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= —alad(vt Av™))z,
0,
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which implies that z,.v~ # 0.

Now let n > 3. We proceed indirectly and suppose that for all a € Ag;:
To.v” = Yot = 0. I Ag; = A, then by the assumption y,.vt = 0 for all
a € A;. Combining it with z,.0* = 0, we get h,.vt = 0, which implies that
Alha) = (A @) = 0. So the restriction Al) of A on H; is zero, and we obtain a
contradiction to the assumption that V is faithful L-module (see Corollary A12).
Therefore Ag; is a nonempty proper subset of A;. Let @ € Ag; and h = ad(vt A
v~ Avg A---Avp_3) € Hg such that a(h) # 0. Then since ad is a module morphism,
we have

n=3

a(h)ya = [Yas b] = z:ad(v+ AVT AU A Ay W A A ty_g),

i=1

which in turn implies that y, € ad(v* Av= AV A--- A V). Analogously we can
show that z, is an element in ad(v* Av" AV A---A V), 50 is hy = [Ta,Ya]- Then
ho € Ho. Now for any 8 € A; \ Ag; and any a € Ag;: (8,a) = B(hy) = 0, that
is, AgiLA; \ Mg, which contradicts that L; is a simple ideal of L. Therefore the
assumption for Ag; is false.

Now we can prove Lemma 3.5 as follows.

Let @ € Ag; such that z,.v™ # 0 or y,.vt # 0. Since we can proceed
analogously if y,.v* # 0, we assume that z,.v~ # 0. Further let h € Hy,
h = ad(vt Av™ Awv, A-o- A, _,) with a(h) # 0. By pluging the expression
for h in [z, h] we obtain:

—a(z)z,

=ad(vt Aza 0" Avy A AT, L)
n—3 ’

+ Z ad(vt AvT Av, A A Vpjmg ATy, AV Ao Ay, ).
i=1

If the element ad(v*t Av™ Avy, A---AZq.v, A+ +Avy,_,) is nonzero for some j, it is a
weight vector of weight a and we might assume that it agrees with =, by choosing v+
appropriately. Then we get z,.v™ = ad(vF Av™Avy A - Azq. v A Avy,, )0 =0
which contradicts the assumption that z,.v~ # 0. Therefore all terms but the first
one on the right side are 0, consequently z, = ad(vt A zov™ Av,, Av--Av,,_,)
(where z is choosen such that a(z) = —1). From

Ot xEan = ad(u+ AT 0" AOy Ae-Avy,, )0~
= ad(zav” AV A, Ace-A,, )0t



