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58 Root Systems
A, 21D o o 0 v G g
1 2 3 2-1 z
3, 2z o0—wo -+ o
1 2 ¢=2 ¢—1 ¢
23 om0 - o g
1 2, ‘-2 £=1 ¢
B, {#=24) o—-—o - -1
1 2 £-3 £-2
¢
Mu
mm. =, — .., O -
1 3 l 5 6
Mp
E,: o— o o— o —0
1 3 4 5 6 7
G2
Eq: ———— h < e © o
1 3 a 5 6 7 8
Fa: O e g
1 .2 3 4
Gy oo )
1 2

The restrictions on ¢ for types A,—D, are imposed in order to avoid
duplication. Relative to the indicated numbering of simple roots, the corres-
ponding Cartan  matrices are given in Table 1. Inspection of the diagrams
listed above reveals that in all cases except B,, C,, the Dynkin diagram can
be deduced from the Coxeter graph. However, B, and C, both come from a
single Coxeter graph, and differ in the relative numbers of short and long

simple roots. (These foot systems are actually dual to each oﬁwan cf. Exercise
53

Proof of Theorem. The idea of the proof is to classify first the possible
Cozxeter graphs (ignoring relative lengths of roots), then see what Dynkin
diagrams result. Therefore, we shall merely apply some elementary euclidean
geom ~fry to finite sets of vectors whose pairwise angles are those prescriber

by ‘oxeter graph. Since we are ignoring lengths, it is easier to work fo.

the e being with sets of unit vectors. For maximum fexibility. we make

p—

11.4 Classification theorem

Table 1. Cartan marrices
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