GRE

NS | H

COREMEZS




Ac«:orlmg %o Ncw{-on) +he inog atede

0{' foree, af- 9Wc'fqﬁ'm\ obtrocfion befween

Objects of mosses Mém is GMm

whre (- 5 o univssal amstent ond
d Y& Hhe Astonen batwreen o ojects .
Ac(.a-A», +o ’P-(-O'tmg , The Eortn (tM)
Sis ot W origin. Ll—f's deserve tha

‘fWR 'fidck W wuts on Gn objcﬂ- Q'-
MeSs w: m-thvl X = @) for s posiio,
id r=[7l fr its dvhna fom D

the fvee. hoy magaiivde
|I?(§)" = GMe = Q__.._L.M'“li" )

/ ~ i

[he domerom & 4ok P origen , i-a.

m P dwesbow 41. P ot v 'Rl‘
S —_— - ~ A

< Foy= TONeE g, Gy

%W Grefaatye

J‘L )

?

. 3
Y Vi i
O 1l _ 9/ av.N% *\»\J//k'
o ll‘x’u’f/;(")*z > —D O ot
= - = = - Nl
A ()™ x| A7/ I&\"
: A _ -
6rd Sc\mlu-\) %ﬂ*l" -Eai"
o | -2

R o 30 e
o |
G\~ =2,
) i

Wi k):= C’__M“"
RV Al hRh °

¢ 5 o porentel Foncttn  for F.':') ond
define fhe polemtivl ey 4 i ohjuuk
MM3 ot fro fiud fo be

PE = - o).
(s 35 well-defondh W oA eotet)
Th |-£,,M Q= =M xo\x+j:\}1-_%_:\%

(xz.‘ua. ot )3/&

do = w-

msa?'h.q-

(ornsgeds 4o F | ond



-

Rewh Hur g work done by F ws

the obul- Mmoveyy O‘MA A cunvg C is

WAkij

Tv wond W ot f W wes (v

to o QNM)
-APE = ¢(B)-¢(a)
= G- (5-%)

5o thet va-tﬁ 1S  womSaevdd.

Tws s ?mcesd) the  antent of
"'bdmaﬂ’ ‘f‘\ﬁ- metn  Hheoem . AMM’\-)'
Vo will all o vedtr ficld  Conservedive

¥ s th aﬂo\hn- o a Fuaction .

(X8

The FTC for line inkegrols




Preof = P*af = d(#*#) <4 (F+7)

= (fo )’ (t) dt

C’Af J ridf = f ($o7) w ae

= feen| = $(81-4R),

(If C 0&‘3 r:t..u.o-fbn- Swouit. Prern

Cn

T I

° A L
d - . = p 4' ) 3

*“;‘.I'"‘}C(B) f(m 7

o = amy

Dl-
o
>t
a
e

h-

Ld' W = gﬁ,(*’) 4%; GA'(U) be

vuke frad E2) = (F )
Fa*) ’

31, The FTC for line inbgat
°let U=R
M‘& f : U"”l& a C" ‘F\Ml:h'o-.’
with W = Af (: é _f_:; o(x:) G.AI(U)
Swel « L-fom s called e xact.

" b
C On o’nn td-,

* Lo C, c () be Q ru‘cc-.m.sg Swouitt,
Covt  PovBmuirt e l,:) ~: [a,b) - 'K
with ﬁ: (o) 4 B = )(\;\

A/\be\)B %ﬁ

Theaen: [ @ = £B -5
C
7
WJ‘M ? - 6":‘0';
C (i



Proof (32 () is he FTC.

(1)=2Q)| (e i\“@é
c’
H Oy A‘v@ 1s c(osu\J

w foefurg a0
jw,

(\'P’“A 'lq'-
"—()‘) s IM f(i*"t )= :"\(x\ lh_J\Xa-\w,‘

’K. h=0

(2) = () Do(-&.iD P

h
N L‘_’:‘o "g F Ged) de = F6i0,

S o \_.v_____.z
i\ = 's’u-tf: -v‘.* )
é&\l;: J't
= Af T . D

Uc. shell St‘) L o ':fw Us indepandent
‘4!“"“” i fe ench ﬁ ,Bel, om,

vt C s‘-whj &t Mo.u\»_\,u'g
afb\b e  some volua f w .

]

A cow € s closd of U Storts
4 WA ar M Sume poivt, in which

Cate we wek ée_“ R et tbyel

Progositon - TRAE
1) «‘ﬁcﬁ'” =0 VYesd €

() f Fk IS tndependant of.
Lot

-

() F is omsewtn (=T¢)



%2_ . F?na\-‘vn o [>°+M‘|+6-‘ 'fll*f\Ch‘cM

How can we 3Vt if & |-frn w
5 exet (i if Foos CrnSeevative Y 1
Wat, if w=df, "

dw =d(d¢) =0 ,
closedh | Thes &
Qﬁ-ho o cduel, So w‘:’kt i+ be
P wse tt  Closh = awour ?

e, W ig

PauvsLem : \;Jldck of Hu Fo\le
oce. cluyad ? \lJln.fok do sau e
Ok Crout On Ml domems !

)Y w= (“}x‘g‘l-Qz’j‘)c"x*(‘%’:’i-‘j‘)oﬁ
(&) w = -xj"Jx = (x‘-;‘)aa\

it = = X
Cl ) w :;‘é-ﬂ:éx + )t"l—\,'-d.y

Uo. shell St) L o jw Us indepandent
od g’ if S el A,BC U, ony

~ 2
cweve C s!-maij &t A ond ey ot B
afb\b Ha some volua ‘(Q (NI

T

A cow € s closd of U Storts
4 WA ar M Sume poivt, in which

Cate we wek ée_“ R et tbyel

Proposition - TRAE
W § etz =0 Y clsd ©

() (PEa s tdpendus of
A ‘ulh.
(3) F is o (=6'F)
W _Is _axeer (2 df)




uf’(x'.,) e 4,3+ Gt n. ‘.:_> " c\(?d«-\-Q&)) = 3éyv\o\s< +Qxe\m\&,
Flvgp = = *‘Sw’ chipy =D = (0, - 7)) dx ndy .
G"J*‘Jf ‘F = 0+ 6y + hly) =3 6 Q. PD & (63 464)- %(‘béd,t %)
k(\j\-cn =» h(y) = 7+c = -\w)-\s,‘,
f(x, Yl = T4 35t y* +7 +c (so‘::c;s) }(Q‘ p = ._.( j-.) 3(,‘3:.)
FN\L), fo Q= -g—-ax *‘n"? - P :2* -Z)xg ;e o)
Constdar  flu integad o.rw~\ C: » 3 Untaye (x’ut)
""’“‘4“*‘) by Fe(i) L UK : ’;;::j:;* . *’;;*a—%u‘ﬁt) 5
§ f l’é%”' We Mrody bnso @noct =5 clmed , So
= J ~Stre (@s’eds) _“'\‘ :9 ’ ner cord D nt s Homen ()
+ost(smiod) Fs x‘*,"( ) no txach
I(Wdt e 1w 7&0 For (O, we Con Swppese. that w s
5o \>2 T Papariton W CA—NN‘OT s W =df s £odx rhydy , and

o sslv = -
be. axotf. Wil Gong Yool 4o this. '-'3 ékfx P,{y“Q-



%2_ . F?na\-‘vn o [>°+M‘|+6-‘ 'fll*f\Ch‘cM

How can we 3Vt if & |-frn w
5 exet (i if Foos CrnSeevative Y 1
Wat, if w=df, "

dw =d(d¢) =0 ,
closed | Thes &s
Qﬁ-ho o cel  So wlkt i+ be

AL wse Atk [closh = -l-no-u-}?

l.a. W g

evvﬁafowafu \‘_‘_A;L
B ot e ed o o \‘\}

(v Sl-ami- .S{-N-\-;n, ot

>

T Gor Pt n s mse () Letds
cmmc_ "

0= dw= o\ZF'&*j = Zé'—FﬁJx;Adx
L J

_ <[3E OF
—-— - Ro“d‘o
.%CBTJ S:;)A' 4

foas R, = Dby gt 5.
For notetod srinr\-u%, 63 Semn. ieé’ ,
M rll-" - |

x \
f(§):: J‘ ol =j }*05
'5 )
= Jojiﬁ.(-ei) x]-ol-t

;‘:ﬂ:t: G2 ‘
. 8 ;*‘Q - 2
¢ .. I \
=2 Z_ - 2 .
a":(ud = ‘(o F..(-ex)ult 0-\12):, Iot g—E(t;) dt

(%) .
S JF =5SFE™ = &



11& mos} Jl-wv‘ rSelt s that wG.A'(O) I Aom et 3 b5 s () Lolds

dosed (Aw=0) =D exect (o5 =df)
06< (,,j 63 l) S Slm!\:\' QMO\UM’

oy ne hotes

/' “- 'c'h\

(e

' ('[' ‘\.

\ Tt e e
\‘ <\
- /

J

cmmc_
0 = dm O\JZF&x Z‘_j'o"eaob)
<[5, _dF; Y
£l 5 ) e

'fJ
feorces 35 /on. ngm £ sl -

For notett-d Seapl ey G3Soman ﬁ\eo
UN) ru" .J

|
Fx): "'J‘ X -j 7 *es
[

JzF@nxat
res i s Yo

BGx=%:d0 = Zx g F.(eR) d=

o o :
> - j Fileddhe+ £ Lt g—E(t‘k’) dt

&f- ZF(@)Q« = 0.



LN gt Rl is tet “’G-A'((J) EX/LQ C br soman poth in IR* o
dosed (Aw=0) =D exect (e =dp)

(¥ (,;.\, o U s stm!\.a comachd | ( ) to ("11.) ond
L. b ne hotes wt(&",‘?}iﬁ‘)dﬂ-("é-em )4y
£ 80 . ! “(:‘3:{3’*&. 3
bt | Y }---__\‘ fcw.
- - (;) el J\S* ovHime P Soluhtun -
~~~~~~~~~~ ] ) o Cuk dw=0.

- 3
o Shte mlsdmf-wlonlﬂ,

Whe 9= —F—dn + — Ja}:fl-

w 1.4 * .:-.’t which {g co.q‘v«?\l] Storstuond
s o le ‘\’){03 ’ wheel, . '6. (’) L) ?nr 'y s d,f
b5 not shply Lmacshd | o funu £ ‘(7 .r-ﬁ-»:, =@
Loul\J 4 s c\(n-cfm(y/x))’ | f R U& a}ff gcm) ,.x']i\ﬂ.
ta. tp” a FTC :
e Moy nof 9:44 o M“ ~defrrad &p/J a ' 3"‘_)
imerrvn Jlo&(\a o RN (gory fc o= FE)-FR) = (5-*F) ~

oov~d onjh o g\‘w 5 21-) -;G._}{_- . //



22'5 Grun’s Thesanm (rn RY)

T‘»"t 'S Gn On¢-|¢7u ﬁ- He ‘FTC

foF = " jac-f e A®-)
for %nh.’m(s of 2-forms owr @ "9“’"-
Suppese = Pleylom + RGeyldy
s «na (—:va Refmed on an opan
St U,C“zwn\ XCU Is a re9lon
Wit Lcmh«? onve 0 pleeie C t

Gy eEED oo
’—

s =

>$ 1S orteabd se ther 2 s
‘0'\ the "-H' N (Co\mkrch'k\ﬁsx of)ubl-!u)

Tharee < fdo =g,

No-l-c.f !

[ ™ 4

o tlag Is in fu Seme SpirtE o) Ha

FTC, n fhet if ws< boun value
'ﬁf' Pd Q + Lo Mt ute T iyl
of dw = (Qx- P7 )0\*0\0‘; on P lnfecie.

o i} implics e “closesd S esnct ”

resaif 'fw U Sl\mr|7 wanu»ful,
whth wey i depvd o mon  Har
e N.’?m e clyed l;7 O Sahple Llepadh
orve C s vormed i U . Theo
W cbrd (dwr=0) = L4w=o

= Pw = = =D &) [k,
gfc ), 9= 0



Pm-(. fo rechmgle :

S
St e
YO 2

Jc,ch:' *fc:’ ' Ic:i ) ,,
J: P(%) 9= + !:Q(;Hj - L P(D)Ax - fc Q(;‘Ja]
On 'l’\g Oh..u- !c‘elk

j Ay = I(Q P)&xm&}

Laa“ﬁ ffp%
j Q%) - [
oo

W qulj Hw Lrpeasslon R LV
ot

Thoae + Sydo =,

?“W(—{N’J:vv) t?_“__k’- Breste R vy

We LRl SV\vnjhn.s rorc-mc.k'?z-u\ by

reetungly  0ad

oY~y thar

tatecnel

boumdvmies cangel Se fhes

23& = BX Sg .f— ‘\AH-;W I~

P for 3 4 o « -1 ¢!
wap & - {{—’XM&%\A«-

IO\CG W)
6«.,. G rnfen b
ézﬁ) A

S =
)x )

G(bm



Ex

ol fh bes ndar ol acch

0“' e C‘c\olA ()Mau.yu.k \,,3_ TL‘_M_: : Sxdw =£8w
G

(t € (o, %)) EX/FUN\ He I tn@ml
U w- XA;:) hee dws Mn A.} ér:’z‘:x
o Ams(R)= ja,...;) g 2 8- C-f

.;.x WMkWM CMA;C
//J{JA‘]'—— ()

o 3 M
§ , W = Lw
o b Wa (<) €
n \vc.w'ruo
e 1,4 ‘/J( Glto  lmus &v@zc}
= —Jx(ﬂ 3(‘0\0\-( = [ (Sl-s(-ﬂ-'t)s‘h(ﬂ d< !
o Cd
= fr(l-bsz ‘Lﬂnt) 4‘(’.
) 0n [ b = [ oLy
€t _ .'..S\u‘Z-t.-S-'h't-r't W€ =
2  ;

c-¢’ C
‘-‘j L — 2T

J [y



