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The complete (n+1)-graph in n-dimensional space

We can embed +he ComP]e’re ’2—31"th with

labelled ver-}}ces in & 1-dimensional world
— -~ or o —t-
A B B a

and if; the Jwo “ends’ op +het 1-dimensional
world are distinet | the obove 2 embedd;ngs

are diﬁ%ren*.

We con embed he c‘.ompleq‘e 3—3raf>}1 wi Hh

\abe”ed verJ-ic:es in G Q—d}menS'JOna] \Nror')c!
g /N
or
VAN PYANS

and 1F 'H’)e trro "Sides; o() 4-}\2 P)ame are
distinet, so are +the 2 embeddirgs.

Similar‘b ~ond this will be our last e_xqu’e-
the Comlo)e)rec\ 4~8ra13]'\ can be embeddg_d in

directed 3-space —je. o 3-dimen-

2 woys I
sional world 4hat S distinch ﬁ‘om its  mirror
imae.ce —
93 5
C‘fB or 3c:
D D

The ?ﬁrd c,ues'lion -}o ]oe raised and __9ﬂ7§rw€f§¢|
15: how do we disiinﬁu}s}\,-@r cach number
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o{) dimensions, behoveen +he 2 embedd)r}ﬁs?
Moreover we would like +o do so in a manner

*H')cr} does ﬂo‘}‘ des}'rciy 'H’le. s(jmme'}g be)—ween

the wvertices.

Here +he theor 0{7 inversions ~ie. (+he num-
ber of) ]oc.,irs oF) elements out of order -
Sives 'H')e answer. JFor o\nJ k ,k3;2, ‘H"lie k'
Per‘mu--]-a—)-ions CJFD < eleme.nJ's QN be Fo,—-,
—}-i)'ioned inte 2 Clas.ses o(? equo., SizZze such
Yhat o Sihg‘e Swap —}r‘&ns-ﬁ:rms any permu-
+otion o() the one cless jnto e er muta -
+ion of) Yhe other class. Yor elements R.B,
the classes are {AB] and {BA], ﬁ;r elements
Q,B,C , the classes are {ABC, BCA,CAB]
and {ACB,BAC,CBAJ, {or elements RA,B,C,D
the one class s {ABCD, ACDB , ADBC,
BADC, BCAD, BDCA, CABD,CBDY, CDAB,
PDRCB ,7D’BF~)C,:DC'39} and the COQS‘)‘TL\C‘HOY‘)
of the other class is le-@r o Jhe recder.

T would like do stress 4hat the existence
and "shape’ o{) these classes have no«l-)'aihj

do do  with  the laobels 0,B,C,... or +‘heir
olP)’lc\beHc order: '”"Qj are in)-r‘ms}c_cnj Sencrc\'}'ed
bj +he chess 0{) Fermu-\-ina. The 4wo classes
rovide +he answer 4o our {Irs) ques?-ion:

or  any k , we associacte +he one class

wi“w 'H"ue one %bedo\inﬁ) and '-H‘le_ o')"’}':er
class  with Jhe other embec\dinj.
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The ‘oriented (n—a-n)-ﬁrap)) has n+i
”-ﬁxces”) one o Posijre Yo each vertex. ~The
wo:j +o 83'\*’6 hose '-(zlces ohgl orieﬂ*}-c\}‘iovw
e S:js')'emo.-)"lc: mannes s ,(ér 3n5‘)-ancel
as o"aws: c})oose {:-om —)'l')e r—e]')resen-)-alive_
class @r the (Y\-H)hﬁr‘c‘)’)lﬂ o Per‘vnw‘ral-lon
'H"ncr)' s’l‘o\rJ‘s with +the o Fosﬂ'e ver e x
and seledt the rest of Hhat Fermw}-a-
"]'}on, SO 'Hne orienjrec\ 3 Cf&}'))"\ wu-)-}"' c,ass
{ABC, BCH, CQ'E& has (#Z‘u:e B op osite
o B, «P&ce CRh CS‘P])OSiJIC Yo B and ace
AB c:rﬁ:vosﬂ—e o C 5  Hhe 4-31‘0\]7%

CoFf@SPm dir\j 40 PﬂBC’D has —Hne 4
correspendin +o :BC'_D)

oriented (c’tce-s

AYC , ABD, and AC res Pec:)—ivel

and G A oF) dhem comtain '}rhe 5‘219 ace
+h ;:%Gre in O}DPOS;‘}‘E orien+aLiuﬁ : eg. ‘

B onadd ADC  cordarin CD ond DC

ne.s?ec)-ive y the one hauinﬁ beernn oblainect
AB  (from

b:j —}mncc.)-irla a leadin
ABCD , as o moter OF) EQC‘)') , the other
J

b —]'run c:c:.*]-in ey lE?C:d'if\ BR ( ?mm
BADC) . Seﬂef‘aliZQ)r‘ion 15 wmore dimensions
s leﬂ Yo +he reader.
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