
This was created by Keenan Xavier Lee, 2013. See my website for more information, lee-apcalculus.weebly.com. 

6.1 Introduction to Sequences
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010 Evaluating Limits

Let's recall the differences between :

hinge, =L

asX-ValueappNaohesa.they-va1uesapproaohesL.xYYnafktLasxgoestowardinfinityk1they-valnesapproaohesahori2ontatasymptote.expanding.mulliplybyconjnga1eWhenevalnatinglximafcxt4youcaneitherusei.fador.tHospitwisRulex.commmdenominalWwheneralualinglgngafcxtL.yoncaneitherusei.liHospital5Rule.multiplynumerator1donominatorbgdegreeinCRememberlximw3.O.thedenominatorExampleDEvaluate.ahxmoeIxTeximmx2txxIEtlxmjs2xtI.2Hf.3@limX2tx-2Xta.xMax2txIIEttIa2xII.x

ling
.
2×+1=9 divergent .
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�3� him 2×2*-1
× a

x2tx-2txYa2xIIxItttxim.tzxxtIExHntE-zn@1ntrodudiontoSequencesAsequenceisaninfinitgorderedlistofnumbersiai.az.a

, ,a¢ ,
. . . fsometimesitcomestartwithindexo)

[Notation of Sequences]

•an
. where Iisreferringtothetermnumberinthe sequence .

(Example) 12,24, 36,48,

...tttt9
, Az

,

A }
94

• Brace Notation is often used to represent sequences :

{an}n?± or simply { an} .

Example) I ,÷,÷
, 'E ...

represented as{n±}n?±

(Example ) { funny }q ,

Thekrmsoftheseqnencear :

t±o± , ;± ,
...
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FACTO The values in the range arecwhedthetrmofthe Sequence .

D=
: 1 2  34 5 .  . . n

(position ihthe sequence)R#a
, 92 a

, at as '  i " an
(the actual sequence)

Example) Forth sequence 132436,48, . . .

,
lwbdthedmamil range .

Doma#ei whichcanbewrittenas ordered pair :

Range 12243648 . ' ' ( 1,12) ,(2,214
,
(3,36) ,(4,48)

,
. . .

[the Limit of a Sequence]

Let's consider the sequence {nkFfn}F=±
.

Determine
ntjmaan .

9nk¥n[£t£E÷z .EE : ,Qoa,Fs÷o ,
? ...

2: •

•  •  •  •  a  •  •  • • •  •  •

⇒
b •

. •

•
•  • •

•  • a  ••  • •  •• •  •  •
•

:
.
2

5  20 25 20 25 30 35

lim Rts

n aan=t÷a×x±I×¥Y±aEx÷s±x↳→a÷=o
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Definitions
pose that an =fCn)

,
Where f is the function defined for ×z1

.

lfxlimastxs =L ,
then

him
.

an =L .

Special Notes about Sequences :

• A sequence converges ifhigh .

an =L exist
.

Otherwise
,
it diverges .

07liga TH "
= d.me -

it's bouncing back & forth from1.to - I ;
and

it's not approaching anything .

• A sequence is bounded if an e M (above)
or if Mean (below)

- never going to be above or

below a certain value
.

• A monotonic sequence is always increasing ( a
,

< az < a
}

< ag . . .)
or always decreasing ( a

,
> a <

> as > q . . . )

Examples] Determine whether the sequence converges or divergences .

�1� KEI memo yt÷e± mind
. ÷ = ÷ , amorgent

.

in{÷m3F± n↳→a±÷n±tn↳→a ÷÷± ftp.2rn
= a divergent.
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n@ymmayhavetou.se the Squeeze theorem to evaluate
.

Let's recall the Squeeze theorem :

aEquee2eTorem7IfgCxTfeIhCx1fora11xfainSomeinterva1abouta.andtda94tmjnaKxHL.thenllinftxI-L.x-aExamplDsDeterminenewhetherthesequeneisconvergentordNergent@cen3ttzItfFLwhenniserenwhennisoddinimwnnEEttnimooI.nlimwnntEIttnimw2-1sinceinnstInj3tYennt3zand1Inn3tttIe1.th

on

him
.
nj3¥I =L because of the Squeeze Theorem

.
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04ns'Iu¥IFawhen his odd :

6 6
n!nnEt÷±¥h±asI¥n¥n±

.t÷a±thim
.6¥when his even :

n↳→an¥y,In¥hIw5nn÷h Elin 6n Ht him

htafn
=

ma ft = +

him H )n3n.sn#t=9 divergent .

Example] Consider {5nj3⇒ .

Prove that an either increases or decreases
.

sidowork:

( f , . . .

, ÷) converges at } show that an < any (sequence increases)

ap < Anti

}Yjfn< 24+1134+11+4

2h-2¥¢< at
3nA

# ( 2h 3) ( 3nA ) < ¢n-1) ( 3h 4)

# 6nI#-21 <6h25 - 4

- 21<-4
,
the sequence is increasing .
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Homework page 44J 32-39


