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A ‘CO)'MU)C& \S VOO"‘“‘I O ’H‘tGuSand ?'Jc:')‘ures

This rote describes an exyerimen% in calewladione)
eome)'rj, i }oqurir;ulcm N usinj the *riangle calcu-
Fus, which was }wPeol Yo bhe an eﬁ@.chve weapon
aﬂainsa‘ Cose anq]jsis_ Tn -”n'ns ex]aerimen%, H’ wias,
The eﬁ%cl}ue and relicble exPloi4g4ion 070 sdmme%v
}Df"esgn%-ed another okg\\enje‘; we believe o heve
met it succes‘sﬁ,\,uj, Even}uxalb the exjverimen)-

Pr‘odqcec\ O Su\r)—)risinj -H-[eorem wie hqcl never

Seen be(%f’e.

¥ *
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Tn ei‘H‘le.r' Fic-lu.r‘e, we see 7 FO‘,:ﬂs SO S?«}uc\}'ed
Jrl‘\c\} ‘Hnej 8ive rise -}o 6 coninear Jrri]a\es, -ﬂug

howve Jbeen ’I‘)Gf")‘ijs‘iﬂhad into what we call e 4
”]or-imarj ’ j)o‘m}'s c\,b? ¢,d  and the 3 “secondary”
Poin}s F’q’ o while each Frimoa:j Foir\)r QazCuLrs
o in 3 collinear  tri }es, each secondar oint
Occurs IR on 2 of them . Please note hat

we have name The )ooin]-s consis%-en‘}b in the
Sen Se 'qu}- in €i‘”7er‘ Pic)’ure

Corresponds
P P
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to -”le Pc\ir}nﬁ (aadhbe) , c,} '}-o (ab)(ccﬂ and r
to  (ac)(bd) . For Hhe ’@\lowifb theorem we want
o Pr-oof that s inc\e]-)enclemL o]p how the 7 T:oml—s

are  otherwise siluq‘}ed in "H'ye P]one.

Theorem The se:ondm;j I)Oir\'}s are not Co”}nec.r ‘;70
no ‘\‘r‘iple OF Primarj Poin*s s C.o“ineo.r‘.

X *
*

™ so l')a]or:ens +thad @r any 3 POMH X,4,2

(x,4,2 are collinear) = (0= area of” AXJ2>

So the whole '}'L\eor“e.m can be —(érmu[os}ed in Terms
o{’ areas be.‘r:j 0O or not. The purpose o? Hhis
note 13 o exF\or‘e whether we can prove +he
theorem e]esan'}'\:j not in ‘l‘er‘ms O]P -Hﬂe Boofean

&

Punc-}ion ‘collinear  but in terms OP lhe reecl

@m’:c%on ”arec.”. (Moni})u]o)ﬁnﬁ areas Qnows s “‘O
Jroke more OF -)-he_ '-Sh‘u\c_l‘ux"e o{) -H';e Euc]idean
P]Qne into account 4han +he nolion QF c:o]|ineor‘ii-j
would have done; woreover, sianed oreas hove
been shown o be a yaluable Yool in e—hmino\-}iv

co se o\qo‘\jses jenercc}'ecl loJ the distincetion in-
51d€/ou¥side.>

We  sghall wse a,b,a,d, h k, P97 X, Y, 2 Yo
ic\er\“"l% varicbles og) ‘I-Ctj)ae. Poin')‘ and Axaz
s denote n —()Opmulqe -Hne arec of 4ricm&'e sz .
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(Ne \(now —Hwo\?" WE  con on}j c\o -H‘\is oS \on as we
avoid multiletrer name.s.) Tor o while we Fuf? the
theorem aside and %Cus our othention on whot seem
‘he relevant Prcj)er"\‘l'es o() Greas o{) f]-rianj)es. The
creation o]P o Htull-blown axiom sqstem @;Hin out-
side +he Scoy:e o]@ this poper, werﬁ J'MS"' ostulate
some cSim}:le ]—pr-oPer-.Li'es Hﬂo} Seem use ul. Ne
dis%@msk theee bloes o{) ProPer-]-ies.
¥ N X

Our f‘:rsjr Poslru\alre has to do with +he signs
OF) areas. It states that ~F>or all %, Y, 2

(0) Axbz= ASZK A Ax52.= -A‘Z(jx

2

Le., Su}:a()‘ec']rinj '\'lqe ar‘gumefi%‘s ’]‘O an odd PermuJ—c\_
"l'lon c‘wcmﬁes 'H'me Sign op H—:e crec., This is not o
Pureb no-\-al—ian\ ques\-ion, 14‘ %as o ma‘l-l'lemo.—

tical censequence viz,
(1) x=j = ijz—_:o

3,6., 'H'-e Oreo. ok o %riqnfj\e wi-“'\ ‘\WO COiﬂCidinj verl—fces
15 2ero |

No+e \/Je ]’\aue c:ons'ac]er*er,{ +o —ﬁgrmujc,\’}'e 4—1-\.“5 con-

Sequence as

x:ijvb:zvz:x = AXJZ"'O

but hove decided ogaGn$¥ this elaborate h()ormu-\&—
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-]-'}onj hopin -H-,o\-l- the recder Wil SUP?)J Yhe QTJ)OQO-\S
1o (o)P j_ﬂq‘.s s ¢ decision very similar Yo +he

one we ook in the Predic_c.'l‘e. calculus o? not
sPencl'mj SeJDGr‘C«}‘e steps on ‘S‘EJMMe_*rj and
O«SSOCh{"i\n"Lj OF) -Hne }Ogica\ o]oe,r‘c\%‘or"s. (Eno\ oF)
Nokte )

* *
*

TFor the next ostulate — the cdditive one—
e 5}16.” 31‘\/6 -Hr\ree, d,’g%re_r\l‘ -(érmula)riOns, wlﬂic]-,
‘mel&s }'O CO) Gre Ccpmﬁlel'cb ecle.,ci\fa\en}.&’ﬂne\j
differ, however, in Yheir sgmbol dgnamics” and

in *Hne stme'\‘ries -wa_«j susjes)n

The frs“' @r‘mulc«\‘ion is Comple}e{j 3mme}ric

in  the four Poin“‘S: {%r all Foin\'s x,g,z,h

(2') AXUZ + Ahzj + Azhx Aax‘w = O
(For any  peir 0{7 +riPles in the above, Yhe shared

Pom}-s QCcwLr N ‘Hﬁc sSagme A-wo Fosi#iof\s, \Ou}

inter c)’waﬁﬁed.)

_.[n H’}e nex\- -Pormu\o\%ion c‘:?? 'M'\e S Gumnme Pos]ru.-
lqlre, CORe Poin} -\vere. }1-— T-)\o(j.s C. s'i)e,c.ia] r‘o\e:

(") Ax(jl - Ahaz + Axhz + be&h

here are that +the tr )q\es
0? 'H')e rigk}'— and side are ]por‘me_cl )'3 e ]o\cinﬁ
the )oom\-s in -\—ke lrrira\e ot the \eﬁ :?1 %u)in \—;U

/iy

'ﬂne ,{S mbo\ C( nemMm i s
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a  4ourth ‘PO'\V‘I)'.

1n 4he ?‘;ng] @r‘mula‘]‘ion, ‘H’le @uf' FO"”)"S ore

se]-x:.rc}ed into 4wo pairs, viz. (X,v) versus (h?k).‘

(2") AX}WJ + Aka = &hjk *+ Akxl'\
houws Fhe )rri}'))es heve been taken

/Pl ease N O']’e

?rom 'H"IE C—‘jCle

Qn 'smmedic\l‘e COﬂSE’.cIue,ﬂc.e OC qu_ o\ckcli—live

PO5)“410~‘\‘€ CQ-) —~ most easi}j derived =144 (2")__

'S \lemma
(3) Axljl:() = &x\'\j + Av\ml = Axhz

This is an im})or}mrd‘ lemmea  because i}k ]'Jrov}cles
& wc:j o{) e-X)’D\o‘.}-inS -Hne coll;ne_ori}-& o) x?i‘j:z‘
and ”H\m ec!uoﬁ-es Gn exPr‘eas‘:on Con‘}*a{r\inj fj

to an expression without 9
& *
%

Qur inal Pos]ru\c\l‘e s « Mun‘irplic_'alrivc. one.
With a 1’11‘3\’\ Fﬁ@x det * deno tin VYLMH’}F\J.C—Q)‘EOH
e, coulc\ ]’)OS\T\Alc){‘e -H‘:a* gor‘ &ﬁ h,]'()X,D’Z :

Axyz = 0 =
(&kxj>-(ﬂkx23 = (Akxy)o (Ahxz)

—I_Jrs cl’\ar‘m is -\'hal- i“ does Y‘lo‘}‘ mc\“‘e»’ OsIL Ql\
if Some DF ‘H’:e )‘Doinl‘s co‘mcide) but we g:)und il-
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Palnpul 4‘0 wse ! wijrl'\ 5 Foir\}'s ‘H’We. S‘jmko‘ djnamfcs
r'eo.ll:j becomes COmPli coted. Trm the carrent con-
-l—ex} we %und ilr more c:or\\lenie:r\}‘ )ro wse n-

stead.  that [or all X0, 2

CA) AXJZ =0 A )c\ﬁéz =
(3 <\v’h:: VAN s XYy = %'A\'\x7_>>

This s bhetter dfsen{‘or\SIEd 'H‘:Om Hﬂe ]’)r‘evious

S—Foirﬂ- Foslulo}e. becoause iF mekes clear Yhet
there is o relevant C}uc\n)rihtj - viz. the X thet
does the JOID* Yhet or\\:j C‘e]?eﬂcls on the \-ri]olg

x)y.)z‘

Note We did not name the ﬁnc}rion \AJ]'WOSe. value

€quql5 thot A , Nor did we deﬁne_ i)- ]’ij means
OF G OPGF&]’OFI S&j
A = XYyt xz ,

becouse in this inveshgation we are nofl in +he
business o? inlfroc:lu.c'ms ]'_)Qf‘“ial ‘ﬁ«tr‘)c‘-ioﬂs. ( End
o() Nolte )
* N x
The time has come 4o Jrr;j whether we can
no Lo Frove our c:rj(jmol —Hﬂeor‘em, which we re]o)mec

More v@rmo‘llj s dollows.

/meorem \f\Je are a‘nven 4 }?rimc«_@ J)ofni-s o.,b,c,d

and 3 SGCOﬂclo£3 POMB P,q)r‘ , So]-isﬁvins

[ S
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(5) (D Acpd =0 (i) Ach -0

(6) (i) Deagqb =0 (i) Acqd = 0
) () Aarc =0 (1) Abrd 2 0
(9) (i) Abecd g0 (i) Acde 30

(i) & dab #£0 (iv) Acbe # 0

then &)’Dclr # O CEnd oF)'ﬂweore.m>

We intend 40 .I:»_'ro've the theorem in two 5+ef'5.
Tn +he Qrs'}' 5)‘e]> e )')OJOC ‘o ex}o»‘ess Aqu in
terms of Abed , Acdo , A dab, Acbe |
the second s]-ejo we koPe 1o show +hat JHhanks
o (8) this exPression di-ﬁper‘s )Gom 0

ornd in

Belére embarkinj n  more detail on this
-J’)roJ ec47 we observe that in order Yo PP \:7 (4)
we \'que '\”O know ’H’\&} + o o'mJ—s are djs}jnci_
Thanks +o (Chhe COn‘i‘r'cn)OOSiJ‘i\fe o?) (’l)) the
Cohclusior\ -Hqg-} ‘}wo oin-}-s ai «Fe,r‘ con be
drawn gom the {;c} -an\'} a ‘h’iarg]e cree di,p.h
]pers gom o . fl)r'awif;j this latter conclusion

f)rom (S) , we conclude

@)  the Fr'lmm:j Poin}fs Q,}D>C,d are all
distine}.
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We ]ncwe —\'o r’e\ec]'e. —Hwe “Second on:j —}rionﬁ\e”
Ajac,r' to the 4 //Primarj ‘lr]arlj]es ’ mentioned in
(8 , and we Propose to do so in 3 S‘}-eI;s’
in eack s}-@i: r'Educ'mj +he number‘ o{? Secondcry

Foinlrs Bﬁj 1

The grs-} Jrr'c:msb}ior«, e, to }riP]es with 2 se-
conclarj I)oinJrS , 13 easy: G\PPJU 'mj (2")  with
Xg‘jzk = pgra , we Sel-

(10) A?qr = Aac,r* + A)’;Qr + &ch\_ ,

the choice Op " }\ouin been arbi)‘rarjt Qrij OF
lhe primary Poirﬂ-s would hove done.

Tor +the remoininﬁ '}“ransiq'ions we now Pr‘oceed
‘?)I" the time beinj with 1 :uF) the new Jrrionj)e.s
in - (10) , say A&qr , and now consider +he
Yraonsition o '}riPles with 1 secoodo9 )ooin}- on\j.
The Pair gy SCCuUrs  in (5,6) . the Pc..?r‘ Yo
in C?,i) 5 c.r-]bi}-rc‘rib we choose 1o concentrode
on +ne /For‘me_r‘. Recause on account OF) (6},6)
and (90 we have

A&c,b =0 A~ Q#b

we can conclude A(‘?om (4) with Xy2 = ch}:, Yhe
existence of” o N such that

Yh: Aheag = A Ahab)
Ins—}-on“'ia‘}‘ir\j ‘”ﬂs in ‘1’u.r‘n wi“‘\ hi= r . h= ¢ ,
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he= d , lwe conclude +that there s a X 50.1-1'5%303

(1) (o) Arac] = A Areab
(i) Qcagq= AAcab e Aqoc = -k Aabe

() Adaq =M Adab
<_qu. other )oossi\ole ins¥Qn4iq}-]oms op h jwe‘

results +4hal are known or —in the case H:P—
not )’)e}’?fu} becau.je we are ’}'rc‘jinj ‘o 3&.}* rid

of §ec_ondc.rj )'?Oiﬁ}"sj —FrOrn 'Hne ]Qsl" 2 eQuall)-jes
we can e\imi_nc)rc q —~the OWB seconclo.rj Fom}

OCCul'F"iflj in -“')emY - 195 D}DServ'mﬁ

Ae (Adab - Aobe )
- { (4, i) ana 1, i)}
Adaq + &qo.c

1(3) with xyzh:= dgca ana (6,1i)}
Adeac

{ Co)g

A cda,

l

i

Becouse -see (9)- Acda # 0 | the cbove tels
us that  Adeb - Aohc o\i?fe.rs F’om O oand thet
we mcij divide by i} Eliminating with Ahe ebove
A Gom C11,£) (\jields

() Areq = (Arab)«(Acde)/(Adeb - Acbe)

b

kac}? lecaves wus W]‘H"I ‘H\e oblijoul-ior\ OF E\im;no}inj
r (the lash SeC_Ono(cmj Foﬁn* ar +he riﬁ)\‘}‘-\nand
side) (l)-om Af‘o\]'::
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Tcr" 'H")e \QS“' ’}l‘r'cmsi-l'iOnT +He occurrence OP .

'7251"‘&)3 Poiﬂ}'s ws —-]-o C?) \ O\.T‘\Cl O\I"L')’u‘]‘r‘ar"l]tj Loe

tn
Se\e& (?,i) to be‘?n wH—h. Because 0? (7,1'3 and
(%) we lave

Naoarc=0 A a#c

and can conclude GOm (4) ik Xyz:= arc +the
ex‘ss+enc.c o]() Cn /a_ suc\'\ ‘Hﬂo}

<V\‘\:: ﬂhc\r’ -::/u_- A\Wac>

TﬁS']'ath'ia‘\inﬁ 'H'\'ss w'n-lh )’\;:')3 and hi= d —-‘H':e.
2 other )or‘.mo\rJ )'Joih)rs—— we derive @m +hot S

(’3) (l) Abar =/6<.' Dhac le., A cab = fav Debe
(i) Adar :/M'Aclac le, Adar = fus A cda

Now we observe

/a" (Acd& + A\ abe)
= { (13)]
Ader + Ar&b
= {C3) Lsidh XH'Z.}) = drbea  and C?)ii}}

Adeb

ggc\in , be couse 0(7 (8) , Adob # 0 and +the cbove
tells us  that Acdo + Lobe diﬁaef‘s me O-,
Solvinﬁ Yhe obove @,— s and su)'as*i‘}'ul—ing His
soluron  in (13,i) (xjields

U4)  Arob = (A&bc>-CAdab)/(Acda v Aabe)
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Ond now elimination o? Arab {?rom (12) and
(14 :jn'elds

(fS) A _ <AO‘DC>'<AC1°~LD>‘ (Aqu)
O\C!i o
(AC:]&. t AQ)DC.)' (Ac\ol;_. ﬁ&bc)

-+ b
*

Tor the c«:mpw’“a-}ion ~ See (10) - oF A vper

ancl &qu we would like 1o rewse +he ghove

calculation o() ANagr but be@f‘e we are going

o do so, we inthoduce 4 ob\or‘eviox}ion.s, viz,

(16) 0= Adeb B = ANcda
C = A\:ad $= AO.]DC

which allow us ‘o S)‘:or*en CFB) Jr-c>

( ) o3 r = D.C.B
’ e (B+D)(C+D)

To reuse +he com}ou1LonLion o() Aogr {ér

‘H’\C} DF APCW‘) wie \ook @Jr' G Su)DSJri+u+ion.
that

(i) ¥rc\n51@rms Aao‘r inte () Apar , and

i) leaves the antecedent o'Q Yhe -Hweorem?
e, (5) Hm-ouj)—\ (3 unc\_'\c.nSEd.

We can Qc}\ievc Cl) b ‘H"le in?-er‘ckanje ]’D,q:-: q,P

and ’H’?er\ (iﬂ })j €><lre,r\clinj iJP in“‘o qu Su})s%'*-u-
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fion . P,_q,)a,d:z q,P,d,b (-kus 'erer'cHomgmﬁ (5‘) and
(6) ). The invariance o{) (16) is obtained bj the

simultonecus substidukon
g731-C7D = ‘“Q,"‘:D,—C,'-:B

The subshitution +Fan5rFérms Ao.qr‘ in to —-APc\r‘
and thus we cderive {:om Ci7)

3-C-D

) A GIm =
v F (D+B)-(C+B)

To Compuhﬁ &ch\ {r)*om (?}) we similor\a
Fer\@:rm the substiiuiion P> c,d := nP,d e
which in the lheorem onb inlrer'chcmges (5) and
C?), and -}'r‘o\ns—Forms Aqqr i to -—AFqQ 5
wln'\le. (/6) 1S main}"c‘ined b:j -Hne SEMuJ+oneous
substitution

A, B,C,D = -0 -B -D -C
Thus  we derive g-om (i3)

C.DB

(19) JAN =
| Pae (B+C ) (D+O

Co”ec_*mj (10), (J?)J (18), (19) Loe jel'

B.C- D ((B+C) + (D+C) + (B+DY)
(B+D)+ (Cc+D) - (B+C)

A]’)qr‘ =
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Trom .('Zr> and </é> we %&ve
(20) A+B+C+D =0

and we Con —@»r '\r‘as#ance 5impl;6 -qu, r‘esuH‘ ,).o
2:Q-8-CD
(A+B)-(R+C)H-(a+D)

(Nojre jr\’)o(}' 'H’\OJ\\(S 4‘O ('20) q‘l’)e denom[n&%r
o? (Q‘t) 'S S&mmeq’ric in F)J/_B)C,:D os we”.)

(21) qurr

With  (8) and (16D APC‘F%O Now —ga”ows.
QED

EPiloque,
! [y

\;\!hen) in the ear! 80s, our celeulational Crgu -
ments )98 o ¥o Jf&ke Hne. sl\qrze oLy kflowﬂ &S
ﬂ“’)e /1:%9@0 {7«3”7\0\1'#, fig! wh]c.l’\ an EXTN"?SSiOr)
'S esSer\}']o\]b SU[OJ'ec¥ee[ o a Seo]ueﬂce OP
value - resef\rinj or mor‘io’]‘oﬂic ‘\'r‘c\ns@rma)ions,
oll  sorks of
T:/rfof‘ exposure Lo | ic> Scuel 43\4}' ou Cannot
do ‘H’lou)'.l lﬁ rOO@ o{) o\n\j SOTJiﬂiS‘)'iCO\ i on JrLie
1031&;] dePer\cEni? 5r—a]:l1 is much more com-
Plicol‘ef\ ‘]*\'\o.q o\

Bu]‘J ot \_fkiﬁ Logicol Sna epri —and SJﬁ”
Hre L

lfaeo}a)e_ ('m lDo.:’Hc,ch.r' J:eor)le. wwl']'w

#

. )
inear  arrangement, ekl ek, .

rememberir\\]—j o]ro - C.eon

ﬂ‘:eSQ T’)Y‘O 6’5]1‘5 Gﬂc\ b@comg ]'lo\])r)ief Ou(}c( cqo)’)}@f“

mver?j'— we 1610 red
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W{Ph ousr Ca}ca]al‘:omo\ Sbl&

Bt es seon as 1 \rur‘neci 1o
T O)DSGFVec\ Jrjrwﬁ‘ loglca] Spaﬁhe‘ﬂ) r‘@.}'uf‘ﬂeo\ in
le ouwn wof\v(! TA ‘l'i’iose dauys, m e@rjrs were
négv[}j in Quenced b Dovia HiTZef}"s work in
H»m} Grec, and Since l"a} )rime 1 harbour the
1urk',nj Susr{cioq Yhat 4he dredition a? log'»cc\‘\
sfc\fj\;\e‘“"' coulc -UQU well ]ﬁa\fe beeq 5}Gr¥ed
bv the his harical  Sccident 'HHO\}') in his  other-
.\;J‘}SQ Yioneerir}j wWork on ~)—3ne oxio.moJ-}zG\}—Fon
of eome,)rrj? Hilberr 5}‘0\334 }—OO Close_ bo
Euc%]c\ to  reap He G)u\“ )’Dene(?}- o]p Ca]culg]—ion_

'ﬂne jssue IS © some Siﬁn}(i)caﬂc:e, ]Dec.‘o.u\se ;f

\Gr‘mo\l inic’s bad

\Qﬂmal geame }29 ,

m:j sugTsicion 18 corrcc},
nome }Sn‘]' r’eoH deservec, bt mainb

Bj Yhe acciclen tho b ,/@r once, Hilbert |has not
beeﬁ S .icien(lj radical. Hence mj m\'ere.s}- in
jeome}rico exPer}meq}—s '\'L\a}) llqough }'O*o\]b
elemenJrav, de(km‘* ﬁom FEuclid's SH:J}E'

Cauxse.o\

T

The eXQmF\e has been chosen becouwse T ex-

ected that i+ would not be com)ole-)-e[v Yrivial
if Yhis theorem were pc.fse, there would bhe o
CO_u/r;'l-.ereXctml)’)‘e '\~o Sjlveslref"s cof\Jec}-uf‘e -Hw} J‘-%f
o) inna}—e. set o clisjrinc'}‘) noncollinear ]oo'm% in
e Euclidean ]’)\ane., there exis‘}s o3 5‘}-r-m'(_9\n+

\ine "H’Wr‘OuLjh €XQC'HJ —)-wo o{) “—\em. T'—ur“')ermof‘e

28
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T expected an ‘lﬁ’]‘er‘es'}inﬁ comPeq‘i]rior\ between
the 4~~Fo|c\ Sammejrrj among the }arkmg.:j \oom)rs
ond the S-fo\cl Sjmme¥zj ameng the Secoﬂdoi\’j
.})om)rs.

Whet hove we learned Aﬁ'om this exerc]‘se?
o TThe conceja‘} OF) the Si;‘med area. has (gjq;n)
PF‘OVGCJ iJ‘S value in avoic]ir’)j ’H)e case dfs')'inchons
thet Pic}oria] C'rjl’\men']‘s tend 4o eﬂgencie»‘. (:T_n
deriving (10) we geve o S\I‘DE.C.;QI role lo 4he

L

frimav Poirﬂr o, -@rma“ an irrelevant choice,
TDiC‘)‘orian
e The fechniqu\e o{)‘nnh‘oducmj o neuwtral Yer-
mmoloﬁj ~here O\,}D)c:,c\, ,49, ~ — and lishin Sepa-
r‘a]'e' — here (5)) (6),(? — +the relevant Tela-

Hons be‘]“weeﬁ -)-l’)e Nnoamecd e,n}',}-ies ]r\as (Q ain)

o both er“lﬁ 9 weslion >

been conwvenienk, This ‘}ec}\n{que was f’ex's]oe
encugl—\ {ér the Paim\ess accommoda tion o()
the  Awo COMPQ)NB summerries. (’ﬂne ‘)‘ec}')nfciue
s wver similc.r‘ +o wQaF T om USed to in
)o‘-}'}w‘ce co\\cu\t—tS, viZ, -H'Wo"}" OF) Y\amin9 é’X‘m"eme
solutions and \.is—}inj their deﬁ'm‘nﬁ Proper‘*ies
instead 0(7 using the special 5meo\5 /"u” and "Vq.)
™ “The inlroduckion OF alolnf'evfc\;ions, -}hough ﬁ‘om
some mathemakical }ooin¥ 0{7 Vi ews Perkaps an
almost em b jeshwe., can be o 3r"ealr proc-

}ECG\] Scriticance. (I G M H’lin)dln OLDOLA.'} 'H’]e
inirroduc%-}on OP B, B, D, without which the



ELD )280c - I5

the reuses o{) ’Hﬂe eo.r\ier Cc‘cu\o\%om o}{) (’15) wou]c\
hove been most ]')o\'mpu‘.)

d —T”Oe clues}ion wl’xojr Yo neame <an be o—()ﬁr*ecx}
‘;mPof‘4-olﬁce. The reader mo-y have wrondered
about the choices maoade in (lé): \,-J}WJ not
Twst name e M- expressions men}‘il’.}ﬂed 1A
(8\? But with dhat lathrer choice we would
have had R+C = B+D instead og the sym-
me Fric (20)) and  +the denominator o (21)
would have been Mﬁlj

® Exlo}oi’}a]-laﬂ o() SJmme)rrJ —Oﬁen done in a
honc\-wcwing monner — Can be coP]—ured Crisr\j
133 nNvariance s uncier Subs}ii—ml}or)s.
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