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Abstract

In [12], it was shown that the dual polar spaceDH((2n 1;4), n 2, hasa
sub near-2h-gon G, with a large automorphism group. In this paper, we deter-

mine the absolutely universal embedding of this near polygon. We shaw that the
generating and embedding ranks of G, are equal to zn” . We also show that the
absolutely universalembedding of G, is the unique full polarized embedding of this

near polygon.

1 Intro duction

1.1 De nitions

A near polygonis a partial linear spaceS = (P;L;I), | P L, with the property that
for every point p and ewery line L, there exists a unique point on L nearestto p. Here,
distancesare measuredin the point or collinearity graph of S. If d is the diameter
of , then the near polygonis called a near 2d-gon. A near 0-gonis just a point and a
near 2-gonis a line. Near quadranglesare usually called generalizedquadrangles(Payne
and Thas [23]). Near polygonswere introduced by Shult and Yanushka in [26]. For a
discussionon the basic theory of near polygons, we refer to the recen book [13] of the
author.

A near polygon s called denseif ewery line is incidert with at least three points and
if every two points at distance 2 from ead other have at leasttwo commonneighbours.
By Theorem 4 of Brouwer and Wilbrink [6], every two points of a densenear 2d-gon at

Thesecornvex sub-2 -gonsare calledquadsif = 2, hexesf = 3andmaxesif =d 1.
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The existenceof quadsin a densenear polygonwasalready shovn by Shult and Yanushla
[26].

A proper convex subspace- of a densenearpolygon S is calledbigin S if every point
x of S not cortained in F is collinearwith a necessarilyunique point of F. We will denote
this point by ¢ (x). If moreover every line of S is incidert with precisely3 points, then a
re ection Rg about F can be de ned which is an automorphismof S (see[13, Theorem
1.11]). If x 2 F, then we de ne Rg(x) := x. If x 62F, then R (x) denotesthe unique
point of the line x g(x) dierent from x and ¢ (x).

With ewery polar space of rank n 2 there is assaiated a near 2n-gon , which
is called a dual polar space (seeShult and Yanushlka [26]; Cameron([7]). The points and
lines of are the maximal and next-to-maximal singular subspacesf with reverse
cortainment asincidencerelation. If  is the polar spaceassaiated with a nonsingular
hermitian variety H(2n 1;¢?) in PG(2n 1;¢?), then the correspnding dual polar space
is denotedby DH(2n 1, &?).

Let H(2n 1;4), n 2, denotethe hermitian variety X3+ X3+ + X3 , =0
of PG(2n  1;4) (with respect to a given referencesystem). The number of nonzero
coordinates (with respect to the samereferencesystem) of a point p of PG(2n  1;4) is
calledthe weightof p. The maximal and next-to-maximal subspace®fH (2n 1;4) de ne
a dual polar spaceDH (2n 1;4). Let G, = (P;L;l) be the following substructure of
DH(2n 1;4):

(i) P is the set of all maximal subspacesf H(2n  1;4) which are generatedby n
points of weight 2 whosesum hasweight 2n;

(i) L isthe setofall (n 2)-dimensionalsubspace®f H (2n 1;4) cortaining at least
n 2 points of weigh 2;

(i) incidenceis reversecortainmernt.

By De Bruyn [12], seealso De Bruyn [13, 6.3], G, is a densenear 2n-gon with 3 points
on ead line and its above-de ned embedding in DH(2n  1;4) is isometric, i.e. pre-
senesdistances. The generalizedquadrangleG, is isomorphicto the classicalgeneralized
guadrangleQ(5; 2). A construction of the near hexagonGs was already given in Brouwer

et al. [4]. The near 2n-gon G, cortains 3n2n(2n“!)’ points. For ewery permutation  of
fO;:::;2n  1g, every automorphism of GF(4) andall o; 1;:::; 2n 12 GF(4) nf0g,
the map (Xo; X1;::5:Xon 1) 78 ( olX @) 5 1(X @) ;15 2n 1(X @n 1)) ) inducesan

automorphismof G,. If n 3, then ewery automorphism of G, is obtained in this way,
seeTheorem6.380of De Bruyn [13]. This conclusiondoesnot hold if n = 2. In that case,
we have Aut( G;) = Aut(Q(5;2)) = P U(4;4).

If X is a non-empty set of points of a partial linear spaceS = (P;L;l), then hXig
denotesthe smallest subspaceof S containing the set X, i.e. hXis is the intersection
of all subspacesof S cortaining X. The minimal number gr(S) := minfj Xj : X
P and hXis = Pg of points which are necessaryto generatethe whole point-set P is
called the geneating rank of S. A hyperplane of a partial linear spaceS is a proper
subspacemeeting ewery line (necessaryin a unique point of the whole line). If S is a
near polygon, then the set of points at non-maximal distance from a given point x is a
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hyperplaneof S which is called the singular hyperplane with deepest point Xx.

Let S = (P;L;l) bea partial linear space.A full emledding e of S into a projective
space = PG(V) is aninjective mappinge from P to the setof points of satisfying: (i)
he(P)i =, (ii) L) :=fe(x)jx 2 Lgisalineof forewerylinelL ofS. The dimensions
dim() and dim(V) = dim() + 1 are respectively called the projective dimension and
the vector dimensionof the enbeddinge. The maximal dimensioner(S) of a vector space
V for which S has a full embeddingin PG(V) is called the emledding rank of S. O
course,er(S) is only de ned when S admits a full embedding, in which caseit holdsthat
er(S) or(S).

Ife:S! is a full embeddingof S andif is ahyperplaneof , thene (e(P)\ )
is a hyperplaneof S. We will say that sud a hyperplane arises from the emtedding e.
If S is a near polygon and if all singular hyperplanesarise from the embedding e, then
e is called a polarized emledding The dual polar spaceDH (2n  1;¢?) has a nice full
polarized embeddinginto the projective spacePG( zn” 1; g), seeCooperstein[9] and De
Bruyn [14]. We referto this embedding asthe Grassmann-erbeddingof DH(2n  1; ¢?).
The Grassmann-erbedding of DH (2n  1;4) inducesa full polarized enbedding of the
near 2n-gon G,,. We referto Section2 for more details.

Two full embeddingse; : S'! rande, : S'! » of S arecalledisomorphic(e; = &)
if there exists an isomorphismf : ;! >suhthat e, =f . Ife:S! is a full
embeddingof S and if U is a subspaceof satisfying (C1): hJ;e(p)i 6 U for every point
pofS, (C2): hU;e(p)i 6 hJ;e(py)i for any two distinct points p; and p, of S, then
there exists a full enmbedding e=U of S into the quotient space =U mapping eat point
pof StohJ;e(p)i . If e : S! rande : S'! » are two full enbeddings,then we
say that e; e if there existsa subspacelU in ; satisfying (C1), (C2) and e;=U = e,.
If e: S! is a full embedding of S, then by Ronan [24], there exists a unique (up
to isomorphisms)full embeddinge: S! € satisfying (i) e e (i) if € e for some
embeddinge®of S, thene €. We sa that eis universalrelativeto e. If e = e for some
full embedding e of S, then we say that e is relatively universal A full embeddinge of S
is called absolutelyuniversalif it is universalrelative to any full embedding of S de ned
over the samedivision ring ase. Kasikova and Shult [20] gave su cient conditions for a
relatively universalembeddingto be absolutely universal.

By Ronan [24], every fully embeddablegeometryS = (P;L;I) with three points per
line admits the absolutely universal embedding which is obtained in the following way.
Let V be a vector spaceover the eld F, with a basiswhosevectors are indexed by the
elemerts of P, e.g. B = fv,jp2 Pg. Let W denotethe subspaceof V generatedby all
vectorsvy, + vy, + V,, wheref p;; po; psgisaline of S. Thenthe mapp2 P 7! fv,+ W, Wg
de nes a full embeddingof S into the projective spacePG(V=W) which is isomorphicto
the absolutely universalembedding of S.

1.2 Main results

Although ewery enbeddable point-line geometry with three points per line admits the
absolutely universal embedding, it is very often nortrivial to determine the enmbedding
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rank of such a geometry or to decide whether a given embedding of sud a geometry
is absolutely universal. We refer to Cooperstein [11, page 27] for an overview of what
is known about the generatingand embedding ranks of point-line geometrieswith three
points per line. Regardingabsolutely universal embeddingsof near polygonswith three
points per line, we mertion the following important results from the literature:

(1) The universalembeddingdimensionof the dual polar spaceDW((2n 1;2),n 2,
was determinedby Li [21] and Blokhuis and Brouwer [3].

(2) The universalenbedding dimensionof the dual polar spaceDH (2n 1;4),n 2,
was determinedby Li [22].

(3) The universal enbedding dimensionsof the 3D4(2)-generalizedhexagonand the
J, near octagon were determined by Frohardt and Smith [18].

(4) The universal embedding dimensionsof the two generalizedhexagonsof order 2
were determined in Frohardt and Johnson[17]. For an alternative proof, seealso Thas
and Van Maldeghem[27].

(5) The universalembedding dimensionof the U,(3) near hexagonwas determined by
Yoshiara[28]. Alternativ e proofs were given by Bardoe [1] and De Bruyn [16].

(6) The universalenbeddingdimensionof the nearpolygonH,,, n 2, onthe 1-factors
of the completegraph on 2n + 2 verticeswas determined by Blokhuis and Brouwer [2].

In the presen paper, we determinethe absolutelyuniversalembeddingof the nearpolygon
Gn, n 2. We prove the following in Section2:

Theorem 1.1 The Grassmann-emé&ddingof DH(2n 1;4), n 2, inducesa full polar-

ized emledding of G, of vector dimension zn” .

In Section3, we prove the following:

Theorem 1.2 The dual polar spaoe G, N 2, can be geneated by "

n

points.

Recallthat er(G,) gr(Gp). Now, er(G,) zn” by Theorem1l1.1and gr(G,) zn” by
Theorem1.2. Hence,we can sg the following:

Corollary 1.3 (1) The generting and emtedding ranksof G,, n 2, are equalto 2"

(2) The full emkeddingof G,,, n 2, induced by the Grassmann-eméddingof DH (2n
1;4) is isomorphicto the absolutelyuniversal emledding of G,,.

Finally, in Section4, we prove the following:

Theorem 1.4 The absolutelyuniversal emtkedding of G,,, n 2, is the unique (up to
isomorphisms)full polarized emledding of G,,.

Remarks. (1) In Corollary 1.3 (1), we mertioned that the generatingand embedding
ranks of G,, n 2, are equal. This is a property which holds for almost all embeddable
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point-line geometrieswith three points per line for which thesetwo ranks are known, see
Cooperstein[11, page27]. A courterexample provided by Heiss[19 showvs howeer that
this is not always the case.

(2) The fact that the absolutely universal embedding of Gz has vector dimension 20
andthat it isthe uniquefull polarizedembeddingof G; wasalready mertioned in Brouwer
et al. [4, Table p. 350].

(3) Although G,, n 2, admits a unique full polarized embedding, its absolutely
universalenmbeddingis not the only full enbeddingof G, if n 3. This follows from an

easycourting argumert. If e: G, ! denotesthe absolutelyuniversalembeddingof G,
n 3, then the number of points of which are on a line of the form e(x)e(y), wherex
andy aretwo distinct points of G, is lessthan the number of points of = PG( 2n” 1, 2).

If x isapoint of not on any of theselines, then alsoe=x is a full enbedding of G,.

2 A full polarized embedding of G,

Letn 2,letV bea?2n-dimensionalvector spaceover GF(4) andlet B = fe;;e;:::;eng
be a basisof V. Let H(2n 1;4) denotethe hermitian variety of PG(V) whoseequation
with respect to the basisB is givenby X3+ X3+ 111+ X3 = 0.

Let "V denotethe n-th exterior power of V. For every maximal subspacep =
hvl;\(;; i Vpiy of H(2n 1, 4), let A"(p) delg)otethe point hvy N v, AN VaiVey of
PG( " V). Notice that the point ~"(p) of PG( " V) is independen from the generating

cortained in a necessarilyunique Baer subgeometry of PG( " V) and " de nes a full
polarizedembeddingeof DH(2n 1;4)into . This embeddingis calledthe Grassmann-
emleddingof DH(2n  1;4).

Now, let G, be isometrically embeddedinto the dual polar spaceDH(2n 1;4) as
descrited in Section1.1. Then the Grassmann-erheddinge of DH(2n  1;4) inducesa
full enmbedding €” of G, into a subspace °of .

Prop osition 2.1 The emleddinge®: G, ! Yis polarized.

Pro of. Let x bean arbitrary point of G,,. Sincethe singularhyperplaneof DH (2n 1;4)
with deepestpoint x arisesfrom the Grassmann-erheddingof DH (2n  1; 4), there exists
a hyperplane of sud that the following holds:
(i) if yisapoint of DH(2n 1;4) at non-maximal distancefrom x, then e(y) 2 ;
(ii) if yisapoint of DH(2n 1;4) oppositeto X, then e(y) 62 .
In particular, (i) and (i) hold for points y of G,. Now, since the embedding of G,
into DH(2n 1;4) is isometric, intersects °in a hyperplaneof ©°and the singular
hyperplaneof G,, with deepest point x arisesfrom the hyperplane \ %of °©

Lemma 2.2 Let oand ; betwodistinct elementsofa eld K andletm 1. LetA,, be
the (2™ 2M)-matrix overthe eld K whoserowsand columnsare indexel lexicographically
by the elementsof f 0; 1g™. For all ; 2 f0;1g™, the( ; )-entry of the matrix A, is equal
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Qm o

to " Gy where (i) and (i) denotethei-th componentof and , respctively. Then
A, is nonsingular.

Pro of. We will prove this by induction on m. Suppose rst that m = 1. Then

det(A;) = det =, 80
If m 2, then
A — Am 1 0 Am 1 - I2m 1 Ozm 1 Am 1 0 Am 1 .
m Am 1 1 Am 1 I2m 1 I2m 1 02”‘ 1 ( 1 0) Am 1 '

wherel,n 1 isthe 2™ 1 2™ 1)-identity matrix and O,m 1 isthe (2™ 1 2™ 1)-matrix
with all ertries equalto 0. Hencedet(An) = ( 1 o) = [det(Am 1)]? is dierent from
0 by the induction hypothesis.

The following proposition completesthe proof of Theorem 1.1.

Prop osition 2.3 We havethat °=

vectors of the form g, " g, " N &, , Wherek, 2 fij;jjgforeweryl 2 f1;:::;ng. For
ewery 2 f0;1g", put

A1l

v()=(e,+ we) (e, + @8)" ", + me.)2 V

and

p()=he,+ we&+ @656, + m8,iv:
Here, (i), i 2 f1;:::;ng, denotesthe i-th component of . Notice that hv( )iVay =
AN(p( ). By Lemma 2.2, the matrix relating the 2" vectorsv( ), 2 f0;1g", with the
2" vectors of W is nonsingular. It follows that W h""(p())j 2 f0;1g"iVoy. In

particular, we havethat e, * e, e, 2h"(p())j 2 f0;1g"iVny. This provesthe
proposition.

3 The generating rank of G,

Letn 2,letV bea2n-dimensionalvector spaceover GF(4) andlet B = fej;e;:::;engd
be a basisof V. Let H(2n 1;4),n 2, denotethe hermitian variety of PG(V) whose
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equationwith respect to the basisB is givenby X3+ X3+ :::+ X3 = 0. Let DH(2n
1; 4) denote the correspnding dual polar spaceand let G, be the sub near 2n-gon of
DH(2n 1;4) asde ned in Sectionl1.1. So, the points of G, are the maximal subspaces
of H(2n  1;4) which are generatedby n points of weight 2 whosesum hasweigh 2n.
The near polygon G, has convex subspacef di erent types. For the purposesof
determining a generatingset of G,, we are only interestedin those corvex subspace®f
G,, which are big in G,. The maximal subspace®f H(2n 1;4) which are points of G,
and which cortain a given point he, + giy of weight 2 de ne a big corvex subspaceof
G, which we will denoteby M[e + g]. If n 3, then by De Bruyn [12, Lemma 12],
ewvery big convex subspaceof G, is obtained in this way and is isomorphicto G, ;.

3.1 Two lemmas

Lemma 3.1 Letiq;jq1;inj22 f1;:::;2ngand 1; » 2 GF(4) nfOg suchthat i, 6 |4,
i 6 joand he, + 16,iv 6 e, + ,g,iy. Then M; := M[g, + 1g,] and M, :=
Mle, + 2g,] aredisjoint if andonly if jfii;jig\ fizjo0f 1.

Supmse now that M; and M, are disjoint and put M3 := Ry,(M2). If (i1;j1) =
(i2;j2), thenM3z = M[e, + 36,], where 3 is the unique elementof GF(4) di er ent from
0, 1 and 2. If il = i2 andjl 6 j2, then Ms = M[Ql + 11 zqz].

Pro of. Obviously, if jfig;j19\ fiz;j2gj= 1orfig;ji0= fi,;j2g, then M\ M, = ;, since
he, + 1g,iv andhe, + ,g,iy arenot collinear on the hermitian variety H(2n  1;4).

f1,2,:::;2ng. Thenhe, + 16,;6,+ 26,;6,+6,;:::;6,+¢,iy isapoint of M1\ M,.
This provesthe rst part of the lemma.

Now, suppose(is;j1) = (i2;j2). Let 3 bethe unique elemen of GF(4) di erent from
0, 1and ,. Letp; = he, + 16,;Vz::1;V,siy bean arbitrary point of M[e, + 1§,],

of weight 2 which together with x generatep.) Then p, = he, + 26,;V2; 111, Valy isthe
unique point of M, collinear with p; and ps = he,, + 36,;V2; 111, Vqiy is the third point
of the line pip,. It now readily followsthat M; = M[e, + 3g,].

Now, supposei; = i, andj; 6 j,. Let pp = he, + 16,56, + %, V3l Vaiy
be an arbitrary point of M[e, + 16,], wherevs;:::;v, are vectors of weight 2. Then
p.=he,+ 26, 1§, + 0 26,;Va; 1115 Vply IS the unique point of M, collinear with p.
It now readily follows that M3 = M[g, + ;' 26,].

Now, let ! denotean arbitrary elemen of GF(4) n GF(2).

Lemma 3.2 The smallest subspce of G, containing the maxesM [e; + &], M[e; + ! &)]

Pro of. We will make use of the following fact:
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() If Sis a subspaceof G, and if M; and M, are two disjoint big maxes
cortained in S, then alsoR y,(My) is cortained in S.

We will use( ) with S the smallestsubspaceof G, cortaining M[e; + &], M[e; + ! &]

Step 1: If 2 GF(4)nfO0g, thenS contains M[ e; + e].
Pr oof. Apply () to the maxesM[e; + e;] and M [e; + ! &].

in S.

Pr oof. By induction on i. The casei = 2 is precisely Step 1. Suppose now that
M[ e+e 1] Sforacertaini 2 f3;:::;n+ 1g. Then applying ( ) to M[ e; + ¢ 4]
andM[g ,+¢],we nd that M[ e, + ] S.

Step 3: Foralli;j 2fL:::;n+ 1gwithi 6 j andall 2 GF(4)nfOg, M[e+ g] S.
Pr oof. By Step 2 we may supposethat i 6 16 j. Then the claim follows by applying
()toM[eg+elandM[e + gl

Step 4: Every point of G, is contained in S.
Proof. Letp= he,+ 16,;6,+ 26,;:::;6,+ g,y beanarbitrary point of G,

Mle, + «g,] S by Step3.

3.2 A recursiv ely dened series of numbers

X1 .
(n) = f(n:j);

j=0

f(n+1,0) == (n);

f(n+ 1) = (n);

f(n+1,2) == (n);
X

f(n+ L,k) := f(n;j) foreveryk 2 £3;:::;n+ 1g
j=k 1

The above array of numberswas de ned by Coopersteinin [9]. He showved the following:
Lemma 3.3 ([9, Lemma 4.2]) Letn 2. Then

2n 2

f(n;0) = IO
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f(n;1)

2n 1

I
N

f(n;j)

3.3 Construction of a generating set for the near polygon G,

In this section,we are goingto construct a generatingset of size 2n” for the near 2n-gon
Gn, n 2. The technique we will useto achieve this goalis the oneusedby Cooperstein
in [9] and [10]. As before,let ! denotean arbitrary elemen of GF(4) n GF(2). Put

M1 = Mle + &)];
M, Mle + ! e];
M; Ml[e 1+ e]; 12f3:::;n+ 1g:

Lemma 3.4 Put Bo = ; and Bj = hMy;:::;Mjig, for everyj 2 f1;:::;n+ 1g. Then

(i) i Xj=f(n;j);
(i) NBj\ Mju)[ Xig, = Mju1.

Pro of. We will prove the lemmaby induction on n.

Supposen = 2 andj 2 f0;1;,2g. Then M., is a line of the generalizedquadrangle
G, = Q(5;2). Sothere existsa set X of sizef (2;]) = 2 sudh that X ig, = Mj+1. Hence,
aIsof(Bj \ Mj+1)[ XiGz = Mj+1.

Supposethat n 3 andthat the lemmaholdsfor smallervaluesof n. By the induction

be generatedby (n 1) = inzolf (n 1;i) points. As a consequencethe claim holds if
] 2 10;1;,29. So,supposej 3. The maximal subspacef H(2n 1;4) which cortain
hg + g.1iv andn 1 other points of weight 2 are preciselythe points of Mj ;.

Let H(2n 3;4)denotethe hermitian variety X 3+ X3+ +X2 +X3,+ +X3 =0
in the subspaceX; = Xj:; = 00of PG(2n 1;4). The subspacef H(2n 3;4) which
cortain n 1 points of weight 2 de ne a near polygon G,, ;. If is sud a subspaceof
H(2n 3;4),thenhg +¢.1; iy isapoint of Mj.;. In this way, we obtain anisomorphism

betweenG, 1 and Mj.1. Now, in G, 1 we cande ne the n maxesM 9e. + &], MYe, +
le, MIex + €], 10, MO[Q 2+ § 1], MO[Q 1+ §42], MO[Q+2 +g43], 00, M Jens1 + €nsz]
which we will denoteby M% M9 :::;M2. Foreweryk 2 f1;:::;j 1g, My cortains (M)).
24, ,). Henceby Lemma 3.2 and the induction
hypothesis,there existsa set X of sizef(n 1;j 1)+ +f(n Ln 1)=f(nj)
sud that (B; \ Mj+1) [ Xig, = Mj+1. This provesthe lemma.

The following corollary of Lemma 3.4 is preciselyTheorem1.2.

P
Corollary 3.5 The near polygon G, can be geneated by j”:O f(njj)= (n)=f(n+
1;0)= 2" points.

n
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Pro of. By Lemmas3.2and 3.4.

4 Full polarized embeddings of G,

SupposeS = (P;L;l) is a densenear polygonand let e : S ! be a full polarized
embedding of S. For ewery point x of S, let H, denotethe singular hyperplaneof S with
deepest point x. By Brouwer and Wilbrink [6, p. 156](seealso Shult [25, Lemma 6.1]),
Hy is a maximal subspaceof S. This implies that the co-dimensionof e (x) := he(Hy)i
in isTat most 1. Sincee is polarized, e (X) necessarilyis a hyperplaneof . Now, put
Re := ,,p € (X). Then by De Bruyn [19], R, satis es the properties (C1) and (C2) of
Sectionl.1and e := e=R. is a full polarized embeddingof S. Also, if €°is a full polarized
embeddingof S sud that e €% thene® e

If S admits the absolutely universal embedding e with respect to a certain division
ring K, then e e for any full polarized embedding e of S with underlying division ring
isomorphicto K. We then call e the minimal full polarized K-emtedding of S or shortly
the minimal full polarized emhedding of S if no confusionis possible.If all linesof S have
precisely 3 points, then K = GF(2), and the minimal full polarized embedding of S is
also called the near polygon emhkedding, seeBrouwer et al. [4, p. 350] or Brouwer and
Shpectorov [5].

We will now calculate the minimal full polarized enbeddingof G,, n 2. As before,
let G, be isometrically enbedded into the dual polar spaceDH(2n 1;4). Let e :
DH(2n 1;4)! denotethe Grassmann-erbeddingof DH (2n  1;4) and let e’ denote
the enmbedding of G, induced by e. Then €° is isomorphic to the absolutely universal
embedding of G, by Corollary 1.3.

Let Xq;Xo; 11! ;X(Zn) be points of G, sud that he(x;)j1 i 2" i = . Recallthat

n n

for every point x of DH(2n  1;4), e (X) is a hyperplaneof . Similarly, for every point
x of G,,, €° (x) is a hyperplaneof . Noticethat if x is a point of G,,, then €” (x) = e (x).
By Cardinali, De Bruyn and Pasini [8, Section4.2], the map e® : DH(2n 1;4) !

;X 7! e (x) de nes a full pqlarized embedding of-PH (2n  1;4) into the dual  of
and €® = e It followsthat Li(2)g e (xi) = iy 12 (")g € (Xi) = ;. This implies
that the minimal full polarizedembeddingof G, is isomorphicto the absolutely universal
embeddingof G,,. So,there exists(up to isomorphisms)only onefull polarizedembedding
of G,,.
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