Lancaster & Blundell Chapter 5 5.9

Exercise 9

Show that 0, F*” = J* reduces to two of Maxwell’s equations, and that the other two can be generated

from the equation
@FW + aqu)\ + 6VF)\M =0

Solution

0 —-E' —-E?> -—E3
E! 0 -B* B2
E? B3 0 —B!
E?* -B? B! 0

P =

0

For Maxwell’s equations in free space 0, ,F"" = <8t’

v) Frv = (p,J)

FP +0,F° =p
81E1 + 82E2 + 33E3 =p (1)

O F° + 9, F" = JI

—E'4+ 0,B% — 93B* = J* (2a)
—E? - 0,B® + 93B! = J? (2b)
—E*+0,B>—9,B* = J® (2c)

Equation (1) — V-:E=p and equations (2) — VxB=J +E

0 E! E? E3
—BE! 0 -B3 B?
-E?> B3 0 -B!
~E® —-B* B' 0
For Maxwell’s other two equations OxFj, + OuFyx + 0, Fy, =0

A=k — 8kFl-j+8iij+8iji:0
O3F12 + 01Fa3 + 02F31 =0
03B% + 0,B' 4+ 9,B> =0 (3)

A=0— 80Fij+8iFjo+8ij:0
i=1,j=2— 0OoFi2+ 01Fs+ 02Fp1 =0

—B3— 0, E? + 0,E' =0 (4a)
i=2,j=3— 0OoFas+ 02F30 + 03Fp =0

—B' - ,E3 +03E* =0 (4b)
i=3,j=1— 0gFs +03Fg+ 01 Fp3 =0

—B? - %E'+0,E® =0 (4c)

Equation (3) — V:B=0 and equations (4) — B+VXE=0
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