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wn o daby Liuale (%,8), allorm ol

L (%) s (x), Us Cm) = Vy (% Ws Q) + Vs (% Us(R) Us (<)
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Cousdiiamo | oo Lol
(%48, Mo (xiR)) <o,

Ak neiava Y waM, A C{\Ats\g
Q!O\\'Q ;eiuw\\{ 7

Lo, wshiatone ok o cxy !
Se. &k fosv quoosa M Uazpio Yra a e xxR ; pohd wsarlo
pRY Weg,io\rw\y_ N M Sulia e Lo a  (%,3) 11

Da qur  dedmdlcuwo e

x+ R
N (#+8, Us (x+RY) = f L (6 ue (8, Us (£))db VR <o piceolo

Dirdoo LMS e RHS Mspatho ad &, 2 ! pougo R=0
\/, (74, o (X)) * Vs (% ULQ(ﬂ} u‘e (x) = L (%, Ue C*l,(,(n CvO)

e quesm ¢ &\WW M uress ; e \olle stk la
Peone o a.

— _ _—
Dato Mo (x) comdidoto . Con PBC un(@)=A e a(b) =R
coure huosho ok © pobo K Uilu, 7

S wn Senbo Lovhumato | o woko byowo, al pido b Sapus hrovony
N pro R i, per Pt cauoliatoue  Puole ancr) =S
alova coledo quela cdu douwebbe essou N (x,8) @ poi
Wi A oo A Soddisla Sb dimug. (i) =

Q UDNUIA MG (i),

—90 — —
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Oss.

CQM%D.
dalla wka C,OUL/%LW'R) 3 TWW

Esruplo  Solito pbur

|

(VUINY % 5 Al(x)zax JA(0) =0, () =2 } o ()
]
Coundno Rvave DBC
M(-m) = -, MUK =S j (4,8

Huno e ) wibtuus Sta Joho

2

*
i n 1 CS+?>NY\)2
N 0x,S) —_%N(mwféﬁ?g,wcbo\) de = =)
(S%—%rwxyt
Cxtrwm )2

0 samdo questa  cowe Y (%,S) ovo A RE) o %Cx,s))
quindi L (rs,p) e Picelo Qo Senfidh coume @lla leatou

precaclauk .
Oss. Se wvme K usang wwune eshauno  Llsso (-w)-3wm)

USoWa  MAwklouneulk  (0,0) okbeumeno (b calibyrowioue

Mowdaudo w — +oo D%QM,%Q 1 1w de
OD’\/\/\.ssPom alla %&ma&'q A
AL = Bxr4C

—_— /e 0
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LECCESSO =) \ME\ES’TRASQ Dot wana Lw%(mn%\wa L_Cx)s,';)
st defludser, eccesse K W. Bo @,w/\:'\we 4 \ovwalei

E (%5, ?,Q) = C";SJCD —L (_")SJ'PD_' (q-p2 L—P C%)S);—B

(& una smaie K PP Fva L ed \ suo sviluppo JdeQ 1~ otolug
uella vomoklle ).

Oss. Taluolor Q' eccesso s' Sower COume
E (%s,p,9) =L (%s,3+9) - L (%s,8)—q Ly (35,9

(€ Qo Stssa osa Cow prgq @\ posto K g,

[Coudiaiour H N&m\’mﬂ Sta o (8 i coududodd per qualcosa,

W) E (% bex), Ue (®,9) Z0O Y xe [aib) VeelR
(I 1
@CPW dzc 2 Naolot W

CW’W Eslse § >0 t.c.

E (ws,p,9) 20 Vxelabl, NqelR
wpamde o ¢ Y (s,p)e R* b.c
o alot

| S—Uecn) | £ &
[‘P—U::C%)] <8

Coudtatowl M Weleashross K o Sapawme P
SLHY = DL
f 1
® Nagssoma | Mo (¥) € SIM = EX+W+LN) =@+ (W)

o SuPficiedt BN+ (LF) + (3H)+ (WY) =D Us(X] S SLM.
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Roadh wop B lo. coudl. swlPicloudr |

(E)+ (L) + (3 = () = (WRF) = Mo aw,
Mbe;o\m@ua Hueotow, Ao Nl
awr )

(WRF)  Wlemtross  Aepsuuctaou fovwula,
(F) Field: esisomto & wu coweo R Welessirass
Esssk gov0 2o esiR wna %MAMO&A-Q ’

dnt [€a, €3 xLaib) — R /ﬂ/

o b

LY M (o) = Mo By O%Au x<e Cabl

() par S g e [-8,8s], & %uwt'\wa > —> JU (&, %)

msolve (ELE )

Q) per ogui we Lakl , Qo Qumsue &€ = Ak (&%)
T shaeth. gustwk.

BPrutamente : Mo () ®  LUWWMMAGL Lk UM .@wu,;@@(o\ N
Sowmmamk. M (ELED , W amenk com BBC
SNV
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Calcdo delle  Nauarioun — LEZIONE 3]
(F) => (WRF)
(F) estdk &>0 oo esigh M [-&, &JxLak) >R

Yole dag
C) s (o%) =M (x> ¥xelab)

i .
€)X = M (E,%) Msdve (ELE) NEe[to&s]) . ol
GR) Me(8,%) So N (gx)e [-&0,8o) *La]

@ = \ N d/i \
SIVS £ (ururagline M (8, %) \o\\ —t—-?

[BLO'PE '-\-—-U‘MC,T\OE ?tﬂ — R

b (%,9) € Jefluitn prudwdo £ [-£0,&T .o (X)) =5
e 'P\o"\ POURO
?C*;S)": AL < (E)%D
Sotude da (%5)

Dola defliaioue Se%w& g

(;j(x)%(gx)) = My (&,%) N (g,%) € [e,€a) ®LG b)) J

Oss. L g LA S, ?RW\Q o Mo e Se UsoNo JJ.?:PC%M)
“ovo PeOPR O Q @wﬂk\w S CE, %)

Riscitura X ELE . Ruumwnd ok Slog)e,_.;%uv\c\'\'w

6_‘?(. )__? (%, (&)%), Uux(8,%)) = L g (%, W (&, %), U (&,5))

I—-'Py, +L’PSMX+L’PP S :Ls
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‘DW\YQ)WO\/O -Q)\ (\Qﬂ,oﬁciwe, %WM&J&QIQ @H'QJJ\%Q

Py () W (€, %) +ps (% M (8,%) Ux (8,%) = Mxr (&, %)
‘P

?x '\'?5? = Mxx

AMudande @ soshiuiv sopw Trovo

LL?* + L-?s 'P + L'FP ?x -!—L?.? 'Ps? = L-SJ

Esvdaio RAsmisng, QL fownule PO SO 8QA m8ow.ewh'
delle @wwk\w e AN NMAQULO,

—_—

"]

(WRF) Sta v:law] = R R cdase CF cow le sksse Do
RN Ue (K.
Aloxa

s
t(v) ~F (ue) = j E (0, V0K, 0 (0N 0), Y (A)) dx

dove  E (5,9, ﬂ) = L (%s,9) = Lxs,p) - (g-) Le Gos,9D

G sous due Muoshraiow @ — alla Hilbak
— alla Weiershass

[Dtix allg, Milbank ] Risniviamo LMS e RMS
N b
T - F (o) = § L (%veed, Vo) dx — [ L (% welwl, Ua () Sxc
- [ " "
RHS = a{ L sV 0o, N 00D S — [ L (%,N0), 0o\ (0)) Sx

o
_j (N R = p (%, v () Lp (3,900, N (x7) S
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Quiwdi Qoo ¥ uiwi\rq\%\e_ A

6
J LG, 0 (ont)) + (V00 =P 0%, () L (%, v.00), p (V00 )
> >)

= j L (%, Us (1), ts () S (%)

Cousldng  Lmia Mnova LO\QMM

N

L (%:3,9) = L. (%, s, P (%, 53_\ + (g —P C?SS3> L_.p (%S0 (%,5))

Ossuwo e 1 gquello ot vogllo diun Roe Qo (%), obbiomme

)
b

A -
LHS T j L_Cx,\rCﬂ;\/Cx)> Qx

oV

b N
RHS = S L. (% Ue (x\,ul(ﬂ)$>< (1l secoudio P sv Comcelle)

R QUeSO bosta OSSWML dae P (% Un(R) = e (O
Ossano o dal

\J,\_O% S, ) = AMsS)p +B®S) 5. Sove
Aws) = Le (3,9 %)
Bs) 2 L (ws, o)) — P s) Lo (x5, p(%8))
K oanto Ruwstrong e 1/:4 B wa NULL LAGRANGLAN, (log
s

A% () = Dy 9SD

Calcolo \e dvuvale
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A7\= L'F7‘+L’FF’?7“
Bs= Latlofe —5uts = les — plon sl
Mt anka da Rk cha E_W+ LH,%A-L?SP +Loe ©Ps =Q

e quesh € pwopro ELE aAbsaulh tw (2,
. — O S

L‘b tun . alla WAz TTa sg

\V(x) Uo (=)
Rreuoliaumo coune \po\-%'\ wiruone //_"“—,-4‘
A bl Lo u (g, %) alobiauc /
Qo sksso valow BT Uk qualoe f LS
Fas o L o

o < A&,
Ston Y1) corne ulla WRE . By ngu te [ailo) cousideno
W CQ.O—,bj — R

é)b@\'.wlsrox Ao

o (e e, %) pr %€ [Qo, £]
W (n) = g

V (X) PUr x & L5%)
dove £k) < &b@uuﬂﬂo iw wodo tal U

a (EELE) = V(k),

Ossewo ca didoumco /LA‘SP@*FO at Jrovs

D% (2(9,5) £ (k) + iy (E),E) =V chj
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Qowodo
b

P (k) == j L (% W), W ) dx

k
=5 L(x)“CS«U‘L’())uy«(}—(ﬁ),*)dx
Ao

b
L (% V0NN (0D
k

Col colk oumo
a b
(o) = _S L (3%, o), Us () + [ L% v00, v (0) dix
ao -
D (o) = = » (L (%, Uo (1), Uo () I

o
F(M-F (we) = Do)~ () = — &'wde

Quivdl dws du. che | B(R) = — E (kv ), p b, v 0)),V (&)
Clon

') = = L (5, v 1),V [6) + L (b,vi8), (w61 s
i _l_L(\}Gc)—p (v ) Ly (%, V14, ?(Jc,wen_)j
3
Boska Lonr uma devvata - Lo devvota N D a3 deugi

— 2° cud. denlvodo 1 — L (v L), N (),
4

™ 4° twh. AdSp. @staue L(b) M(_s'('ﬂ)t} , Ux (£, €) —)
VALD! P(E,\r(&))
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— 4° Cu\-‘?%vq,\& Jdeuvoto  deusthro
!
J(Ls (Kg alc_ +L—‘F"u'\<& slc)é-x
o 8
2e Ly Mex ~ Cudre-%wo s ?OWH

€ £

- Ja Ls Mg & — & (L—F )lv(ka +[ & LFJJL&]QO
< L

J

=0 P (ELE)

I x=0o St o che Mg=o (Chutk & sduaiow passawo
o shesso ?wﬁo)
Quiudl Avta solo

Le (o) &y = Lo () (V1) e (E4), %))

Cq\z\o\oc\ﬂ . j o (&, V1)) 1

SO'P‘(‘O\ ‘[ 3

Le (&, an (EUWE), Uy (EC6);6D)

W

Ve B (Ve

e s o B e I
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Calcolo delle Nawaaious — L_EZIONE 232

Note Title

[C_omo\»;q_—{oue, wesymia Sk \W. DU SL.@

17/11/2017

Mo (%) SLH = FZ"JWOCX)) (:Lu (R q> 20 V' xe La b] qu R X
W)

@ Cousido o qu’ 1
Ve com Cw %%u«m, .
Pox & plecde & o sph. cph. cu e pamdanta 94
[ob). Cousidend  UortNg 9E LA Ch > <>
Por & plecdw e tuum tudoruwo I DV B S0 T
Co & Mo done e £ pho K uwy, & et XT+;
°M

+ (Mo-l-\(g) 2 F (W) e tw ?w&\'(;o\o«/u, EL (’F (Uo+Ve) —-FCU.o7)20

Nodo & Caloolons, Qo KfLnamba

F (hotNe) = F (o) = (%QL cmk%\fa\\ W 1% e ulMuo prago Sy
sULDULL Cane )

Yo

=j L (%) Ue 01+ Ve (%), d°c>0+c1)dx ~

Yeo—%
£
Ko+ "
~J L (%, Ue GV E K], Us G+ 90 ) S
Yo
7(‘& 7<D+_\,ET
) L (% Us (R, Us ) dx — j L. (%, Uo (x),Us () dx
Yo~

%o

DiNido swr & Wso 1 ke, della wedan cd&gm\e) pol passe
al ul R
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N e cw\q%m\q diventa

L (%e, Uo (e) & Ve (xs), Us cxs)+q) pr e € [2—8 %o ]
Tossaudo ol Uik wieue [ (s, s (), W () +0 ).
Wattaudo  tu wedo amologe 20l ok T 1 Ruui Dtee
L (0, Uo (%), Us (%0)+q) = L (%0, Uo (x0), Uho () )

+ = L (%) Us (Xe), Uo(Ke) +qV ) — ﬁ L (%o, Uo (xo) ,Us (%))

)
@ @
Meltewdo  wwsiume (B e @ oftengo

L (%o, Uo (Xo); s (%o) +97) — L (%o, Uo (R0), Us (o))

M|
Rssauwdo ol Qluude U \r)—)JO+ o’r’r%w%o

q Lo (e, Uo (o), Us (o) )

Cousndinamde dee € Yk voboar zo @’H@w&o PrOoprio aw).

-_— 0 — O

LComo\. Sufd. U Weenhrass por CSL‘rﬂj

(E)+ (LN + )+ (W) =D e (%) & SLmM,
/,,—Lc%atmwk Qboro
WY Esisk §50 ke, E (%5, ,9) 20 e epud

(%5,9,9) € [ab) = R* +.c. [s—u)|=s &
1P-—UCOGO[ <&

Lezione 32




190 FElementi di Calcolo delle Variazioni — A.A. 2017/2018

C\/\I‘RF> = Mo € SHM  se wale (W)

o (x)

TN F(we) =
o ;?v’

:j E C%}VC%))? ('?‘]V(x1>) QCX)) d><
o

—T 2

Se 1) CaMADO < obbastomsa 5\’&1']‘07 cADY
L fouuose & € abostauta piccolo, allovo |V —Us ) [ <5
e wxa\oaw:mwl& ] P 0L,V (¥Y) — Ko (<) ls )

Lo coudirome (W) ol asicua ca Q'eccesso & PosiRvo.

— 0 — 5 —

Coud. suf. S W Ssegue Aalle  iwp W caalown

(B)+ W) +(3Y) = (F) (EVBEDDIN THEOREM).
(F) => (WRF)
(wes) + (W+) =D Mo & SLM

_—n — < —

[NoN DM, DE LW EVMBEDDING THEOREA |
Do hrov o QW%MO\ K Sdumeouw, X (ELE) b " etvonda” Usixl,
Idea 1 plsolWo i\ \:\—o\o\%uw\ N C’o.ugdqa_

Q—p)l-—— L s (ELE)

M(E,) = Mo+ AE

Ux () = Mo () +BE
e spro e R soat o A CE, X due @‘Heu,go dawe  beue |
L usica aicliesta da gonifleane €

Mg (E,%) >0 W [~&e, 8] = [al0].
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Ren .@ou\g, c{u\_es%o ot edne

Mg (0, %) >0 cu [anb])

St talte. K coleclane o dekvoda X g Sestone uispelto gl
decto ik ale .
Diosiron ou Uk MgOvosa. . Uik aspe:'\~\~0 A
M(E, %) = Mp () +EWER) + 0(8)
Sostitswe W (ELE) Hrasonomdo

doNe | W () = Mg (0,%) .
o ?‘\Coo\o.

l
[ Lp (x5 o (8,%), Uy (_a,x))} = Ls (0w (6,x), Unlg,%)

o d ]
[ Lp (=, Uo () FEW (], U () +s_\,\;(x))j =

Ls (% Us () 3£\ (%] 5 uio (R +EW Cm)

Sviupo com Ta/a@/o\* N )
[_ L—'P C?‘;U;o,dn} + L?S C’?()u-°7db.) 8\'\/ + l——Plo (X;uc;do)e'\l\j] =

= I_S (?Q;U.Q)U'.D)-\—L.s‘s C?(,UD,C.{;)E_W + L_sp (x,u.o,(,'i@)a\;/

S ovdon AR £ Sowo \/L%Mq\\?w ELE) . Qur cundvo
Lupolieny & upudupbouta ey gl alky

Lss (?Q;Mo,un)\r\H- Lscp ( 7\'\}

[I_.'PS C?(;M.Q \'Lv)'w -+ L..FP (X;(Ln, L{q )W 3
Ao (=) E) (@)

rP)o G2 Co (<)
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Risultato . W nlsolve (ODED v i ouole guadiaheo
| ok o8, Sowo quelll i S F (e, v)

Scoporbar = Mg (0,2) & la sdumaue N (IDED Cou dah
tuiralh wWla)=d e W) =R.

Quinoh ancane, ey (o, =) >0 W Lak] € aquivalenk a
concong i Soluzieme & (3DED e o St Quuulla Lcow

tw EUH\O—}.
Questa € B cowdittoue (37D | & anvvomo Vit da eaw,
cu»p\&c,q*a do (1) e (3%).

__ o0 —o —
Se yoless: WuA (I.owuu‘)o COUL Tl ?\Ut V(A,CS) Qo) :@\‘sso BU
S%WL’ e [€o,80) . Basteukley Mnsolean

CELE)

M (8,00) = Mo (R0)  &r Suppougre K aurn akso Us (x) thdveho
Juxx(&,qb) = M (ao) +&

Quiomdwo  calecolo Mg (0,%) queda viewe Qo sdua. della (7pE)
Com ot W(as) =0, W (as) =41, Ut %NO«A,\‘Q o () e IV

Soppame . B Qo NUWO Ad, A gquestd Woid st annulla
tw Lonb].

Oss. G o4 Slesst vogLouaum e
3\ ofReue & Qeuvots K
%;.)Ok = L(L,w

C
W (o) =dk T

nispatto ol paroun®hro of, (Nedh couk aun prceoliuh’ )

Esvwato  Nedww dae uell esuupto WKt dha ustr & SLNY Lo
ol (W) & () Rarlliscous.
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U\;\%RTAN‘(EX Se L. € comesia u P, allow.

E (%s,p,9) 20 SEMPRE

—0 — O —
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Calecolo delle Namorour — LEZIONE 373

Note Title 21/11/2017

FNOL-TVPL-\CA'TOR\ DI L.AGRAMG‘E?

Auolisi o Su&.\)?oxulm Xo & R , Q P By (%) — R
A Ra C%e) —» R

e Lumnouwt donke y, Helowws R classe Ch | Towlowmn

Vis§ % e Batrod A0 = e
&Ocs'howul-m
R SupPoUloud A = Qe & %3 Sia o R Uik /) max L
e Yoo oo
Allove. acads alwewc  waa | Jelle SQa«AewH 2)Foss\lofl|'+0:
(4 V%CKO) =Q,
() eswslk Ne R b.o. VP = %V@cxo)

Qss. Lo (2) & eguivoleni o . e Ko & ?;\0 FoioUoAo (uek
Vine\okd D g Qo %uw\/&s'\wa R ol duabila

D (%, %) = Ly - A
(:2\‘3 L A GO

WV, 4Now

—_ 0 — O -_—
Cow 1 %wq:x‘;ouo\\‘\ vale wn akswliao Malo@o.
Se:\\iw% 3 ?w\o\m K whwiun Viuwlortko del Hps
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W\M\o%t AN

| \
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[TRowumo | Sotko tootest wm&omou ( esisteumsa delle Yoo ous,
Prwe) | S Mo € W pro M umiu. , allove Vale
Mo wad delle szgwam\f{ 2 rFoss'\lo'u\i‘Fotz

(YN QG (Uo, V) =0 oY ogm)x ve CT (o CO WA ue. AU SS o1 e )
(2) esisk Ae R tole A /

L@F (o, N) = X 8G Cuo,;\ Yve C7 (.-

Oss. Lo (2)2 ot e da 8§ (o, =0 per Spum Y
comwissiol L, e

Dy = Fn—X2Gwy.

oo, (hivial)  Se wio € pdo samouomo per D (W) ed

S W p?fb N Wi, BT @Lu\) a\loxn Mo
< pAQ SN T \ r.?\’OHQAMO\ Vil goloro
CCoWd. SUFE. MA NON Wec.)

Fraudo Wha  quolumgue W e soddis@ il Viwcolo, ¢o¢
Gew) = Go = G (us).
A oo

Fw) = DN+ ARG ow) > DU+ X G U = F(uo)

AL A\
defu. A @cw?z Otue) pwdts o £ debn . K
qw) P e K U & (ws)
G w) = G (o)
—_— 0 — o —
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Diwn . wolk, Lou%m,w%g, L= Vo deo. Ruwloue uwplludtba
— Via fo. fumouwe wudwoy
— Ul ?wa\i'ﬁaﬁt{we (veold Q.
Sulla. Goumm . — COAPINEA. )

[Diue. via fuma. twgicta) Se §G (Uo, V) =0 Suupne, allors,

wowe ' tullo da d«m&\'\ﬂ/@_
SUPPOURCUIAS allovo. e elsta W awuwassibtle  +.c

S G (us, W) #O.

Pouwhawuo 5@(%,&) c= F (Mot Evsw)
A (6,8) ' = G (Uo+bY+Sw )

Ave w2 q\;\e\\q SN sopvo e N S Wwuo qualung ue o ta \JOtA/{ov%Cp_
U O ssi il .
Ossemso da AC0,0) = G sy = Go
A5 (9,9) = TG (us, W) #0O.
Pov il o delle guaa. lwphictle posso ticawone S, Cloe esisle

S C—80750> —> ﬁl

ol e S(6) =D < %u,,sm) = Go . Queghs M
Uo+Eva SEIW € um cowpetitow pur gui b€ (8, 80) <
qUAUOA

ﬁ F(uotrb vt si)w) :i_@ (§,84)) =0 puwr £=0

Quredon € Lx (9,0) ¥ S'(5) £ (0,0)

L

STF (Wo, V) T OF (o, W)
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Lo, NIYEVIZAT)
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‘ %JC(_O)O) DG (wey V)
So) = ~ ———— = —
%s (0,9) O G (ue, W)
Quui uo\r
S G (Woy¥)
SF o — ) 8FC“° W} =0
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do
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8F (wo,V) = - 3G (Weyv)
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A L&Du'p.
Qo V.
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