove that f is differentiable at 0 and that £ (0)=0.

(b)Show that 1 (X) is not continuous at 0.
2. (8points) Find 2 if y=[Vi+idr.
X 0
3. (16 points) Let f(x) =V/x , 0<x.

(a) Show that f(x+y)<f(x)*(y) and |f(x)-f(y)| <f(|x-y]).

(b) Show that 1(x) is uniformly continuous on [}, «).

4. (12 points) Show that i x Jlr ~ converges uniformly on the real
k=1 X
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S. (12 points) If f : R— R is differentiable and z = f(x-y), show that

%—I—%:O.
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6. (12 points) Let f : [0, 1] > [0, 1] be continuous. Prove that there is ¢

in [0, 1] such that f(c)=c.

7. (12 points) Let f and g be real-valued functions defined on a
nonempty set X satisfying Range(f) and Range(g) are bounded subset
of R. Prove that

sup{f(x)+g(x): xeX} < sup{f(x): xe X}+ sup{g(x): xeX}.

8. (12 points) Let f(x) =sin x. Prove that |f(x)-f(y)| <|x-y|forall x,y.




