
1. (9) For any ET0 ,
there exists a positive integer

N such that

d(pn , p) <& for all n > N

(6) For any ET0 ,
there exists a positive integer

N such that

d(pn , Pm) < & for all n . m > N.

We can also define Cauchy sequence in terms
of diameters.

Let En = [PnSnIN = [PN
,
PN .. -- Y

For the same E
, it's equivalent to say

diam(EN) < E



2
.
(a) The sequence San3 converges to 2.

Because for any Exo , we have

1- 2) = / Inal < 3n
16) We first show that

he = 0 and -
For any Exo ,

we have

In-olE +n

and I = n

Then we know that (bn) = [in] converges

and neI =/, ) = 10
, 5) .



(3) We claim that SCn] converges to
2
.

First
,
notice that

l - (n) = / - I + + + .. - + an
= 1 - (1-5)(1 +-+ 2 + -+ )
= El1 - (1 -5))

= - 1
↑

For any Eso ,
we have

< 3 for all n> logz +

Therefore
,
Scn] converges to 2



Since lim Xn = d
,
we have

n=0

Lie(2x + 3Xn + 4) = 2 lim X+ 3 lim X 4
n-0 n ->a

= 2 (lieXn + 3mX
= 2d + 3d + 4



19) We construct a sequence [an] and its

subsequence (bn) by letting
for n = em

an = 92 for n = 2 m-1
and bic = 92, UK

-

If san3 converges to a number P,

then he (bn) = P because every subsequence
of a converging sequence will converges to the

same limit. But we know that bk = 1 XK ,

so p = 1 .

This leads to a contradiction since 92m-1 = 2 VmEN
.

Thus (an] does not converge.

(b) Let (6k) be a subsequence of a Cauchy sequence [An3
such that be = Afk) and f(1) (f(2)) -. - <f(k) --

Assume that Bob = p
,
we show that Ean = P.

&EX 0
, by definition = N, N2 such that

d (bk , p) <EVkIN , and dan ,
am) <E n

.
m > Na

Let N = max (f(Ni) ,
N2)

,
for all n2N we have

d (an
, P) < d(an , 9fIN)) + d(9yIN) , P) = E + d(bx ,P) & E

Therefore (any converges to p.
&

↑


