p—

mre on the Qlvesth, f ?""'“—’ﬁ"“ §3_E_ L5 9
o Combina & F:2 f(_F By oand om ¥ e Error epprix. wa i :
& fn.'f’tr fec-l’tl-lff.'i ﬁfr i‘; e 'f.rj (‘nmﬂpfea“r sunr fuf n-f mav/a";b'_ Je_r-_:fr_ %

rml?‘hafnhia EMF!.- 1:

f -]

“he boxed o tos Q:.Iiur :';
s

i Jrde A o bw, &w—'- X
o ; 4 LS 2
zzr— IR

1
emuntle © 1t Teemr fesrinnbly,. 4o oG
Kﬂ_—h ton Cleoly  Ahed % —'-—1 ;.ﬂuﬂf'%m Sin g 5 ‘;IEOEJ( = 1 ﬂ-"‘-“"

i3 '.‘.‘-L!.Nll\a, b.ﬁ'&l: s dha ftriesl‘ e iﬁrh.r,h__ b g .

'mﬂf;vhfr'f?? E,.;,,..Ff. 2

{
Pmmfﬁl.‘ -'Z'F +he rﬁd}x CHJ&’% ‘*""\ﬁ" gm‘; %.e_ r“'.-%m Ubj‘c‘f'. Zlq__;‘—-___ :

chautld also ! Adivery e -

T (Lvreerar Test)

Suppre £ s continngas | pesifice, C"*”“""“‘}} fact an .;E'lm) wth a, = -F(”J
Thew Fhe series &, s (_‘.u‘l#{.ﬁ}bﬁb@ L;Féx}efx ir con wfﬁow‘é,
e |

=y

(ﬂ.) -L‘F S:q(ﬂ*)d?‘- t.tnuer%f.a = EG\” ir tnnnﬂ&zm:fb

(b.) If Sm{';@dx Jidtf%w _— Zﬂ‘a, Jiw!-r’%.w ’
Ugu.._u.na N, = 1

nEMe
_ Remocle « I-F the series we're 'mutﬂ‘[?gnl';hﬁ f;ntmspana.r 4o
o &nd'iun_ we  Cwn ;h‘f'ﬂar«»&h_ then we
Con E".rﬁ?'l% Colewluty an imp(oper :.'n*'l'tbru\i
Yo deferming 'n'\.ﬂ f.unu/oll‘m of tha Seri€s,

a!'fcad'? have Fwo argu.n.bf? theee (g&'m#:‘nh’ teleseping and n ﬂ-ﬁrm)

> X (hc‘i‘ﬂ we St <D 1 ) 3':“_;_14,(,, M)




IM?‘EGR#L ?EST 1o ﬁfrfan/ .

29 a
@ Determine wether -:_; ne'” Gonvergeg  of Jr'w@ ec,
n=y ¢
; -
?7:.5 Fle -ﬁﬁ ot e Fan p{r,v“;fm #.a 1A 'f&grﬁﬁhn f'}(' e d,}(!

-x? U 2 =
X e = -du U= -x
J o> j s /E_ “du =-2xd:~:]
= 3e  +C
W}rf“{: malce s i &‘em’y 7o C"mpw;ﬁ o J;ﬁﬂ/apar f;ﬂf&araj ﬁ# f:"i?(?f"fi
) % +
_){ . - z
Jxe dx = fim (g xe"dx)
I £— 20 I
= {im ( = e”ﬁ}t)
s e |
= fim (-_L P
=200\ 2 ei, +3z€
o
. :
| = \ze So Converyeo .,
o0 o
—n'\f-”i{or# l:na lm#e.oﬁru-! test 2 nEﬂ lheewise Converges.
h=,




7
Er2 = on
Tre “P—S‘EXHEI ?J_EtT/j Show = #?‘ = j{u:?: ::: _
We cap: wre s :'m"eg./of 1{&:%_ :‘L_:'m{- assume [P 1
)
g -;:? dx = fim (Ix“’dx)
) t—w
- jim -PH! )
A= 00\ —P+|
= fim (J.t__f ’
t—>c0\ I-p E-F'
{ F'LLT P> (Cﬂﬁutr%&o)
L P< (J}'nﬂr%m)
W)I?En = / fﬁmea’%:}:; Jp&c:bj J%a-,b}ﬂ-dn.l}
£o
f——%—dx: 1. JI__n‘__dx
i i"—?N f x
- fo. (s
=00 lnix! I
‘kﬂm L‘(t]
= 0
Therehee by inteyeld L f omegs P>
fetoce % ey test E n® clf.der%w P=|

R«Emwk TI’\-& P- series prumd.e.p a henchmork for Comperisen
Gwen rm.n? e,xo.mpia.s (Y ¥1 .3

Could eompare do Aha P-series
o see i v/, Ta

Hate  Cowmrse  we'll wbstuin

$eom Such mrﬁmm&njb . Amﬁ hwle, problem ﬁ'-kg't’db ‘o
be So lv v la. b\.a Y +ests T couer, \/c:'-h
f)[r\hmlcfn'*{ r\Q_a.,J Hha “\dirfd"? or

I \hmu& \imfhc} -’ﬁ\t SCope o-P QW ﬁknntsﬂJk CnmpweJ

"h.‘:«* Soma  other SEG{'IE'-;WJ 'bf Ma 241. NE also nmi{-lﬁ‘
the dbsolwte Cemvergimee Th™ for series,

5 F i "
vtk Cornporisen dest’,




Tk‘“/ AL TeruaTinG  Series Tesr (&S.T.]:
T you 're ca.iue.n an a\ie(mﬂ'{n%, Secies,

2l n=i
E (“1) bn = b,-—b‘.l. I';;g-bq-a—--- y bn‘:'e.)
=

wt'\.it.ni'\ 50«-'1"-5'?(&3 ‘?f\’. ‘poﬂuu.lmz “I'\-l.rﬂ r.‘:r,'#ena_

'E--) bnq_‘, = bﬁ ('Fbr' ne ’ﬂ‘,?»f[}
it) Aim (b)) = ©
Then e

Series Converges ,

Eﬂﬂ‘iar‘t‘a’ .Z_.‘ve f}eard' formeg cd}?%fj ')%e wfj‘hq‘l!‘ #Mh’u} -}e_;{-,
Yownr Secies o [ternates and d'ccre«re: Sa 'ﬂ?uf ferms

tharr the series conver
tece when He cecies it ped qf%fr/zwﬁ-:&_

o« n=j
Z '(:FE-)- 15 the 3 H.H"E(nmf'fﬂa hormenic sSeries i

k |
Singe — <

Notia by =+ >0 and by = b, =
. s
'i:i'\“«ua +—~—> 0 s N—s oo *3% A.S.T, ?CT?- tanvecged.
Thic s temockoble Since Yhe harmonic secies :—:{ a""”%“al
R=r
o [—\n 1a¥£r¢:+ifl=3 pmcjn.\ri oo lhe,}p Pgs uno{ars-*‘nmf ufhua -‘t"’nir ff\uppen:,

L3

I }reph Yo portial svums of b e

and S
[ {1

T

gza" rma-jf
Bféup: non .r'q-fht;{imfa -ﬂ%.{i s Hc-f #-E

|
' B

1)
-E:n—- "i‘n f_'.nm:p !hrt‘)

: —Hr s B
' z o 5 Sk =
Hos man e Secies heeps cb"'";“'a! thmﬁ"nr? Hovmonic socies Canuergld
M, T
i 5 Wl
S e d Sy =il
RoAEES ey 3y # ek

W B I

%1?3,'4&,3“ = 20
L -

Rim (S.) = n(2) = 0.6a3.




eq z
Eid z(‘ n+i an nt
h=t

il

s on nyH-erm.Hna, secies with b, = =¥ >0
?7@)‘{7& (?xﬁmﬂw& # fﬂ#ﬁ':?#v.rz"z,) we cain show 6,? t:l"';a‘Hrmu"mrﬂeu‘:H

[

_‘i( n? ) _  2n(n1) - n*(3n?)
dn \n*+ | (n*+1)3
oo _jr':"t + 2N
(n=+t}3

('2 n') < o . (P“wduf n=-2)

1

('ﬁ ﬂ}
One eriteria d'uwn ong ﬁa-o

: Vo
(” » j"‘::;a I +*/n‘) e

'ﬂ\w 5;, A.S. T 4he series C‘anuer%w,

Els

=)
n+if |
hz-:(_!) (‘_:‘?Zﬂ) C*””‘*’gﬁ or di\l&r&t 7 J

Cfew'fg His 5 an Q/fefmﬁ:? .ren'es'; 5,, = l%&? hete F#Aen

_c_{ _L“.‘_Z?l i =} '
dn n i %"‘/‘ﬁ' 2) - e A decf%ifaa,

‘C?UA‘ Snmt-{‘klﬁb e wrgﬂ{a'; 'ﬁﬁ{'t Lm (a"a‘-?f?)

h— e n n--‘ldp "'—-)

I nconelasiye . N«hu #... n= feim Adert
thic series af-'uefg,w

h/f:?;[éf) ’ ,1'1-2:1)) dﬂe (fa 17 ot %M

'f:"-’ Zero . /

Thus #e 4. ST

S}ww! ur

The Seguen e oscifotis af 00 befween 2 and - 2.
ﬂ*i Torma /aanr. Carm 69 HP‘P;IGJ whenever yau -ﬁlmf
an m)u-zfnnﬁﬂ; Series w:#- b — o, ”\e?} nﬂ Jidet%g,




TA&(J?AW 7@:7) We define L =

(‘I*) If L=< 1 .

(JD,JIF (B N S +hen

ﬁf.m

Fi—3 70

PR

"Fn‘u

ol

Is con e r‘ﬁ&n}b
?dn s afr'vf.,r&cmf-

eS¢

daes .\-'!‘ Con u:,rgf& 2

Wil z "
0 e ey 37 )
vl nQnI-?MDO[ 2™ 0¥ |
e N l(ﬂﬂf
nse | 3n°
' T
=%LMHH}

=N

e {1+

fg]

Weiﬁ tonrc diy

= --“ - 1 EM_‘;’EHVE*’%QO L:-.a Rty Tesd '

oo
7:24-5

W
= E:

Uie - Roia Test o 'muesi"r%w‘te Converanmcs, u{" g Ser 3&5‘(

; Y omtye ’3“
L hﬁ:;f:’ 23"‘*'_” 2“*5{
ol s 5
. e 2™ | | .
(i} hﬂl-ghoa ".3_(2:[;’3 2“ )} (‘e’xw'% Zﬂj:hhf Can"t‘bﬂwu;}
- -g-{.l ?%%E ¢on Vel e.%mfhm-&
e e o
Claty Sz - SE T 5

U
\ =%fy

2 .
1

il

il

<, comeltic Selieg rts““'
= SR




[E18] Show b St converges oy 16

nl

N=a

=

BT
We'll use He rotic ferf. Here Q, = hi #a,

. ALY
L ey (h+)! X
- ilm » 'ﬂl
S Y
= Ix| Lm | 2O-000-2)-- 32y
n=s5e | (N+1) 0 (n=1)(N-2) -~ 3-Z ¥

]xj hﬂﬁm ( h-lﬁ-f) o :
=0 < 1 % @‘_a SR LRk :% Gnveryed.

n=y

LSUMmD\l% c-? Tgﬁ -{1; ole-}efminﬂ. &nvgrh&ma_ of s = Z' Qn

1J T"I+-L '.'rt:m +est said f ‘g;m;n(ﬂ.) +0 then s dider%;za,

'2.) Q‘_enm&"l'ric Serigs - Wf _‘iﬂ'_l__ = then S = ;cur f trl‘l
n -

W the catho ¢ 2 | Yhe %e-meha'c seriec  divergpe,

3-) ‘I'E\EScﬂglmg., Series © We cuuld am.u,a Cul cwloty gn be caurse
of o buncth of niw Co.nuﬂwh'an.r;:nmg,#mu needs pa!ﬁui-ﬁnt

Li) '1H+E_3'Fo.ﬂ test ; can ure cenv [ div of improper inhﬁmﬁ-o
Yo infer tunu/d;.u, of 4he secies,

5‘) ﬂl"'ﬁrnr&in%_ secies test : \§ secies albernodes with

de crau'mga tetms whese Limid s Zee as N—>0< then Scanduﬁ\,

6') rq.ij_':_ -}-es‘+ L = itm \-E."L".‘_.\ Hhen L""" \ means theb

"H\ : n— g

Yells  us nrﬁxin% #

- "H‘nii list s Lor ma Cownlje en'ha! Tl\trf e mhnta Muie -l-erf‘s which we der't couer, |



Cxd
ey | '
= 0 hen odoes 14 /] >
ne; ‘ / A .
Rﬁ'mnrkf I’M ﬂ-‘}—
m:’-rin%,. whok i:mr-h‘mlwg'
Jelue the sories ]
G , conongo Fo,
n= +em Ga 0 i Remember anl
. e PIVERGES .
Yeek N=309 P By 1t by test e,
. —] 4;*.1&.5:.-.11:'
wd T i
00 S
—3 oo g
" = +o cale,
the cerier

;Snlr‘imi __yes S= 2= i Irl<] o b |
(;‘-“m&r::) diserges i€ _El'"i?l |
lﬂn

' S?ﬂ"r'h—. cc:.mef%ao_“t-F

=z

by20, by € by and b
: ;
5 n=300 , else s Nt Jop, terd

| aH-&rhod-iﬂ%.?'
b -by by

?' L= olwes%,w

L=0im|80
| O L< | ConVergeo

Is it a Ves = .r .
p-series? N T T ey
A A=y P< | diderggo

—

Rt &, =
' ‘F{K}qu C‘mﬂ%ﬂo < ‘:’H: Qn meFr-Ei@
N=i ;

rest, 3
fin=aq, - , . : ,
n E::_t“ %fﬂ@ £ is Continoug, posifive and a’@fmwﬁj/
[feart bge)
is 14 h\em?in%.? 'ﬂ'w.i's s 'F:.r Pty SEdl‘iar}
Culenleds S, ord ot ", 2"'“:, Yhere are
Yohe v—300 v find other tests but wnet for ws.

the serics.




