| IMPRoRER INTEGRMS

 Wlpoper kgl of e bk kot

Ded Lk BAR Ce o fudhon suckh kot

V%G(alt—o@ gmkbraﬂﬁz on [ﬂ,ﬁj
-D’\QM e &eﬂ(ue

o g,-ﬂoo .

Qw)o\x = Qwﬂ SQ(\OC& |

’E\,e‘? 1 Lé’i Q A 12. Qe o.gumkwt Su“c‘h %‘1{'

- Vaelwd): 3 1m¥e%roﬂz on lafl
Then | e olegme

V ]ﬁgm‘h{v " 552‘2(@&(, S

O-‘* ~ Q0 O

0 Lok DRAR b oo hnckion sude B
Va Le@: (CL‘<»@ ==“-> 2 mt—ﬂamg& on [G,;gl) o

| '[hzvn m&ﬁm

too o too
S Poorde = I?uo&x%— 59(@@&(




(ovverges

- tomes ow&iwﬁb - proper mk%vol !

L Lol b obe e, we say dad he

 4he ,.C.Ofrﬁbgoﬂéatu% Limit s equal lo o veod wwsefer. T

~ Olmerwive, e say. Haat fhe improger s\akgmﬂ&ivw &
PRI S P L R

Ok (w8l J S‘:’(mo&afapm& I
Afe $elagls gsém&x:g@wmo\x -

I o e & o to>
8 Likewise, J f(x)o\xv-J icxsag.:gﬁwe\wjiime\x |
. R - S S

-

-

i e g o o ekl &y
. CQQLJQW% Yoo ,Corr,c},\?o_m&e‘mg Qinile mLc«araﬁ ave then

| . .Jc,o.km,,. 4:\4?— Q*:W?t{i .

v T Qe d wer B dld e Sohuguihed B be

Yr'deQQ, anJAL R on Ry W\ w\nidn 19 &in:ecg— al

IR Y TRYORY S ek
A Qoo —o.

Nebe ol e iegrefl over R con dverge G fo
griv\d?Q.a velue ih‘f%\roﬁ over 1A au C‘omr@r%e—,



EyAMeLE | |

 Sofubia Solutiog

. Ue— C&.Q?&\fﬁ ;

szj et - j e "J‘)J»’c JC-QCe"J‘)’&’c%

0

] ‘v,Aiiﬁ;Vgé,Exe'x«Oe ]‘“S g 1*?,"‘,

L -><ex—~[e 4] 1o e*-xe

e - e Ve lotod) =
/J%==7_I=, S XCLX Etm ‘2(\(1 Q\m, X_i [K'H}e ]

Xated X-tco

Y (P S S 1 T C D L
X~to e X X - {80 (ex){

Col-faw Lo feo=t

Xﬂ‘@ e

0

@ Eva@ua[ H,\e iw€?)mfz L X j S
; q Ko

, SQQU{—?’DV\

 Defure Pm:f de  Vie(a4o) aud Lk



Y= lux = 4y = &34[\4\‘

- p( -E0.0QOUS ‘H'\'i[? , ,
y %&ijg_ {Q\ Ut |
b= = | Laly) = wtl = Vi

fa-) - %lm 0l 0kl - 0] o)
= G () -0 (e | Yte (g 4o

Sinee

i Ub =t = Uy Gl mdeo >
-&-’\foo —E"l-l’w

Vzﬂzym & Ui j% & lm -

=

x A tafo J X fne tate

| | : %iwy [_Qm CQh—D - Qu(ﬂn@] =4 =
At

»:“ [+ b diver

 7§ F

, O



c) %w Mook S Cdy "Aiva_vz-e;; Qut éxﬂw@
N R

| i
Solubion
$'mce,,
. (to | a B |
| g ?dx = lim qu’«lx:bw K}LX“: fim o
o Q~{ ‘g Ot | Y4 5 attad 4

feo
= +o0 =3 g /xzéqc &Nev%a =7
(o}

= [ 2 dx iivw«be,s_

| IR

0 - -
% X”«x = Q‘km 5 ?dy = lim R}:{__XQ" =
B Sanre e ol W S VPR

VI N




D Euabesle mc&ﬂmm%w&y%

[ LT 8 s
‘D

01 S M&M fW  fiH4ﬁ%aQ;’
(S e

% S»ao ) U {'Kg‘)l

joig dx “ijpbf o
g Xy x‘l-~1 I T <! | =

enj ® e Xk D1 )( R
0

e e



| - Yte (0.@)2 ’m‘c«zvaMa oy H,@] L

Thew we ,_V&,egine, o

Chose o [fon |

at faat ¢

L AR fe @ fnchion sl het
- Vie (a,6): Q Lw{"e‘a*m@&om fodd
 Then, we delive o

s frode= lim S foydes |

@ {»-1@' a

B L B AR G oo Bundion sl bk
o Vstela®: (s<t = Findegalle o [6dT)
; avm( Qck C € (a,@) «@e %&‘\:ehv‘,iﬂ(‘w‘, we ,é&%,vztt

(e c &
g Yoake - ( Yo0ds S?cx)&x |
G

C

Lo T b cay o ek e bk defiudion 1
- in&epcm&zh’f of e dnofa-og | QECQ,@)e

 Vlepoge wleyds d be wonk kiud

D Lol AR Be o Budior sudi i



b e okl de dchuction of e wbabon

bflob

‘uu;,;s‘; ta,u b2 (0@ or $= (a8 o follows:

(ll)&C* ?()d&c ,
M} et

hm- S@ o

fode
Q

o> >

M (4@



EXAMPLES

) 1—-&&' b
o Vi-x%

Selubion

Sine L L T |
Hw- S dx . Uroim]o = hresin(B) = hestu (0) =
) oV ixe
5 = Avcs'm -0 = )&VCSEW GJ> = o -
1= S"m_,__él‘,___. - LWI EUA « b Mvoin(®) =
D Y AP St Tl

= ArcS‘lvxCD = 1/,
) (ojay"
n 1:& Loy d
3 - (¥
 Sellton

Oegi\ne £($,,fc) =S Lok dx ) \'/S,k e -nl2 n/2)
S o

Cand Lt tazjcwx-ﬂ 8o Plows Yot o
- &2): ($Hland x) &y = Ch“éi)‘b( = dyx .__‘_Lé,__

i+\3‘2
| &wcL %rdove: R



g &avx(l:) o - éa"\az)

Q(Cf)—,‘ by A ﬁ éé«
| tanl) = Ltys % {aucsv 4

r“""o (1442’ dy - J (é [sz(ugl—ﬂ &3 o

__‘__,
% {ouls) h - v (5) |
:..__{__.[ IW(&(‘{QV\QL) oQVl ({%‘éam S)]
9.

¥ ( Ltlan®t

Let by ComSider

ey R
. { Icavtx&x = QM , 2(0;’0) R

e fc,an/zY' -
] Smce 19(0 b= i Qn “- {:awﬁk ):; ! QW( 4ttt )f—
- 14 Lam?’O

- vu"—-{ ﬂnu{-ﬁq
 aund o

«Q;m et 4o an | {qu'£:+m =‘P
el L (alg)”

- ﬁw CH{QW“Q +w = “
(019-)"

= sz fim (44 Lo.vxgu"*‘é“?w

AR £ lola)” (o™ B
=) ( %MK&Xf wn g'(.b {3) teo = J 'z.oM:(cLX (:LN(‘!%G}
o \ ‘E“‘(ﬂl 9—) 7

(0~ |
o=\ Jccm,(&x ds\/&fbtﬁ

ol



 EXERCUSES

O EVQQU-QLQ 'B’XQ P@Omtuz (V\"CQ&'QQ«) ov S{ww M‘( &!Uquewny -

TN O

}L*' x-0Y*

TR

\»11‘ SRS & )oxg*q'“"”

(3\ 1.. S( 163 {an (%),LX N

(

o Cos'ix e

- ;'ai;,,se d
‘“\ X.me

Wi j ok




¥ Converaence ileria Bor fmproper zwie%sz o

Uis dlen posille lo delemine f an impoper idegal
j,,;am/el%@),; of ,Aivev%es b;hﬂ&_u{’ ,Zvaﬂhﬂk"\%i{ 2 -@3 FO,W()_MM%.‘{‘L” L
with  other Kuowy imi-e%mf} .

‘To S&a}e ,h\e. COV\\/(V%@')LQ ) Cfi}fr@lﬂ(ovchbeflé;“ﬁe& , $ <R

Qé .{‘Lle mw%e, ,Qg, m(-e enhon 02 au ,‘ilm;?v;o {:er‘inkzvoﬂ .
Cefined as o Dimid of the B B

ekt ok
¢ e Yo

] wﬁ\a o =~af or o=a (u}ﬂh.,@»ém) or 0 =40 OF F=-w

| Cavd with W e $ whee St s @ dosed mbewwal o

; There are LI ?os,Sigiﬂil'f?S‘-,,,

8 |lene) | Coyb] | Gsd | [ak)
sl ledd | 4T | Thel | [ed]

e | @ | - | ﬁ+, I

Mo el ok goon oy st of b
P::%ﬂ ; Frevim -)r"zis S{—nkwgm&’ olse VrOVes ;Lﬁc,

o

Cowstra@osi}'?ve, S Levneu{i Eix)ﬁ ) Where Pfa—&' ore

a e me‘aq}iow§ 0?« 7¢q-




P

Lok

in r“"” ,CO,WJQV%,&WCQ ikl
(%)

;.H,;;V,,,‘Covn?om>on. | lest o

s 0 <<y | o [ foke comego]

5 %(x)&c Couver ges B

Y Yo <90 L 5 [ gCodx dierges
§€§m>fx< a“;%m% } §$;m o
o _

I"’ Nvit %Lmjcwexwwcl Sﬁlfme,vnb c@m QJL o@k{méi-

0y o CO%&'\’&-QOSEH&V og‘%e,_g&‘ﬁ{:,. s}nkmk{,.

__@ hakio lest

Vxe$: (?(x)?/o}\ &72"0)& (Sﬁma\% Cowerg«Sé)J%M&* cowev%a 7‘

VXC% (9 (&l?o”k MVO% ) ( Lx)& covim e:»::iv g(&)c\xcww e))q
Qimi(él_.:@ Z | Ss% | ! 5
B L . | \
| ﬁl ,Vxetl:(g(;qzo}agm“&o) = (S g(zq&x CoMVerACs @j fa(x)é‘x r:owefﬁe;)
| S

I
|2 9%

i F9 e (o)
X~0" %bo

S

S

s




: }"’T\oe ;Correbpowdin‘g, ;,Co'f\*mf)a,&ik}%‘. ldlemedds are:

Vxeéi[&x)?/o)(xwojifp Joode diver es & | 4 Wk divege | o
Him Jo0 eéw) Us o BLE) o SJ

| X0 ?(x)

- \/x&szﬁ&n%ﬂzm‘?&%ﬁ ( j forde diverges = (g0 &vwaa) 1
| Vx€$ ’Lgfm‘?fo}\zbc)?@)%»@( S%(K)&ﬂ ,&ivevaﬁ»—% S?(&)é% divers e>>
| Ko Bbo

b e b e it colilibion con b opekd @

BN covn[;qvbovz ,og gVomhn v oles ;,oQ Q(K) QWL ‘BQ&) as X=0.
Sgchﬂo% we (eu 2§ve the «Qwﬂﬂowiué &Qimbmsﬁ. ; B
o) Jea ond g () have eqmvuﬂent,%mwlh ks a5 xaom

J@(x\_rv%(x)y 0) X0~ &) .Qim .{(&_ =1
: X ™ %(K)

B %d;laoss‘_ai_, ﬂower Voie. 02 araw‘n\ J‘am %[‘é),,m Kadr
. £(\<) <<-Z(>O Q3 X0 4:;)11&»4 .ﬂ‘ﬁ_ =0
;HTM fmkrpmk‘-im , @2 ﬁ«@ hlho Le%s*; gewm«s of,@\riaus ».,,wL\,em \aout

vealie k«mf Convergence vcf{ui.r» Q, Su@\‘ciemué smalll %n.miﬁ



@ AQSOQML’- Convevaeuce

\‘Aﬁf

L S lQ(@léM ,co_mle!’ae) = JPLX)ELX ,(.Q\a&f@%ﬂ?] F

o

S

| , %'ﬂna Co{;-e}?ow;m?) cowlm.pos[{-ive' sia;kweu‘; IS

1] foade b = | ool diwgen |
s "

b el el Be ool comugence crifeio > ofkn

 uwed Cousuvzc]tim it e ‘,;comgqrbow,.}e?{?, or

B wfjrh,, 4&& rq%a {es{‘.. N

1L‘* Spequ , Im?wger ,, MLE%WQS , o

400

0] o gt (ol weloue)

o X

o

07 [P comerges 0 pro (uikh ack)

&

9 b ampo pd bk feGm)

ot (x-a>f

1 j@" b coumge © p<t (uth e (o )

o (ﬂ—“ﬁj?

e vedh can be olflibed fy died gl emdichion.



Q) L:J"“’ b ebiee T

; Soﬁuhovx

| is& mejrfnock | Vm . CDM?N’“OW {"?5{

ROt SR dak - T Cewgv.aeu@ B

T I A P P TR S N

i | Bt T 33
Lel 9(.6(& kw) Qe %wtvx Tlnm

Xl = xR 4> A S 9x24$>9~4‘5 5%

9 x93 Y 5k Y3t Yo =
D M43 v A3ty =

20< { < ! =
o tehMs e |
=) X P [Becawse x>0l
o ety 5
= x 4
| %Xq{'ﬁx"%% %Xg

ond s grows foe chaim

e abo MLQ bt e

‘}m,_.i‘\’f.__ c;om‘,esfaes @J ,,;Ji‘..._._.. CO‘(NW‘BQL @
{ Xg <9 ’5)(

From gi\ (l) and Eq (27 Vig ‘hﬂ( Cah?qnwm Lesﬁ! t}t 90%@
: Mot T Com\/ﬁ\f%\’.s,



 Ynd mddbod = Ve veko ¥E$L o
We &egme‘:,‘_‘ R

D g(x):‘ X . Vxe S

o ey
%(x)u L R Wxe(l b

H ?—oﬂods %’&at e
X

i e e (334“”*””) < lim X

] Xt cb(&) Xt ( { ) Y feo 2)(“'1*(]-%4'*?7

| 4 |
o 5 el

S o i e e
e ehso wole Hhat j‘e%mc&'\(r—j&x - Quveraes (o)

From E? W wa\,,’:qi‘l) , via the Y&X‘W‘cm.}f}{?,,w {,{,, Qogﬂows finat

j 1
. 1= g "”*?,@AK , ,COMU{K%QS. o B

T T % R

wno%nilua kﬂa}c H-;Q, iwk@we{ . L:M HnQ_SQ_th ., %\row% . ‘. |

va‘e, ay ng W the it 9‘“"+@9-,A4€>0 Vzv}t H.a{f
es&\aﬁ»@nsﬂtuz H'\L iwequaﬁtl} ) when wgimsé %le. Compari)ou
Lot , taum Qa( &aﬂbmgtm% , aud. hequirey & Coveld

f",ﬂog* , :



[ oo

) Shew bk 1o Xdx owogs

| SOQ\A'U)W ”
‘Lgl- wmelhod RQ&'{O LZS{:

We defime: B
A= exp (-x%), VxCU *w)u .
- ‘alx)' qu' VXEU too)
nvuL he lrha.{'f . P o o
; ,Lm Q th & (’xi) in} Xa‘ C&?C”).(i) =
| Xaim %(x) Xiw {x% X-*&aﬁ

= Lim x> e Jee) . Q(m I

B 10 B (U0 ) Bl (OO
e el K ep(xb)

ﬂch.uxb Q(mV X?’? 10 =) .Qim exp (xi) =40 = Q.iwz 1 =
' X+ {0 Xatw X-4e0 exp (x2)

We a.Q’m‘ \no‘e W&E ” gm%{;)&xajw eiK |  Converges (2 .

X2

=0 (0

t }

Fom B acd 00 via bhe oo deb, b Blloy bt

{o

L | | , %m,xi |
e ax. onveaes = | € dx ,aovzm%eh, |
O
NL{ gao.{ ﬁor our  (owvemien(e ; (we \Maa,é kesztyuﬂg 1ule,‘
Lis

Ll COK%\‘%QVLCQ

vanaﬁe. og,, tnlﬂbko}lem n OU&U,



H Th\) Pfogﬁem an @e. Qg)o éovw Via, J'\’?Q COmD&VUo‘n

&>

' legt, N e, «Qoﬂowmq {ndamentad lhtﬁuaﬂl’bf

grom Y Caﬁ{uﬁus i Lealur& Ua{u

0
VXGWV‘ /X‘x&.

9.;/:3. melhod. - Co\mgavi)on 128{/,

ek xellto) e atven . Then : .
P Y0 = 4 o4 e e

px% Skt X%

T lhus teet e b Yxelte)  ©

Ue \Qﬂ}o Mai{ H\f;lﬁ Xi

(*Q’ i»c (’ov\ve«%es (2)

2
| X

Frows gq‘-(t) Qud gq‘,(fi) , Vi kqg Comparison LES%-, e hale:
{ te [ to

, e&gL-—x{'\ AX Comie;% es = } Qg? (——)('L) A.x (% Wﬁr%e 5.

O‘

L‘* Lq czev;amQ !:L!Q- Ml*?mag % ?KD(_ K1) ('anho£ zi’,

| &\/Qﬁua*’el v {wm o’i 6EQW7@MW4 med—wns IL (s Qﬂug

‘hseA- Xo e&xQ&v\Q. a Camozelzau hem Q\M(}ww {'fne.

| Gau)S eyror ¥uﬂc11‘0‘ﬂ ey Q(@ %“fﬁh ‘@(&

irers e (gl

N

,th Qfg(“)"“ﬁ‘&. oml. inffvz QYQL\C):‘L

XA oo Xt




O Yew Hed 1=S b A A.Wwav o
I L 9x s
[

e Ak < Pwoe A kel

I +2

X

and wee ( fw)'\ -
eliaw: J00 _ Nawn 2w w0

and- o
Xteo 9y 13 Xt x4

aud "ﬁivﬂ’ PO (VI

X=ioo

From €3.00 and G @ ond. zclu) Jn d0 _se (0
‘ )Cd{m %Uc)

Ue aﬁso , vzox 'Hna}. S,‘m O(k | &verat’& , CQ ,
X

From G (and G080, via B wobio lesd it follows
ek

\ |
1= j ® L dx dives 225‘
. Ixes |

e (_.}(_..) e



&) §\now thmt 1 S .__iil‘___ﬂ ,@Ll‘vuggs,, o
| et G

b Vole fod o w0t in e donomivober, be

 dowimant {em is 1L\ne Lowest - order Jrevm 7252 Cow%e,f{wns%,

. we Wlw,}c Lompate -qu_ ml{«é\rwi UJA'Q U
is“ \Me“/w& plo,ho LQS‘E

'Z. ,_€,,Qmee.‘-,, R

. v b Wxeloal
Xﬁ(x‘?—m Cxta3kt

| %M; —_ Vxe lond

Xl .
QW'A\ ‘H&tﬁ?«wﬁ, R _ i

T T D R RN CENPE

; Xqﬁ
S S S G

— .

ot oxnn gty 3

k:Fyom E’\i[l Hm Pﬂt Yaho Les?: f% Q‘oﬂowﬁ 4{4“%
Sl waBe; = 1< S& ,___E‘E‘.’C___..;.&EAYQTB‘,&S,

o ot x(xFen) T
;‘ih&,mehnc o C_owlpamon (‘QSE i

‘,,,Le} xeloal be %ivew- Sivee,



1

i Eleaxu. o XEext
9. <4

O XE(e3) = x‘llr?;x‘?%x‘i%%xi th"‘ O

L wt uxQﬁo L\Q\Iﬁ?u o o o e
XYoo =2 §l yro o X3l re (W
X’L{%>0 B

. From TJ\ 0 aud tq (2): o
o< x2 (12 < Ux% = L o
e . xq-(x?»w >
1 Bllews that Yxe (o] ¢ S L (3

‘ xg“(x"'{%) “xt

oud Ynereon,

G, v b copann bt R

: , dx ehve.v%e) = j Awevaé

Yot X% ot [’“‘7’

rﬁ)j& dx &weraes

of xE(x%42)




@) Show that 1= 5_5_‘_"1_(’_‘_9___3&  owerges.
i { x

b Ky sen b b irkgand ol @l ad

Mqé . }\ae*f&ve\ Aimbe.,. Wowever ) ,usimz ! iv;;C‘&ov,a:k,Ol\ @"3 y,mrism we tav?

3&‘: szha._,._vqk, if&?—,.-Nak. %a{; H«,is _‘onﬂﬂm_&@so uses ‘Hl&, o

iy Qﬂnoﬂklem ngewéeme ,,_%eoreu ,0\4«1.. '{‘QQQV,;ZQN“E?O\LWLQ& ,,R\e‘orem. ‘
. Scﬁu}iam; o |

A We &e?zn.e.u S

..samﬁywmj (»wsw)’ L de-
I fix 4 S

L] —cosmo ]“' _ S*’ («w%ﬂx})( { }‘ &
L | 1 % {1 4 u . ﬂx o

3 , :m[c\»s(n{;)_cos(n)] B 5\5 (-«cos(nx) )( -4 )Ax
e o+ | J N R /L E

J=b_ cosed) _,S*fsz_@ef)____ de 0
i afL ot e |
e need b show Mok el levms Ghvevge os Erto,
 From {he zevo-Bounded Hugorem ,Csee,mg Callus 1 ouline
o f.ecjrwe, vwkes), L o
%Vﬁeﬁt,%wB,:Lc@s(né)lé& = Lim eosd _0 @
Um 4 o twe pit
Cbeomit

e dso vole thak :
V¥xe( +w): | Cos ()
(%

L costol =lc§asﬁnx)l ¢t
[0

T (w0



oand P
j’c@ i?a@ows {{,‘w{: SO
X cow 4 -
= T Cowsevaes = | * dy - (wvw, -
| ¢ ) Cowverges =>

e
- 3 cos(m)
T  okveras
) 3 > cosx)  fx  cokver
e - S R
c‘LL)QWL gti(‘i-) -

A converges =—<-> ”

NS S Sm{ﬂ)‘z c&)é = .
Al el s b
o fat00 il B 4 ‘
- Y” o T (n) S
{ ks °b‘~ = 57‘&0 siu(nx)  d¢ 7 "
WU oK owerses
5‘ ' ‘

Nna
e wo? ‘

"

it



A\;on“( «Qanua{wf} ‘Ht\z gugﬁow:ua \hkfbwg) S‘AGW
be\Q,J{l/‘Qr %@3 Cowevaa oy Javeme I

- ""';fff_f]ﬁ Q) 1- i = oadx ,\\:@1 j"” £ by mm
DXS txt+f <0
\;,,@)‘1-:3*“’ e D1 (Y &

g w0

RS 5*‘&* I S R
t

X Mk Jo .
(*_dx

| 2)1&@ b W

m S - x&x‘ @)1 g Uy

T R L T
L o Ix -2 )04’ x
{

NV ) J t ?f‘ <
o"‘ X

gL

O+ xzkksm(x) B





