mgroger Inteqral: one o enalppinks is 62 nstead of comtaut

Exampie I+ +l2g.

(H) -ejevmwnc. sevied wl rz=l.i. — DIVeRrbES
n: 0
e:ample,: 0.2+0.04+0.008

é: (0.2)": tonverces

-inSte Ke li Lo
o)
oo
b e (diveroes)
.1'A . lim [’{l:l X ) _ b S |_ = n/n []”Y] - llM (In la) (MQ)—‘I ¥
X X ® bavo 2 (4 dy: ||/Yl ['C 2 X
r s e)ly) 2 b7e2 ‘
-b -2 -2
Japp:oacm‘(? = 0. e
- - ()=
. ) . m
Example whgre g m,l:earam has n indivuty msmwﬁ/nﬂ/by: -
X (03X - Siny
| ] -, — M
Sd_’f - S" m= i I: /«] 4 (|) - lim 4™, + S Xt
P s b0 ba0" 3 °o T
& bt Sunckion doesn'e exisk @ x<0 , % createb L leb b appr. O himn [M -
b0 3 b
éxamme where limit indetermivate u(y, [ SW,X:I 'W Flim P/Lm
00 dv -
Sve o vx|e”
1
-xe¥-e” ol s T lim SinX
i bt
b )
i g -\( SN _ OSTT
b\;:'a[ye‘, i [ 1 T oo A - ¢
v
i AL 6-1 =4
(28] L lere)
- b 2 i 2 _ =z
_ &%+? _bhm ev ‘& e
indeterminake
s0 U Hopitals
Seq;uewcez. series 8 partidl sums Example: Uy =27" forn21 IS we alredoy ave the pareid sums:
=3
) ~Q . a2n-| ' \ Ui =5k~ Sy
~Serigy=sum “8 3 seguence S"‘\T » ::::Ssi -SSZ fsfsrznp\c: s:,. =3n%)
“parGial UM Sy Uirug tus ¥y Examyple: expression for e ntn pareiaL vum of Kg_.\ -3 gz 3|
Se= g Sz tasla-le F (e)-Guenty
A ) S 4T - g2 vk -3
__(‘_e)n) YeoMetriC seried Ug = bK-3 k>2
_ 4 a . P R Jirst; teren
jn' 1-% a= Li =3 %éxample:sn:mn
” Uizlng =0
Sp = 3! e s IhK
3 = [ni = (k-1)
- K
In (ﬁ) , «20
,SeViCSCoV‘IVCV%% i} 2dd up &2 vwmizer af Eermg N 2enes L gek Sinite som ( 3¢ 202 t%a—i%.. =6)
~ Series diverges wnen sum keeps growivig wis eurd
o 6o . a
' GEOM ric: ar" or arh SUM QOF & GEOMETRIL SERIES.: 1-v
) etric: 2 2 — =
-series convenavs i§ “level and duiveryed for Irl2a | > 1—.6.2 = \? =wom



|
Z) P-series: 2w
- Serieg converger i§ p>1 2 ouverged for p£1|

Exampie: 1+§+35+5..
60

JUBE 2NOW § ik converges
2L > poa 5 coNUERGES bo §inibe &, net wna B is

nzy hWd
C TN
gemplc. I+l r{‘-

2} psi> ONERELS

nz=t

3) Nbh berm §or ouverqauace (on1y . divergonce)

i§ lim 3n #0 or i limit ODNG 2 Zl 3= DIVEREENT
1d

nseo :
-1§ induvidWgh tevmss donte appreach O, sum can‘t

Exaonple: Show Bl g _:'l' 2p rZ e i el&ver%wlk
g n 2 Tz = ...
he) K

[ - . . R
. nz| 20 = sevien io wversud.'

Kinconesive iy m 3, =0
nsoe

Q) Direct (omparison -

“given 1 posibi seried "E;‘a,, and hZ'bn SuCth Enat every ap£on
[ - = P
- i% ;,Z{' bn Converyes ko a limit S, tmnnZ_'l 3. (ONVEEGES to g limit T where T<S
-i§ "2' dn olfverg% then Z:b,. oliverges
= 6o { h:
Ex: snow tnge ésus
—wmparcm;—T
A
5“;3 5h

1
13rger

Lhgmi nUnr

oo oo |
-We, me bhu”_zl ;;_n [0MV¢V9M. b/( ?LDMb&h‘c wi red N 50 y.zi Hhi3 CCJM\]&R(‘)&S Tw
o B

Ex: show thae nE} T diverges
Hi o z
-plestsl, DNEEEES, se S Ta-T OWERGES

5) Limit Comparison:

1) Geometric
arn leval nv.

lrl>1  div-
Z) p seriex
3 pP>1 conv.
WPl div

£ have to pick obher
thk is are,a,QgV

“9iven bwp poxibive sexies : n Z:b,, whewe i
c* hz ne 1Z

3
M == LS00, botn either C ov D

bn

P S T e 5L 4
w=| 12 7 it dan-3 =T

((m L: «m -:ILz\_
1200 70_7 1>0 n360 " Yz 2 >0

B0TI+ biveltE

Both —t— L = (UNUEEGE
7"z 7
60
Yoo -3

(,)) Zatio Test
12 'i;‘ﬁl_\ 41, then seried i3 CONVRVGRIE

“9ivtn @ series .Z W, i§ SN
23, ouuerg,u.

=4, vakid tesk incanciuxive ‘k UL wihen Avn ha’ Gactoriail or pOWert

% 2
Ex: show bmit 3 ST <0

R e T R V" S o
" OO TER (il ~ Wil =0 - conver
b § 2L
Viel ”S
im W ; n!

npee T L, T —
7 (mD)*
n? ‘
— - 0 = DNERLEY

(na1)*



- Some $erie® don't hy Fomula to calcuvate indiite um S

-PpPrex. do sum by wu4@ parviak sum °‘d‘ Siree n terms Sn
-pavbial sum % bgd amnk (evver) S Sn

- N3X(IMITL evror = rang{ a& EePiilitiey Sor infivite sum

7) IntegraL Test

) i§ SSU) X converyls tiun ? §n) converges

n) iy jﬂy),w oiveryes (:mnz g[n)ouvaﬂ;%

—9iuen corw-:nuou& posibive decrm&@gunmow Sty) ; X241 & given the nteoral SHX)MM
Ex: Show bhat:ﬂ 2 (03 (+) (onveryes

§ o @r ()ar

° IS i text
. 1 P quali§ies ow,t(ﬁl’@l'
« X0 S xto5(£) T bic cons.) pos, ) 2 otec

/IM sin [J-)} usy®
_SW{-)‘.SM() = N

-SinQRinL = sinl —> inteqrak converged o Seviel zj hzcoss(-ﬁ) converses
éx:HaVMOm’C Series:
)

L siver
;:jl,,mwj,bs

hb -l — oS 3 inkeoral olveryed

e 5 L

l¢n?
n=

esbimate sUM by 3ealivigy b Sirse 2 terms
! \
iz *

- =o.
w2t T s

“to maxinize evver: gince 2toPRed @ 37 Lo > Tape O

~50: sumof series 8 ﬁ'ﬁz Iot:wlﬂ 08 i

s

22 S[irwan (xﬂ

artkan oo — aretan;
. artban3 =0.322 & evver
§ ) Allxmakwg Sevies

(o]

i§ bov an albemikivg sevies S 2,

| 45 ('OMH
Ex: svew bmu,-w\ - ComveV}&S
lanl"-L la = _
a) lﬂu,. ) "dm ( Sor SuFficientiy laﬂg& n ! ’ " nel
o) lim la,] =
n369
THEN SER\ES 1S CONVELLENT

€
;‘_1 l2a] is omrgont

lam 1¢) | forad posiGivg l‘MW n
ABSOWTE Us. CONVITONAL: @ series £13, s sbmautely convergone

36 Jan | € 12u) §ov Al pexivive (VkegRit 11
1'm

hsw n =0 -~ converses
1§ series
bt (“l)h be g
bx: ) T iS abseltely conerpht be e senies 3, 57 is omvergat (p-senieg)
n=|
15 9 series :j
o

62 , W

IS CDWV\',YW bub b Riie 2 l3n\ s OMVLW then we sy Slu seried 1 covielctionaldy tonverspmt
=1
h) i conaitionally convergonk ble <eries 57 1S Mak (naramonic) ) hub series 2

| n

'S (uternativg)



i Si du is the Sum of an siternativy series enat sabigies 1a,1e gl Sor in 3 it 2,1
L5 THEN: fhe evrovin takiny the §ivie n berms @ an approx. to S Lthe Lrunation ervor) is (ess than the vles. vatve 4§ e (uri)ey berm
IS-Sul €13y, | -
€x now many terms of Z' T ™ el bo i qppmy. sccorike  to witiuin 0.00)

- a;l;erm,tu@—) oviverges al%aw&ey

% [3-5, ;Llau.l M\H)Z

Ews regquive (m_l)z < 0.00\
n> zp.62
Therefore we wued by takte 3\ berneg
¢ )“
Ev: §ind ronge of vl r e me' T ity sum of te 1% nne terms 8 sperox
‘) cheele 4 cornsergey cp

[Buri | < '?nl
L )

(nH)! N -L_I

2) )i, laul-07

; |
v h—l’:a YeS

3) sum o tirst 3 verm;

) erroris 4" Lerm
-0 |

SPTERETY

SY sum § 5 T= 45&% .



