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Now we will prove several limit theorems
that will help us find the limits of more

complicated sequences by breaking them
into parts

This limit of sum is sum of limits If Sn and tn are

convergentsequences 12 lsnttnl liaosnth.at n

Ex so E Em Is 0 0 0

Recall triangle inequality latb alt bl

Pf Let s 8 Sn and t Entre Fix 0

We must show there exists NEIR so that
no N ensures Isnt tn Stt CE

Note that Ksnttn stt Isn s Itn t



Since snes and tn t given 0 there
exists Ns and Nt EIR so that n Ns ensures

Isn SKE and n'Nt ensures Itn tkÉ
Let N max Ns Nt Then for all n N
Isnt tn stt lsn sltltn tle.tt E

Remark The requirement that sn and tn
are convergent sequences is necessaryFor example sn 1 tn 1

t

Then he sat in 0 but 170 Sn and
Isotn do not exist



The limit ofproduct is product of limits If Sn and
tn are convergent sequences 1 sntn kfosnksa.tn

Exercise
Give an example to show that the

assumption that sn and tn are

convergent sequences is
necessary

for the previous theorem to be true

Pf Let s Issn t btn Fix E 0
We must show there exists NEIR so that
n N ensures Sntn stke

Note that add and subtract

I sntn stl lsntn snttsntst.IEsntn sntl lsnt stl
Isnlltn tltlt Isn's

Since Sn is a convergent sequence it is
a bounded sequence that is there exists
Ms so that Isn Ms for all n DefineM max Ms It 1 ensures mems Matt m so



Combiningwith estimates above sntn stkmlti.tl Mises
For É Em O there exists Ns and Nt so that
n Ns ensures Isn s ke and m Nt ensures

Itn tic É Let N max Ns Nt Then for
all n N Isnt n Stk ME ME E O

Tha limit ofquotient is quotientof limits If snand tn
are convergent sequences sat 0 for all n

and Isn Sn 0 then

hit E time
Ifs Sn

Pf See textbook



Tha basic examples
a limo E D O if p O

b Into an 0 if lak I
c limo n'n
d info a'in l if a O

Pf See textbook


