3.2 Limit Thwms.
Given 2 sequences

X:(xp) and Y= (yn) such thet

lim (x.) 2 X and lim (¥n) = Y,

we proved that

1. Jim (Xp4¥a) = X 4y

2. lim (X2 y,) = xy.

3 To prove lum ((Xn) 2 (X,

let Y= (ya) = ¢, for all ¢.
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and lim (34 ':;;) = 3
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To show thel [im é o,
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1t ocaceh, then 04Va <V
Suppose that Ve 2 \ﬁ,'

Thea a=VaVa 2 VaVa 2 nﬁ::b‘

This tontradicts $he hyral’hcsu

that G ¢ b,

We now céa prove:

lim ~—= =0
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6.2
Pron‘: Choose § »0. Then

choose an integer K So that

K’";'z- If ne N and n2K

\

thew NnYK ? "{i‘ This Gives
\r; ’ Y—'g’; s -E', which gives

J\’:;- < ¢ , which impliey

‘v‘:;“" it n2 K we

conclvde thel ,ivn"ﬁ : 0,
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bnd that Xn € 0. Thea

X ¢ 0.
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Pf. Sed zn - Xn = In

Then Z,. 4 0, for all n

Hence the theorem smplies

lim 2, = '
- 2&1'0@0’ z ."0

S X-Y ¢ 0.
0.8 ‘nm{}(h) < “M (Yn) ‘
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Pf. To preve lLim (x4 ¢ b

Set (Yul= (b ) for alln. To prove

lim (xa3 2 6, set
The hypolhesis that r,. ¢ |

(u.!ing Preéviovs resulﬂ
implies thal |jm(x,) ¢ l.-..(y..),
or (;m (xXn) < .

Qimilark, if we sel y, = a,
fue all n, then the corollary

— Yo ¢ Xn |
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which imPlies as< lim (X,).

We now prove ;

Squeeze Thm,
Svppose that Xz (x,9, Y: (ya)

and ?’ (!..) are Sequences with

Suppose also that lim(xa)= lim(z,)

Then 'i'ﬂ(xn)= ,;mly'gl - ':N(zn).
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Proof: Let w = lim, s lim(z,}.

For any £>0, choose K so

i"ﬁt if n 2 K’ %‘.eﬂ
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Since £ is arhitrary, it follows

thﬁ‘t 'ih‘Yu) 2 WwW.
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Ratis Test for Sequences.
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