ELECTRODYNAMICS (II)  Quiz 15 6/10

Since the two Lagrangians are not involved with second derivatives of z*, the equations

of motion can be obtained by Euler-Lagrange equation, i.e.
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s

oL, d oL d [1_ 5

—_— == 0—— | =F 2(gapd gL 0y

o~ asar T |07 @ | 2 i g

:g/\,yq;’Y :gA,YxW

d 1
=meo (F 2g,\,ysc7> —F=¢

= mg)\'yj}'y

Equation of motion for L, is g\,&”7 = 0.

For the Lagrangian Ly = —mgagfi:“j:ﬁ , we have that
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Equation of motion for L, is also gy,Z” = 0.
Remark:
If one treat the metric g, is function of position, the equations of motion for L; and L,

are also the same.

oL d oL 1 ¢ d |1
L d9h | Ly 9e8 ey 5 2(gapl3d” + gapi®dy) —F=¢
—_—— ——

orr  dsoid me 2 8.75’\ ds

=gy TV =gy T



1 ey d
= |50 = (o)

1 . . .
=-m (—5(@%5)1‘ i+ (Oagny)T T + g,\wq,”)

1 split the second term and rename the dummy index
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The equation of motion for L; becomes
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Multiply both sides by ¢** and use gpAgM =0
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where 17 ; = §gp’\ (0agpr + 039ra — Orgap) is the Christoffel symbol. The equation of

motion is the so-called geodesic equation for the particle.
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(the following is the same as those in L; except the constant coefficient.)
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With the same steps in Lq, one also can obtain the equation of motion for L, is also
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