The Crestion #nd Developsment ¢f Hutatlen Geooetry.

I ehould 1lke to presgent Tor the considsration of
th= regdsra of Sshool Scl=nce 2nd Mathamatice whet I considear
2 nsw gmode in gecnetric thinking.

The gontent ol the neaw meds is coatainad 4in on=
sxlom =~ pestulate (alphe) snd in on= proposition [omega) snd
thelr consequences,

If 5 snd b =re any two diract=d line ssgz=nte{vectors)
thelr product &.b ghsll be definsd se 5 timea the prolisction cf
b uptn 8.

Axiom - pnstulate (alphs)

If a =nd b are sny two vectora donstant in lsvgth and
printiining s congtant sngles hatwesn ther then the product s.b
is tempo = locally invarlant., By this we mean ne inatant in time
nor pogition in apace csn affsct 1is value, Be mey tosas;drag,
confeive, or charpe 3 snd b in arny fashicn from hers to thare
snd the velus 5f the sroduct a,b undsr (a2lphe) will ramain
unchanged, What s simple statemant of fact, The anclents knew
that or would recognize 1t sk a fret wnsn told to them. I
ghould »amind th= reader that a8 end b sre variashles under(alphsa);
varishles in senss,

Conseguences oi' Tempo - Logsl Invariancs

Ia spacse In tim=

womnunizetion of variables Submersion of Varisble
Sommunizeticon Resolution Submaraion Repolution
Endl=as Cormunization Endless Subm=raion

An Agsemblacze of Produsts

%We oftean wieh, snd (slphs) glves us the richt, teo assesmble cur
products so ti:at all heve & common line, Such a procsess >f
erouplng we call 2 eoomunlzetion., We mzy parform suck a progsas
on sn sndless nunber of products, Then such & resaolution has
basn perforued the non-common membars of =ach product will

take up certein positions, within limite, st the discreatlon

of the operator, Thess non-commoen vegtors in thelr ne=w positlone
ar= calla. the coomunss of their forms» sslyme, In any analysis
ths opesrstor states wharse his communes ars,

e shall for the preaent Jeal with apace communlzsticon,
"hen wa shall have proven propositicn (omegs) we shall 1llustrats
the smoothe gearching powsr o1 LUha navw geonetry by 2 Tew slenentary
problems.

lotation . We shall denote the magnitude of & directed
iine segment & by a and its unit direction by 2



Proposition (omega)

A double product of the form P = a.ch.c can be reduced
to the (alpha) form P = (&m,b 4 2.4)/2, ahere d 18 the gymetric
of b with regard te ¢. It is called the transmuts of b, If we
have a form that im not of tha form s.ch.c we can comnunize 4t
untill 1t 1= of that foram by (alpha ). For greater sase in follown
the proof we shall assume that ¢ is a unit dlirectlion.

Argumsnt. See Fig, I. Let any srbitrery directed line
asgmente A3 snd 4K De denoted by = snd b respsctively. Let eny
arpitrary directlon as AR be dencted by c.

Draw & 1line AL =quel to AK such that sngle LAY equals
angle KAK. Complet= the rhombus AKLW. Draw 5], BF, and BD @ er-
pendicular to AK,AW, and AL wespectively, Draw PH,ES,FT, and FI
perpendicular to BJ,AK,BD, and AL respectively, In rt, trisngles
MAJ and MSF there la a common angle at M..Sc angle BAJ equals
grigle MBF. In r%, trisngles RAF snd RCD thers 13 3 common angle
st R, 8o angle RBD equals sngle RAF. So angle R3SD =squala angla
WBF, So ZF is the bigector of angle EEH., In that cases we have
JG = HF = FE = DI. Alsc F1 = FG and AG = AI. Now

AG = AJ # JG = AJ ¢ DL = AJ $4D - Al or AQ = AJ 4+ AD - 4G,

2AG = AT + AD. Multiply both eid=ss by AK snd we gats



2(Ax) (AG) = (AK)(AJ) + (AK)(AD),

Yrom the aimilmr mit. triangzles AFG and ANKE we have

AK/AF = AB/AG so (AK)(AG) = (AF)(AR). So
2{aF)(AN) = (4K} (A5) 4 (AK)(AD]}. Now

AF = a.c and (AK) (AT) = =.D

I

AN = b.e and (AK)}(AD) = (AL){AD) = a.d
where AL ig repregsant=d by d. Then

Qa.z2h.c Z 8.b 4+ 8.8 which was fo be demonstrated
Cons&qusncen of Proposition (ocmega)
Disassociation of wariasbles

Disspsoclation Resclution

Fndlsas digolution of products

I wm have a sun of preducta of the rorm

F = abhe.d - e.fg.h 207 20 on we may rapolve theo
by (elpha) followed by (omega ) and in the ard
arrive at 2 simnle product of tha form T - 2.1,

That zaod doss the nwpving of {(Crags) do7

The snewsr lad It #13il do prmotically noe food unleses ths mutusl

intarplay between (slphs) and (omepga) i3 constant)s born in

mind. The eombination resclving power of (alpha) snd (emega)

oan
T .
=il

s

not be over emphasized becauses it cerriss with it the
izplicetion of = wigusl anslyticsl rasolving powar that
net heraiofore enjoyed. It should superceds forever

cumberson way of geometiric constructions,



In elementary work it is s=2ldom sver necssgary Lo use
aprs than (alpha) the ainzis oroduct.

« 8hsll npw LIlustvabe th> 639 2%ous¥»y Oy o couple
of simple problens whoss solutionsa cen be gottan in yarious
cther waye.

Froblem. Given four pte, A,B,C, snd D
to draw s sgurre sush that one sfde will
peass thru ssch of the four pta, G p

Desipgnate the inown 1lina P\\\

aegnenta D 2nd ADB by & 2nd T wememmatiyely,
Let 5 snd 1 deslignate the unit dirsations
of th 1idas of *Fe gapans Shenr A 194 O
ihel 8,8 S W,0 states tha the souality

batwesn »jscent sidea of the square .
Wow l=t us communize this =guation snd o

wrlte a.2 S ¢c.a whers o Is the coamune

¢l B. This nmay be written {a-c).s = Q. =
The only unknown in tkls =quation is

thes unit direction s which sccording

to the deaf, of multiplicaticn ina
parpandiculer toc the knawn (s-2) ss=

long =2 it hams 8 valus, Wa shyll now H
do the constructlon 2ccording to the
directions in (s-g).s = O

M ! E N

Craw AG parallel snd equel to CD. Draw A9 perpendiculsr snd equal
te AE. Draw AF perpendiculsr te HG. Thru o2,0,snd D draw linss
parallel and gperpsndiculsr to AF forming the rectangls KLEN. Then
HLKN 12 = aguars,

Proof. Draw AE and CT perpandicular %o KN and KL, How
rt. triengles CDT and AGF are congrusnt having their hypoteni
CD «nd AG eqgual by constructlon and their sides thru A and C
parsllel, So CT = AF. Rt., trisngles ASE and AFPH are congruent
thelr hypoteni AS and AH agual by construction and their sides
thru A perpendiculsr . So AE = AF, Thersfors

€T = AR

whilch makes KIiMN a squars, Diacuasion , Cur comounized =quation
ghowe that 1T 2 « ¢ or what is the mage thing that if AB snd CD are
equal and perpendiculsr, regsrdles of whet position they may cccupy
on the plane that svery regtangle drawn thru their ena pte. 1z a
square, We may croose A and E; A and C; or A and D 2= pts. on
opposit saides and get corresponding squares,



Glven 2 clirele mhose dlamet=r is AB. To draw twe chords
thru pt. A me=tivrg at 3 given sngle angle K whose sum shall be
equal to & glven lines ssgment m. Lat the unit directlcn=z of the
chorde thru A be indicet=d by p and &, Designate AB by a. Th=n

i, 4 %,p - @ . Communlzing thls equatlon we get}
A8+ C.8 S, ar
{e4c).e = o whate g 4m the commune of =B.

We shall now carry out the directions of the last squstion. Draw AH
squal to AB snd mslting the given angle K with AB. Complete the
parallelogram ABBE. Drew a3 ¢ircls on AX as dismeter. With A =& a
center and m as & rediuas cut the circle AW in F. Draw AP cutting
cirale AB in D. Make anpls DAC mqusl the glven sngle K. Than

crords AD and AC ares the required chords, Proef. Draw HI =nd HG
parpandisular to EF and AF. Rt trienclss ARD and HEI sre congruent
havine their hypoten! egqual =rnd their aldea psrallel, He

AT = HI = GF

Rt. trisngles ABC and AHG are conarusnt having their hypoteni AB snd AH
squsl by construction snfthelr acute ancgles = K +# h. So

A0 = AG, Adding the last two =quations we g~t
AD # AC = GF -+ AG = AF = m.

I1f we want the difference of the two chords to ba agual o the gilven
line 1 %11 %= hHeve to do 12 to Teysvas AH and orocesd zs helore,



We may look forward to many interesting and evciting

victorles with the new zeomsiry.

Seckhesa Kartin,
Instructor in physics,

Furaus University



