Suppose L is invertible and lower triangular matrix. We need to prove that L=1 is
also invertible and low triangular.

Since L is invertible there exists inverse matrix L1 satisfying
LY =L"1L =1
where [ is identity matrix. Changing L into L™ in the equalities we get:
LYY t=@YH) L t=]

The following property holds for an invertible matrix L: (L71)~! = L. Thus the
inverse matrix to L1 exists, so L™1 is invertible matrix.

Let’s prove that L™1 is lower triangular matrix.
Suppose L™ = [y;y, ... y,], S0 y; is the i — th column of the matrix L1,
Then, by definition,
LL™1 =1
LL™Y = L[y vz Yl = [Lyy . Lyp] = [ere; .. ]
So

Ly, =e,k=1n

Denoting elements of the matrix L by [;; and elements of the vector y; by y} we
get:

l113’1% =0

1213’11, + lzz)’l% =0

li—1 13’1% + ot g k—1yllcc_1 =0

LeaVie + o+ Ly =1
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Since L is lower triangular matrix then 1, # 0.
The first equation implies yi = 0, then we obtain that the second one implies

yZ =0, ..., the k-1-th equation implies y£~1 = 0. Thus all the elements of the
matrix L~! that are located above the main diagonal are equal to 0, so L™ is lower
triangular matrix.
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