Linear algebra notes, Arun Ram March 1, 2023

4.3 Unipotent upper triangular matrices U, (F)

Let n € Z~o.

e An n X n unipotent upper triangular matriz is an n X n matrix A such that

o iivi
ifi,j€{l,...,n} then  A(,j) = A
1, ifi=j.

e The unipotent radical is
U, = {n x n unipotent upper triangular matrices}.

e The root matrices in U, are the matrices

1
c
zij(c) =14 cEyj = ,
1
force Fand i,7 € {1,...,n} with i < j.
Theorem 4.3. The group U,(F) is presented by generators
zij(c), forceF andi,je{l,...,n} withi< j,

with relations

zij(er)wij(c) = zij(er + c2),

zij(c1)wre(c2) = zre(c2)wij(cr), ifi#j and j #k,

zij(c1)wje(ca) = wje(ca)zij(cr)wip(crca),  ifi # ¢,

zij(c1)zi(ce) = wgi(c2)wij(er)wri(—cice), if j # k.
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