V Ay
%cié%fg INTERNAT
Ny L7

e

I ON AL

AT O M IO EN T RGY

A G ENOY
UNITED WATIONS EDUCATIONAL, SOLENTIFIO AND CULTURATL ORGANIZATION

INTERNATIONAL CENTRE FOR

SRR Ty
I A
I it .‘\: .
I ':-"!“
: V2 SMR/23 /55
r~;rﬁ
1
/ =
&

AUTUMN COURSE ON APPLICATIONS OF ANALYSIS
TO MECHANICS

.22 September - 26 November 1976

vy -

THEORY OF PLATES

Part IX - Buckling problems
Part X - Uzlerkin process Tor buckling problems
for bilateral situsntions
Claudo Do
University of Nantes (R.H.5.K.)
Prance

e Lt

ity

[ e

-'.:‘;"“‘:‘:-‘

Porsmrrvrerr——
[leseommemms o per——

THEORETICAL PHYSIOCS
MIKAMARE - 0.8, 586 - 34100 TRIESTE (ITALY) - TRELEPHONIES: 224281/2/3/4/6/6 - CABLE: CLINDRATOM
IR FaT

These are preliminary lecture notes intended for participants only.
Copies are available outside the Publications Office (T-floor) or from
room 112,




|

~|



I, bmc,hhmg prcbloun -

| In a QJUC\LQM/\S J(\AObW) e Gaye \wr) mqul)
Hao ,%wg%»wmﬁ.
Ju P Jo&awwxg y Wé mume Heal-

Myp .~ Y=o s deluliow Jon @l head A

Thia MW\M\I"W olroduced wx Rae vamalis-ad Aan 6 Bl
Q(T_mm Ca, A=)+ P -l me My Z

J}M\/\M’n :

\.\/[z))w Ylo) =o .

Ouad y WE (o aind {\Ms lollow'u»\d , W’LM.‘dA LA ecrow"«fimbf

ko He fwenows buy poltiona
pzo o2

i) =0
For \»Labln,u.m A, 2 0m 3, doaehed  che Y ,
) VRN Mllm\-hm | Groophsudr  henlucl N"ﬂ Ay

& 79 > 3(0) -0
ot hzo (o) —o )a.,wé_e:o L& N
N L 3o , 0(o) =0, , aud ‘Q:D Haa S
T Mae o c_f_ Ehe anmm\/h oﬂr haoblau, A ()Ma,tg_, Macea

o o Apd Mfpor) we moai have B cetewnfrrea Lo <snt

%&\I'U\,

W)

T addlifin | We Omuwe Mot~
{/i("eg':,) < 4 ‘]‘(‘5) V Sl awd > 4
oamd e dome f.h R awd L,
 Frow Arab ) we Qeduee P Y
() oltay € elyay Vaed and Tz



Tl daal MNWW& aaplier Faad™  fhe don cun o{ *,} "
ofived by doT = 1362/ ylay <+ 4 a
Cone G0 7.
The amumpion  abour e fobinly olf L,
the fnedoun chalhben )Quo&hcdw A
(Ly,y) 29 ) (Ls»‘s)‘?"a& N Tto.
’wm( becaune L A8 Combpack ) ) Hee chaackewibie (D
voluas OJ L ) \)\4, ?\1)-“-_)(1)\.6 \-aa-n'llue_ omd  Ap—> L@ww—ﬁoo
(\'0" Ao Lecanen Nols o& M }Bouﬂof )

The  |roblose A»
Trcvamd, To Jud 4 €Z Anch Aok

.5 (2) (F-a034 e, 1-9) 4y (3) - $ (Y

Ir hon Deon olterved thalr Mun }\..obbz,w\ \\«memv: afw aa.iA
(Jon ol neat ¥y Ko Punal  Aouton G = o, The Jredhon
iy Ay %w\;\ otuen Avluionh 'gh. Awibeble  valies a‘[ P} 5
O OaTouee  Hrenaum [ Mow Wyial Aa bl sun o,v[’(?,)

Wm@w of buckwg ( of dearr o

Gus alifolve Wy ) -

ywakd  Ua

=0 V% €2

The o wawll abouwl o Jproblawn 41 Hhe JoUowmg
Thenomd] (RS Be 2P Fde, fo bilakeral Mhaabous - A9CE-
- Do, §m iladeral Wi alisns - 104 )
U)‘f&:o AL Hee ol Ao ow .L{ A< Aq .
U'\\Tkue Wi a W% 04’ iy wwad Aolutioun ()\r)“sr , T a) |
JOA AL 0 & b% X ‘kniﬁ'\w_ neal wuw bean
Mane )'ww;ge,b,‘ S :{d‘\. eacQ« >0, Howe el a 2 s ow (}rak,j{_\)

Juck thal

kA) Wi o Chorcdreanbic vt Oj L 'vJ[ ;-f—— 1w o dgemvabee .



| (LY, 50) = s<b (L3)3) o
DA
(LI) U\ftu’ﬂ '
MM, = { e Z, / 1 Iy)° + {‘(Cs,s')"r Y (3) = ]
Iu addibisn @ F.o— v w Z, whew -9 )

About Hun Alakemed  we ane dm‘»\& Hae \{anw«,;/\d,_
Covmimends .

A- .E'}‘d (LY, we com kv Aswe Mow letviad Asliown 91(, 0w
&uobhwm, Adloma n Condubwal Roclcomuwmn Aol § Frall
Bovmidn AT Cunladany Ao bad duneke, A dike o
Lﬁgfcw& Y\&U%{JA‘@A whth 4 Mlbrooucced :fnh Much @ eotua
Thon & 6 Aawicod 4dea 4 Hechaucd

-2/" EDQCQ.«U\/)’L &J‘_-—-,- L) ‘\)Jl)‘-ebk - :’) {_LLG blw\cuh% }""A{ib\ir_u,»uu by
Lrvn Hae bivnal Aldion | mudk Ao Aladded o Pae
domaomn V>0,
A Thn ’{".A&hé‘lv\ ijus ?'“Q!a
Jonch WS e Fuene cunabh oo hom
A}\mcé()/le,d .

Abour Hae oD, , W W cckd Mook we Bcve wol
Ewe c:omaowft:] we\w A = >\.1_ . Tg '}\mbu Ao e
G GO‘V{U\M \‘V\oc,a/h ? A }\\bf{\ih AW BN ol HAM%map,,MUM
RJ\W‘J Q}QQM u_(,m'ria] QO/\JLV\ b‘% N Cannelh e (J{ﬁiﬁ) ,jpcf"'v
hAP b-l'\c\.\ffﬂ'f\f{ M\L\O\MVQ"‘; '-’"Lkp :)L{/\d)j -/4 LL\«V\L&'\te/‘Cw“ Canerny &8
Ah A lf\/xo%/\.vn .

T e blalenat cont

L»g) (I~ iy (U= o

frandaad wnuls 1 Hee M’,f Iy
’"__.._._.-—-"-—’-"-‘_“'_—-'
briviad Asblionm Al nolr

Vl{,u) \!i""l' o DA (5 yoay b 1S IR Ao

L@J’ %\)%23 — 'bm) ~—-)€’€'0\ “Q)(Jl-’\-n/\ A 2{ C,Lu\d Z‘M: ss‘) brl\



:gml"e damia auxan Ak

Uj) { ((I ALY Iw 4 C‘am )5) =0 v Y ¢ Ziw,
aumd Hu wll a3

t['&wwﬂ
W) Fnoeach »>ha, dhee opinly Gu € D, S Adtaom of (69
L etddlhm T M M\ub;w o‘f Hte. AW bk ki ga poo Oleen ¢,
?(‘sms =] P(y)
, AE 2w _
whow P(3) = [l Al 3+ 4 (G&y3)-

(tl‘) |k@xe Q\pmha Miﬁﬁ-&kﬂum (ﬁm 'Dud« 'Hmd'

k;!rw*:;,‘j s Z, weokn (Omd allo U Zy oy ) '-Slb&\'\-fm?jlw“
Aolubion o] Hie Jwoblowm -

(‘T\»xua{au Mo ool a. now el /\-:Uklwm ;3%-0.0. As AL

|




A&&WW&M cmd Mb—%t‘% - ")\O-Cc&l—nﬁnea/ﬁam

H4 L i Compade A adjoinr, Umear opeahn
He gy ze 5 (e 4 are;

3 C is bounded conlimons ma hear opevehn on 2,
H | Cy 18 the Frecher duflrantrod  of L (Cy.,3) ;

RN Co =0 |

He  (Cys) o (Cy,3) >0 Y n#o

H? C o tomlad

H 3 el <ell®;

H 4 A Cenver Qwer Rwm cmbinous [tnction 2 Z, ;
H Ao glo) =0 ;

H 4 v =0 ;

H 42 0 € d¢(o)
H 43 dmx}/={562‘/4’(3)<d%5 £ 10}
Hay A q»o Auck Hab  y(zy) €2V 4y VyeZ e

HAS \%B) homdﬂdmz)\[)u\wew&dmbnqu,.

o

——

RQCOM {'{’\9 ._‘OU-'OU.}UA& ( vt\\'l' Aot \Qc‘{u.m, WPt ) GQF 1\15] . E}QU___\OT )
AT

ISPV IR N e the clumnedrendtic Volnes ol Ly 6,4,
bue wla bed Q\&wg,umcﬂoua‘} Fren ,we rave

» ¢ Wape
{6} A 3¢'Z d

y Ay (L’s.ﬂ)

Tz



| -6
Pecamne the Juohousi (L) , ammouwmced 45 Hue Mokeuend~ |

-Lk' AL T\dll»\od Ay JM(/\.OdM-CL Avme notallsws | amd a mew” wa:buu,\
\IJ-Q, ‘qw& .

{-

(P R = AR G WY

owd, fo’\ each ’170

e
| Ohy = {1 GZ/Fm-—”H

 Phoblem 2. Let nro be Pixed.  Tofuid 3y € OAn
Jndd Kok

(9) (L3030 = «::i; (3,3).

The o,m\'mcc, f{f a mow lhwied Aawﬁw ovvn oumced An Hee |

, Aol e e o-} H&g. Foemanw 4 wilt be oblawmed fry JL‘!(’NM&
v Hae fuoblowe 2. | -

I | WQ ‘Q\oye Ao

Lomma 4. Fon eoch n>o

(i) An 4sbownded

K“)  ©OE€ BAJ\_

) VBC dowm | Y# 9, Atso MC&M Xy € 0Asn
" (awdt 24 »\{BCA:-L)

. ?'wo_l o.} L_UM\MQE
(0 by (H6) owd (H4D
(1) by (H.b) owd { fo)
| | (\‘n') ‘NCO-LM—L Hae _lA.w-d'Aw bt F“) A Corntimwson ) M’Jﬂo’(b&
' mecﬂ 3 oand %oe/s A \ ”(71 ol l:‘_




Tﬂoqﬁ -o__r, Huenew 4.

like i the Dbendur %ab(wl’ He Heemasn 4 dhaoved
&E}\"r J.;A ‘\,084,,.90/\ cort ( \.Pvi‘s O u waed 4o ‘b‘: FMLR,Q':JLIJI%’L’AJA&MB
Aomd \{} SA y\o\fo(.!.“é!(w)xl\ab& ound ’U?go-la»u%ubw 1‘¢¢D~Mcfswoa.¢, tned,

:_;,I_ Caan ‘be O[)S-HA.U_Q{‘ ./HACJ,V Hm( QAGU—'\G\."&, ape wg d-‘f/"«mwk un
bwmmg -fuob(;w-«d and  bu ok.ew\d Mmen .,

(V) UMW& . We choow 30 wi(3) ) Lecame (_H-Jo) )(H. 44))0-('(,))
We Obkawn {181 < ALY D) Y 8 44 @ nom banal 2olnbiow;

Hawn 5 fJLhJW A= 0 ) Még‘% (V&(H‘ JGI-)):
Ao W L osgp Ly o4,
A han® (EY e Ao

Exislonce _
ok frauk I Hun o | we amume Hrak

{ L\) iv Freehd - ob/“‘w\wabu,)'

A dovalive ks Pl3) 48 Lsdmby - confimon
omduber Ahat Alunr Jevsetive A womoknee -

Do came § an TLL“—WMU»UU, U an eamy 15 oblus Hae
Lowmmea & . If 80 A8 dolidion of problesn 2] dbhen S0 A5 we rivial
Aolulion of Juoblew 4wtk @ Aukaile X= M,

Now | exitlomee themem Comen fromn
'LQMAW'S . P each N0, Keene ewirls a HMMW_JBL Mag

M\)WQ § gddibon L. >0 W Z with R ) Ouand
ey — o0 wite ¢,

Proof of lowmad, &Y (Ly,3) % boumded on dn { whidir a
«%ow:\_d;d )pm\fo,f Z ). w{’é“ i o) be a m&xm&hm&
Aﬁ‘}u@mc{; l‘)ecmme b ay bowmcbed) W Comn amoma e thad Huan
M.Wm AA WQO\,}\:QAa C:fnvuwcé,p,uk- A Z) wikh weeake
Lot




By compactaen (H7), (Can3) = (€33) -

By lower Aewd ey o Hre wom ad Conve Lonclion

Wil walpeds Ao tae weak Ankwen«ﬁ , we obtam  foru the Wr?);
F(y) <=

omd thenefre € DAn. Bur 3#0 (becume 3

O W“Cl‘limbm& M%wq) . Them ; Kuene epth b 24 Nl Heak

ba edAn . Dok (Hibg),ry) = E0 (Ly,y) , ond He

Oslromum  Crwdilion MnMrer bz 4 Therefru 3 € Ofn and
65(3‘— AL Holuliew OJ Hre «bvs.obl.m&

2 ‘.\IJ.Q have  Se €PN R _Q“W.‘& 19e) =< 2r

of s Abat

we  dedu

Ly, = 0w Z ) wha r—>o,

FMW%W&\Q) e )= o2 w\'tea*f- Acamme Fal «

Avwen of  boumded Ww«,
The thenew 4 o Jroved am Mo cane of | 4
i},j‘,ewuﬁa\ﬂ'\ﬂ_.

Decand bak . Now bds wob olflenentiabiy . We e
Me mdalions _uiFodicced [o& T s (3),-53) ] -

We consden P, Wik €70, defned ke i Y, (3)
W 4 we omeaalt  Fe ) A, AT ws J’“M”“"eﬁl )
W&me& \}J \')\a \.PQ-'- ' %efw Ll/E, i | F\chdL{H«Mabw ,
dhere  ovitli ijgebﬂf JNE e of Hre
\vo'\)\w« amouaked wii \‘/E (4),:‘.4;\ Hae ‘lOUO\U\MJ , T -][txed}
amd we owmih Aun wdice 2 we b ud—

| '3 )E’.’

\S(e'-:\je )' Xf =

Ourd W@ Q@ua

S (DS Ot 3 e g (3)- (920 Vi<

e a Mo ok ke alaranea  Hank amiuwn Masua (H.103--- 0‘“*\ on

i ov =



wikh
4) $€ €dAL .

A }ma—:,{—%DMc\lE\ (}L X ..\ixad)vo) .

A") bﬁ (M), we ol fann

\\%E\\ <y
U‘L) e
Ve (3°) € Ce

Oand, ing m,\’ﬂ(x.e. deln)= ,{L& lia-
Ay A b - D | €
3 e e - Tete | <%
2 We have (L3g,%e) = b
' W%

AE S A, b W) . Theede

o (e b bawee e
éGbA)L

C it \-amitw(_ Q"‘-& temnma 4.,

A (Ao), we ol

?&'5\]14 b (Ped) ) )

(L"S‘%\ = %u.«h (LS»S\ " ‘E}u,\"‘
AL

[4
(]

C.P.\omm& ')0 = 2%
Aell9g, 9e) € Bel®+ (CHe,9e) v Ye (27%e) - Yele)

J@m»« Abas %a (42) owd (WAL , We Sedmee

U= Ae i bowmsua i R,

Limb“g, )(vwcaxn, Frew Q?,) czmd(ﬁ)) MHacne enielh «
g

Au-«b&ecl,u\wu &I%a\v\% A 0 Kuch Kook
S —> Y e A4 weal
Np > A R
I odollion, b.a (43) , we hauve
et —= < an L weak
09 N Q)kd M‘a()&v\m
e (LY ugy = 2l



S - S [ TP

Ao
Now , Decaunt ""(?é%a) < e (Yg) (bgl E)(‘i)) Cund

Poa) € 4y (by M, 00), we S drom Us) A

Ma_w:\ |
k@')\euxe*cge)&-ge) P V() - ¢ (TeYe) > o VyeZ

Vie dowenr melq | We Do, Irom (46) |
R+ q»('i) < Mmj (\l‘:{d[ﬂ \J((?e“f\g)) |
¢ il {(«si%)- L 3-1) - (a3 9) ) )

Loy - Al e (39 1y,

| ((1*')\\.)3 v (Y, 3"3)’* $l3)- 4y =0 Y3 €7 )
o (A, 9) s Adulon ol e puoBlony fraalyy , 4 0
Q)él.“oum{ (L.‘S,“i) = M(L%h\ja; > 0 bg (M-().

The Qvidfnce. ai Wue Hiemaume A AA \-;nbued .

Lowwmo . The  Asluliow erlilubed 4am Hee reviows /{.M\’ An

St Ak Se dAn , (L9 - S (Ly.3) .
JAn

?‘moﬂ :),L\‘bne Lie B, Tonb, we dwooe 4 €Ay X RN
wmh“h;uh(] $& wih 5€ ¢ JAL ¢
st (050 ¢ AT BT g (Bes) =
tooredne. 5 by lowen 4eni eosbinudsg
- 2 ~
At gl € uf]{ﬂﬁal( 4P e
¢ - Ay
Lrm Run Ul Al S e An
Bur (1) = B L33y 5 o 3¢ 3n, Mo owats >4
h.

Mdh Kook £9 ¢ Sy 0w we bave (LY Bp) = vt (Lay) > (L)
A H eolrowan. heobutn & fase sThal A3 Amapemble culd




oy | S e M st R ) <2 | o

kSr~——=.-=—:» (-'bw Z) UU-LH\ h -

Iu adotlion, T an bownted m Bon 4 a B [l boumctes
Mgt B :.JL) A 'T‘\Auerjm X 4,1 = ‘o0, We Rave
“\ﬁf“ —y o0 Srwace Pﬁlﬁr) —i» B

V)



- AL

X . Galein dwocem {.n Euc)raumé; fobtoms

Now , We ane 801'n§ Ao «&thﬁl er.e. Galena o )y»-om/n
_{m Sl aeaa) /b\,\abw ' |
| - Toduwd Ve Jwechh Mol
-,U_U (I-_ MIN+ CY =0 |
Omd ko dwove Hee therom L of Ae Ywerous Aedisu X,
It it valimad S5 oot Ruabion (4) Qs b Bl
er_n.kdl\ev_u amsaakied whh e fuoblun

E To gamd - oulicad ponts Fo of Fae Qﬁwazmwi
- | Py = 3l - 2aa) « H@3) s 3 &

CThe comvivemen AR Avwe d%u%a—q vl tas Deen obienved
Pral- u:,-k\.)ab,'s) L wob Coereave Ga  Aoan an A A
Greokin Koo Ny o In addition, Ik 4a o Jorniol o dops
Mt coercaremem VJ Mae Amoblom  ia (Ch»'b) [ Owm ine el

\ Jo~clha M e~ .

T @) | (y.3) = 1 AW - :

A ndr dpeeabls 0w, becasse € 8 Gombadt.

Heaxvfw;ue) »&(i\ a8 fab.{ ow Zio, Ak as Wue o  Awbiels
'\JJG\ACQ» ane wor “)foo At fam b 4 {/\m ;ft'mte Ivwr 2t rn Awb&}\da_ :
ATYON Moh«\‘n\ [ lawam a 4) ’?\\tul}—’& o Al oot 4\4@1\-\(%%\—(_

‘ Ka\low_x‘u e g kA8 Aroved ( Lomwa 2) Aok tre  Asbdiows oj,('l)

E one o oo Btk ! Prowe ol Anbspecn of L {whidh ane

.(AMG Y s irw M\!i}a@ ‘)_’Failu. Leckinne noten a(‘ H g Bgu\}or)' ;



43
Lowmma 4 . Lok E be o z?.wﬂe AImirerricon Anbihae a_‘:,é o
| F.et fa %AVEM o P70, we puk
KTK(”‘,V’) = 5@2/3:“{,%1:.)?5\7) o El < pllely .
Tk.w) H/xe;\e, Qm-‘w\)i ¥ = G(d,f%) e T e

€y = v il Vyex.

The bun followms Bomman hewir b Locoline A
Aoluiow, ol @),

We wae 4he ndrabipus ¢

Ed A3 e ﬂ’vwlnb\ Subxycq, amnsauatz o bmHA I-Lne dno«acruubc velie X
d =k, ®-- @E

'Léfmmckz o Lelr A Qe f(xed,wﬂc& Ay < AC Ny _I;f,
| et ee B, feRd
An Aoluliow Onf (J} MHean

(A= 2 VI < (2 -4) Lent

’\Kﬂ

Theeefw | Jo Fixed X, Mee &b o] dubiows of () s

Crwlaamieds mw o Aublel 4}\\“&. (3) Ouad LN Comn _uae {enne
o A ambselr,  We }auif" y 4 A< Awnm

LM l<(>\\ = {3:€4E / eeFK);?GFKl— ) ( #ﬁ;) M“zé(i-‘)“eﬂtﬂ

Quad e ‘R\au—(_, y Via Lovama A

[
r—

[SEN2N *‘L

b) - thow evulk o Conaml K()))O}\ma\ Mook
(C'?M) > ¥™ “%llh VSGK(%)

hLwa\o.S ' We dave (“\o, ecch Asdulon of (A))

el < A (A 4
wheae YN 4y defwmes by ()




]

. HAUt Q)‘;,VWQ o M{-‘*wu’ %“ = €p t ;f“
| {‘\lw": fenl® + ABIT = A

Romark, Eelbovakes i lwma & €3 e a-%cuvn "
valid é?n Se Z , Whee Z 45 q cPned Adbdpace of Z
o 4 A dolukion o,\, Mo {woblona B

(-8 + X 3) =0 ¥ Re<
Es,\pzualh& , Auak ay Arue ((omd will e wmred Aix Hee
,[_.ollcwm} ) whow & =Z&wm A ¢ flanite EPVPNIV -
Mksloa -

?mo0£ 9£ 'Q;QA»W'\G- 4, %a Y\Q,aaﬁ\m . Assume. Mok~
. e K{(«,p) , n2° 3‘”"“"

ey =2
Bocawie 3, ¢ K, Npll = hewll® oms Hreredme
' : 2 ot
Az e Z -

HQ}AQ( -ln a Jru\a.seé,qu oX Roant ) y
Oy —> 30 b (WWQ Lye camne
£ » o Joml dimmounsn /r}cq.,), BDuk "Pu“ < A o3
(4o o Mmbregrona) |
Jomf i B weak cwibh {e B

(e L s and Hreaefru weakly draed).  Them
| RSt

oud ) by etodinon  (C3,,30) —> (3,3 . '.
Bt gt Lt S 5 llettz o, s (3r3)7 @ by
Thew , tae lomma 4o foved. 2



?’LO\?f OP ‘Q/QMMRZ/ LQ,i'Ej -ae)e a  moawn 3,0,«/0 A2 LA oen /I{

O(fU\) ,,l:ﬂ A\d >\C )\K” \\J@ th k"S:#EZ-{W__I_‘
\nd&, e e FK ound ,Eé F\,\J' © Mo (L"S}U:(Le)e) +(L;P,ﬁ} )Cw;f

4

(Led ¢ wp (30 =

-~ (A

lelc = I Ay
Q:UDZ cnp Wy 4
I ? I ‘Fkl HI\L MK
Frgwm (1), we  oblawm
4 = el g1 <€ ALyY)
| < ){\lei\1+ )_\gl_l}-s)

Ay AK )
ourd e Hatouen O(l Lovawec. 2, il ,fm«« M o @

{\)LOO(P oPM?;, UMv\cg SeK () omd (LA ¢4
- TS
We deduee  from Ahe Relation 4= Mo a)r £9,9) = o
Mae ,\({)Unw’\‘\‘\fa, !
SRRt 4t <o

2
GO'QMMA &\Aocm‘“ Lok 51)%1)"*) Y Ko

Q QJM'A A Z’ 3 Z, Mo {3)1)"73m‘] Hee Mebihoce
%Mah,d lma (‘5.,,-,~3M), Zian An 0 (PWU dwneomon Lhace
with dumenron M,

o each ™, we  Hamolea Ha e .(.Dhoww:‘ }»o\)bw\/ mr,},-wgsz

daweeumon *
Problom . To Juid Ym €. Ak Heab
(6) L F0 ((:I-— XL)‘S’-mﬁLCttm)’é) -0 \21% e

1" A (‘,.‘QQ,.@/\ Aol At ef?,un'de\ﬁ'ubr /{‘J/



- Ab

kéwx Ay o Guilieal ./kow)/ O.B CP T 2 v 3
’WQNZAQ gf) A8 ﬁgfwvw.dl «Qy&
(®  dx= Rl Ay 3) + :(C3)
| Fm\r,we WG& Hee Jwevows faoblow Jp,wma ,qur(;z)-
L\GAO ;ADL&LUQU\ ,(R)( QLMV) Yw e Ma.\d&l , We -tv«ouc J\‘{Atdfg
flomwa b o TP WM R Afaeddly arge 5 and YAz
Mare otk 4w éZ‘m ek Aok
&d‘M x J.M ( '
Lg) @( ) Zi é 3 )
Glﬂomdﬂlju_ l_‘, As>AdL , (6) \10‘1’3%% oF Reaar one
Aoldionm x{ AL QuHZA‘uQuJ’% ltango -

Proch of dempali  Becasoe § us ontnes
Ww‘fww anulia “Pn'w\ e bwo Ao herbren !
4 {3z / @ty <ot

Q‘i) A 3yeZwm St Hoalr @(3)

%MGZM) L&wx %O)
(7) {

ws e

K{ y o dk s qv}?-«'am\' fo - i
l)wm‘&ad (-fHMﬁ rl A CQmed be caun @ An me\woqn)j
Jovwce. ZM TR’ ¥ {\‘\M‘te dmernon  Aphece - Now~

gy = 13l (4 %) ¥ 30"

becasne (C3,3) = Emhalt o Fm
et < B

Ul) LQ\‘ A.I“’ *‘)Q ’HME @»’;’\A\f Jé“V‘ﬁ*f)rult’l?u: Uali. e OJ Lm:’ﬁnl;
where P ay Pee o fon ad Juofechion u L defui ¢3 o 2y

b(r) €0 MH}%



hon A - S Ly oy -
A™ Zom FY R ;\i’
L ooddliv A when m — 20, .
Clarbe As oy, Mew evwl Mo duck b
)\:‘ < A 14 m > No |
Now  leb ™ be %‘xed ) OpuJi'A b No y  aud
GweZ, ok Rar  (hemiaw) A (e,
lawj® M LY

we thave law |* - \U-Gm,am) <0,
Qwv\om 1 MW
Tis 919 = P(Sam) = 10wl Mawm,an)) Br 45" 0o
Becaun Hue dnacker 4 wmegakive, oo MUW
hohn  Aowe -'heraa,[iue values f&aefﬁm (n) O pouved .
2,
We camemlate Bue prao] of fanr (1) of trewiows fewuna
Ko oblown o waddk wback Al Le A aihable amae Jolko wring(
Lomme 5 Fv J\ul%&aw&d -Qa,\%g)
2
bo) # Mﬁi ¢ € - ::_. (C‘e:,e\) (%‘-J{) )
\\JB\))\Q €4 2 G Y\mwa&'éﬂd ﬁ%ﬂmwdﬂn gﬁ L)
amociofes Wik K dhonadionlic valme Ay

Observe Mhalr Aue decomd wamba of (3) does ol clep et

o‘c ™ .
P\OO' . Tu the \Moo\{? {)J_ Mue \ml’ (iv) a([ e viows Q,;uum\)
we (o Cﬁtom QW\, - ?M ei ( ?M = D'Ll'{z\o(f-thvl

Moi}»buw o ZM) , hecw QApy, —> €4 whewn wm — o

(i\a‘mw A B, & bama Z,).



(A2

Now‘, we  Com o%.'\{’.w‘t Mook
0w 1* = A (Law,amy

SéR N (CGW\,QW\\

M, —= _%_ - ALienenI” ] P_%L.)L ,
( Ce,, &) 2 (Ce,,e.)
Tl«me % m % m{,{«uuﬂna Pcwé,:_
(%) < 4 M,
“;“;&R & i ¥ 7

CT__OQﬂ_O;_M* P T & Aobutiew of (8) , Heem
[3ml = ¢ >0 -
Pwoqf o,l UW . We dave

BE («l A) I3 +fa3) = - )[\3"‘- :

%\a bowrwna S , we have (P(%'M) —e <o, Treus
Heene  wo whalivws | we  Oaduen,

1 Ao |
l4l™ = :_- viae A

wg fnocen . b g Mee fresious Aldty )(\Dwm L\,
we funour )rhw dguli @ Mulen Gm ]a\ Hee }wbw(ﬁ

L Jr"‘""t"- dunian S whenw M &uHAou’Qa{] «QQAS/L Now |
We. W'Mk M'U'S[‘d the Comvenilinet Q_[ much @ Arejpence w e

o Xeoada Ao w(l,w“lq
Howe %OJH we ooy I O\M& Aolulion of

dm € Z,, Sw#° ((:L-AL)%MJf Clm,q) =0 VaceL,

/
omd  ng ktcp/nmilj Mg dollisn  @xlubited {pa Lornwne k-
We %U{ H&Q J(Suowmj/




Lewma 6 . (A" Leant %\““ Q mbSeci!LL.wc.z_) ; - A4

Do =T b Z Moy, aws T 4 liliow 9
tee  wobloun(4) -
jz":’fg. 3)% Lompaa D (c:u..ud gl Wi ?foﬂows Li‘sB
\S\M aA bew«dﬂd o Z )Ow.d ) ck¥ Leodr 1L.>1 A /hAL(q_?kG—h-cL
| T be M I‘ﬂ-\’hﬂg&ho" J{uﬁtewe« v Ln ; v\w ecch E)GZ,
we CO.N\W\Y ( ix (AL))
(o) (- AL3m s Com, Pny) =0
Buk ?ms-s ?é X\R’em? )\{B(—Z)Gu...d Wwe  dave

.
: (3m )?‘“3) :(L]M):b)) — (‘j/ 35
(044, P y) — (C1.3) e 4 (7]
\ 0”‘5“‘: Pwy) —= (Lglﬁ)

Franu U?)') , We deduer.  when w >0

(E-amss s 3) =0 ¥y €2,
awad Y o delulion ,{m gua  fpobleud.
Now | we 'O.Q,\N,{_ 5:%‘"‘ La Ua,) , Gad e dewe
Bl = - (G99 + L%, Y
?-w M, we oblawi | e Cowcledowem of €Cowsl
)t - - @a8) 4 3L84) = 10T

The fwo wahous
{ Li\n — J weak,
ll‘1 M“ ~‘>“\3 “

o (T IR g et AR 7

Vg)FZ)

.




i&\omﬁ—- Foo ol A Ay Mo opula a nom Bivial Lo
Jolallow  Jon Mee Aeoblon (4)

M. W ane He Mﬂ'euo%umm #‘"&M""&-
o obilbikes by lowa |y P Kon Aegunsmce , we dave
(\)i& C;no@oma o Domia 5

Mml = ¢ >0

Thew I8} 2 e >0 | becaure = I Hemg

2

Thow, e fhenom ¥ of Meion IE 43 feoved .



