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0. Introduction

We will classify all automorphisms of prime order of the affine Lie algebra $A_{l}^{(1)}$ up to
conjugacy in the group of all automorphisms of $A_{l}^{\langle 1)}$ . To do this, we will use non abelian
group cohomology of some finite cyclic group acting on $PGL_{l+1}(C[t, t^{-1}])$ .

The authors wishes to express his appreciation to Professor E. Abe, Professor K.
Kato, Mr. Terasoma for their encouragement and help with the present work.

1. Preliminary

Let 9 be the affine Lie algebra over $C$ of type $A_{n-1}^{(1)}(n\geqq 2),$ $i.e$. the Lie algebra over $C$

generated by $e_{i},$ $h_{i},$ $f_{i}(1\leqq i\leqq n)$ with the following defining relations;

for $n>2$

$[h_{i}, h_{j}]=0,$ $[e_{i},f_{j}]=\delta_{ij}h_{i}$ for all $i,j$ .

$[h_{i}, e_{j}]=\{-e_{j}^{i}0othemiseif|i-j|=1ifi=j$

,

or $n-1$ ,

$[h_{i},f_{j}]=\{f_{j}0ifi=jif|i-j|=1otherwise$

,
or $n-1$ ,

$[e_{i}, [e_{i}, e_{j}]]=[f_{i}, [f_{i},f_{j}]]=0$ if $|i-j|=1$ or $n-1$ ,
$[e_{i}, e_{j}]=[f_{i},f_{j}]=0$ if $|i-j|\neq 1$ and $n-1$ ,

and for $n=2$

$[h_{i}, h_{j}]=0,$ $[e_{i},f_{j}]=\delta_{ij}h_{i}$ for all $i,j$,

$[h_{i}, e_{j}]=\left\{\begin{array}{l}2e_{i} if i=j,\\-2e_{j} if i\neq j,\end{array}\right.$

$[h_{i},f_{j}]=\left\{\begin{array}{l}-2f_{i} if i=j,\\2f_{j} if i\neq j,\end{array}\right.$

$[e_{i}, [e_{i}, [e_{i}, e_{j}]]]=[f_{i}, [f_{i}, [f_{i},f_{j}]]]=0$ if $i\neq j$ .
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