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Parih cle Physice— C1ass fest.

la) ds* = gue dx#da¥ = dx? + dy?

Juy = (é f/) 'gw?:(cl) lO) = Juv

b Find the set of (nde - WoNSEormoinona Of tha (oM
X~ 1t €A(XY) k
gy y+ €B(xY) mat lcave 052 vonank
SHaFC GOk €ACA EronsfOrMANON rEpmAents . SPOLE e .

dx-r gx + €3Adx + £8A ay = (1+63A )dx+€EdRdy

o ; ay 9% 8y
dy = dy + &2B dy * €3R dx = €38 dx + (1+€3B ) dy
oY 3x Ix By 7

'axzé {1+eppYdx 4 £2A dygl 2
[ 8x3 2 g

= dx? +1¢€ 3A dX* +262A dxdy
0% Ch

(neglecting reems o order £%) » 2
2 — 2; 2698 2 4+ 2¢ 8B dydx
dag dyz + o= dy? + £ y

Demand thodk ds? = dx? fd.gz remdains averiend

dx2 +dg2 = goZ+dy? + & %ﬁidﬁ 4 26 a_a%ag?-

s 2 (fo 38 )axdy .

we gek 2R =0 S AlLY)
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28 =0 3 R(x)
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DA 0B wn & Aligl=0
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S A =-R!' = constank, c.
Solve the 2. difpurenkt dutfertndnal equaiond .
@ A =¢ B Ayl = cy+d
@ -8'=¢ 3 -B(x=ccxte dDe=-cx-e
We arclept uitth 3 porameress, €,d,e S0 we are Wit Wil
3 deQrees of greedom.
A= clrch

= -(xX=-e. ol
The three d-0-§ afe reprganied by St 2 ONSFouAks 0f the
paononc:  Cod, e
If e choose d=€=0 ten XX+ ®eCy

U=y —€CX

we have a boost (rofanon ¢ 2D)

e choose C=d=0 then XX these orc hoth
gtgsee bransiolions ot
i uwe choose Cc=e=0 hen X3 x+é&d | cpoce,if X,y
y=> 9 QT spanal
coordinates .

If X were D repronenk = time , then dhoosung (€= 0
represenks o frandlonon L ke , sidte X3 X+ €d.



2a) L= -L—'L- Fpr AV - R Ay

Bug f Db ) - 3L =0
: OApx dA R

i CApr- Agp ) (ABY _ A%E) — P Ak

= -l qAREY (Apgx=As ) Apr~ Acpd)-jRAu

3L = ~LnfK e [(8FadTp- 8Kl ) (Apr-Av,p)
+ (Ax,p~ Ag,a ) &Bu 8V -E¥%¢ &) ]

=t DT AN Ap,v 4 Ay
+ (NFRNEV - ﬂg“"f\ﬁP')(AP, Axg )]

= @ 1 [ANE—ABY) = FBY
I

. > i(a_':\"?_'; = 9 FU\F*}“-QVFPVr)HO
DAp X

AN gf\p,\'
B e =0 B —9¢FPY = J 1

= 9wEYE-p
awikch A q indices = Ju €Y = )V aprequiced.

Showi {V o conserved.
iV = dv BuFKY = - Ovop FYF = — 2puavE™ =-3auft"

by using F¥¥= - F™%, ysing thak parnial deavaiives
commute + then relabrlung wdiced .
S P 20 3 3ej¥z0 ()Y 11 conserved.



b, 1.= ‘-&F;,W*F:‘,*T-.;)HAP + Lz AuAk

"lz'mzAp.A"L = —%m‘%ﬁ’—"’f\w AF AP '-—ém"([w;.(i\f“Sz

IL = )+ 2m2 AP = R +mPAM
AR z

L. = EMY = JRAC. AV AM

AR

S 9c(BKHAV- YAR) - (Sjr+mrams) =0
e E AN = Sy SUAR 4 gtk M2 AR x.0
S JE = OeIVAM + mEAK
= (3¢3¥+m2) AW
= ¥ = (dudamr+m2) Al e



