M\r\trDmerQonal Geneyal\zatiov) of Rundamental Theaem of Calaul
us

YA ~ f0)) = E6
> ;YTFA= RO b el Treorom of: Galaudus:
/ / b b (< b
) A = Fo)- a)
Q b den'\ke in\cgra\s a@ evaluated

using antt d}ﬁeva‘;\-\ arion

HI&IER O MENSION
difeetnle = =24
o fed £ L T = FE) gradient veckor §ed
/\ aﬂﬂdtﬁe\mhﬁon < ! \fums\'ar'\'-wr\‘l’\ —‘;l—(fi)>h\3u
dowe\anow if it is the gradient
of a fundrion ?  LATER,..
called “oomsenatwe vecro—§ie\d "5
£(7) ts clled s "

vecor \1ne \ﬁ‘fﬁﬂl\ of consewaine vector el f o'
=40 550 e, 2k
B = <50 Tk 525??
F(Fl) = < W), %‘;.(F(J«\), L))
CW= < & (), Db, %%‘éa>
&) D) 5 . ‘ "
J AN ¢ = 2 Ay + I (R ) dued » OF
F@Fe)- o'l R(F&») g+ af‘!‘*“ ﬁ(a +?_%_(f'a\)_a&i€e)
C ) P=-‘i{’a )t':‘a“b = %—%@&\B
( P - (P TL < (i ot = HGON
o i = §(R —SEED
Bl gyt 08 € Snal — iastia)
E.dr= md**@d‘d“*%idz — ‘
The line kg of a amsenvane

- Y weyact " di hal A

df 15 an e e vedor fleldis jusy The differece
N s Fo\eﬁhq\ fudiien between the

inthal and temamal poit,




HigrerDim Fund Thevem € Canservahve Viedor Relds 12)

Examg\e . (nverse square furce E ed

A
{'IG\ = _R__ —_ :"-.:'_) = _EE ‘flJPCG
?ﬁt\‘im e T \——'\Vﬁz |2 Aeld
level oanes /. Sur‘fd@ Pom{"S w radial diredton
are ?X?;e(fr\:vc -S Posards € R;\?@)
c\re\es / sphere
about Oﬂt;:\ n _\_hqwaﬂ,;ﬁ-bm
A ’2.-(2\(/36 € angin

und$n3d Q'\_ Oﬂg:ﬁ (
domawn omits ong\n "

(\veahion of Polrf\"d'\AI'BQ. or mqssv

=

b
(° FRo)- Piode = () — e = A,

- k R {r7dependent
m\ m Of-ﬁs\?:q W

E-Corzef\)crhve\/edbr‘ fields 'f)ave\\Da’F\’) mde\oenderd' \ine m

C on a sim?\e cesed cune (S\ﬂv‘\'\\rg F\‘ =ending {*)
SFar =0
C

Do Yoo ithion for
Oo—— §c E@\r < e miegval arvund desed loop

”snmple" means No Se\€~ wesedhions

FCG\ "'-'_V’-{lo) ¢

0
Eonsewaﬂ'\/e veder Glelds have vanishin g lve m{tgm\ avourcl qnj\
S\mi')be closer) chie |

is the convase stalementtrue?  Tr depends on the detals




BigrerDiw Fund Theaem € (nsenvative Veclor Beds (3)

—_ =
/4 case: F=v§= <8§3%§>= GRS

g—%z F L we St Wit Eond warrtto “anHo\i\C@w@qhq}: "
JE = o go back 18 £ which we dont knaw of i exisks,
N z we mush solve this pair a-F ‘)arhq\ 01\1{{&3«7\15\

J/ equatns for the unlnouin sojuhtan -ﬁ""‘ChW\ 5[5[!‘5)
umsequence (necessany)

J
> _oF 3 W ‘ac-%
a‘j(ﬁ o agl ['d;:ad%—- or | _,%L;‘—:.O

(5 -3
\f\,—-—%——- SUWOR: o Pcd‘isﬁe\s s Cano\r\'! o on
ggm ;egtm o{-ggﬁm’rhep\ane(z—‘d Casc ) >
a1 0% thal guaranieg a sehwhon § exishs :
fd\ﬁercn\\aue )
C
Y TF path C encoses a "' Swply
EACT CQOVT;C}CA“ (no hdes) \fegv:gn,
wWhere thils conddron \s <aftsfred

‘Q\B@‘*}BVE)
-t-hen Edo&s have a \DO-kEVT'ﬂ‘a\ f‘

BuY how Yo find 7
2 methods exist-Yofind .

Q) guccess\we line \nkeyrals from t-e@vcme \T‘JOM\'
p sove PDEs



Htgher Dim Fund Thearem & Consensative VectoPeld.s (4
§ “ CoﬂS"‘l’Tl' h

) success e hne mEq vahon

\-ch case:  ( F6ddyx= FGx) + [

defre B6D = [ flddu— F16) = 6 |
«-— .
inky val formula for an anHdavatie
(f can find way o evdluale this
foimula | Tt gives us o Fcﬂ/‘ﬁcu(qr

anHdeonvdahie
2-a nse ! since line _mijra\ gould not depend v the Fa‘th'
A choose this path fam (Yoye) o (x9):
Y 4 === = " = - e
(A =§@) = ¢ F-d?
C"Z_ L~ C
C <
90 —‘-, | :S-F1d)( —I-S de\j
! ! Cy 2
: ' >X
Yo X - (¥ ¥ Pl b)dt
= S Flky) ok + S Fl,t)
Cl o '\J‘—'-‘HO uJH\\c_ %= ¥o.. X %o LJo
F=<£\\5"7 , = Yo X (dy=0) e~ —
Cl" " =X " onlle S:\:’D“\ﬁ gca\'\\ sure | N \PnM\‘)“eo)l
euelr ")e“)Od .
F'-:..— <7(1t'7)t: 3‘9“3 (cb(*-'—O) o bﬂ
/=07 F.P/=F

A 2
'r:’/—_-_- £\ Bt/ = 5

b) 90\\“6 PDE‘S : sdve one ‘Og Pow‘\'la\ mkg\raho\o, P\us vesult o vther,
: then sdve secod equahon .

—_ 9 = — =0V
exanpe, B= <342xy , ¥~ 7 2039 T 5 (3+2W) =2x-CX<0
%:’Hw\j S, (S axs (arznydx = 2x + %y Cl)
u

)
_ 2 Wew stant 0?
o= )(“-—3’32 £— £ so f=axyt (W Cmsc \mhnr:l\m
othrecind eV

2
L_) %CZM’ X2y 'l-C(eD) = 5(2“3.92 } ') = __357 (no)é))
2N/, "
= 0+ X2+ C'(v) cly)= (~3yRy=—y3+R
o € = Byt XYy —y3tle cve.



ﬂ\ﬁiﬂ" Dim Rind Theoem & ConsenvahveVedo~Relds (‘5)

eocr, B R =< >
&: i ’\/-é‘dgzg‘: oF1/3Y (}-gz""'gﬁ =0 «— 2~d Condrhw;tg
Z_g:i:z <§ZX_;-_— OF2 /3% i" z_é'#ch(_—
-5 ?‘Z_._ o /3% —
5=
bg_%z_ oOFax
T}EEZ_ SFe/dy DF} DFZ_
N—" \ \C oz - )\r‘l_-D
eqyalm?‘fﬁ 3amo\v’rwns Q l"" c)x,
clbcwz ?ermuk(\?ﬂ)
antimelic where (3, %2, %3)
Example = (¥ B)
—_ _ XE s -
F= < e yz, 7, vy, = <A, FD
%El"%: Ug_(e\;a\ 3——(@393) = EQ zeﬂ'-:- O v
ypngFl—ﬁ_( xg) -9,(€%)= xe’F-ve®=0v
X2 = FZ N5
%—Z %,Fs 2 (Q 42)— R,(e \49) mmf)
= o v

gqamnbes soln exnsts, soue 3 PDES v any order,

g[aﬁ_ 93&“]@(% £= Sg%@”ax 9’5\3.;- +C(9r&7 ~ye* i Clyp)
x©
yeZt Cly) = 5" + %g—(m%)

£- éx_,///
C ) Ctyye) = C@)

mdo \__,

a@.__ ¥y
fa? —\3 5 = He]’% Y C(‘E‘
X _ ?e xC '(3)
€ terms Nad not canclled = ¥
suceswe gns wild have & =C4(= M=k

lpeen W) @NsistoT so F= geXti R v



Hﬂker Dim Fund Thesem & Consenvahe Vedor Helds (6)

Counler-example
F=<rprf= < YyZ&r*7

S[%&f\jla\x———é L= Jydx= X+ C(»2)

o€ — L&‘F = ¥+ C(‘é\%) 5 B’= X C (4, 2)

oY )
: Cly=z)= T~ 7%
=X A {J
no X on LS

makes no senfe,
INconsislent eqns

G\Zamgle
Yo () o sdln.
arc’ranw/ﬁc) , X720 (quads L4)
* arzﬂun(%c\ + 17y <0y 7° (quadz)
) arctan(vany —Tr 5 X<0) 90 (quad®)
9= .\é—a 6:“&”&)@ - T , X =09 >0
“% 5> X=& y<o
undefined of X=0=Y
comtinuous and dtﬁé«cyﬂ—mble
[>]

evenyuhere QCCBF’F n
ne_gal-tw X—ayts T l
Jurp dis comhnurty: H8=20

@:‘BG aﬁ = _L...-——- "',-\é
g 3= g (0 g (9
= —ydr+Xxdy - U, x> Ly dy Y
X2+y*® Xy ?
-

EQ%Q S0

4 ¢
C A oo does nob ¢wss ' bad oyrits"
v @ Far'(%e\d lmf mlral vanishes ¥
— =X Gut any loop Passuﬁg thru bad Pdmh“
/r has aomzero valve 217 =6 ]E‘ 1y
counlardledewse divechio

Qxc.\vuc&s
hese § =0, §do=sB-2"
|

%REZ—%E = smce Eis qgmdlic-{'





{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

