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0. Iibtroduction
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The gpectrum of a stable rank 2 vector bundle -on B’ was defined and

studied by W.Barth and-GoEien ajg in Eljﬁ Their work wes extended
by R.Hartshorne to stable rank 2 reflexive sheaves 5n P in [5] aﬁd
[4]$ Then C.Okonek and H,Spindler have defined in [6] the spectrum
of a reflexive sheaf of arbitrary rank on @) end even more, they

have defined in |8 | the gpectrum of a torsion free sheaf,

The gim of this paper is to prove some Liner properties of
SR ! - Ay e ; . 'I . 2
the spectrum of & stable renk % rcflexive sheaf on P’ similar to the

properties of the spectrum of a stable rank 2 reflexive sheaf proved

by R.Hertehorne in [3{ and Lﬂjﬁ Particularly,we show that in the cas

CJXO, the main propertiecs of the spectrum do not depend on the gene-
i eplitiing type. Cur prools are aduptoblow of the proofs given
by R.Bzrtshorne for the rank 2 caese in the two papers mentioned aboy

As en application, we find further restrictions to be imposad

- :
& ' - ) & o=

to the Chern classes of a stable rank % vector bundle on P, We will

show, in a forthcoming paper, that these restrictions are sufficisnt

to.assure the existence of this kind of bundies,
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1, Technical Results on

Throughout this paper we work over an &lgebraicsally closed field k

N

of :eharacteristic O, Let T be a stable rank 3 vector bundle on ¥

A o s 5 3 T o T 0 X ~ 1 E
end let S be the graded k-algebra () X (O ) ) ‘L X530y 3%a e Then

s o~

6(::, ﬁ)

M= (#) I"(E(f)) has a natural structure of graded. S-module,
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Let N be a graded S~-submodule of M, By the Theorem of Gr auert~Lide

lich-Spindler, E has the generic splitting type (0,0,0) or (~1,0,1)

% o 5, X% s 3 vy ol it 1 poR
if" ¢4=0, (~1,0,0) if ¢y= -1 and (-1,-1,0) if o= -2.
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YUsing the resylis of |6, Sect. 1 ( one gets some information about N,
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Definition, Let E be a rank 3 vector bundle on P f“.z.”uh 70, =1 or
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Foof grder r>0 g o 1ine LCP “such that

(B (-2))#0 and H° (E] (~r=1))=0,
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vector bundle on P“ with Chern classes c+=0
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Proof, (a) We get an epimorphism E —> @L(~-1'i'} by composing the epi-

A ) R e R T e L R e NG B e e o
morphlsm by == U)T (=p) with the restriction epimorphise T~ I
52 1 44 - BL]
3 = - ) 14y on ” + aomIonec
Pat Bi=Ker(E — . (-r)). The exact sequence;

shows us that £ (-1 has

It folleaws thet 2 ds-a ronk 5 voctor bundle,



vwe have obtained the exact sequence (1), q¥ﬂg the exact se-
quence (5) we find that the Chern polynoniel o”’O (w“) ia ¢
(. \ 2,44 2 L -‘-2
e (. (=1 ) J=labt(rl )0
U1
Now, the Chern classes of L' cen be computed uaing the exact sequemn-

coill).

Applying the Snake lemma to the. xact corLLtatmve diagrems:

0 —> B —> B =30, (-v) —> 0

) | =

O = ¥y e B =B (D (ep) > 0
—nlh T L A '

-
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S e S
we get an exact geciiecene’

0 == B(=1). ==y Ef ——¥ T —> 0

A 3 Ll < xe <3 404 - b el 2t “ »‘

which tensorized by O (1) gives us the exact a *uLnC“ 21
Corpollary 1.2. Under the hypothesis of Temma 1.1 we have:
(a)
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(a bis) If ¢.=0 and § is stable then BY ig stable,
i S :
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LR = z O e el 1L i TR S e 5 by sHS T s G
(b) L ¢q= ~1 ond B is ghoble then the generic splitiing tyes
= - e D]

of Bt is (~3,-1,0).
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(o)) It e= ~z and B 18 atable then B! ig semistable,
s ; S

Proof, (a) The exact sequence (L) and the dual of (2) show us that

Oy e :
W (S (=1)1=0 ang H (B' (=2))=0,

9 . . peesy : - - x WY s . L
Case 1, E' is . stablc. In this case e °ﬁscrvkoq follows by the
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whore 7 is a closed subscheme of P° of codimension Z 2 and I is a
senistable renk 2 vector bundle on P~ with &1(1‘):”0 The generic

litting type of F is (0,0). It follows that it L 1s a generic line

/ i
for I which does 7 then L= &, J ( L’) (m__
o oy I 1 .
% 1 B . < i % E & =
6 5. B0 and BT (~1))=0, Then E' can be realized &s an
extension:
O =% Boemd e o JZ we ()
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Sy PR ot = n gk b
here 7 168 & cloged subadt

?}?2 of codimension 22 2 and F is a
5 i 4 : e 2 54 ) s (5% & -

stable rank 2 vector bundle on P~ with c)(.»:)::l(, The generic split- .

$ins type o F is (0,1). It follows thet if L is'a generie line foi

F which does not intersect Z then Zﬂ{l Q; (1} & (9 O (01.4‘
o
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roof, Once uses the Theorem of Riemann-Roch,
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Letg >\ = >\ >\ b(; a

(o R a5
at any point of Z, The morphisms ey =5 Uy(ml.) and (;Q, (=1) —> {,’7,7
£ L 3 L v

s of S, such ”tn it >\ does not venish

defined by the multiplication by >*o are isomorphisms, Particularly,

S e L 5\ 2 A (9 e £ 11 N
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Let U. be the open set of P~ where L o does not wm_:v,wi

We consider Z &s a closed subscheme of Us = Speeck Lt,-] 3 2] where

t ‘.r‘:’\‘]/)ﬂ end to=A/A . We identifly ()r»(w’ﬂ and (9,. (=) U, to @
4 nodid O ; Z
using the isomorphisms consideéred above, Then N', end N o corres=

‘"2 ..‘..
: 5 Y O 3 > tos ' L B
pond to vector subspaces of H (W), H ((‘97) 18 a quotient ring of
. o X

nat L
If nf, = n!y then N!, = N!y, hence N!, is a vector subspace
8l r S ot e b T PN - b - 2 o Y o2 -
of 1 (¢,) invariant with respect to U.s.e multiplication by t; and T,
&3 . 3 .

-y e . ” ‘,_1, -y = ) el i P i i 5 vO R ; 5 ..
It follows. that Hls 25 an ideal of 3 (). let Zq Mw,zn be the

= e ®%or D . ¢ ff M i (i

points of 7. Then H (. )=U. K e UZ - hence ! -:.T,L e
: / . . Tl . n

e L

. Suppose that wt* # O end that 29 (0, C

- P Wnd A ¢ g, - o "I 1= N 1, i1y . = eV ”
Then we can find O;%*ixl_ & T ceuah Ut Lyt =0 end i,?f'\}v =0

i
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Proof, See, {2l
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Proot, We shall use induction on d=¢., the case d=1 being vacuols,
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e c?::-:d. then (e) 18 trus,
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is a graded quetient

.# 0, By the induction hypothesis, g »,<9q_4
i L T «D

Shen 20 [evd then (b) is txuse,
ALt 2 ‘
Bilinesr map lemma Lﬁ?
e
NE 11 Oﬁ(i))sk # 0, such

i hot injective. 1ot L

Jumping line for B of or-

der r>0, How,we epply the reduction step to E:
Neaie e A s
O ‘u--n-;:’.\ Ec :r..”m:;ﬁ ‘{«J‘ .-:-..fw;} (“) = (“.r":} w.xt.%} O
41
\Su
0 —> B w=» B{L) —> E} (1) — 0
At

The Chern clamses of &' are ¢l= =2, chl=zc,~r+l% d ond E' is steble
1 2 : :
beceuse H (E7)=0, Ve have exacl sequences:

. : S . ¥ 1
(e (1)) —» W(E E+)) —> B (EE)) — 5 (E (+1)

SRR el sl S5 B =0 fo 0 P o
Wt NSK N Sed om0 ) H (B0 10 Tor b -l hence the

86QUence:

: - -

Q @
0 > I =1, > Ny 4 =0
) @ £
0

b 8
is exaet for £< -1, yarticularly:
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proof:of Lemma T, 1 the disgrem:

o v\,f ()

oy papy . SRl o > S
O=H (t.;f./l.'( mitel ) ) b (B (1)) — H.J (E(=1))

8 computative, The multiplication by N N D e N o ig nm, injec-

tive, hence ¥ ; N.,,g G is not injective, hence N d,«fo It fol=

e A % !
If N*.# H (E e(m%)) then by the indu tion njpoubc 8 or by
Step 1, n". < n" hence n .<n K

Now, suppose that N"; = H (Bt (<1)), Ve consider the exact ¢
quences:
Tk ol i /‘}
1° (@ (Lor)) = HUENE)) —> HARL) ) > i (O (E=r))
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Put “g”"a;‘j”(iu??) and I“L“'"/ﬁ’s(z\;‘é s (0} (£ =7))=0. for @‘i hence the se-
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Using the commutative diesgram (6) and the f:_ st A hadkl (1 ?) = Ny =
SIS (E (=1) ) one finds that Ny = (N _q)= - (T (=100 ¢ Bt follows thek

...2

; o : T
nts < n (B (=2))=h (B (~1))-2=n"3 -2

7 E _ ‘.. '\‘ 3 : 4, " ‘
We also have n ,£n’y + 1, hence n_,<n

O N e b ah Tt s > T = : S
H (E")#0, In this case B can be realized o an extencion:

is a

gtable rank 2 vector bupdlie-on B~ with ¢ (F) = =1,
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el gl it s iR e T e ~ ;
i} ‘::r -’( {J
it follows that nis< 33'3"1}; henee 1 »< 0y
y have exaclt seguences:
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the case, then by lemma (30 ), b
such that dim (8, «4)=1. Choose (e

o
)}
Can

.ﬁ¢><71 1 hence

Corol ary L. 1.

By
2

and by fﬁﬁ SectQB]g n;2<:ni,

only if nt.=

seqguences:

£y —> I (0(0))=0

N

B
11 (& (0)) ”“W&’xx _/(3)

n-w:‘? I‘Z i

8 "'""> O

4+ nt.
-

+ ngz

it
0 and 0/n,=

Al .

here is o nonzero elem&nt%!érﬁ’

a2

TP thie 1e

auch that ,’.’a ((.;v) = \f/ .
It follows that N'y # O, hence
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(Lo
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there 15 a NEE QQ?LQ)?Xro,
Do
such that XG?% = 0 1 ge o7
el .
Proof, One uses the szme kind of argument as in the proof ot [6
Theoren Lol (141 ) snd (lvj] observis ool Sbhn
4 3
NEPW(L)) then the moltiplication by A sN_, —» E(=1)) can!
Tl
. : w
23 & ki : 'S N s TR
be surjective because u,?:}x (L(=2) )< b (B(=1)),

]

T.(0))=0 for ££0 hence the segience:

According
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Proposition 1.8, Let E be & staeble rank 3 vector bundle on P” with

""(f,(g?,))5 N a praded S-submodule of LI end méx dim Héw

nap lemma we nay éupp0$e thet. the:

@

O
, X #0, guch that the multip lication by X:ﬂfz —% N

ig not injective, Let I be the line of equation Bxx Og Using +he

so

exact scequence

we find that RO(El(ml))fO? hence there is an »>0 such that

< |
HO(EI(Mr))#O and I° (B (=r- 1))=0, It follows that B =F, ) QOL(r)
free (Iw“oﬂujo clfepank =0

Now, we apply the reduction step to I using en epimorphisn
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pe g e o 9
E*t is a gtable rank 3 vector bundle on PB- with e 1( ’)~ ~2, We have

() : J._ : %
B (B (8+1)) w3 H (& (Lip+l)) d Gl —> Ij(m*(£+l})

¥ R S - e Ay Gl T
Put N =3 (I, ) end N =805 H (B! ]))"O for < -1 hence the

S T E ST N, T S
0 i el Lt ey ()
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o s f :
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=il ] o
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o=t
1
' G (s = o4 oy $o Yo e
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/) ’ ;())
HEE) - fo”"‘z,c&)) - i@ () —> ) — z3<“ & >>

= = Nt = : o :
Put Mit=or (N ) And J »h(a ¥ HQ(h(Q))ﬂ for f{()a hence the se-.
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We have an exact commutative dlagram:
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is not injective,

hence using the disgrem (7), one findsthat ¥ : N_, —» N', dis not
: % maz ﬁml

Ahiectlve. 0t follows thet I Fo . bhence ' <t
J - 2
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L N #H (BT (=1)) then by Propocition 1.6 (c), it Tolldwc

that u*‘ ni;, hence n_,<10_yo
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Now, suppose that N, '"I’ (Bf (- ))e- simgp the commutative dia-

e 2 o = s y .°":L 2 e <

gram (7) it follows that 1‘"{ o (I B Cot(-1) ). 3 (l”-}-(Q)):'O for
.. 4ok

[ < <1 hence the sequence:
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L e

Loy =i 4 nmi
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e : i i
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:
= h™ (E(~1))=n_5.
a) @ O-(b) with a<0 end b> 0.
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Proposition 1,10, Let & be a scemisteble rank 3 vector bund
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correct, that is, we have to show that n_;-n o = I 5~T 5. Bal thie

o e s ' A
cllows from the relations:
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Only the case c,=0 needs an &r@ument (fox Cq = =1l Or -2 see

and Lernaa )a‘)_f)@ Se in the . case o wO (L) end_(2)

mED 4k h (m (=1))
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Citlseany=d (resp.l,2,..0,k;) ocour in

he same argument as in the proof of [6 Propogi-
convenient results from Section 1,

be a rank 3 refliexive sheaf on P’ such th

T N T R

general plone HCP’ ig stable ond let

k,= (fk_i s esinit f bo st cemeotrum,
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(a) Supposc c,=0, If O does not occur in the spectrum then

O does nmot occur fu the opeetrum then

=] gecarsat leasl twice,

not ocecur 1p the Spectrum
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(a) (1) implica thot n o=n o Then by Proposition 1.8, nmpxg
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.Or' _o=h Lf(waEPa T qﬂO then n,=0 for all £< -2 and 1 lﬂh (E(=1))
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(b) (1) implies that n 17000 Then by Proposition 1.6 (b),
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=0 Hence ¢ “n bem(l) ). it tollows that 1 1wr5§ ))~u (Gy=2

e'n

that is, -l occurs at least twice in the spectrum.
{c) (2) implies that I 15C e Then by Prop

; : 5 Hvas e
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whl(B(mu))J that ie . 0 oceursiat least twice in the spectrum,
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Definition, Let © be a gemigtable rank 3 reflexive slicaf on P~ with
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for & of order r> 0 is & plene
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auch tliat:

1 (€, (~r))#0  and 12 (€ (~r-1))=0 (7)
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~r L

e

By Serre duality on Hﬁﬁ’/, condition (7) above is equi-

£ (r=3))#0 and H\(&H(fm2})$0 (8)
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midtiplication by hsld (g(rmj))‘ ety Ha(g(rmé))* ig not injective,
Particulerly, suppose that h (g(er)}:O ond h (G (r=4)) & <
(2(p=3))+2, Then by the Bilineer mep lemma applied to :

H (ﬁ(rmﬁ))sxﬁoﬁﬁ_m(l)) —5 B (E(r-4))"
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HeH(E (r=3))' —» H G (r=4) )" 15 not injective, beonce there 1 an
unatable plane for & of ovder r.
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a nullecorrelation bundle on Wj antt & =5 N,

@ = e 5 Z o s
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the case,
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o ’ R (e :‘\\, \ wo o {
f&s Proposivion 9ailb Then K = <mg2élﬁaeegulyo)e
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let kﬂﬂ (Lj,0@eg)nja Using the exact seguence:
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L2 f

one finds that h™(g(~Ll))=l, hence kmzoo Now, the relation w2/ PR

L, = ("“Cf)-{wlgz.ﬁs;mlgo)e

z -
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gnk % reflexive sheaf
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:lmO_“ﬁq cgm& Then the spectrum of &

Indeed, we have o eliminate the @pceirum (ml i) I ok

0
= (~-1,1) then by Remsrk 2,3, there is an unscable plane jo“xa of
order 1 hence G satisfies the condition (1ii) of LRs Proposition

follows that k , =

e

sheaf on 7 with

a8 stable renk 3 reflexive

]
< = A M e e ¥ Y A e )
he gpectrunm of ¢ 18 conneeted,

: ; ) : & =
the resfriction \'),, to & LG dC -

il

stable, then by Proposition 2,1 (a) and Propesitien 2.2 (a), the
speetrum of & is coniccted,
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Now. ainnnoaae $hat the veaatricotion of & tTao 5 rpeneral nlane a5
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where 2 is a closed subscheme of I of codimension Z 2 and I 15 a
: b 5 AP :
table rank 2. vector bundle on HE&P ™ with Cl(l) O. We have

ﬁha 2 (F)> 2, hence Z is empty or ' Z is one

simple point, If O occurs in the spectrum then the spectrum is con-

nected, If O does not oceur 1n the gpectrum ftnen by (1), n TR e

o : ,.“L o "
It follows that I _;=0, or N_;=H (&, (-1)), or N_;=Ker( H‘(f {=1)) >
o
ui T 4]
e Il ( / 1;( )
In the first two cases we must have kgm(wl%ml?wl) and ké =
(l?l;.) respectively, In the third case we epply the reduction
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G is a stable renk 3 -reflexive sheaf on P’ with C; (V* =z ] and

o (B4 (0)) > HA(E({)) —» 1 u,, G0
legl Ly

P ~ 1 " 5 3 ) j ‘
one tinds that h-(£(L))=h (&' (L)) for all {<-1, hence the nonnega-
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tive part of kK .8
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) . &

position ¢, 1 (b)) the ponpepative part of k o1 ic emply, hience we ot

have k, = (~1,-l,-1),
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The following twe resulte ilmprove f8§ Theorem %.% and Teo-~
rem 4,11 in the case of the stable veank % reflexive sheaves and are
T e 50 3
similar to 149 Proposition %.1 and Proposition 59119 The proof is
not substantially different from the proof of the nentioned resulis,

- : cie . i v
except that now one haog further intormation on P, However, we give
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o], if 25000 =1
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b by the morphism & ;: H (G(n))! —>

iently peneral pla;
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ond Jo snnihiloted by a nonzero linesr J(ﬂ”l> ; TF(u

et o o T Sl H

(up to sealar) nonzero linea

””.'i

4, Propcsition 2&13$

e <
£(n))=0 for all ne 7 and if & = T(-2)
then I (1)) for ellzzéwéle It fellows that in . these ca&os cur

) . 2 $ ;‘/}
asgertion is vacuous, lence we moy assume thet the restriction of G

lan

0 a general pleno isg sewmistable,

10 ¢ vr“( ) )=l L )glwgagiqu end let Id be the 0o~

ded ‘S-module (B } ( ({})” where we define the grading of M by

e 20 S . =
taking H(E(f))' to have degree w?- 1. Let Hdi P’ be a plene such
that:

I docs not contain sny singular point of Ef
{35 54 e semistable

0

(iii)!ﬂN #0 and is amnihilated by a nonzero linear form

Le LC_L( be a generic line ofzgn the position of which w111
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be specified later, lLet V= {h €1 (U :,)(l))ih'va:m.:;.;,:ﬂ'.\.s::aa on L}. Now,
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e S ; o
we show that S,V,M verify the hypothesis of [/L Propogition 2.1,

Firstly, we show that V is in gqmm position for M in de~

grees s l. Let heV, hy0, and let HC f:j’i nm@ plane of equation
h=0, Then HD L, We have exact sequences:
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2 Sy 10 2% (} san . 4 Toa DEniNe: ot
n (‘H e (,1( -4))=0 if =L £ 2 (because M_(éL(b))w if
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< ~2) hence the multi plication : Foomnds Iij“)’ &)y is

) " T S B &
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Let h, h*' be a basis of V, Using the exact sequences:

e . . T : s T
ong finds that /Wil is g graded $/hS-submodule of () H (&, (E+1))*
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230 ,.7
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t.«\‘// ;
ke - ) A LB . : -
H ng-ﬁ 74133)' 1o have degree m{ Fn, Let e iz (i;’fn(l}) be the image «wf
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\ : : : :
A= 0 1s an equation of L.on H, We have exact sequences:
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1“( il e i (€ ki)
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grees <1,

Now, we verify the second condition of }:/,. Propos Ttien 2, ]]@
4s we observed before, if h eV, h#0, then M/hM is a graded s/hS-
«Submodule of /() 111 (c"{;—’ﬁ(id-l))*@ By the property (iii) of H, &nd by

o

our hypothesis, bH is ennihilated by a nonzero linesr Fform

(Wl ) for gll sufficiently general heé V. lence the second

Ltien of {? Proposition ’"’J holds,
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to verify the third condition of L4, Proposi-~

Pion 2.0 | Lot e ¥ baisuph Ehet i miai
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}>:l; the images of b, By the identi-

fication of LAHOH with a submodule of N, b corresponds to b

bH is annihileted b”'k hence b is annihilated bthU P L,
L 4. : N O 3
If we choose I such thet L # LO then . r!L x
: C)
ki ﬁ = 'S -~ I = “ :
e have dim H {J; (1) )=2, It follows that, in order 1o verif

I
whente

©

the third condition of L4? Proposition 2¢1] it suffices to show

o LR T - . -
that there is a ue i & j(J.,)) such fthat usb #£.0,

There 15 a morphism (not necessarily injective) of graded
o/ VS-modules [M/VId —» N/, The imege of b in f/AN is identical to

the image by, of b, in N/xN, Using the exact sequences

o
"; S5 N >\ ’I A0 % O gy /i A l
112“"'(1;;(1{&»%»2)}? sty (T (B41))° o3 [ (_z,;;L (E42))e

(5 KT o S = o < R N | - LY p -C ™ 5
/AN 18 g graded S/VS~-submodule of &) (R (a2

P H(E)) - BP(E (mh2))

to show that one can cl L
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. 19

%
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1 chooge L. such that bTﬁog Indeed,
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8=) with &a.2 0, hence the morphisa
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i surjective, 1t ftollows that il Oy ,v‘O then there is a uell ({ij (LY

such that by (B (n42)) ~> k composed with the multiplication by
L4 o
2 bR 2 ¥ o o oy 2 s Ll e A
LK:Z"}.O(.}:«{ (n+l)) —3» U (.L..{. (n+2)) is nonzerc, that is, such:-that uvb 0.
Ld 4

We have an exact sequenco:

>\1,. by = 0 mp lies that b is the image of a nonzero element -
79 1
0.0 o) :

bOG; }_E‘k‘ Be (n+d) ) e Hom(E I (ol L (=2)), There 18 an r22 =nd-a

i Z :
b e ”' O Yar] - D Y P EEe o (:f:’ . PSR SN
nonzero Gel (7. (r=2)) such that b tE. (n+l) —»U_ (~2) is the
| L By L
0 0 0
composition of an epimorphism L (n+l) —>@ 1 (~r) and of the multi-
) J b
‘ o)
plication by ¢ (0 1 (=r) —> Q (~2
o 0
Let p:B{ntl) = L:f’l (-r) be the composed map E(n+l)
! Ad
5 O, 2
— E}. El) ”(l (-r), Using the exact commutative diegram:
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) 10 b and DoieRiboned e a de W, o The  morphien
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If L does not contain any point where vanishes then the

multiplication by(g: HOQQX. c (mpdd)) — HO(d%{\E (=1)) is Dbijecs
X Ak e 5
= G - Q

S (IYET e *Rp s ) ] ~f i T:;‘__ 5 : Yol e o)
p(1l)} L is the composgition ],L; (n+2) - Eat (n+2) P
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. 540 ¢ e
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; oy

O > B, (L) b B (2) 5 By o (142 om0
I _ Ly .
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Hence U (MT(ﬂTQE) -5 H (B, .. (n+t2))is surjective, Consequently,
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= = 4
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o el L L L ;
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A = - . 2
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reduction step to E and LQ 3

" b Bedres 3 . e o :
The above sequence twisted by ., (1) end restriche d to 1. gives an

exact seguence:

T : iyl Lo ; .
0~ B (1) = By(1y BRI @ (i) — 0

P

It Tollows that we have an -exact

I L ie a penerie lipe for B' then by Corollery 1,20},



EL(1)=0, @ O, (1) @Y, (1) hence: Ker by =Tm{I° (B (1))—> 1 (Fy (1))
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FUO () @ U, 2).
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T

Tf.ﬁ()‘pk).):- (A * Oﬂ ‘/2 & 5 W
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order mk1@
DD 2 o : . ?
By (%) and (4}, M“Cé(mkwa))xO and H (é(ngmp))y )e We cho-

ose & nonzero b L (E(- kq=3))* and we show that b veriries the hy-
pothesgis of Lemma 2.4, Indeed, kaWBZcﬂ-ii
Cq = ~1 or -2, Let Ho®’ be a plane which does not contain eny sin-

; e Pean S : :
guler point of G and such unnaé 18 ‘stable, Let h=0 be an equatiocn

H. From the exacl sequence:

? = 0 ? T 5 e ¢ % q,,:l. £ ( ¢
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B > ‘x‘? (Dihs L (e 2 17/\
Lat kg be the kernel of the multiplication by h:H (E(L-1))—>
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-1 or -2, By Proposi-

taonc Ll or by fG; Theoren 1.1, ’W*W it follows that there is a non-

\ N : , ) e et .
Zero A ﬁo(bh(L)) auch thar,kxvﬁ =0 for all Qégdg

<7 : a nee suck
& i 2, hence such
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= 25 o~

that >yrnjn0 for gll b2 «k.=], Eer‘ﬁz ~k. -2 we get A 'R, ~=0 and
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nonzero linear form h e 1P (&) 3(1))v
i

2¢7, the plane H, of equation h =0
. : . 0
is an unstable plane for & of order -k..

v A e e S e PR g s o
Now, we will show that k. <k.< w&ﬁ<ikiﬂ
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the reduction step

85} =0

5 o «

where -t=0Q if clfo o =i Ean@ t% <1 it Cq = ~2, Consider the exact
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