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In mathematical optimization, the method of Lagrange multipliers is a strategy for finding the local
maxima and minima of a function subject to equality constraints (i.e., subject to the condition that
one or more equations have to be satisfied exactly by the chosen values of the variables).

MM\A'Od oin OW i ‘ﬁ\(\a e wmax or wun Of 2] "FM,,\(‘/TI)/\
oo Qubju./t to the eﬁvv\o-\,(‘ﬁ congtrounts g y=o

Lix iy = €e0 7 24

and find the S*aﬁ\vr(\;? poncts of £ congidered as
a function of~ % the Lagrange wulripler 7y

i(x.g,m :\CU‘»'&) T Yy)
Grodient Congfroan Joey) =0

LN =
Vx,\}, i(l\ﬂ.h)=<%)%) %}t} —°

Tn hs @'
{-(&\‘3 )bcs) =ULOQS,b:S)‘TIOQ5,b:5)

%Lo"‘l} ’ ‘003 = RW\xi W\:? : d@@dﬂd& on ¥ ﬂ(' congtrannts
N = 1 xw  WMottnx

>€ _ 523 o€ _ . 29 _
’2;%3 o %‘bag by b} ey big) =0



To be yure oJawra\ ;
PD\MWW & V\ago\dwww\ U(’ V%S
porowe ter b hae a dimensiom of P 2
So, Qi hay (1) (M) elements
by hat (p1)(3+) elements
e hos m elementz

/LYV\JLa-\mMﬁ on how wany edgeq
hone bean cmstramed
———— Thorefore t"m% [(H\)(SH) + (pr)(g+) o)
unkaowns to be solved .

Eﬂlbwdﬂﬂ\ 6\'171@? L > _ .23
o0

quS
hag O+ (5> eguetions
b‘G 29

Equodtion Growpy #2 S, = Ms,
hat (p+1)(9+)) eguations
Equiction Grp 431 Glay ) =0
hog YA eguationg

- W‘fme , thDx% ]:(H\)( ) + () (g+) —\—W\]
Qﬁ\ADC\'t\DV\S o we

Should be solvable 1)/




Comsrodnds R

Fist constrin pne. edge , set deplawent (U oad V) on +he side
031 to 20 ;

- -2- ‘k* S~ S— \‘S‘-‘—
S I‘ 3 “Cl=
\J(S;l): i%bi\ \I(l>5:?%b“s =0

=5 3 gs¢=0
N o, U D~ =55 TN

£=-) S=1 ; i:_[)ﬂ: aooSo + a”l‘ga ‘\’oﬂ’)So* a"’}go + aoago-r ~~~~~~
S ‘-G:‘—) +a4°§‘+a\l§\+ a.zj'+a.;f'+a.¢§‘+\----

h=-) L= N aufl-\— au‘g) + 0\,,;'51'\ C{;;‘Sl-\' owa
- +

=1, { y \ ) (
5 oS A0S+ 0 A Qe e

= [aw 4+ Qov + ao) ‘\’a93+a.°v+ --J Se
+ [(L|0+aw\ + Qo +a!]+aAU+“'J"§‘
+ [Qae + 0oy + oy + Qay + Qug® ‘jw;’

>
)

......

+ {Ol\‘o* Qir ¥ Qi + Qi + iy + J‘gi
= Constrodn  Equetion s »

Qoo + Qov + Gy + 0oy + &4,.,-!— .- *av:\ =vo
R Qo+ O + Qu + Ay + Gyt = + Q4§ =o (3%) eguoctivng

alv +a2/| + &n + ay} + OLM'\' Lo +a),3 =0

Aot Qv ¥ Qi) + Qi + Oy + ~..+QCS =0

= (C-\—ﬁ) cangtrount eﬁ\mﬁ\z?r\g for Qe
Guio + Qg + Qiz+ - + iy =0
(14+) onetraint  @guections for big
bio + bit +biy ¥ -+ by =



Bowf'\o\czﬂ conditions  Hfor plane Stress

— U and V awe in—plang Ac:(vma'mr\
no velotions  ith bu\d»ﬁ ynoment
and veation oad  n plone Stress,

— — u and V l/\al?s with Transvere du‘s‘;lauzwwfts
— Tour edﬂes

=1 $=-1 "=+ ad N=1

— TIrn plane stregg S\\ﬂ/\u'h\or\) Uand vV are Tronsverse
AQP\QLQM‘\'s ot veloted o wewent ond veadton kood

Thoefre | thave are 2 (oS here !

ConGrrained Js. not  constrained
(g, 9) =2 MCS'!D:-’GYEQ
NV (g,n)=° V(£.9) = {ree
/‘\3 o x
N\ 2 = thy on e &PPVQA
L o budking ovelysis
7\)wa“rh vﬁ&?w( 0 W

J




APPM Minivium  Potential a\%

m=0U-T
AT = (aag‘ z,a,J}d v <abJ' abJ>‘“° -0

)\/K} YT aau sz & Winwip ot of U

T ‘
IF] ~ eTU & ibJ e Winwizotivn of T
_’7' U-—T + xR
AT = T, am .
(- 55 + 2450 Yoo »«m-s;&m

%7{ A 4y =

E\A RTJE } F% = elenall problem

R S
—> weffickeat of uw and Vo1 o0uy & by
— swess X Smun Huwoughou X Fhe plate



B\Ad@\/\\i\ﬂ CBW%)

D\‘s\)\&&m@\* Functon avd’«Of" plane dplacewment LO

U= e Ry -yl

D‘ \1(\-—'))1) \\\l\‘/\(x(lﬁ) dowain
=D ‘ AT 2 a%) 2 V21 67|d%d
U—ZL& (52 ey ([ B (Y TETIAY
X 34 _ 23X 2 Yin (£,9) demen
13 = >¢ ? EDRESS
oW 28 . w20

efx T3 X TR X
2W _ W ¥ | s 0

= =

™ ?ifa:l S

S 2 (K 2o (20, W M L wFE B % )
P _ 29 aW,’)_ W FE b‘w 2% 2
W _ af 2 28 N EH_”._?LS_E”_S
5”3 >5a3 2X bj E) z:x> 55> 5x Y

2w 29 &) >W ¢ W a‘g

T3 zrxaﬂ'\'a‘gz«xaj 5] M‘ﬁ



Work O{‘ ExYernal Loods

T=3 5;9\ {'\)x (%)« N, (%Y T2 Nyy %%l\ Sesp] J“Sd)

—T s ewluatd in (£,1) domain usSng Gaucsian Tntegration,
with Nx , Ny and N’fj deﬁr\pd at codh Gousgian POt

'\)X:Q‘ka ‘-H,\ hﬂ W 6 . ,‘,
= £— WITh 4he gTC«ee ot the (Gautg povy
::\)7 (Zyb\\'\ & n\‘@ld‘/\j Nx, My , f\);ey

Xy = Oxy

@ury s
E [1 v °© ¥y
)= FT)‘{?) | © g

v © ();2) _ 0 Sxx
[G]fzo,yyi & Regultts from

\ane  Stves
Try P >




A 0= 55: RO jo
€= - s= Arolysiz will be somiliae— o
plate out—of -plane bending | with specal
3=-) cose o 0 Here
Thesfire Qatang =1 or ot
wﬁz wl%:i

My= %/3% ) >%>\ﬂ=m
Ry = %(%ﬁ‘ )% \3=x1
2w

Sleey = ) \ﬂ=iﬂ

@Mm\j €=1 or §=-1
wﬁ w\f-:ti

iy (’5? N >’>\§-+1
Re= % (iE G
Slope ¢= zsg\

S=x1

$=x1



AWM Minivium  Potential EV\%

T =0-T+WR

Minimizetn of TU yields +he eritical Loadg -
20 _ T _
S5 = ° ond S <O

Thiz gives e elgeavolue problem -
2V T Y .
Gy Re — P gf:j © g S E =0
RO A

P orivicol loed {actor



