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1. The title of the MS 1s incorrect. This 1; no conrorutl
relativity. mn-dimensional conformal geometry is the gcouip
try in a spase where a (symmetric) fundamental tensor is. givey
to within an arbitrary factor or in cther words a tensor dsn-
sity of weight - </ . The definition 3iven on page 24 ia nr#ntq
None\ of the apacegtoccuring in the manuscript have a confor
mal geometry. In order tc get a conformal geometry it would- '
have been necessary to introduce an k§; with index {..J”+1,
J 0 but taking the Iindex -2 0, 0o ; Oih conformal
5eome%ry is from the beginning exciuded. The correct title
1s "Relatlivity with six coordinates”. It will be necessary
to inform the reader that though the notations are used of-
conformal geometry with 4+2 supernumerary coordinates, as de-
veloped in Sch.-H. 1936, this is only done as an artifice to
get slx coordinates and not to deal with conformal geometry.
Hoffmann's paper of 1048 uses a (restricted) conformal geo~
metry but the pointyfiew of the MS 1s entirely Rissannian and.
has nothing to do with conformsl geometry neither in the .
sense of Veblen nor in the sense of Sch.-H. The pasgage in
the introduction concerning conformal geometry must be changec
and the whole section VIII mustbe dropped because the first
part 1s based on a misconception and of the second part 1t
18 not clear from which point of view this part could be in-
teresting. In the case of conformal geometry we have a
deriniteggpoblem, 1f we start from a conformal four-dimenaio~
nal space, a slx-dimensional space with fields and
can e conatrucfed and this can be done in severa vayt.
the problem.is to prove that these possible ficldt are "not .
essentially different”. Put in the case of the M3 the six
coordinates are quite artifiocial and there seema to be moO
problem connected with them. The "uniqueness” of thé’ ff’+1
with ?u that plays such an important role in conformal
geomet¥y seems to be here quite unimportent. lg_gggg,_dg
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‘section VIII no definite problem is formulated.v

If possible 1t would be desirable to make clear !g;, 3
conformal geometry is not used, because every reader lﬁtius ;
six coordinates will expect a conformal geometry. The tunnlr

‘glven on p. 2% is not sufficient. It would be very oultuhﬁcn*

ing if there could be an answer to the question uhnt ﬁhpyﬁnm@
if the geometry 1s taken Just as in Sch.-H. 1936, Than’ *ang“
would he more clear why. 1A the M§ tuiu m;oth.r mi.nt a& wie
18 taken. _ o , - ‘§?4:
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2. Section IV is unnecesaarily complicated. The curvature
affluor /V " must be dqfined immediately by the formula

~

2.1) /V%m =24, ijw ot G

for holonomic coordinates and

Cou | - a — e e
2.2) Micy ™ <. Y lqe e 7 e ! g6 +242iale

for general coordinates. A‘prdof is not necesaary gecauae
these things have been published long ago (Einf. L 1935,
p. 110) ani the proof in the MS using the device of two
different connections 1s certainly not preferable. It 15'
not allowed to glve NQ “a meaning other than just (2.2).

et er 4 3 i - ’\ - ,.
The exprecsion ‘(dié *Ycé and ~. ¢ are entirely super
fluous.
3. There ie 2 d!fference between the notations of bchrﬁdin-

ger and those In the M3 and In both there 18 an inconbequence.
Sehrddinger (51 A 13) has in four dimensions a not symmetric
affinox densitw,yﬁé of welirht + 1 and 1its determinant %:z
ey x/ ,bf welght ., 4 .p . From these quantities he gets

the éffinot gk h-/: kénﬂ its ilnverse 9.4 with /p.fJﬁ &
and G g /)_?? But later (51 A 15) he 1ntrodu€gs not the
synmaurLc ,a"{ of g ; but another symmetric quantity deflned
by g ‘ i
e fé‘(/
P H
3'1) < o “—Z:::“"‘ —

/s

and its inverse 5ot

~

3.2) 5 SJA; ;)f

J7

The raising and lowering by means of S k.is in contradiction
with the definition of / .ﬂ from "ﬁf

In the M8 there 1s a general “affinor E“\K in six démen-
slons. From this is defined <V'and <

3.3) SHCS, =AY

\
\

~

3.4 . Qo Dot (Spx) (welght +2)

Then in the variatlon‘integral the affinor density 5; ﬁf‘A
is used. But later the symmetric part of <, , is’ Introduced
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M :‘alnmg and. loweri.ng 18 deFined by means or / . But .
R .thil is dn dontradiotion with the definition of . k,\ from .

; 5/\ . Both authore agree that raisin@ and 1owering should
C . be, dotte by means of the s symmetric part So the miatake 1s
© that, , and "@/ in (51 A 13) and ¢ _‘ and rA in the MS got
the fame ker oA N
‘We proposd
1A epx dimensiche

i .
to st;art with a non-symmetrically affinor .
and to call its inverse ok - A

oy Lk -
3'7)" b ) 3}"\ iy }') A

" Wote the place of the indlces. This is a mlnor detall but
.4t 48 a good principle to choose notetiony in accordunce with
matrix calcoculus. Then we have a Jdensliy of welght + 2

)oa) ' 2R /?}L - Da‘/‘ ‘{b)xl«; ) ‘

an affinor density of weight + 1

fv [EPN \ - PRy
) ST

a .symmetric part of SA; called 4} A

,_‘ 3.10) ‘ "il;)‘k = 5(/\‘() . ~

its inverse 12, S

4

! 3 ) : ¢ f .t owj . ()
AT | 3.11) e 7 He A/“) N t_) N ‘ ‘} ) 4 | # N
/ . , S

e and its dgtemlmnt

~3.10) f Dot ( m‘) (welght + 2) - IR

)
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4. The variation is partly efRcted for .SQAJﬁo and the
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Bchrédinger (& dlm,)f~ M8 (6 dim. ) mglx, L4
A | ST
e oo e

9= D.;f(ﬁJ ‘):Dufgt-g) S DWI-(SM) B A D:J(Sm)
! . f - WA ""“’\
0 {1 3 é‘ ’._..I...___ (? H o ‘:) N . S D]}.A-' Q: ‘I:V,A’: ( 1, ) /‘ﬂ .
d / -4 { . < S . 5’“‘ - /Jfls
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Si«(: ~i,é—::’_ f_ g(,’,;,,) flkf\ /A },_,\: Q}\ }"/\k_ _({ )4})\* ”A
V”S o /1,' o ’
o b e v xS
5= Dedt (e’ ) # > AP L SN A
P P a , , ,
S ‘JJ‘)‘E‘{_‘; H" | Det ([\‘)m ) "‘L"m‘“‘ A‘V/\ # SU“'-.A), :
St # dio #) s L ,. o . -
) i . ) S“Agl«ﬂ-AAJ\(' f :D"(U"\")'./'"’""““
g Ly, K 5 . t R Do c- ?
J # b )5 ;JR . ) | -
inconsistence ‘inconsistence no inconglatence

point where the MS makes the simpler assumption Spaj=o 18
not very clearly marked. If for instance at the end of a sec-
tion it 1s sald that no use is made of the asgumed symmetrq; ’
the careful reader will have to re-read the whele section.
As to the general case kali#“ we remark that the M8
does not contain anything new, It 1s atated that the procedure

\

18 a "stralghtforward generalization of Schrddinger“ but by -

| x) The aifference between- motations in. vhe NS m mn#r

réading Schr8dinger one sees that theme !s nothing original
or generalized in the MS. The dimenslon is changed.into 6
and homogenaous coordinates have been taken. However, ihis
makes no difference at all for the variastion. The fact ﬁhat
independent variation of 5.\ and ;lf leads to Riemaunian
geometry in the case fﬂtlyza 1s very interesting but by no
means new because it has been proved before by Schrédinger.
Now the case < )#¢ 18 used omly in a very shomt passage
on pJi concebngg‘_posgible generaliuat}ggg. 50 1t would be '~
quite sugficient only to mention the’ results of the variatiaa“
and to state that this gan be proved and has been pmved by
Schrudinger. However, im Schr&dinger not all aspects came m
ug:t as was found out by Mr Hijeahum 'ﬂmf.m 1t m).d

—-*“b-an“-wu--
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. $ohre&inger should be’ wentionsd 1a & LostulTR
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ps w-dvim“h to put in thl lls hu uoalnod w; s
. that follews here, It ig¢ much aimpler than the vary
cated methods of the MS. : :
' Brom the variation of /.  in

S Y A o

we get immediately ‘ ' &
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and this can-be wri,tten in the form

o~ A
4.3) g M,\K_\‘{/L‘ é}/\o. o =
where \ )
o kA é" ‘7\_,{_’}_ /—1/\
3.4 A ;,—; 4 S,,p A

In this expression M and ,\ have the usual meam.ng and the
— -sign abave the q& denotes that im the term [-24,«,\
the [ . ? have to be substituted by rf’ . ¥rom (n 3)%0 get

: AP A A DA ‘ .
l""j) //)/ ) ,0 - n ,2 .. P - .
n=o and consequently :
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or .
- ',}'l/" A s }:(./)-X f~ A }1 AP / ) ?1 A A'_ _ . '\._
"", 4 t //—.)/K . »‘+ /‘7 / ‘ a ‘ :
k.7) 5 o A P pmrA
- ..i— {"‘7/ ' “ 3}/,0 ' Jl =
. N~ B -
or 3
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4.8) . ’9‘,“/“:: /P’:: . rro;r-j
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p.6 where - | S a0
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If /,, 1is a solutlion of (4.8) it follows from (‘hﬁ) :
that ;‘1“‘; - rj\ <p~#ty 18 also a solution 1f p, 1s an arbitrary
vector. That means that the ,3 -rank of 7 18 <44
This 1s confirmed by the identity P25 77_, . ‘Then, houcvor,

a

aleo the - ‘' crank 1s < n% x » and that is confirwed by
h’.lO) /:\}/ﬁ{] :[ \}V:_ o

/

The equatlon (4.8) can therefore only have solutiens e

L"'ll) f\g.:}/tf/”‘gzn

ticte that thls 1s an invariant condition because 2‘“#‘] is &
bivector density of weight +/ . The condition is alse ﬂsz1~

cient 1f the i -rank of P equals #ban . U
It is easlly proved that the two parts in whieh
are split up in (4.9) each have exactly the 77 -rank . .

Moreover we know that the equations (4%.8) have exactly one
solution if /% 1a symmetric. Hence the /TJ‘T -rank of
PE'i i exmctly 5%, for all values of /%% lying 1a
a sufficiently small nelghbourhood of any seb of symutr&o
valuest). It 1s an algebraic problem to find the n.e.s. oou-

F;, N

ditions to be imposed on the field /°" 1in order that the

foresald 7 -rahk be exactly » % . Now we have for the
‘ ! ‘ .‘ L}
solutions | " and f ~ above: PR
< . o, . PP ‘ “tl*
4.12) S0 S, F /;z (%) P : v

and that meams that 1f / is a uomuon, um a m
can be found for which 5/," A= o . ' :

te_introduce 1_1392 ndition 5,‘ =0

- - G it A S Y "-—- - - -

1) 'rhisrcurkm also made bY Nr SohrSdlnge:
wr lijcnhm of 1#.11951. =

“ SEENTI
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by which the /14 are completely determinad. - :
Taking the solution satisfying S/.,\ =0 (the w i
metrical mcaning ‘of whieh is that the conbection ‘behaves l.m
a :ymetriaone with mpect to scalar densitles'l) we get .
from (4.6) '

N
<D
e
P S
<
a
>
[EaY
>
H
<

% ,18)

e o be ontsts
e -sign‘above JL can be omitted becan\ae of (4 l} byg ané

/'
Note that Lf (!t 6) is gati’}‘iad the equation - T
has ae a consequance t /: =0 gnd that the lam holdl

LA}

\.

¢ ] ’
for the equation V. & 94& hes the highest mnk‘ ‘i‘hin
latter remark was made alreadv by Einstein and S’bmu, cf.
Schréidinger.

How taking /V for the dimension ( /V N2 = é m tha m«)
the welght of r 15 2 and because of ~

V-2)
)A_ kXY /,,2 (Dot Y, ) 3/(5 » /z{ "
k.16) = _ . - -
: 2 'x‘,\k \é" Ak
we have ‘ ~ o
~ ~7 /A/—L "-\) R _,-,"/1,[/‘/»—‘-) - PN
py log o i )__.. _l_i_f,__-v—— or P - N I} 9’(
- . 3 (j-/‘!./\K | ‘ v
%.17) ’ Kkj '
A 1 /° -
T *Av~{v / “ )1/ 2 r B
. ¢ ~—~ " .
S T L W /Q-,w) W
Hence o S S T
) N - . o ’ . R e
/ 4 . = 0, . T fovl
%.18) =t VLT R
‘and gonsequently / R

:;""&.19) - VQS” *:\f, s Z SAk =0 S

oy oy e T
. A . ot
4 = EPEERER T S
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P-8 Of course from the roming (rm (3—1) m) Wﬂn “‘ ‘%
easentiallPoints Jnd the results need to appeasr in t&i ;
S, WY e He E . and the whols complicaved iy
tation with two different °°""‘°t10ﬂl‘ggg‘bc "’Qiidvtn“ft”?u

'

- "'M‘-ﬁ“

s L

fore must be dropped. ) ;‘“7f fugg
r s F’ S ot B S il
If =< 1s symmetric we have bog e >Ax zo gl 84 b

Or in another way:

N

L~ o) S o
‘)F 6,\;« - /,F ng ko [7(’1“ S - !

- ’\/0 =0 - L, < 1

5, RIS N
20) . \ Dk~ r)\,, Spu - G,\ SK» =0
\ ' L i "'v::
.’\. s )ﬂ— 4J7,. ’—"P ’
sren s kg Saa - hios,,To

from which we get immediately
. . k '
=k < <

4.21) ) /‘_'\ - {L AN L& b ')f-;\ - O

and (Einf. I p. 83)

r oy o e
b 22) /-’67 Y LI i 'IL ¢t guls "-53*5445 -ﬁjce

v yRa T
If 1t 1{: agreed upon a8 in MS p. 8 to write /"¢  imstead
of “'(s we may even write -

~

‘ BV ERER IR IR m.c, 6
1.'.25) }’:—{ - {l‘f} . ,n.[{: ~+ u_( ~+ _xLe __,é.

(form. MS (5.21), MS p. 13) but the well~known formula (l.m
need not be derlved and certainly mot in’‘the very imcﬁw
way followed in the MS. (The readers are expeoted to KROW wom
cifficult facts.) Also the forwula NS (5.18) though pérhaps
useful for other purposes and the quantity j/h pT are ‘hete
qulte superfluous and represent only very undesirable Mlpli-

Ay

cations. l] .
The variation of the J can Dbe dealt with ﬂ‘ .
without any difficulty: -

N EARAVE. | R .
A NS Wy 5t g § '“‘%I':“S\S:}t.._ ..
- ° '1.' 3 )u Y

n 7 /\//—\,\ ,’\S \ /Q /\/ocr SD "7*‘ 5\3»\ a'. gﬁ

o P
- 34 7\( }YLA—/Z- /‘/W)‘}\S ) A/'; S(ww ‘l‘.."'t‘g

4. 24)
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Pq aadtfthoothnvari&tiﬁin P * S0 e
case there unomnna&h M R
From 1% on tbc RS seems to h&* 2 ‘i . Hoiy, TEh

18 introduced for c <ol X X ¢ . Tais m 5‘ &om “2
paid here explieitl that lwm M htw bt used. w b

as a componsunt with mﬁpeca to a very wux Wlmﬁa ﬁ
system. Otherwise {t 1s not allowed to mc& a. Qbing mﬁ"&l

no component in the form of a. compomﬁt. "It &s : | M

to write [ 00 with Fs¢tical indices #nd not to hut the rw

for unnecéssary compllcations and the pl‘intn- tw & m ‘ “3
difficult and more expensive notation. ° Y R

The problem 138 now to wri‘te out the aquatmn \-*« -

E

< &

~n

(,;J.( L - XL )(6 % -0 | | ,_A '_‘..":

in terms of F E 30 nd thetr derivat:!.vdm mp u" ;
quite straightxorward and well—known process and ia ﬂm 'bo
perform 1t it 1s neither necesaary por desirable bg 1n¥.i‘odnq
expressions -8 ';:)\A, Ol 72 and - ‘7(this latter wﬁw
in quite another ;sense as on page 3{) Horeoyea the ﬂlﬁiﬂ.ﬁ
equation MS (5.27) has no sense at all becauaa 1t mm
the ccvarlant derivative of a geomatrig object > m
is_no quantity. This 1s in no circumstances allbwod‘ t is
not to be seen why a process that:contains neo dittlcu.lty xt

all and only needs a certaln amoumt of work 18 not

A v

in the ordinary way. ol S

SO

5. The most gerious ditriculties arise 4n s"icti.on n. l:/

. )N
.

’ means of

5.1) y " "‘/Y“) - 4,1,%‘5{1_. I
fopm functions of the )(’ are 1ntroduced and b‘cmn W"f”‘
functions are homogeneous of degree zaro tbey "M lff‘
system of ;)7 ¥ 7, 's in the X such that eagh.’ X uwﬁ
up by ../ of the ;5 rays (pretcmd ourvﬂ) ‘of the 'vY& w
_constitute the [/ . The ,» may be considered as m
of the ), amsmg from reduction of the j With m«m
to these ) ‘'s. Eaoh point of thpmwman X Qgg
Next to these ¥, 's an X- in X, ‘19 inﬁe&m“nm
weys, flrnt by 1265 panmtric equat!.m s

5.2) X . xt (%ot) ’?f:,: ?.?,‘, '::.

3 P
- -
’

mthenuMpmbyiumM
. S ﬁ%d&



,P"‘,’ 5.3) .S*% X.uxxkn.l . , R

but this is not quite sure, perhaps it ceﬁd be mnt that .
(5.3) holds throughout the , 1t » ~ |

Anyhow, the Xc is cor%alnly buiit up b’ww of ttu
rays. ‘

Now each’k of (5.1) interoects th;s X ia one ray.
Hence from now on the ™ can be considered also ms the

coordinates of an X each point of which. reprosents onl:

one rey lying on the y. defined by (s.2).,

Now we have (cf, Sch.-H. I p. 600)

a) TN i iy X

- These quantities do not oo

. cur in the MS and dacause

b) T Mk the variadbles are de fa¢
A= ia to not - used 1t 18 not nece
sary to introduce them. ¥We

5.4%) . . only use t?entggr:lta gakt

—§ A g perfec ear.

) b fgxﬁ ldnrinition of thc manus-
S o . eript).-

;o

i S axt ‘/ !
| . {I" N .. - t. | .. l‘ 1 ~': |

e) ﬂ . [:{:)f ,> X A . | R SR ’:1

3

and from this we sece that 1t is highly obJoetlohabii to ﬁﬁg .
for two quite different quantities asg and , 'thd,lhd‘wnt?ﬁ
nel. It would be even better to give ;, TS aifterent
kernels but as the ,. may be interpreted 4s ihvcrnnmorany §
coordinates 1ny the notation g4 e 18 not Mcomit.

After 1ntrdhuction of the specia anholononlc.lvattu

(a) we have ).n , y but 1s no reason to take frdm tht
beginning tﬂé kerne A where ahould de utqd. Incotr-at

notations of this kind may adéu innocent but in tact\thﬁy
use tobe sources o? the most divagruablc and mxaaoud niw-
" takes. ; trd
Pnstead of using a 1ot Q{A " 's in 30?!&.3 to!ﬂnlnlvﬁg 3
would be mueh bettcr to introduce the uvqm mm - »

'y - o 'ﬁ
>3) Yﬂ lo/l f]

"and the bivestor

“\
_g‘;’g} ._ | W l/yjﬁ

'K!
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a quantity')

.\ . N . , . ._ o L “ . ‘ S .A ‘ k’. - ’i"‘!
. ;/ PR . ". )
- . b : ~;r:""?f
with a scalar factor %) such that T R
. e K A : - ) :\,??
5.7 ) 7/ - W XA . R . . ‘\ o ~?',H:_§
gsallsflies | |
\\. A A . 3 ‘ “.. . :\
5-7) :—‘tA / y = & (s :‘1 I) - A - ‘(»

' PN R
Then it 18 not necessary to introduce first Zj , and the
equations M3 (5.¢) get the simnle form

A Ih L “ A ' : - . . -
/‘? - ;/ = /4 > ;\/b Y}l =0 i

X ov* XX W o

X}( and V.. can not pe defined by (6.12). Because if they

were defined In this way, X « Aand /Ll would only be abbravial

tions of,-é A Aana e ;( and beoausefréﬁ.\ié not definodﬂnd;
ot N
e, ?\P\ having no meaning/we could never speak of)(
and  Y/~\ . It should be donc as follows.

The e:nresslons

O AA ~ | x A :\ - 10
s,‘7'¢( (L*‘ X\] = v"’g_é ""&"}Aj

5.9) :
. .-} | BN > /")— A '\‘ . S
e ‘\‘[/_\ \/f\_J = 'Jc Vi ‘/é« "\}AJ

are components with respect to (a ) of the bivectora-%%.xij -
and Aap./}] of the now fixed covariant vectorfieldl X} aut
/A . For these bivectors we introduce the kernela X thy o

'X,,kl - - 'ﬂl‘f} xl} |
5.10) ‘ | o .
\ - B L
/LA - Z /i? >/A] o S
and then we have as an incidental result: , '> 3
Xt = ey g
' SRR,
5.11 ¥ 5 o
‘ l) \/(/C = -t >

,‘Tho 1ntroduot;on of < > 1in (6. Sﬂ) is highly ob‘,: :
For three indices 1% eould be introduced snd used tu,-
whcro we really want an expreuion rar3{k yj~f3{k4l/~j

}, “"f’oc
g R
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(S 1uf L)/L%’ = /}/ 4/,,9¢~t~ b3 7’ (,,A ‘-f /71 l"‘fp .
Now according to definition the H m funebions of ﬂn ¥x.
homogeneous of degree -,/ and ?: 4“"" mw
of the X, homogeneous of dmruo mtmg’""mm

constant on every preferred )(1 u'ua acemiagly tm m tﬁ‘
funotions of the }[*, The same mzm for Xm. Yh*.«“?’\ &'&w ”

o A-‘pi&r . C o e ,vtg e w;m;m

and alao in mu cases ( uruin u.wruc pmun MM

with the splitting up of affinors) 1’ would be bettér to 53«
define £ . [ 1+ ( )  instemdof & - 3%{]«()} i
in all cases where either ( ) or [ ] over three indices prev]
to gero there is no exouse for the 1utrodncﬁoa of & new llﬂﬁ
The M3 is for the average reader already very mmun tﬁ
it can not be tolrated that the toxt is made phill um-o dlff!m

cult by introducing quite unnecessary compucationi. Mo

- can be no reason to write -2:1¢y, /qllg,/éyhm A qu»/}r/}\"}){]
rmﬂdd

is si-npler and clearer, To this formula aust alaso be
that according to a general convention the working ef 'J. %
etc. as differentiation symbols reaches till the first cloalne
bracket whose corresponding opening bracke‘b stands at the left
hand slde of the symbol. In the average this rule diminishes
the numbe?':necesaary brackets but in MS (6. 22) soue brackets |
must be put in.

If 4 16 a function of the X' the operator Jj, ras &
sense and because the r“ and ¢ ax'é defined also, 'Q;%'QM

h18 a sense and also - A[f ’m . The X, is & set of <7 Xz 13
in Xy and oty x"™/  means that to every /Yz camapo;:dl ond
definite value of /' . Hence { may be considered &s a very

sreclal function of the t~ that 1s constant on each of the
n ) 's. In an analytic way e 13 a function of hh. X
acd the ™ are functions of the X<, henco

- \‘ / ‘XW e ’\ )
5:12) \ 41’)0.{ - 7}\ = :;‘”‘”‘ .,__.__._I /-’} (P

,.Xi"‘ ’ )("\
and \
, : ; dd
- " f,‘ _7/ _ f:ﬁ;h,/,;’ Z-—p}{ AA .
5.13) "‘1‘"" LA

/}(’ g and \/ being two vectors in the tangant plane of m
local X, 1t 18 quite clear that Dy 7~ XN Dy y=a and’

r.-a{,«z.\//\‘\i::(ﬂ .

5 /

If  is a function of the X  that is not coutmt
on every preferred Y,, it is not s function of the x™ and-

1t 1s no longer true that ., ¢: A% 7, ¢. e ¢ nappens

to be homogeneous of degree zero we have X é, ‘F =0 but :m
in this case in general 7 iy 40. Hence e

' s

N f'&’
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This 1s very serious ous beceuse 1t measis thn!&tha ¢0ivuthl&iﬁ# ;H
on pages 18-21 are incorrect and tha resultd on p. #1 at iek

doubtful. It seems probeble that for these Pesults in m =

a correct formulation cam bPe found dut th&n whola paauaai uﬁ

must be' revised thoroughly. SN % ‘%
It has to be remarked that the difriaaltn'mnutichhﬁihﬂiii

cannot be removed by assuming that the ‘y has already iqc% o

chosen in such a way that &) . gives no contribntian 9

iﬂ«? for then the tangent yperplano of X would heive 0

be spanned by the vectors 3f§X ,Q;L which is only'pcctiklﬁlu

if in all points of X - - L e s

<

- T ;);,4-«ulhu =0 .*5
This seems to be diaagreaable because of the mﬂgic inter-
nretation of st
SN In section IV and V a six dimensional 1ntag§a1 doaurs,
Lhat 1s an integrai in the //: considered as & tix—dimonliobtlﬁ
apace. But in IV it is maintained that this is a four:ﬁ;ggn«w
slenal integral over the Xy defined by MS (6.1') and page
MS 16. This can not be accepted without 1t being proved sthat
really the six-dimensional integral can be eonnected withé

" definite four-dimensional one. Perhaps this is posidible for

integrals over a reglon in 6-space consisting of ¥ prefers
red 'era but thie must be proved and it must be shown how e
the lntégrals are connected. It is possible that heve Q pro-.;
blen arises: - S
Denling with sim-dimensional 1ntegralu in X wb mey conﬂldlt
only those results in X/ derived by them that are in ﬁonﬁ )
way invariant for reductfbn of the Xy with rcnpnct to the K
.7 X, '8. These results may be in%erprebod as resultsa in tht
V' / arising from the reduction. Now the question arises if )
these results in the |/ are invariant 'if the system of - .
Y, '8 1s changed, th;Q s 1if instead of the & runctionn‘yu
we téke 4 arbltrary other functions. This could lead tea '
definite problem and the answer to it if found éould posnth&y

Peplace the latter part of seotion VIII, It is very 1!90#@&‘0

that thies connection between & and 6 dimensional integrils is’
dealt with thoroughly because nobody can accept & tix-qidimuw
sional integral as a four-dimensicnal one vithnnt,an t;ggﬁ _
formulation of what is really meant. ' - R gzé

' : ’ f’ffaﬁ‘
7. The notation with functioen -ymhcin as rnr~1nnt¢aqi

WV, is very dungereus. Aumm«
té%k‘kindbuaa'inéfé&;ﬁig‘ SQhrﬂdiu.'p (51 A 16;'*““&@* fff

PRt
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p:q a kind of abbreviation ad hoc, He did it with g ¥{na of cxmiﬂ
and used it just onse in a very simple case. As a gmeral. pﬁi
oiple it should be agreed upon that for s function mysbed
not the same kermel 15 used ag for theﬁgggpggggx syubol, .i..
in & simple case ir V"(Y”} . In ordor‘to gq#»not toe
many kernels we may introduce for functions of the gf: the
folbwing notation

‘ . . s L n ,\h .‘
PR n lfk/g’\) _—— L"'\‘(fql\) ey ¥ /%o ) .

: YL : L |
R L 20 I A A R | ‘

Wiere of coure the index to the left 1s oonsidered to iolons
to the kernel,TEnis notation is consistent and can nevar 1oad
to aifficulties. But it is rather complicated. It can bde
nbbreviated a 1little by assumning that for geometric objects.
wit 1indices all belonging to the same coordinate system the
incex vo the left can be suppressed 1f the components wiyh
respect to a coordinate system are expressad as‘functiéhk of
the coordinutes of this same gysteu, {or instance B

i.2) [\ (5°) - instead orbﬂ{;;{(?f)

¥ie used this notation here already for inveatigations om
gereral macroscoufs and microncopic objects where an axact
notarion was necessary. ‘
Now for obJjeets tnat are to he axprassod as functions'

ol other objeocts 1t must be possible to catabliah a correct
notation. But here a difriculty arises. It for instance the

N/A are written as functions of thcfl) and theE3lIA ‘
the transformed compcnents W&-) are the gggg,functiona ot
the 1 and), 0. So Af we write

7.3) A/»X“ 4‘)~)( )

\

and K P
\ _jol .
7.%) )},/_wf P ot (fq.r.J (') holmomic w
1t follows that 4) , and @ o are Oxprmioun tar twwn
functionaz . : g i ,-%ig
i i

ve “.-_ T
i

L f’ R S
7-8) 4’/« k,uﬂ ) ) CP/« N o‘i) “"" '%»‘;



Pt Ut SN o e

P © B A

7-63 , ﬁ{;)' # Vj;:S’ Aé;h f'f" _ | ‘.i-\

This difficulty doen not ocour if only funotions of th‘
are considered, infact ,, "“4! ,":, sz“ . From (7.5) ahd -
(7.6) we see that it 1s certainly not allowed to write ,
© Moo (17 ) instead of ., (1. ] and that 1t iz necesssry
to give function symbolas a very special form in order that
~ they cannot be misinterpreted I‘or component symhols. Now Fy
consequent notation can be fcrmed in three ways: . ‘
"1. by using the symbol only for one definitely eholcn
coordinate system and never for another one. Then &1l diffie
cultles vanish and even the kernelVcan be used. & .

2. by-using only f .\ and writing a,‘ways_ -cf; Al (l/,u but,
never 4., ., .

3. by using J~ and /,»' and recembering alwaya that
for instance P, and ¢quj are different aywbols for the
same function. In this case an abbreviation can bg attained
by dropping the indices inside the brackets ‘

;i. , X
PR 2% TN

R ;
ks

‘I Py o
1

TSR

» .
. e nd

7.7) /V; AT CI s { {_) Vi o 'iff"’(r)

Though not inconsequent, notations of this «ind are so
different from ordinary function symbolic that they should
not be used if not absolutely necessary. As a matter of fact
you find them nowhere except in Schrddingers paper. Now 1'11.
the MS the connection .~ 1s not necessary and there remain )
only the connectiona /7., ;/,) , and in the asy«mﬁetrl‘c‘z3 ‘case
perhaps v",:‘\ . These can be wriiten conveniently F,\ ’ I;'f
and if necessary 'f' LA and the cormaponding quantitin |

- 123
Noan Wy USRI/ MN , Vi, In the same way X 2 A

I Z
and ', , or ‘better M ot Mm and MH\ in order to save 1

letter C} for the Einstein t;enaor in tha v, .

The abbreviations 7 e / “ L /« € represent no gmtrfc
objects. They have no geometrlc meaning and can better N ,
dropped entirely, certainly on pages MS 14 and 135. M -
used only for the spacial anholonomio coardinate pyeten M
only as a kind of abbreviations. If on some points such an
abbreviation should be very usefyl, it eould be tolmtod si
as temporary abbreviation only for this coordina
but never in an end result (as MS 5. 37). of mn ot
nel letters, for 1mtanco(§m£ v ey Yo M» ,ﬂ
introduced because the kdérmel 7 , oﬁcn eomcm with g,
gurvature atfinor, givea t nlu nsmciati%\m m‘




p.té

tlon for these nmr and out oz' the m expun{opi )u&'
better way is mt to us¢ thea at nn. ﬂm&r uuulm m t'; f

,« ‘g
8. VWa give here still a list of some chunsos m*h :!t nw-

tioned above that are not absalutely necessary Im\; very dn@«g
table in order to make the MS as readable ss pouible: L

1. !'or the alpmbcts take s »  7‘~§
KX b 1/‘.‘ P, T = a 7] ) 5“ - for m X‘ 0
%3 g0, 1 _ s, 4  for the X |

for anhdl. coord m)(c

for ‘the holonomic coord&al
mon P gL = N s tes in Xqconnected with .
| the anhol. system (a), .

‘The indices should be used mostly in a certain ordert‘"? f}.ﬂt

contravariant, \ firet sovariant, « !'vrat difttrcntiutinc, ;
v second differentiatipg and so for the other alpmutl.;
This sepves a lot 'of time for the reader and for the m‘in‘gr;
and for the corrector.of proofa. A.function f of the coprdl
nztes that is invariant fop coordinate trensformations is’
znown as a scalar and should not be called an 1nvtrnnt M
are lcts of things invariant. and this word ahould mt b. mtd
where 1t 10 noét necessary. The teérm cavariant" at lﬁ p. 5
should be replaced by "1nvariant". The terms’ covarisat . a1fre~
reatiation and covariant tensor are in common use .but. W"' "
tions are said to be 1nvar1an’c or in an 1nvarhnt tom.‘ | 4
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