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‘i&l RANDOM VARIABLES
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Ec=1{0,1,2,... k—1}
PIX =0} =po,....P{X =k —1} = pr_y

k=1
Po>0,....p1>0, > pi=1

i=0
X~p=(po,...,px—1) €SW, pu(p)={i€E]|p >0}
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(1,0,0) (0,0,1)



g ALGEBRAIC TRANSFORMATIONS

(0,1,0)
» X ~ (Po, p1,p2),
Y~ (q07q17q2)
» Z=X+Y (mod 3)

ZN(POCI0+P1(I2 + p2q1, Z=X+Y (mod 3)
Poq1 + p1Go + P2q2,
Poqa + P11 + P290)

(1,0,0) (0,0,1)



[+]-]
oe

» X ~ (po, p1,Pp2),
Y~ (qOJqlan)
» Z=X+Y (mod 3)
Z ~(poGo + p1G2 + p241,

Poq1 + P1Go + P2q>,
Poqz + p1G1 + P2Go)

> Xl ~ p(1)7"'aXn ~ p(n)
> f(X1,..., %) Ef — Ex
»ﬂMWWX%J@Q”.

> f(p*

ALGEBRAIC TRANSFORMATIONS

(0,1,0)

Z=X+Y (mod 3)

(1,0,0) (0,0,1)

,p")

p™): (5®)" = s



IDENTITIES

(fos .-y lk-1) = :J?(P(l), )



: DISTRIBUTION ALGEBRAS

» B={fi: E;' = Ex}ic, GC S

GCH, vh® .. h(cH,
DH: H -~ 1
feB=f(h® ... h")cH

> Ve(6) = N H

HeH

(0,1,0)

(1,0,0) (0,0,1)



LIMIT POINTS

p(g,h) — a metric on S®)
AMG)={q|Ve>03g€G:0<p(q,9) <e}

0,1,0)

(1,0,0) 001

ln(p)| > 1,B={1,+, x,x%,...,
MVs({p})) = S®

(=




H QUASIGROUP TRANSFORMATIONS

<7 Markovski, Gligoroski, Bakeva "99
» B={oq,...,0/} C binary quasigroup operations on E;
> |u(p)| = k

@ \o={¢. .1}
9 ccve({p)



H QUASIGROUP TRANSFORMATIONS

<7 Markovski, Gligoroski, Bakeva "99
» B={oq,...,0/} C binary quasigroup operations on E;
> |u(p)| = k

@ xO={G. .

0 ccvi{py)

<7 VYashunsky’13
» B={oq,...,0/} C binary quasigroup operations on E;
> |u(p)| > &

@ Wele) = {1}



m N-ARY QUASIGROUP TRANSFORMATIONS

f(x1,....Xn): Ef — Ex is an n-ary quasigroup
operationifVi=1,...,n,Vay,...,a,_1 € E; the function
o(x) =f(ag, ..., a1, X, Q. ., Q)

is a permutation on E.



m N-ARY QUASIGROUP TRANSFORMATIONS

f(x1,....Xn): Ef — Ex is an n-ary quasigroup
operationifVi=1,...,n,Vay,...,a,_1 € E; the function
o(x) =f(ag, ..., a1, X, Q. ., Q)

is a permutation on E.
THEOREM

» B={fi,....fi} C quasigroup operations on E,
» B> f,f has arity > 1
» G S, |6 < oo, Vg € G: |u(g)] >

@ wve({e)) = {(t..... 1)}

k
2



@ SOME GEOMETRY

Affine hull: Aff(H) = {3" a;h® | X, e R, WD) € H, 3" o = 1}

Essentially flat set H X-setH

I, H| < oo HCHUH
S ¢ AF(H\H)  S® ¢ Aff(H'), Aff(H")




@ SINGLE LIMIT POINT

THEOREM
» Hc S, V3(H) =H
A(H) = {a}
ju(a)| =k
B> f,f has arity > 1

H is neither essentially flat, nor an X-set
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@ q=(%,...,1), B C quasigroup operations on E,



@j\
‘éjg BINARY CASE

<7 Yashunsky 18
» HC S@), V3(H)=H
A(H) = {a}

> |u(q)| =2
» B> f,f has arity > 1

@ q-= (3.3), feEB=>f=x1+-- +X,+c (mod 2)



@j\
‘éjg BINARY CASE

<7 Yashunsky 18
» HC S@), V3(H)=H
A(H) = {a}

u(a) = 2
» B> f,f has arity > 1

@ q-= (3.3), feEB=>f=x1+-- +X,+c (mod 2)
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€9  HcS®@ s essentially flat or an X-set = |H| = 1



(9 EXCEPTIONS

flo 1 2
_ 0|0 0 O
B= {f } 112 2 1
2|11 1 2
(0,1,0) (0,1,0)
) °
(1,;,0) (0,;,1) (1,;.0) (0.;.1)

H is essentially flat His an X-set



Thank you!



