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limits arebasis of Analysis realnumbers derivatives integrals
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here we usually dealwith seq s of real numbers
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central concept convergenceof seq s

loose definition If the au's come arbitrarilyclose tosomenumber a

for largeu i we say Canteen converges to a
The number a is called the limitofthe sequenceandwe
write a highau or an Eta

If no such a exists the seq diverges

for rigorous definition
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forlargeu thereis some New largedepending on E s t

Ian al CE Lor I au al ee for all uz N

Fomalhigorousdefofconvergei

For all e so thereis an Ne w s t Iau al c E forall u N
EETR for some a

E fight O

iii IT E I feeds p



or hi E him high IT I

him 2h21
u sa 2

an u diverges

au C l diverges butnot an In

geometricprogression an of for someof EIR
O forIq14

Eigg 9 I for q
digs

c

Properties1 If an a b b i then

antby atb
an by a b

Fu f if bn70 forallu andb 1 0

formalproofof C weknow an a i e lan al arbitrarilysmallfor
large 4 and same forbn

Then I cantbut atb an a thou b Elan attIba b1
which is arbitrarilysmall



note little 1 1 141 is called the triangle inequality
check forrealnumbers

later also true for vectors
thy

2 If seq Canhear converges it is bounded i e there is some B s t

for all new wehave Ian1 E B
Converseisnot true e g l l isbounded butdoesnt converge
statement in mathematical notation
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37Def A sequence Canhear is called Cauchy sequence if
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note for an ETR convergenceof a new
7 Canhear Cauchy
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11 11
notnecessarily true Consider e g Cauchysequencesofrationalnumbers
Thosemightnothave a limit in therationalnumbers i e theydon't

converge in the rationalnumbers buttheycouldhave e g TI as a limit


