Médeﬁ Amzped. @
B Se-(Hows) ( Fifth_Semegien) Encomimadion, 2013

Mecthemaheg ?cxlzeﬂl - Secomd ( Real Mgu@)

1. () (envesngent Sfj{b&'hce : A dequnce  {$n] us padd to Comverge

4o a  swal rumbes b A—f ,'(;5, 2Heh £ >0, thent exidts A
bositive umbes Auch that

/§77 -2/ < € VY n > m
m‘g Can be Losutley,  a¥ /é’(;_;rz’ g,-)-,: j

() We Fkmow that reqquence  {Snf Az Raicl Ao be clivengent Ao +eo
2f 7[092 each /70867‘7‘»2 mumber, G (howewnen fwyz) , TR exist a pogitine
L"rﬁ-%h m Auch that G 8 Y n ="
We Ffan Ao BhaO that <3 diw%% fo 4o

Lt &30 oed Gh=T7
S > G = 5%>Cv = /6273')7>,Z?5} = 7’)}&@

473
I,f e fake ”m > %;i Jhew
o S = = it h:‘
£ 656 #npm = Ain Shee =l he

te Seqpuamce {3"’{ divesges do +ov-

¢i) L2 30

27K
/ U+ /
Un = = ’ "+
2. 27 +%

: N+ + X
S N PR N G

N30 U N —Soc Rakels
2'”)

-4 x‘{ LS| Sewa (5 Gny.

Bd*f D' Aembents  Rebo test Loy W

N=R - Unty

fow 271 Hen Givem 2ewces S / . A7O U8 (mqvavzjem"
2742



7?91
T Ablyirg  Guchys 7% Koot fest
%
V'h i ,
4 k : = L — = () /
/L‘.m L('h/h = /g'm (’/7;) = /4:’_;00 ” <
m-> 0 Nom N
o 2L pescies (5 Comperglnt hem e {
Grivem,  Aesutes y —i—% 28 ComVerpen
(V) A P= {a——xO,x,,wz, e, s, s, ____7,”:5)7
omd P'= 0t Ty == = B B = b §
o' s sufperert P (N My 25287 owd § & addifond ft oy
Lt T fesaal -I"nfmmtm Sa/zﬂzc ‘n:wn,
(%45 My, M. CLeanly )
[§,%s] s My my L ma , Mg g,
[ A5, %5:) M4 My | e Mg Ma | Mas

Cosidss  L(PF) - L(PT)
= mgy (§%,) 5 (Mn§) = (0%

= (4 %) +me (x5-5) = Mu( f7 %) ""9,(797—?
& Cm%—vn,,) (?’Wm) +(’7n91"-'"771) (757—9,) > o ( P 5%""’”’9’9”;9
Hemce L(PFLL (P )

(1)  f iz a bounded

,chc From -

Lt M, om  aw Bupe amd ,a'mf- aTP f [a.b6) Lt Lro-
Lt mo ¢‘F MW}’S U’f olig (b'}’)ﬁ"")(‘u‘g of 7!: m [a rb] A% /7 g /Sct(y -{04/%, - ‘aﬁ}
(empiden F Mon- ov%ﬁnf:’vﬁn& M desnaly

L4 ], (%, 2] - - - -[ap,ap] puch +hat
.ﬁbng%ncf eacth Otowmdl ¢ €

. : 2(M-m)
Now total  Gontoibubom 4o thaye imdewvals €n VR -LLPL) & €

e ™
e UVWREH-LPE) L&y —.O D (L) L)
of each s im«@
Comtibubion do VPH-LEOKL)  of 9wt (b+1) 2niesvaly

(aa)], (4. ad], - - - [a,b] s = € v (UW)—LCP#)#M

20 b)) Orlornal & € pyy
- G[L

Hene 3 o pasbhion [ab] such Hat o8 UPF)-LIAE) L éhptey,

@ Ulpf)- LInf) L€

= [ & CY\R?}IO\W & [a,b] .



i Ax
(vit) L .

s T
CZ’“) «rl’:‘;(z - @_-1) [T-2* Pk 2-%~ Vg
‘ (o] dx + Z"m J‘ A __j‘ 2 L At AaAx - YVi2dt
= 'Qhwzo*r '[H) @”7‘) % M—se+ Yo Q"‘)mi 2 \FTTZ"/t)Z
o - L = a4 = —’-J g___
= | L Sin' _lz)J *ﬁ;L—'"W' %ﬂ | V3wt B I TetEar
z—v: 5 2 aan w03 R & J_'_B-_ g,-,;’(Bz -z)
¥ -2
Al 3
- sty - k555
o B s\ = L Gl —)
b, 35 3) - 5
|
- Lail) + LS (1)
-,L(-E L8 = A (fﬁmk)
- AL 2 J3 =z 3
. - g N "dw te  Comviesgont
Hemce Grivem bn),sm)ofh wka}m L mz - i
0 dx . OC,L_, A
LV'”) j_w T =, 8 o 142*
’ 1 d=
b %Loo fo IEES r o
_ .km"lr . 2 b (*“’”XFMO)
- 2 14‘"’( » Jo K=o »
% e _ 5 - 1 & o~ (rpwk)
%
Sl | ! Gorvesigemt
deme  Topuwben Dmbegpal S S P SR

&) Let {Sn} be a boun ded  A€qjuemce ond A be g s

Jonit  Yointt Moo - to€ Fave Ko Bhod that {57,3 Grrvenges 35 -
gy E%e . Y g i ovxq}j L'W\L'l' #701'.’)'7{ O‘f [5,,].

+him avy %ei?ﬂbouhboo@( ofﬂ ¢ (l’é,f-}é) Conteunsy jwﬁul;e 'no-c;f Q/&ng

of {5 omd Hhve uall be ol fnite  elomards of {S] , oclacte of @-e 2+¢)

(Fh if onfntde Mo of chomamts exik  outsidle (f-€.216) Fhm Fhoe  may be
Omothin Linat koi'n{’) :
i (€840 Gomiamy  Lnfouk o of elimirip of seyutnct {5} exept

Aome 'E“ik elomints, Aoy ™ elemunt -
@ S £ (ﬂ'é/ﬂ%’é) J‘/ 'r;>/-yn

= | Sm- 1| L€ ¥ 2w

) &’ﬂ/\uma {Smg (mezw H A



®

,%(,!22— B} (awce [«j s Fost Hheoserm  om /g('rnu%
§  Aom oL tham Mom BBt P

m 300 N300 ]

\ . kel -
Take  fn = »" We Fhow et Sim, P /

N0
. Y v \/-’)
pen Mo 1273 T s
N30 n
[y \ Yl = {

: : _L[I+2’2+3’2 j == =R ]'

T
g Wq Primci ple of (omnegence L Seqjurces

Stadement: A e BN ond W%de”% Comdihom {o% a seguamee 4§
'/_/_;; be  Comwengent A Fhat Ao each €>o Hhew Cesuesponds

%c\as'dﬁwz integon M such that
| Syl £ € ¥ 1, b

Poocf  Condibiey i Necegmany = lak Seyuenu {]  be Cowengent  fhen thou

oxigte L Aach thak ’e‘;*,‘_’,f*"‘ 1
Hom 4"‘0,, evo ,  Htuu existg M EN Ruch Hhat
|Gn-2| ¢ €2 ¥ mZMm )
If bo Hen nym = Mthz™M
| Smrp-2l 2 &z ¥ Mum, pyo — —— @)
Ce'h&l:deh \Sm+‘°~ S"h) = ]S'nﬂa'ﬂ‘fﬂ‘s?)}
< | Smap- 2] + | L-Sn]
< e/?_ ~+ e/z - £ Y- Nz m, }>>/o (,rgovm(})al-d (Q_))
Hemce we fRave | Swmyp-Sm| L€ ¥ mom, p>o

Showing Hrok  Comcdition (2 Necesgany .

Comdition & guﬂ%‘oﬁew’t v Givers  Cemduhon lgm*b'g"” <E ¥ mrm, pro
~—/’_— — ’
ig tow ¥ € .« TTake E =] Hhwm J Mmoo
Auch thak | St =Sl L Y mZm,, ¥p2o
I M= | Smoth=Sme] £ | ¥ bro
S~ L Smgep & St | M- po

e 5ot = By « S
& = g, ~=Sngrs Swtt )
Han I Ly § ¥n Sheatlng dhat Sy (g bounded
Aequunce - TRen L& Bolzanmo Weceztongs TReonem Jon Begfumi& ., Sa, Ry

R T ) I A, vi 1 s ¢ . N



Prat ,Qi'm Shn= L

Now we haw do  2how
N—e0
From  Given  Gmdihon lg'h-ﬂo'g'h) & 6/3 Y mom, !c>/o R
Talke M= lg'mﬂ,—'gw,\ &£ Es ¥ b>o (3)

tHham necghbowrhood of L

L & Limit point of  Seq/umur {Shg
of J%e:lw Q)., + T’e‘a”) 5%'?17%

Aoy (ﬂ- s, l“*é{s} Cemtaing, L'Mf;w@re eLorimtg
Buch +hak Som, € (I-€fs + 24€15)
=¥ | Sm,-2| £ €&l3

MM Ham {:«wm@s) we Rave | Sm,=Sm| 4 &fn
IS,MVK‘ = lQn.ﬂ, ~Sam +Sm = S, +Som, -2/

@)

(5)

Cov\gid@z
< [ Smip=Sm] + | Sm-Sm,| + | Gm,-2 |

Using (), &), 5) we get
WV F?,o

IQM.“,—,Q‘ “ 6/3 + 6/3 + e/3
Vb>o

o Ig’*\—t\o_'q‘ <€
{Sm ] Con\/\(*—?ps Ho L

=2 |Sm-21 <& V¥V m>m S‘\pwiv\& Hak
4.
vaen Reseg [+ X 4 2% %% 5 33_ o3
1 Y e mmiEe gy
. 31
'h+h tesm KResue = M )] M+l N+
o’-f b [’LH') = M\ ":l( " U«n_ﬂ = (YHU E d |
By D Alembest’s  Rabo sk ' 0ol
/e{"’h L{’h " /Ql}y“ ’h’n- ,x'h (Y‘)‘H)’_
MR Uy N0 i @+\)’”f' oMt
= L"m ... @_’Lﬁ_ P.)M
-3 oo 24 @;ﬂ) N+
z ﬁl‘“‘f 2y = = d ! = ,L_
o 1\M , 1\
Nowo Beues Uy, (s C 3 e ‘
ow m & Conwnengon x( = > = 2< Yo
i ! g \
vodent 4 L < S " Ve
et fad F o p =
£ M 17( e | 2 x \/e
= U m
ak —é N - C . <'n
u’h-H M)
By Legasuhmic dext & M s ) {e (?14 ’Vl)(
3 f::l)m T = ﬁ’qﬁ)w m KSQL 'h—f))

-;ﬂiw, %.%EQ{-%%%]

- oo



5.

i M e s
% fmm’“[l'“"(% 2-,,243-.@ >
\ i O
- ’Q\'M 'h(?.'h B> )
L L < |
e~k =gy T T T B
- A, 57w
1 w wmYe  Aon Zun G5 cllvogedt
en(e

s y A
Given Benes ZUm (B fowe}bg,amf /(rf x £ Yo

ta)  KRoabe's Tat

Stajemumt
Staement

it Sls, B & /po;;c'Hwe lesom  Aesmies |, Auch +had

/Za»m ’h<%,—r) = A, dhen  he Aeses
=Y Um 41

- £ Aa -E=
Live m{Un__ 1) = L thin 4 m>o Juch  Hhat
M- Umnt 1
by op) = 0] &£ B
| () 4
= - (~ m t’_(h__ o~ 1 '}’ G
Y {-c <} ( s l) %
t < M W~ M W = O(u'v\,ﬂ L MU =N Uy,
l-Mr\-\-\ =) ’hl«(’y,"c'h‘i‘l)uq,“ﬂ > (0(*‘1) L(”’I—H ¥ nom

bt m=m 'v(:u%; m{*:)gjhﬂ > (0(*') Uy

n= Mm-| ) Moy = Tt Ui & (°<") u

% L 2,
'? M+t 2 Qv’:-n) U2 Qf\ﬂ)/u,mﬂ-> 1) Unm s
mommel, U MU > ) Uy,
Mlisg 56 ¢ Bty > ) )
L (“")@""S"") £ Uy, Y- n2m
-y Sm < Sm U ¥ nom
oA- ;
o (8 fgjtd Jhem St %"L'M B SXC"( Mumbes, -
S howivg Hhat  pequms o Ww Aum  Sn U’;F Givem  Soues Zun

(5 bounded obowe ~Remer  Seales SUs, ts Co»w?mf'



(e T Ly -, HoRe €20 Such that  QHEL
Liow '“(_\,*3’_,-') = / 'H‘QM%M J wm»o Such thak
Mg Um .
'n‘}lL.—\>'QlL€ ¥ m2
\ U ‘
/e <&
Ao <’Y‘L enyy ‘> N
L B;'L_-i>4\ = ,B%((H‘q) e Bl R g <ot
U1y
") Ot
N 4 T
Hron ba Qywn})amzm» Yegt c;ﬁ £ Cewd ;{:j}x Tl Gy @ Wogon
S U, widl be alro c{ng&m{'
(ose-T0 - (omploer : ,’—,;, omd £ L—
R

'n@?)
% divehaznf but S - @?”),L 8 le/\Usz»% )
; W _.j] s -
bt égw'n ( i r) | foh both +4he Zesues
§ o

TR
W= o
!

o::oo'n(um, ) /Z,:'f,:(wﬂ") |

m {é?o;)’z
(b) Grivem

Besuey

MO

m-eo

=N
Uy = Z s ——l-)
L tn”

e, 1 G
3/, N a
2 jgm (H e >_-h - - /in, é* A )
M~3e0 M =00 *m erm
LR} ) /

Jn
= Lon (ﬁ b ] 7 e <!
. h=sa | 1+ 05 Mmoo '*j‘;))
zt'm u i A </
N~ o0 €
_,’,73/1
Griven,  Besies  Slto s —f—’) (2 (;%_Ufggoﬂl
& fog = [l 2eQ
xr 42> x g
Gmsides,  (xt2)-(X4x%) = wll-*) : ;
= %(1+2)(1-%) N2
= (@+0)-(L43) So Y o<x<
Lo

o0x<| = j-xbo
I<x<r = 1-x<o
1‘7[ Pa X4 )

A nd J4x g Fiwg
V- e< X<



I’)( Moo s, be  the  Aupswmum  amd b‘.fhmnum ej fex) Ty e
wt gub entowmal  of  omy fmh'h%‘w.o;f [0,27 .

Then T (‘)( 'H(l} &= (')(9'*1‘13) >0 7@;—, aewd |
Hémc m 0L X< | Ms, = Cxw@ and m%:(zz+xg)
omel 61»rq'z)~(x+w3)<o b LX< 2 )
Heme — tn 1< 22 Py, = 422 ond ms, = (@+2")
2423 ocxl]
2 ol 2L | e = 4 XX
'FEM M%: {;2:713 | ,47(42' ¢ {I'f’lz fAR KD

J’ ,F(x)dx = j' f(z)d'lf f -}'»(z) d«
f po+C) e+ f fe+x?) o

pag) + L) s )t () (3Y)
= 52
X

Y

Omel fif('l)dx - fTaF(W)d'uL J‘Z_ £ (x) oA
° f(x+xl) dx + fz (5(7‘"3)0{"

- fees) - )
= (E+5) t(5+)- (3%%) = 82

(2
JZ faydx F f H%)dx Hemce
=} [

( bJ\‘

aF (8 NO'Z' Qle""‘\a"')'h I‘h‘,fapﬂb& CMFO,ZJ
e f ¢RM2] -

7 Genesaliged Fost Iear Value  [Hfeosem
s Crenes, alizes

S tatermamt '_[g g, and § at (micgsable  om [ab) amd 3 hee]lgg Hhe
s e
Aaome 3@;,\ on (@) then Ragide'd exizte A mumben A ﬂ\jm& hederees,

botondss  ©f pt fuch thak ja f£g dx = A Lg ek

E)E)i: Lt m, M be +he bound c:f .F - é[q,bj
them m g oy €M 0
Tak€ § (8 tive oW [ab)
5 Mmgo) £ 409 g £ MG
{ and q ou L"n%ea&able on Lacb)
+hem ’mJ Jovdx < L feo Joeo dx £ Mf 3('&) dx L‘,} b Sa

\
l}]dll) abON 2\- @U\&Od)m‘\,s we &f

3 a mwrbes L, (“M(M(M) Such +hat



-
b b
[ fo geo dx = ,qﬁ g0 dx
o9 fab {4 dx- ,aj: g dx
Take GG 8 - (n [ak]  then P @

m 3(x) 7 fo v > MI&)
Ag,&m 7C amdl g ant C‘nfﬁ?ﬂ’ab& cn [ Orb)

'mjb Gmdn > fb{:('l)g{x)dx -1 M‘/;"}(z)ol'( C,( b>a
a Ja
) J:’gmdx é fab fougtyde < M fa!’ g ) edx (,,( azb
Auch fhat

Pwm abowne 2 e;?/ua-%w we  Aee ;S‘A(.'(M <.a<'m)

J: f(‘z)g(%)dxz A{fabg(‘x)dx

[P fgan- w [5G W
& (n both (o8¢5 tPam goo (& /aazsé#ve 0% 'm;a#w w(g,g{
M such hal [P fgdr= e [F g

f’ o -3 Lox lx |

Jo ) ‘ . (om 8des,
Y A Al )

lpgcﬁve Lmk;m;,;( a4 J‘ ’ s [ /—’ZW' (-[77() dx

I E ja %’( 1) )2?2 d%

Hunce

ke o < L <&

' T~ -/
) - [»7() L Ax
i f’z €12 oy et j;L’X ( )%
o
Co’m/thizna Gt =D

Vo el (l')‘) 17'_ o
{ 5 @ will be  prpts (ntegral

0
I om] Do thes c'n{?mf | -
E:{r m-1 &0 Hhem x-0 wnll be ’bdﬁﬁ+ O:f Lnﬁm}{ c&gfmh,w#}
Grsiden fon) - " ( "7‘)%—)[7{' . 0 Ryt
) ¢ 2k
{ake H) - ;/;-
o 7)"” ! ) \ pmel |
Fhem ﬂf;—yl)o ,%7) éz)o Q_,,_x_@_d— = ’41?-)0 A C1-%) (%%Z)
dhis Aemil Ands Ao Zeso c_)’ bim-1 D0

|2 ) i
Now fo/ g(l)dx;l;/zx%dw wll be G:mw)v?m% 4 be | mS1-p OO

b1 = I-b >0 Hence my l-bpo B foue



Q-i '1“ 1 y
NS e et
i o j 27 C1-%) )Q?‘/,
Yo
-Poh Mo L'h‘k?ﬂmaﬁwy&a be })hc/;@)z L?’?W
f M<o w=] will e pant of c‘n{;mk d(g&n%mug
j%i_?-—(—o— .F[?f_) - x"h” [/ z)')) ﬂ%yz . vh/,é,ﬁ'/
([..x {-n
/
take 320 i
Now ,&‘-m (%) - /é’m w ((,7()4/
A 3(,‘) o> (l-?)"h-
m/ v
b /&‘m Q_L_,,,Zjaix/ his Lemit  asild be 7@»1-/—( aod it s
A3 0‘79"”'7
Ll ii[ )= L

Hemte  Gnclibion wllbe M >-4> -
Memee  uquid Cmdihny  om )  ang m  wll be
m>o  amd M > - fesn i

meﬁ?lnoz cf %th Cm/)%ﬁu C%W f’ X"”'/(’/-z)%’(l?x e -

Scllchim poehosict by W%;
Do Abfay S

beﬁt‘¥ fioued Applicdt  Mathomedtscr
G Glhasichs, Veghuonsidy
34%/6&, (€6) -495009




