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o oo sferica A povraum LllinRa

CAOAMA
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EP\PFNO TANGENTE E Vevore NoRMA La

Cous\dmouun  uro Sup.
Dnv) = R (W, Y (v, 2 (u,W) Un)de Q)
Co us domowuo Lk P (o, Vo) € 2

P M prome JGGM%QMJR ala  Sup. el PUAk b (Uo, Vo) & R
Q\/ct\;&)v\o K QG UV OWR WQ)\M@.«MC—Q

t&,s} — D (Lo, Vo) + £ o (Uo,N0) ¥+ S Dy (uo,wo—)]

Cawo SPQ.OLO&Q, Sella Swp. con knana

PLav) = Uy ¥ £ (uyv)
R Cu, V) (4_) o, -QUL (_(A\\/].)
dv (u,V) (0, 4, £ (W)

\

\

(5,5) = (oo, R (Uo, o))+ (1,0, B LU, Vo)) +
S <.0J 5‘)‘?" Cu&;\’“\)

Passaude alla Louma  Contestoua ST otheue C\sw.f,xcwu./\)
N sdite  plowo

T = ‘g (Mj\rn) + QM (_\A,m Vo) (_X'-M.B) +~$VC%Q;V°) (%"‘W)..

— 9 — 00 —
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Esncato  Sta doba Gira suprfacie | Q0 wna Cwa «
VOO Wil SupAicNe.
Alover Qoo nolio, W\l alla CwNa e ?ﬁﬁ Q\J ot unba

Wl plamc *Sow%m,\,\{ a\\g &@M@LO&.
Lo smp o (R W), Y (UaV), 2 (uyW)) | Cam () e £
Stoe. (W)L, NB)) com T e lak] wmo %w/\/\s‘\we o alou tu £

Cousidno Lo cuma
T s= (% (e, N, Y (W], N, 2 (U, v D)

c&b@'\w\-q B B4 Tob) . Queska ha Volow wvieha sup.
Pando Ko € (ab) ¢ calcdo Qo Ao W&MR ) POURLAM
wlko) = Vo e ko) = Vo

E — Tithe)+ & B [bo) (. powam aktn toug.)
T o) = (Rlus,vo), Y (Us, o), Z (Lo, o))

B o) = (R (o, o) U (k6 + Xy (Uoy Vo) V (o) 5 .y o D
Quuiusn

T lso)r X B ) = D (o Vo) + LW lho) Puu (U Vo) + £¥ (ko) Do ((Uorw)
L J

Oss, L]‘LCL. el PLOUN W\r& g _\'Oua%a\’dm solue 4 ella
@QU&\V). Quaoudo Ou e €b\| SOuU0 Q\\U.. iunu?-) il ?\CUU\,O

Counegult & We Vo Bloue  GRRIUR.
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Tonateon W E\g&om LQdueona

Dottt due WU, Vi 2 VU, tw sz coune, oo pua e Vg
oUrogouole ad uwrvauu b 7

Com Lou fovwula  wushulosa  deunto Swilluppoueo Sotunaluney,
* O\ o

L 3 3
v oy C > ~> {(b\ Cz-—Cle,) ~A G +C Az, Qib,—Yb, Q'L)J
Vo \ K1 158 C2 A
NN | ComoUACo Gk%o%oum& & vy e Ng

Notormoue Nel Segputo tdsduouno Qo counpoueuty (M, Ha, Ma)

Perds 2 sbogpuole 1 Seal poste K (4,3,6) wmeto (@, bi,a)
1N debudunank vieme =0 (2 M%«\N@ U\%Mo»\{)-
Se seiluppo MSPQ?H’D alla P\"\\Ma Maa

aM + by™M, + ¢ Ma =0
Dkl Cosa 3o wetto C_Otz,b'z_) Cal.

Pop. U \\e)ﬁouvgoﬁwu}ro dolla folumula wnsimosa <
fode ot (Vv Vi) & o oo K R (se v e
W enomo . Cwellp. ) ow Qe o cwentosioue
dolla oo camoura. (woe il def. della wialwe i
Comblo U o & pos'x\R\)o\_

Oss (M), Me, Ma) = Vo A Ny
?ro&ﬂo Wetto e,
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N St
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wrodo dov Vie Vo
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4

\
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C Cz2

"}

v |2 <\A,w>>
Dek <\, N2> [ Ne 7

N ‘%»\—W\o wso e questo Gk N = Dy
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ANALIS) 2 — LEZWONE OB%2

| AREA By UnA SoseRFICIE )

\COUNL NON Sh d&@iw‘gscﬂ

\

L’Omcm\ogim o Qo cme pottrgder o

MOy suL\aQA%LoLQJ , calcdany 20 sowwma delle onag
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EﬁEMP\o D\ SCHWI\RQ
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2. M ?O\!\b\’\ >

ColecMowun Qoo el stw%oeo 1
Wm ] dogo ol powo  © By
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2

Nl siu®)

C = (neosd

1+cos (28 v
roes(ze) | o, 1L 3&;@) = (J\_ooslﬁ) 0, LS & Cose )

Hs(& 2
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1 A
6 % B s (51) [%@ T AT <“°°3€TE’>ZS

4 T (> i 2 1,—2; 2 &3
C&’L%'k'm E}’{ L—\:é + L —L\E?‘i> 3 —> 0
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—_— O —_— O
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Brutalweue t sho approx. B sup. cou platrele o forma
NN PMO«\\Q\O%YMW st SRuale W—H_

o Souwwo Qo ouwes, ded SPW\'GIHQ_(O%/Y‘QMW\;
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g D se
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Ruw Ky £ O

3@ 3 AN he¥ = ©c 4
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M My 92
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ANALIS 2 — | EZIONE  ©60

Ao K tunon S
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M= — 2y k) cose

M, = —2 ) QL) sius  ((dek com seguo Caxloioto)

Mo, = We) 6 (£)

\/H\th“ﬂ; = f%m”‘coct)ﬂ gm”‘%ce)z

-y [ gwr e
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Y ds

S
- Quuge (¥) = = > Quuugh (8 2wy

o — © ;
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Notoatoun
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Comportounento ma MpamauumeUctomour  (Nale sio por Rlona,
Sl pa Q' tud&%m\e supnficiale )

Sia QE,L ! ,;1\,& — R° A SMPQA.@{ote, (Hutko zuﬁaa\cw_)
02
Sta w: N, — 9, & Lase C* tuvnkibile cow

e Ik C\aSse_ 04‘_
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B, (u = B W)
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[Diw ] Clcolo fa wotkal Jowdoi e
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Dok [ .1 = DSy |t v ] (5e e 39 ()]
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¥ ﬂﬂ\ JM\; (34 3%) = Ao (&)

Lezione 060



78 Corso di Analisi Matematica 2 — A.A. 2017/2018

ANALIS) 2 — LEZIONE 061

(GRADENTE , LAPLACIANG, DIVERGENTA, ROTORE |

Peadouo \‘M?uc\- :%wv\/\:\m /Cauup'\ A Netton @ g M sCoue
%wm:{»ouk / Coumph AR wetrow

Sefiug e QL s R, R, RT £:0 >R Puwoue
o 2 S I N
E: 0 > Mo R o seowdo Qed com

>

E(X,\S,'ts = (A<$7\a7%7J %C\'(?Y)?%)) ch7\é7%7>

I GRADIENTE ) F@wm'\om —> \vdﬁﬂu]

\\ v‘%(*i%7%) = (_#* (%, W %‘\-, ‘@3 C*;‘Ay:l)) ‘e% C‘)‘d; E")J
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s_f.: QIFEES X'“)

EA’\)LAC—\ANE t%umﬂfioue —> :Qw%iouej
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Os I Loplacamwe & & Wowio della wakia Hessuuna .
Se & (%) & comnessa , Qlloxa ALcxv) 20.
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oo v Yootk

B% (AL, o, Bm) ) K )J

LDNE%E:N%@ L\_ﬂz — %M/t:oub}
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—_—
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-—)
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4

Z raAL CX‘)---) XM)
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St La Wlo U Camapl U PN
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A I 3
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A B C

ok E)f
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Notoatsumn dex fisicn

Gyodueur  V <« Nada

Lap\acxwm . V?

- )]
D‘\\xmdw\/\:ok : Uy E = Ve_E
Rotow . At E = WAE

Tlaestra  sul %.L,‘k/\/\,() o\ ko € 0\ caso s?eotq\q w . 3
R w oepito  uwolko Dl %w\@/m\e , e €\ SfPromiiale
e & -Loune | due viewe uMa 2 — Prwna .

Q — 0 —

—_—

\Pilo?m ETA EAS%

| VF - AR o (Drfe ) = e r By + Pon

ack U$ = B gk
R EE Y

du Dy

Be Ry £
= (-e%"(\—‘—‘?:ﬁ; — $ax *‘3?“-; Prw ’*@‘t’)) Schwons.

Oss. Tuwroua auda u dur 2 cou | notow det Lt
Diw. del fesel + b 2% e 2* g sowe Liu. dip.
L&Co— (ot g) = O]

)
/\&E = (Cn—ﬁ)—t) "CX'("A%) Bx"'A&)

-
d'\\U‘ (’\ﬁt E ) = C&)L'-E)_}jc — Cxﬂ + A%U + B.*% "Adq. =Q.
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Mol OPWO\H;{W wWok hanwnwo  Seuso !

Ak (o E) A(eg) S (49)

—_— 0 —

EGRADIENTE nNoLLo / U&UALEJ

@ Se YR =0 w2, alore £ 2 Qocalunenke costaubk w2
quiudi coskoute pe € comwesso

o Se V£ =V O 0 <[Gowness), allor

Ece 2 t.c. %\C$)=-e2(»q+c sz\

EO‘YO’R‘E NOLLO /UGUALE |

* Se Ak (E) =0 tww S0, allova, D fouma kP,

W = Ad»c+E&:j + Cda

< Jdwmsa tu L)L Se e?[se;.up\. (’,owwe.@D allovro. w
S okka . o

[3@.9_—» Rt E=vf@}
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Oss, S< ot E o  w mz\i(owﬂ) A\l oy

-
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o Se ot g,;, = A,ol:—EL , ¢ L& ARk, COUM €SSO, allora

E& = Ez + V-#} (esige £:0Q =>1R t.c.)

| DIVERGENZA  NULLA [ OGUALE.)

° Se v B =0 , ollove.  (Hfecuuon pex ora UUsTALOSS )
sokko op\;oft:\“\we ULSRAL oS t\:ole/a& s 2 vale de

| - = >
LQS\S\Q« COPO F +.<. E = Aot Pj

e Cpom woskumose souo Ok se 0 € (Elr_el’bﬁ_?_j

Ju %mexq\e bast® 2- (eumesso | dol  ogui  Wad Couttuma
Sen S* = Q) S esteudl od wma krapa dalle st a
P W Q.

(2o wou vo bar, R\ whtte s

— —
o Se &0 Es = Qo E, , e S) ¢ 2-Couuesss , Allova

- —_— -
Ei-E, = wt F
The slope of a scalar fiction has no curl, mk (V) =o
et o (b E
The curl of a vector fimction has no convergence, o (kE ) =0
The comvergenice of the slope of a scalar fimction s fs concentration, ~ Sto- (9@) = A
The concentration of a vector finction is the slope of its convergence, together with the curl of its cur.

k(AL E) 3 V(MeE) = (AMA,AB, AcC)

Esnuiaio  Meteuds beue SQ%M q\m_s\-a dewdhde Youia
Coedl AV2_)¢),
[ Dal\' areR co\o wa‘ma\e A Maxwell | vedd cORL su Wie) | .
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ANALIS! 2 — LEZIONE 062

DEIO‘REMA Dl GAOSs— C:ma:-:wq [TEOREﬂA DELLA bNE'RGEN?—;AU
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s uaor Cua St cdende che OS5 £ Q' wwisue dex
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ANALIS) A — LEZIONE O6&%
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ANALISI 2 — [EZIONE 068
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ANAL S| 2 — LEZIONE ©869
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ANALIST 2 — LEZIONE G0
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