INA - lesson | Sequences

| Def.'na the twe major problems we workk on in Seqhence & Sevies .

A. Plaxse describe the two types of probems we will study
(n *Intwduction 4> Mumerical Analgsis" part of this closs.

Solution l

1. The numericol  eualnotion Pnblam.
Given furction fo0, Calculote o Numeral approcimation {c.
Ih o certoin enor range -

I. Orolirany olifferentiol problem .
Given 0DE | finol solution of the eSuation

B. PW recal] +he Of@ﬁhiﬁﬂn of a SQ?MQ?!C@,. E)(Flofjn how S%lﬂe’]% are
Feloted to the pmblems Yyou oliscussesl cibove .

‘Solwhoh]
A sequence {0} 221 is o function o0 g
Stﬁuence 1S an prolereol List Df numbess .

To solve the two questions ghove, we. Fepresent: the function
usfrﬁ (power) Senes.

C. Plase recal| the three o{,iﬁerewt represertutions of o Sequente .
[solurtion

1, ovolered set an,Ou-" On) 5
q. peCyvence. relation ah-ﬂ——-f(‘an) WﬁJcQCmﬂ as ﬁAh(’ﬁmof an , o f)’)!//ﬁf)?jfu%

|

, .QXPULH: fiJYliOL- an :]Ccn) ) —ziﬁféan - ﬁ*\f?ﬁon I VA /—ESSDh] Sef’wnws
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Ruestion 2—B is solved in Jeff's Hanodwrten Nptes

~

Note:  #b insteadd of theorem 3.3, e 4hewem Bl

C/. Dinne the SQﬁhtha‘. ‘{anlj:il [,Lginj’ the QXPUQ'{: ]Cormqu
Qn=ie+55

A. show that this seduence is olecressing,

To Show decm“”ﬁ we heeol © show Ant) < On,
|
Qn+) = o+ e

An+i — An = G[)‘t’ﬁ'_:——]')’(h?'f;l'\—)

- D_‘r_“‘i'l_
- Tt
- =

T nh)

sinte N»e., n(nt) >0

—1
= ity <P

so we have : Ont| — An < 0.

=5 ahﬂ < Qhn 0

B- Show thot +his Sejmema 15 bownoleo

To show bounded we neeol toshw [an| <M

sinte 4 <1, Jotw <11 a

IvA1 Pge2/ [
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(ortinue #9
C. show thet this Seqhenee Is poninareasing.

Note 1f- o S&quence is decrezsing, it must be non inCreosiy |

(which s a!reaoﬂj prwec] in Pt A) .
Arother Woy 4o prove -

By clefinition of henincrensing, QGnt) € On

1

Ontl = [o+ N+
- s
On = o + =
: —ta 1
PN ot £ R

l
0+ wp € ot

= 0Ontl < On n

D. show theet this sequente s monotonic -

B\”j definttion,  4an) 77 s monvtonic £ it s either non ‘lr\crea.shq or noNoleLrésirs .
Trom Pare C We know 1t i$ NoninCressing.

W\us the Sef?mence 15 monotem ¢ .
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0. (onsider the seqhence faﬂ50::| olefined bﬂ the recurvence
reletion Q) =%, Antl = 0,5 On

(1) Find the firet T terme of +thig Sequen e

ap = >

Qx = 025X A1 = _i_’
Ay = oS )(a_)_-—’—%f:
04 = o5 X O» ,—%
Ac = oS X Ay = '733

iy Findd an exPL‘:cJt formulo for o in terms of n.

Re aal| QXPJOf ﬁi’m : an= :]Ctﬂ)
Q} = 3 = jo

2L 2 -
s = _7; — _2_; :) ah = )-n—r
Oy = & - >*
0!.}- o 'gi = ‘_2_3,

(i) Firdthe lm, An

\ ) 3
b Gn = 00 S 20

when N>k, dh1 sk, S5 leds o O
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||. Swppose ur have seguence {0n}n= | olefined by the ordered| set

23} r X £ 3
{5,_3‘,, S SRS

A. Firdl the next two terms of this sequence
‘soluﬁon_\
Motice Q> = Ai- 3,
O3 = @y-5

Ao B S o | T
€O%heh€>étfw0feﬂnsar@;7%x;_l§5_kj ;xl,@

B. Reregent'l,'hié sequence 0 Q one - tenm recunence  velodjon .
[go[wtip'nl an+) = ‘13: On

c. Finol an ex})bia‘t formulec for Gn in term of n.

3y
ND'HCQ al = 5 - ».0 3 a <
T I = K~ n-)
dr = 3 = =1 27 |
5
A3 = %F =3
D. Find the L;\@i;co an
!SD]ut‘t“an‘ ¢
limz On = !L':E S hel = 1
>

B S
BQCauée,&Sh~3«00, 2> 0, 0 4 o)

1MA) Paj&g}h{
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2. cSUL])FDSQ we have ¢ Seﬁuenaa 1 o 20 = o{ej«‘nea( bj +he vecuwente FKelition
ar=T7, Any = =1+ G

A RePresent thig sequence s an  orolereol set fire 6 terms)

= ] as = =" Q¢ =7

Q= — -0y = -7 As = —(- Gr =-]

Ay = - Cx = 1] so the sequence s :

O = —1- O3 =-] 17111133

B Finol an eplicit formula for an in temsof the index n.
koldtion]  (Gin= D™ T oy ()"

Because ]Cmr even tem,  the 1plue is positive. .

C. Find the Ll}\@iﬁ On

BY Thearem 8.3 Limit of o1 Geometnic- sefuence
I'm " = T ? e
=% i
SM =
e DNE  yz-jory 7|

Here we have An = 7)™ = 7. €)™ = - )"
D" s a geometric sequence,
r= -1, B -0" DVE

Thu the y!l%ah DNE .
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(3. (Rinteassignmest)

Bwluote the limit or state that the imit DNE for Sequence

On= 3’9(‘)‘0{)‘(
isdwﬁor\\
an“i\jx"dx: - N A 1
e - X \1 == |

= - h- (o)
= ]___.L
= =

\ _ 3 e i -

o, On = D=5 21

1o
Because as h>%, | >0

Thus the [imit of this Sequence is 1.
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