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way can we enumerate all their co~nator~al t~es ?
~swers to these principal questions are related very closely with
~mpo~ ~n~ ~es~s obtained by ~o~abo~a~e~s o~ ~one s geo.~e~r~a~

First of ~ a~ let’s reme~r the definition of the
(crystallographic monost~ucture) as a point set S in the ~-d~men-
sional Euclidean space R ~hieh fulf~l~ next conditions:
~) ~.e p~n~ se~ ~ ~s ~one ~,~0 system. That’s here r is a lo~er
~a ~ ~f d~s~an~es he.wee, any ~wo po~n~s o~ ~ and ~ is such a value
~.a~ ~ny ~ ~ ~ad~s R ~oz~azns a~ ~east one point of

¯,,e e~,,~ set S "looks" the same if seen from every point of

¯ ,,~ ~s~ ~ond~t~on ~s o~ a gene.a~ ,~,,,~ and ~s .~l.~ed ~n a rat.er
~de ~ass o~ po~n~ se~s. ~ ~ ~meo~ ~a.~ fo~ ~.s~an~e ~n the t.eo~y
amorphous ~ters. The second one oharaoterises the class of regular
po~n~ sys~e~ on~. ~nd~d ~.a~ ~ond~on predete
~ a point orbit with respect to some Fedorov space group.
.,,~ ~o,,d~.o,, .... o. a .~g~.a.. ~y ,,a~ ~ g~o~. sense. ~nf~n~e sets
of ~[~ ~traigh~ ~ine segments, drawn ~rom any poin~ of s~tem
re~aining points, must ~ ~ongruen~. ~herefore i ~ w~ naturally tr~ng

o. s~c,, a ~,,d was s~p~os=~ ~ ~ .... e a,,~ ~.~,,. ~o .....e gro~nd.,,g
a~e~ was ~u~

~I~ O~¯ .e~.~ For a ~iven dimension d there e~sts nu~er

=~ed e..Ie~.e~y) such ~,,=~ zf for every point of the
system g its ne!gh~urhood of radius ca~ is the same. then the system

g is regular one.

de~ o. a p.oo. o~ ~,,e ~,,~.e,,, .~b~..,, & Stog~n) ~ons~sts

,,oods , xed p .... w,,en
further investigations ,,ave s,,o~ t,,e no~on of the stable group had
~en introdu~e~ in ~ ~ is vet2 essen~ia~ ~or ~hat problem, Here ~ are
~.ia~in~ abou~ t,,e problem o£ a de~er~nation o~ regular syste~ by
aesns o. a ~o~&rison o~ #oin~ nei~hbourhoods o~ the discrete system
~h ~.e.se~ves. ~ unde~es~t~on of ~h~s ~a~ reduces ~o an
appearance of pro~ble oonfir~tions but for the time ~n unfounded
ones. for instance that

~T+’s~ ~e~ ~ ~- ~+~.,,~,. +~,.,,e value of cd can’t ~ taken too s~l. ~e ~n
,̄,eo~e,. ~ alloes to express zt in the ne~ moreidea of a2roof of the ~

concrete ~ o~m:
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Theorem lao r ÷ ~ =~~e~ S be a ~r,,~J-sys~em. Assume that for any points A.
S the sets of straight segments, dra~ from points ~ and ~ respec-
t.very, are ~ongruent w.~,,~n a .... z~e sp.e~e of ~ad~us ~ , ~)2R. ~,ere
~ is the nu~r of prime factors in order of group Ho, ~here . ~ is

the oom@lete group of rotations around the point A (or point ~’ no
po~n~ su~e~ o, ~,,e se~ S la~ng inside ai~ortan~) moving the    ~ ~ ’    ~ ~ ~

sphere of radius &~ and Ath its ~nter at the A (or A’ respectively).

~e final result in the case d= 2 ~lon~s to Stogrin. He has proved
, esu. ~ but~ha~ c~= 4 ~nd the value can’t ~ di~nish~. ~e analogous ~

under more ~eak assumption as compared to the condition of congruency
has ~n obtained by ~lbilin:
Let S~a ~r,~-systemin the plane, and for ~ e S~e~" + ~p)          c S

a set of ~ ~    ~ ~e~ a~soa~ po~.~s ~ ~ g with d~(A,A’) ~ ~ ~

.    :                        . , the nu~r set

....... a~ distances bet~n each t~o points of

Let’s no~ assume ~,~ the (r,~-system S is such that for each

their t~o points A and Be S the sets of distances ,~(p),.        ~p.

coincide:

~ ,,,en the system S is regular.for any p w .... O~ p ~ ~, ~

This at the first we very dificulte condition inde~ is much w~ker
~,,~,, the condition of congruency of neighborhoods~ ~ ~ ~nd

which as it’s enough easily to see i@lies the condition ~,~p)

~e~p~ for each p ~ [0, ~]. The controverse affir~tion isn’t
and its proof is ~ed on a ~evise of monstrous n~r of combinations
and we haven’t ~""" ".~** assurance zn their completness.

Let d = ~. With the help of one Stogrin’s lepta it"s not difioulte to
prove that we can take as a value of c. a humor 14. ~+ m~ was

dificulte to prove that zt has ~en proved that c,~ iO. P. Engel

~ave an example of the partition disproving t,he pro~ble conjecture
~c.= 4) and demonstrating c.> 4.

.~en~y th@r@ w~ ~nounoed the generalization of the ~ ~ ~ ~a~ th~rem
for any ~rys~a~og~ap.~o s~ ~u~e, ~.at s, ¯ o~ m~lt~regu~ar syste~
b~t not only simpl~ regular one~ (~ibilin ~ 8togrin [~])~ The results
have ~en reoeiv~ by authors it has to say more ten ~ars ago.
~ a ~se of the idea of a stabilization of finite s~etry groups and
~. ~.e .e~p o~ ~opo~og~ ~easo.n~ngs s~.~a~ ~o ~ o~n~a~e ~ ones
us~ by .ira in ~i~ worz~ on ~he t.eory o~ automorphio funetions~ there
has been obtained a g~metrical criterion of the convex pol~ope being

a convex pol~ope being a tile of some regular partition ~th
transitively acting on it Fedorov group.
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Let P be a convex polytope and%,~.,r r ...      ’~.r be its coronas. ,< if *"~-~,=~ _
exists they) consisted of congruent to P pol~opes (for ~’~ ~
of corona s~. for instance~t also      Ho~ H~ H,~... ~ Hn     ~ a sequence of sy~.metry ~roups

of the pol~op~.P and of i.%s ~911o~ng envelopes
..

resp~ti rely.
~eorem E (the criterion of a ster~tope). ~sume that for a

in +~~,,e corresponding sequence of s>~metry ~roups the first equality

HoD H,D.... 3 Hn_~: H,~ n:l.2. ....

and for each pol~ope P~e C~ there exists such an isometry g~ that

P -
P~ and the inters~tion En fl g~E~ of the complex E~ and its

~ge 0~. ~th respect to g~ represents a su~omplex of the oo~#lex

~n. ~en the pol~ope P is a stereotope.

suffix&envy isn t an easy p~ob~em. ~ s iapor~an~ ~o poin~ out t,,at
upper ~und ~o~ ~.e .~m~ n of ~ron~ d~pe.ds of ~h_ estimate
~.e uoe~u~e.~ ce ~n ~,,e ~,,eoree~ ¯ anu ~a. ~,, pa~t~uu~a~ ~o~
~ may set the next ~" ~ ~"    ~     ~’~ ~,,~ ~ ~~lea~. n . S. ~ ~ too probab ~’~* ~,,~s ~ can
~ di~nish~ to £. but at present ~ eonj~ture hasn’t ~en ~e~ed
~t. ~so ~ note +~+~,,=~ +~,,e senoe of +~,,e theorem iso~ ~,,~ -~ ~ ~- to ~’~’~v
~ ¯ ~er~,, of pol~%ope, rediscovered recently by
From thzs funda~nta~ theo~ e,. ~ .... he ~,~p o~ ~he ~e~ Knoen ~a~
~heorem ~t follows a,~ existence < t~gether w~t. ~ts des~r~w~lon,

s~m~a~ a~go~h,, for a ~st~,,g ~,,~y o~ ~e~ o~ ~:~e~ ~o~ono~
stereotopes (~lone & ~ndakova [£]).

~. MONOTYPIC SPAC~ P~£TITIONS.
Let’s go~ver to a ~ons.de~ ~on o. ,,~o~e ge,,e~ s~ace

on condition ~ ~ ~~,=~ a~ ~:s of a given pa~ ~ ~on are isomorphic
pol~opes. We call such partj~tions
Let’s re~nd +~> " ~,~=~_ eXlSt two~,,~ a partition o~ is called nornza[ zf
positive humors p~and Pz such +~+ for each +~........... e T 6 I it      ~,,a~

B~< T c Bz, ~’here ~ and B~ are suitable ~lls of radius p~and p~
respeotively. Fo~ instanoe, tiles of nor~! partitions of the Euoli-
4ea~ ~lane oan ~ only 3-. 4-, S- and 6-~ons.

w~ ~,, the
interestingoonjeoture of MeMullen which says >~>~,,~ a +~e~ "<a ¯ a~e~*~ ~ +~ of
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~n~.res~,,g conjecture of u~.,,~ ~ w,~ioh says ÷~ ~: .............. a~ a ~e (a facet) of
a,,~ ,,,o,,~ d d~me,,s~,,a~ sp .... e pa~ ~,,s ,,as ~,,e sa.~e ~e as a
L~e o~ some mono~ d dzmenslona~ spae_ ~eu~llde~. pm tl Lion.
¯ n ~,,e ~as= ~ - ~ ~,,e ~o~u~e,, ~onoe~e is ~.~e e~den~y. ~o~ d ) 3
it hasn’t been settled ~t] ~e point out that an extremely interestin~
~ye~e o~ ~o~ks ~n ~,~s ~e~d ~ongs ~o

In particular due to one simple idea which was expressed and used as
far ~s we know for ÷~ ~ ~¯ ~s~ tyme by Danzer and ~.~"~ ~.~±~e, one cab

~ar .... ons ;.n ....e d-dimensional~ons~.ue~ a wide class of, monot~pio . ~<~     "
~":~e~dea,,~ ~    ~ space            ’~" ~,,~ the help of ~onot~icpm~+~+<~o,,s~ of ~,,e
d-d~,.~ns~o.~ sphere S o~ ~ special

~he m~tte~ ~s that ~# ~ monotyp~e partition o~ S contents at least
one primitive ~    ~ , r ¯ -~ . ~ ~,,en there ex~st~ a mo-ve~ ~ex, ~,,at s ~d,i.-~a~...~ one, ~
nordic partition of R ~ith tiles of the same co~inatorial t~e.
construction of ~ ~,,e mentioned partition is realized for t~o steps. At

a~ ~ese help of a special projection almost ~ +~
spherep~-+~+~o,, ~ are      projectered ~nto a d-dimensional simplex T

~ .... ~-~ ~ ~ ~ ~,,= simplex~elding a .............. ng of T . At the second step

T together ~th its tilin~ is mapped affinely onto a simplex T’ ~hich
~undame,,~a~ simplex of a Fedorav group ~enerated ~this a ~’ ~ ~

~e~=o~ons. that’s some Coxeter space group. ~e Coxeter group

~0 ,aue
.,.,, ~,.,,= ....e,e ~’as .... ~,,~ a rather rlch class of regular 3-dimen-
s~ona~ se.-~ Fa~ t~ ~,~s ~ pa~ ~a~ ~y ~.~ ~ ~s~ we~ e exposed In
~o~b~n s 4~sser~a~oA). ~ot hawln~ .ere a poss~b .... y ~o expose ~hem

~. ~ ~.,~,,~o~ ~ ~e o~ ~ d~me.s~ona~ s~e monat~z~ ~e ~n .ave

fa~es. ~,, par%~a~ n-gon p~sme ~s a ~ d~mens~o.a~ ~e ~o~ any ,~.

sin~ qu~nti~y of ~a,.es ,,~s been ~ound. An interest in ~,,e series
de~e., ,,un=~ by ,..mn=x~e~ted ~ <.s %e w .... s~u,, geome~, y nu,a~, objects as

d=~e.,,~,,e the structures of
~es of ~,,= .= ..... ,,=d series by a ~o,,s~ .... e and one-to.he way.
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