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(a) Show that if X =

(a)

(b)

(b)

Final Examination, duration: 3 hours

lim (z,) = inf {z,, : n € N}

T; sup A ¢ A, show that sup A is a cluster point for A.

Let

Jn = (0, 1)for all n € N, prove that Mpen In = ¢

16 > 1, show that ( n) converges to zero.

(#,) is a bounded decreasing sequence, then

Using the continuity of f () = e*, apply a sequential argument to prove that
(”‘\/ e"+1> converges to e.

If £ :[a,b] — R is continuous function. Show that there exists z* € [a, b] such

that

f@)=inf{f(z):a<z<b}.

If /: R — R is continuous and f ] (z) = 0 for all z € (, show that f (z)
all x € R. . |

T zeQ
Let f (z) = {1—~z 2 ¢ Q,

1. Show that f is one to one, f (f (z)) = z, and find f~I.

2.

Find all the points at which f is continuous.

Prove that if f is differentiable on I = [q,b] and if £ is a number between f' (a)
and f (b) , then there is at least one point ¢ in (a,b) such that f (c) = k.

Let I be an interval and let f: I — R be differentiable on I. Show that if the
d-rivative f' is never 0 on I, then either f' (2) > 0 for allz € I or f' (z) <0 for
alzel

F-zaluate the following limit if it exists:

Lo limg o+

sin o

2. iMoo X222 (z > 0).

3.

VaTa

Insinz

hmm"’0+ Intanaz

Prove or disprove
If K > O,f;R—-»Rsatisﬁes]f(:n)—f(y) < K|z—y]|forall z,y € R,

i

then f is continuous on R.-

n

If (zp,), (yn) are both properly divergent, y, # 0 for all n € N, then (5’-‘-) is

properly divergent.
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