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4.3 Unipotent upper triangular matrices Un(F)

Let n 2 Z>0.

• An n⇥ n unipotent upper triangular matrix is an n⇥ n matrix A such that

if i, j 2 {1, . . . , n} then A(i, j) =

(
0, if j > i,

1, if i = j.

• The unipotent radical is

Un = {n⇥ n unipotent upper triangular matrices}.

• The root matrices in Un are the matrices

xij(c) = 1 + cEij =

0
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for c 2 F and i, j 2 {1, . . . , n} with i < j.

Theorem 4.3. The group Un(F) is presented by generators

xij(c), for c 2 F and i, j 2 {1, . . . , n} with i < j,

with relations
xij(c1)xij(c2) = xij(c1 + c2),

xij(c1)xk`(c2) = xk`(c2)xij(c1), if i 6= j and j 6= k,
xij(c1)xj`(c2) = xj`(c2)xij(c1)xi`(c1c2), if i 6= `,
xij(c1)xki(c2) = xki(c2)xij(c1)xkj(�c1c2), if j 6= k.
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