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1 Introduction In the variational calculus, the variations (2) and (3)
o ] represent the variations for fixed points of the coordi-
In writing out the eq. (43) for in my recent paper [1], an nates. To obtain these, the terms in the parentheses
inadvertent error led to two errant numerical expressions have to be added. If these transform variations are sub-
in “Diferential identities”. The main results and conclu- stituted; that is, equations (2) and (3), in the integral
sions remain unchanged. All of the affected formulas are
corrected below. /dt/d3x {5 (V=99"") Syo — \/jgn‘)f"(;U:l,} ,
2 Differential Identities it becomes, therefore, identically null. Considering that
this integral depends linearly and homogeneously on &*
We take an infinitesimal transformation defined of the and its derivatives, it can be represented as follows
form
dt/de\/—gm =0
ot — M =2k 4 ¢F, (1) / g
where € is an infinitesimal vector. a.nd .thr01.1g.h repeate.d integration by parts, the differen-
Under the transformation law g)al}dentltles of the integrand are deduced, ( v/—gm, =
, 1. e,
ox  OxP* 0x" y
V=g99""" = —/—g9" — >
ozt Oz 8x na Ut, Aopm S
and with the help of equation (1), we obtain the variation -V oz + %( V=g, "Us, = V=g, Upy)
/0, N0 no
A /\ +% [_V _gnonupcr - a( axga-n ):| - %%E” S’V]o'
6 (V=99") = Fg” N T )
Ao nA A _no _
06> o o (87500 + 8 S0 — 80877800 ) =0, (4)
with g*” = \/—gg"”. These are four differential iden-
where § (w/—gg‘“’) = /=gg""* — \/—gg"". tities for the first terms of the field equations (22) and
The variation for the pseudo tensor Uf,; with the (23) in [1], which are equivalent to the Bianchi identities.
help of equation (1) and equation (15) from [1]: There is a fifth identity corresponding to the invari-
ance of the action integral with respect to infinitesimal
. Nl e A transformations. By substituting § (v/—gg"”) = 0 and
Upo = Ung = Uno = Uno -5 = Uko g SUSG, = 659, — 659, \ in the integral
85/\ 825” 8U’UU A 3 o v A
SA 9z°  Oz"0x° T oz S (3) /dt/d x{é (V —99" )SW —/—gnX (;Uuu}y
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we find,
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after an integration by parts:
Ao
2/ 9 V—gnes Az =0
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the desired identity
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For /=gn,’, from field equations

8[]pcf e 1 «
Sna = T{I; - UnpUgo' + gUSHUao’ = 07 (6)

v a 1% v
Vgl = 5 (V=99"") +/=g9™ x
1., L1
(vis - gosvm) + v (v - gotun) .
we find

un 0 (v *gguvn
\/jgnﬂv = ( ) = 07
oxn

equation that expresses the nullity of the magnetic den-

sity and g“vn plays the role of the electromagnetic poten-
tial vector. If we name

@ =) 2 (v=ag?) =0 ®)

then .
2 — RY
) o

We now have the identity

lesa o° (\/TQQMVV)

9z OzvOz°Oz™ =0
or 0C
iz 2
v 0Gu =0. (10)
oxv 0x* x>

After differenciate equation (10) with to respect to p,
we found the next expression

G ., 52 9 (\/ —ggu»>
v =0 (11)
oxr Or*dx™ ozr
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After applying two cyclic permutations of the indices
u, v and p, we obtain

8G”v" BGPVH aGyv,, 92
Ooxr + oxV + dzh  0zedze
9 (\/jgguvu) 0 (\/jggp\y> 9 (Vfgguvp>
oxP + oxv + OxH =0-(12)

Therefore, the equations which according to field
equations hold for an antisymmetric field are

;% (Jjgguvp) =0 (13)

5 0 (x/—gguvu> 0 (\/—ggpvu) 0 (\/—gguvp>
0x> x> oxP * ox” * Oxt

(14)
If, in the equation (14), the expression inside the paren-
theses would itself vanish, then we would have Maxwell’s
equations for empty space.
If this is taken, the expression

99y Ognp
Vv Y

aguvv
oxn + OxH + oxv =0, (15)

expresses the current density. Furthermore, the diver-
gence of this magnitude becomes identically zero.

The system (15) thus contains essentially four equa-
tions which are written out as follows:

dg23 g3 Oggz

0x° + Ox? + Ox3 =0, (16)

0gzo  Ogor  0gi3
sl S S (17)
Oxt ox3  0x° ’
dgq1  Og12 Ogao
Vv Vv Vv
=0 18
Ox? + 0x° + Ox! ' (18)
Oog  Oo oy
ox3 ox! 0x?
This system correspond to the second of Maxwell’s
system of equations. We recognize this at once by set-
ting

=0. (19)

g3 =My gy =My, gip =1L, )
910 = Bz, g20 = Ey, g30 = E-.

Then in place of (16), (17), (18) and (19) we may set, in
the usual notation of the three-dimensional vector anal-
ysis

—%—?:Vxﬁ, (21)
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v.-H=o.

Now, we take 0 = a%gwwe obtain
Vv

V. E =0,
Vxﬁ:aﬁ.

ot

(22)

47

Therefore, we deduce the Maxwel’s first system. Thus
(13) and (14) are substantially the Maxwell’s equations
of empty space.
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