














not follow the pattern of the ge1 . description of adings by groups without
p-torsion as well as describe grac  1s by arbitrary groups on tl  restricted Wi

algebra W(1;1).
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Chapter 1

Gradings Actions

Throughout this work the 1 field of coefficients F' is always algebraically
closed and its characteristic is p. All vector spaces will be over F' unless
otherwise specified. Un it is ¢ .ed otherwise, we denote by 1,7, k,1,q,s

some integers. We also denote by  the group of integers modulo [ for [ > 0.

1.1 Simple Lie . o1 s

Definition 1.1.1. A vector s) over a field F', with an operation L x L —
L, denoted (z,y) — [z,y] d the bracket or commutator of z and y, is
called a Lie algebra over F if t. llowing axioms are satisfied:















































































































is
E(x:) = (Y o Doy~ ") (z) = (¢ 0 D)(zs) = ¥(D(zv)).

Hence for D = 2,0, we have
() (2102) = Y(D(x2))01 + Y(D(21))02 = ¥(21)01 +1(0)02 = 220,
Theorem 2.3.5. {27, Theorem 7.3.2] The map
® : Aut, O(m;n) — Aut W(m;n)

is an isomorphism of groups provided that (m;n) # (1,1) if p = 3. Also,
except for the case of H(m,(n; ,))® with m = 2 and min{n;,ny} = 1 if

p=3,

Aut S(m;n) = o({pe 1t O(m " | P(ws) € FXws}),

Aut H(m;n)® = {¢ € Aut,O(m;n) | Y(wn) € F*wn}),

At K(min)® = &({y  Aut,O(m;n) | b(wi) € Om;n)wic}),
where the groups on the right hand side of the equations are viewed as the
restrictions of subgroups of 2 W{(m:~" onto the corresponding subalgebras

of W(m;n). O

Corollary 2.3.6. Let (m;n) (1,1) if p = 3. The automorphisms of W (m;n)

respect the canonical filtration { 3} of W(m;n). O
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It follows that ad((1+x,)d,)

values in Z, C F.

misimple derivation of M(2;n) with eigen-
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