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Abstract

For a neat lattice I' < SU(1,2), whose quotient B/T" is birational to a
bi-elliptic surface, we compute the dimensions of the cuspidal I'-modular forms
[[',n], and all modular forms [I',n] of weight n > 2. The work provides a
sufficient condition for a subspace V' C [I', n] to determine a regular projective
embedding of the Baily-Borel compactification B/T" and applies this criterion
to a specific example.
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Throughout, let B = SU(1,2)/S(U; xUs) be the complex 2-ball, I" < SU(1, 2)

—

be a neat lattice, @Q := B/I', Z := B/T" = QH(@FIB%/F) for the cusps OrB/I' =

h
{kj|1<j<h}and X := (B/T) = QHD, D= ZDj be the toroidal compact-
j=1

ification, obtained by the resolution p : X — Z of x;, p_1</€j) = D;. Consider the
space [[',n] of the I'-modular forms of weight n, the subspace [I", n], of the cuspi-
dal forms and a rational map @) = [fo:---: fu] : Z > P([[',n]) = PM(C),
defined by a basis of [I',n]. In [}] BAILY and BOREL show the existence of a suf-
ficiently large n € N, for which ®r,, is a regular embedding. There arise the
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problems of obtaining infinite series {n}y~; C N, for which ®r,, | are regular
embeddings, and explicit generators of subspaces V' (n) C [I', n], providing regular
injective @y () : Z — P(V(n)).

For a C-linear space W and a subgroup & < GL(W), let W?® be the subspace
of the &-invariants. If S is a surface, denote Kg := Qg’o and put Kg for the

canonical divisor. Recall the C-linear isomorphisms 7, : [I',n] — H° (B, ﬁ%m)r =

H° (Q,ﬁ%n> = H'z, ﬁ%n), Jn(f) = f(2)(dz1 Ad2z2)®", Vn € N, allowing to view
ID,n] = HO (Z, ﬁg"). Let Bl : X — Y be the blow down of the rational (—1)-

S
curves L; C X to a minimal surface Y, L = Z L; be the exceptional divisor of
=1

h
Bl and C := ZC']- for C; := BI(Dj). For any global meromorphic section o of
j=1
fx(D), o®" : L(n(Kx + D)) —» H (X, Kx(D)®"), o®"p* : HO (Z, ﬁg") =
Lx(n(Kx + D)) are C-linear isomorphisms. The multiplicity m,, : (Div(Y), +) —
(Z,+) at p € Y is the homomorphism, which on any irreducible curve M C Y has
value m,(M) = 1if p € M or m,(M) = 0if p & M. Let Ly (n(Ky +C),nC*"8) :=
{feCOY)*|(f) +n(Ky +C) >0, my(f) +n >0, ¥p € C5¢} U {0} and note
that BI* : Ly (n(Ky + C),nC"8) — Lx(n(Kx + D)) is a C-linear isomorphism.
“The transfer” 6, := (p*) ' o®™BI* : Ly (n(Ky + C),nC*™8) — 4, ([T, n]) of
rational functions on Y to I'-modular forms is introduced by HOLZAPFEL in [?]
and it restricts to 6, : Ly ((n — 1)(Ky + C),nC5"8) — 4, ([T, n],).

Holzapfel’s [*] constructs X, = (B/I',) with an abelian minimal model and
an explicit embedding ®y : IB%//FO — P?(C), V C [T,,3], whose image is cut by
20 independent relations. The present work studies [I',n] for X = (B/T) with
a bi-elliptic minimal model Yy; = Eq X Ey/Ggqs. Throughout, A; = m(Ej),
o= e, Gay = (ga) X (1) = (Za X Ly +), g4 = T(Aq + A1, Ao) (62),
7 = T(B, + A1, B + Ao) and 7 : Ey x Ey — Y4 be the etale Gy+Galois
covering. According to [?], there is a neat T, < T with T'/T, ~ Ggy, such that
X, = X Xy,, (E1 x Ep) is the toroidal compactification X, = (B/T,) of Q, :=
B/Ty, ¢ :== Pr; : X, = X is an etale Gg-Galois covering and Bl, := Pry :
X, — Ep x Ey contracts the rational (—1)-curves on X,. The resolutions p :
X =7 po: Xy = Zy:= IBS//FO are compatible with ( and induce a Gy -Galois
covering C : Z, — Z, ramified at most over orB/T. By (3) and (4) from [,

—~ G
[[,n] = [[,n]%* and ¢* : H° (Zjﬁ?g") ~ H° (Zo,ﬁ?;f}) “_If B == Bl,(D),
07 © Lp, <, (nB,nBSing) — H° (ZO,RS?), then there is a representation ¢, :

Gar — AutC(E, XEQ), on(9)(f) = Cd_"g*(f), Vg € Gag, Vf € C(E1xEjp), so that
7™ Ly, ,(nC,nC*™) — L xp, (nB,nB*"&)#n(Ga1) ig a C-linear isomorphism
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and (0, = 097"

In [*] HOLZAPFEL obtains dim[T,, 7], and dim[T,, n] for n > 2, if T, is a neat
lattice, whose quotient B/T, is birational to an abelian surface.

Theorem 1. For any n > 1 there holds dim[l',n] = dim[l',n], + h,

dim[l",n], = 3e(X) Z

[, 1], = {0}, dim[[', 1] < h and there are w;p, € [I',n], n > 2,

, where e(X) is the Euler number of X. Moreover,

1 for 1<i=j<h,

1 i) (Kj) = 0ij =
W i) =03 {0 for 1<i#j<h,
which complete any C-basis of [I';n], to a C-basis of [[',n]. ‘
Proof. For a sheaf £ — S, put hi(S, L) := dim H(S,L), h"°(S) :=
2

dim H'(S, Og) and recall that x(£) := Z(—l)ihi(X, L). If Y is a bi-elliptic sur-
=0

face, then y(Ox) = x(Oy) = 0, &Y = Oy, whereas [BI*(Ky)]* = BI*(Ky).L =

BI*(Ky).D = 0, K% = [BI*(Ky) + L]* = L? = —s. Theorem 1.3 |°] asserts that

L;.D =4,V1<i<s sothat Kx.D=L.D =4sand (Kx+D)> = K¥+Kx.D =

3s5. Denote &, := Rx(D)®", T, = 6, ® Ox(-D), Vn € N and note that

dim[l',1], = A% (X,%1) = A*9(X) = h?°(Y) = 0. Hirzebruch-Riemann-Roch

Theorem for X = (B/T) gives x(6,) = x(%,) = 3e(X) (Z), Vn € N, as in the

proof of Proposition 2.2 [{|. By Serre duality, h*(X,&,) = h° (X, Ax ® &}) =
dimLx(—(n — 1)(BI'Ky + L) —nD) = 0, Vn € N, due to deg(Bl"(Ky)) = 0,
deg(L),deg(D) € N. Since T,,, n > 1 are acyclic by Proposition 2.3 [!], one has
x(T,) = hY(X,%,) = dim[[,n],. As in [Y], (61 ® Op)®™ Y = Op and there
is an exact sequence 0 — H°(X,%,) — HY(X,6,) — H*(D,Op) — 0, ¥n > 2
(cf.(26) [*]). Thus, h%(D,Op) = h and dim[I",n] = h°(X,&,,) = dim[T, n, + h.
IfVi:={we[l'n|wk;) =0,V1 <j<i}, 1 <i<h, then Vg :=[I',n] D
Vio--2Vi2Vig1 2 2V 2 Vp =:[I',n], is aflag with dim(V;—, /V;) < 1,
as far as Vw,_;,w! 1 € Vi1 \ V; satisfy w}_; (ki)wi | — wi_(ki)wi_y € V;. Thus,
dim[I", 1] < h + dim[I", 1], = h. If n > 2, then dim(V;_1/V;) =1, V1 < i < h, due
to dim[[", n] = h+dim[l', n],. By an induction on h, let wi,...,w)_; € [, n] have
wi(kj) = 0ij, V1 <4, j < h—land wy, € Vi_1\Vi. Then wyp, = (wh (kn)) ™ w), and

h
Wifn] = wg—wg(kah)wh[n], 1 <i < h—1satisty (1). Ifz ci(Wifn) + [T 1)) = [T, no,
i=1

¢; € C, then evaluating at x; one gets ¢; = 0 and the linear independence of
Win] -+ [F,n]o, 1< <h. ]
Lemma 2. If Bl : X — Y4, then any subspace V(dn) C [I',dn], V(dn) >
an(l),wﬁd], .. ,wZ[d] gives a reqular @y (g, : Z — P(V (dn)).
Proof. By BI(L) = C*™8 BI(D) = C, one has X \ L = Y, \ C*"¢, X \
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(DUL) =Yy \ C. The rational curves M; := p(L;) C Z have M;ing,Mi NM; C
h

OrB/T, V1 < i # j < h. By D} <0,C? =0onehas rj € M =) M,
i=1

and Z\ M = X\ (DUL) =Yg\ C. Duetol € b, (V(dn)), Pvanlnm =
(I)G(;LI(V(dn))‘Yd,t\C is regular. If M? := M; \ (0rB/T'), then @V(dn)|z\(2?:1 ) is
regular by wijy € V(dn). Fix My = MY, let ¢o,..., ¢, be a basis of V(dn),
Z(p;i) == {x € Q|pi(x) = 0}. One has to show X := M7 N [N_,Z(¢i)] = 2.
Due to My # M7, there is @;|p, # 0 and the sets ¥ C %, := M{ N Z(p;) are
discrete. Let p € ¥ and T'(p) C @ be such a tubular neighborhood of Z(¢y;)
that T'(p) N X; = {p}, T(p) N Mj = &, Vj > 2. The relatively closed and

bounded Z(y;) N T'(p) is compact and has connected T'(p) \ Z(p;). By Hartogs’

Extension Theorem, “i T(p) \ Z(vi) = C, j # i have holomorphic extensions
0;

1
®j

: T'(p) — C. The contradiction yields ¥ = @. O
¥i

By Holzapfel’s [1], the abelian minimal model of a neat X, = (B/T,) is a
product E; x Ej of isogeneous elliptic curves and Ey ~ FEy if E; have CM by
Q(v/—m), m € N. Combining with the classification of the bi-elliptic surfaces, if
a neat X = (B/I') has bi-elliptic minimal model Yir = E1 x Eg/Gqy, then By =
Ey = E except for Gg; € {G2,1,G22}, End(E) = End(Ey) = Z. Moreover, E =
C/O /= for the integers ring O, of Q(v/—m), m € {1,3} except for Autg B =
{1}

By Lemma 3 [°], any elliptic curve B; C F; x Ey is of the form B; =
E(aj,B5) + (uj + A,v5 + Ao) = {(agje + uj + A1, Bje + v + Ag) |c € C} =
{(u+ A,v+ ANo) | Bi(u — uj) — (v —v5) € BjA1 + ajAg} for some (o, 5;) €
C*\{(0,0)}, uj,v; € C. Proposition 4 [*] shows that C; := 7(B;) C Yy, is smooth
iff Bj = F1 X (Uj +A0) or Bj = (Uj —I-A()) x Fy.

g+;(5)2
Recall Weierstrass’ o(z) = oa(z) == 2 H (1 - —)A 22 associated
AEA\{0}
with (A, +) ~ (Z2,+). If A := O /= is the integers ring of Q(v/—m) for m €
{1,3} and B; C E x E is an elliptic curve, defined over Q(v/—m), then there exist
relatively prime aj, 8; € O /= with Bj = E(ay, ;) + (uj + A, vj + A).

From now on, for a a rational function f : N > C on a curve or a surface
N, denote by ()Y the pole divisor of f on N.

Lemma 3. Let E = C/A with A = O —, m € {1,3} and B; = E(«aj, B;) +
(uj+A,vj+A) C ExE, 1< j <k be smooth elliptic curves with o, 5 € O =m:

k k
;O ;= + B0 /= = O /= IfZaj = Zﬂj =0 and v; := —=Bju; + vy,
j=1 J=1
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i o(Bju— ajv+ v + )
then for Vu € C\ O =, f(u,v) = J J J . C2 C
\ ) 31;[1 o(Bju — ajv + ;)

is (A x A, —i—)-periodw and induces an abelian function f : E x E > C with

E><E ZB

Proof. There is a homomorphism n = n5 : (A,4+) — (C,+) and a map
e: A — {£1} with e(A) = 1 for A € 2A or e(A) = —1 for A € A\ 2A, such

that EEN (0 for vA € A, Wz € € Thus, JETMY
() fu,v)
e[Z,’len(BjA)]u’ W = e [Zim@Ne for v € A Legendre’s equality
Nwy=m) — wy=m(1) = 20V —1 for w =7 == V=1, w5 =e's, OF 7 +
. . 47
w, /= Z implies n(B;A) = B An(1)+ Gomyvm (BjA — BjA), so that Zn BiA)
m)y/m =
k k
. _ N f(u + )‘7@) .
(;BJ) {n(l) (5 —m)v/m })\ (ZB]> 5— m\/ﬁ)\_o’ flu,v)
k
1. By (0A)5 = A follows (f)ExF ZB] O

Let Irr(A) be the set of the 1rredu01ble components of a divisor A.

Proposition 4. Let Y;; = E x E/Gq; with E = C/A, A = O /=m» m €
{1,3}, mp(C) > 2 for ¥p € C*™8 and Oy = 7((up + A1) x E), Cy = 7T(E X (vo +
Ag)) be mtersectmg smooth irreducible components of C' with |Irr (C’g))} =dt
(always |Irr(x~1(Cy))| = dt). Then:

u—ug—kAg— 1B} +e 4

:HH ( o(u—wuy—kAqg—1B]) >for

k€L IEL:
ur € C\ A, (e%z - 1) w €A, de{2,3,4},

1/’1(“) :kg g(u—uO—kAG)U(u_uﬂ_(k+3)A6)
3

,UqG(C\O\/j, (6%*1)/£1€(9\/j3,d:6,

i ”

o (v - eQZikvo — B/ +ea M2>
2mik
kEZy 1€7y o (U —e"d vy — lBé’)
(W) E = 7H(C)) and v € Lpxp(dB, dBe)7a(Ca);
(id) if Y7, 052 o € Lpxp(dB,dB™8)?4( %) m; € N are such that U :=

for

for us € C\A have pole divisors
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(7" 52, 40) + E X E —> U(E X E) is of deg(¥) = dt, then V(dn) :=
Ic (9dn (7)1t (SO),w?[d], . ,wZ[d]) with S, := {1,971, 93", 1o} provides a reg-
ular embedding @y (4 : Z — P(V(dn)), ¥n € N.

e(X)dn(dn—1)
As a result, ®p gy 2 Z — P([[,dn]) = p G L

embedding for Vn € N.

(C) is a regular

2mik

Proof. (i) In ¢1(u), 12(v) one multiplies the arguments of o by e 4
in order to conform with the assumptions of Lemma 3 and to derive the (A, —|—

periodicity of these functions. Let us fix liftings gg := T (A4 0 ( 2m>
7 = T(Bj,B}) € (T(C) x Autg E)? of g4, 7 € (AutE)®> = (T(E) x Autg E)>.
gd () 7" (¥)
v Y

A from the classification of Y;;. Thus, there are cq;,(; € C with gz"(¢;) =
ca Vi, 7 (Yj) = (;¢;. By an induction on r € N, (g4")" (¢;) = ca,;%j and
(7)) (¢;) = Ct;%;.  Since R A= T(A x A) preserve 1j, one has ¢; =
(9a") () = vy, w5 = (B)" () = ¢ 0y, whereas ¢, = ¢f; = 1. Thus,
Ga* (0) = g™ (@)I* = v, 7 (5) = (7 ()] = f and 7 () =, since ¢

divides d. That proves the ¢4(Gq)-invariance of Q,Z);l and concludes (7).
(ii) By Lemma 2, ®y (g, is regular. Due to 0g,(1)(Z \ M) C (C:and
Oan(Dlvr = 0, Pygn) (Yar \ C) N Pygyy (M) = @. The rational map ¥ :=
_ — deg(¥
()L () ¢ Yag > W(Yay) is of deg(T) = B
|M; N (OrB/T')| > 2, so that all the fibres of @y (4n)ln;; Pr(anylar are finite and
Py (dn)» Ppran) are injective by V(dn) C [T, dn. O
Theorem 5 (D1 CERBO and STOVER [°]). Let E = C/A for A = O/,

1 V-1 1+v-1

Straightforwardly,

have no zeroes and poles by (67 — 1) B/ €

= 1. By assumption,

)\0::0,/\1::5,)\2::?,)\3: — ,Tj=XN+A€E* " for0<j <
3. Consider the elliptic curves Bj :== E (1, \/—1]), 1< <4 Byyp =T x E,
8
Boyr = Ex Ty, 1 <k <2andput B:=Y» By, go = T(T5,T) (§ °) €
j=1
(AwtE)?, t;; := n(T;,Tj) € Yz := E x E/{g2). Then C; := w(B;),1 < j < 2
are singular, Cy := m(Bak—1), 3 < k < 4 are intersecting smooth components of
4
C:= ZOJ’ and the blow up X = (B/T) of Yo at C*"8 = {tgo,t11,t12} is a neat
j=1

4
toroidal compactification with e(X) =3 and D := X \ (B/T') = Z D;.
7j=1
From now on the notations from Theorem 5 are valid.
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Theorem 6. Note that

o(iu — v+ A3)o(—iu + i + A3)o(v — A1 + A3)

17 = o(iu —v)o(—iu +iX)o(v — Ar) ’
S o(u—v+A3)o(—u+ A2+ A3)o(v — A1 + A3)
467 o(u—v)o(—u—+ Ag)a(v — Ap) ’
+ A sin,
e56 = o ofu )01()0? u+3))\ )v are from Lpxg (B,B g), If
g2 =T (A3, A3) (§ %) € (T(C) x Autg E)?, then fizs := (W*)71(615.7—9~2*(6157)),
fosa = (%) (easr — §2"(easr)), f3 := (7%) " (e56) € Ly, (C,CM8), Y134 =

01(f134), Y234 1= 01(f234), T3 := 01(f3) is a C-basis of [[',1] and @p 3) = [T134
Yo34 : T3] : Z — P([T, 1]) = P*(C) is a non-regular, finite dominant rational map.
Proof. Note that (e;, ;)2 " = By, +---+B,,. For f € Ly,(C,C™"8), C; C
(f)zg if and only if Hl(f)(lij) 75 0. Let c1 Y134 + Y934 + ¢33 =0, ¢; € C. The
evaluation at x;, 1 <14 < 3 yields a homogeneous linear system on ¢; with invertible
T K
coeflicient matrix ( 13?1( v Tzsf(nz) 8 ) and proves the linear independence of
T134(k3) Yo3a(k3) Y3(k3)
T134, T234, Tg. If Vi = {w S [F,?’L”W(/@j) = O,Vl < ] < Z}, T e [F,l], then
o1 = T134(k1)Y — Y(k1) Y134 € Vi, 012 = Toza(k2)pr — @1(k2)Yoza € Vo,
@0 = T3(r3)p12 — 12(k3)T3 € V3. When ¢, # 0, e := 770, ' (¢,) has (e)Z*F =
77 1(Cy) = By + Bg by [, 1], = 0 and (e)2*e+Y) = & vy, + A € E\ {11, T»},
o(v—ar)o(v—A3+a1) P sing o1 (g
o jolo—ag) (O # Loxp(B, BT
is an absurd. Thus, ¢o = 0, v12 € Spanc(Y3), ¢1 € Spanc(Yass, T3), T €
SpanC(T134, T234, Tg) and T134, T234, Tg is a C-basis of [F, 1]
If @p gy = [T13a : Yoza: T3], then @rgjlync = [fi34 © fa34 ¢ f3] is not de-
7 (f234)(u, v) 20 T (f134) (u, v)
fined at tos. Let f(u,v) : (s ) (a1 () (a0
and we need U := (f(iu,v), f(u,v)) : Ay == E x E\ B —> C? to be of

so that e = e(v) =

, whereas f(iu,v) =

rk(¥) = 2. For any ¢ : A, —> C denote grad(¢) := (gi,gi) to have
Tpl’O\Il_l(:Ul,mg) = I¢ (grad(f(iu, v)), grad(f(u,v)))*. If tk(¥) < 2, then generi-
cally dimW¥~(zy,2) = 1 and Ic (grad(f(u,v)) = lc (grad(f(iu,v))) =
Ic (grad(f(—u,v)). Thus, ¥, := (f(~u,v), f(u,v)) : A, —> C*is of rk(¥,) = 1,
C(u,v) = f;(_uu:;) : A, C takes finitely many values by f(u,v)(4,) = C

and ((u,v) = C, € C. If f.(u,v) := %[f(u,v) + ef(—u,v)], ¢ = =£1, then
(1 = Co)fri(u,v) = (1 + Cp)f-1(u,v) requires C, = £1. Due to 7*(f3)(—u) =
=" (f3)(u), 7™ (faza)(—u,v) = —Com™(f234)(u,v) and easer(u,v) = easss(u,v)
fOl“ 62467(’LL, U) = 6467(—U,U) + 006467(U,U), 62458(u, ’U) = g~2*(62467)(u,v). If
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v+ A 75 Ty,T5, then oo = 62467()\2,7)) = g~2*(62467)()\2,7)) = 62467()\1, U) =(01is an
absurd, showing rk(¥) = 2. O
Corollary 7. Note that

o(v)o(—v+ A3)
o(v—A)o(—v+ Ag)
belong 10 Ly (B, B%), hugr(v) 1= Z S0 S o)
from Lpxg (B,ZBSing) and let wjg) € [1,2], 7 € {1,2,4} satisfy (1). Then v :=
haer + g2 (haer), b2 € T Ly, (C,2C%18), the rational map ¥ := (@b%,@bg,wo) :
EXE > VY(EXE) isofdeg(¥) =2,V (2n) := ¢ (Hgn ()" Sos Wiy, - - - ,wff[z})
with S, := {1,973, 9,v0} has dimV(2) = 7, dimV(2n) = 8, ¥n > 2 and the
morphisms @y (any : Z — P(V(2n)), ®pon @ Z — PrCr=D+3(C) are regular
embeddings for ¥n € N.
Proof. At Vzy € C*, (v7)'(z1) = ;" (Vo) [Jvi' (—v@1) € E x E,
1 (evEn) = {(P(evan), Q). (Ts = Pey/n), Q)| Q € B}, & = %1 by (1)y, =
{Tl,Tg} Since (ga2) acts on (%)~ (21), if P (v/x1) ¢ E?7%T then ¢t (—y/21) =
{(T3+P(\ﬁ) @), (=P(va1), Q)| Q € E}. Also by (2) = {(P,Q(x2)), (P, T3 —
x2)) | P € E}, Yoy € C by ()2 = {T1, Tv}. If 2P(\/x1),2Q(x2) & (T3), then
(¢1,¢2 Yoy, a9) = [ Orbug (P Q(x2)) for Sip := {£P(y/z1), TsF P(y/a1)},
PeSia
S12] = 4, > P =Ty and (¢2,¢0) (w2, 23) = [[ Orbg (P Q(x2)) with
PeSi2 PeSa
Z P =Ty by (vo(u, Q(x2))E = {£Q(x2), T1, To}, where |Sag| = 4 for a generic
PeSag
z3 € C. That implies ¥ (2) N[E x Q(z2)]| < 4, [¥(z)| < 8 and degV¥ €
{2,4} as a divisor of deg(t, 1) = 8. If deg(¥) = 4 and z = (1, x2,23) € C?
is generic, then W™'(z) = Orbgy (P(v/1), Q(x2)) [ [ Orbg) (P, Q(a2)) for P €
S12 \ {P(y/z1)}. Thus, 1o satisfies exactly one of the following 3 identities: (A)
Yo(u, v) = Yo(As —u,v), (B) tho(u,v) = tho(Az +u,v) or (C) Po(u,v) = o(—u,v).
For 2(v,+A) & (13), note that 1o (ve, vo) = 00 # 1Po(A3Ev,, Vo) rules out (A), (B).
If (C), haser(u,v) := hagr(u,v) — hagr(—u,v), haass(u,v) = —g2" (haser)(u, v),
then h2467(u,v) = h2458(u, 1)) and h2467()\2,7)0) = o 75 —h2467()\1,>\3 — 1)0) =
haoasg( A2, v,) for v,+A € E\ E*>7*°". Thus, deg ¥ = 2 and the regular map Dy (an)
is injective.
Note that dim (V' (2n)/V(2n) N[T,2n],) =4 by wnp] € V(2n). Due to 1, 19,
Yo € W*EYQ(C 20°m8) C %0, 1([T',2n),), ¥Vn € N and 4% € W*EYQ(QC 203mg) C
05,1 ([T, 2n],), ¥n > 2, one has V(2)N[T,2l, = le@ (7)1 (S, \ {#?})) and
V(2n) N[, 2n], = l(c(92< “)7H(S,)) for Vn > 2. If up + A € E\ E>7*°" then
(o + A, up+A) € (o) ZXE\ ((w VEXE Y (wz)oEOXE), so that ¥y & Spang (1, ¥F, ).

Y1 (u) := esg(u), 2(v) = hrg(v) :=

10 A. Kasparian



That is why, dim(V(2)N[I', 2],) = 3 and dim (V' (2n) N [I',2n],) =4 forVn > 2. O
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