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1j-(a) If X = (&) and )} = (Yn) are convergent sequences real num-
& l

bers and il », < Yn for all n € N then prove that

lim (), ) < lim ()
(b) I X = (2,)is a convergent sequence of real numbers and.i », > ()
for-all n e N then prove tha

r=lim(e,) > 0.
(¢) Let (2,) be a sequence of positive real numbers such that L =
lim ('—%) exists.  Prove that. if L < 1. then (rn) converges and
lim (r,,) = 0.

(d) Use the Squeeze Theorem 1o determine the limit

e ((/151 ”_)

(e) Prove that every contractive sequence s a canchy sequence and

convergent.

[2]-(a) L ACR, and f: A — R Las a limit at ¢ € R then prove that.
[ is bounded on some neighborhood of .

(b) Show that if ¢ > 1. then the lollowing series is convergent
2. :
n (I n)(In In n)e

(¢) Suppose that im, ., [() - L where L > 0 and that lim, ,.g(r) =
oo Show that lim, | f(riger 0L 0. show by example that
this conclusion may fail.

(d)Iff: A - Risa Lipschitz [unction. prove that /is uniformly
continuous on ..
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[3]-(a) Discyss the convergence or the divergence of the series with nth
term .
Lo(lnn)™ ™", 2. (In n) e V"

(b) Suppose that 3 a, is a convergent series of real numbers. Either
prove that }4 b, l'L)ll\'k‘l'}i('\ or eiven a connter-example. when we define

b, by

(1). a, s n, (2), ———
(¢) Prove that a Canchy sequence of real munbers is bounded? Give
an example of a bounded sequence that is not a Canchy sequence.

[4]-(a) Show that if fi..... [, are in Rla. b] and if A,

the linear combination
n
/ — Z /‘AI_/.I
i=1

b ! -b
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(b) Let [ be dehned on [0.2] by

bhelongs to Rla.b) and

L. %% 1z
(). 0h l.

|
./‘\»" l

Show that the Darboux integral exists and find its value.
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