
Math 53H: Homework N5

Due to Monday, May 14

1. Prove, that for any n× n matrices A,B one has

∂2

∂s∂t

(
eAseBte−Ase−Bt

)
= AB −BA.

2. Find all complex matrices A which are similar only to itself, i.e. such that if B = C−1AC

for some C then B = A.

3.Let A : V → V be an invertible operator. Prove that the characteristic polynomial χA−1(λ)

of the operator A−1 is proportional to λnχA( 1
λ
).

4. Denote

Jm :=



0 1 0 . . . 0 0

0 0 1 . . . 0 0

. . . . . . . . . . . .

0 0 0 . . . 0 1

0 0 0 . . . 0 0


.

Find the Jordan normal form of the matrix J2
m.

1



5. Given a matrix

A =


0 −2 3 2

1 1 −1 −1

0 0 2 0

1 −1 0 1

 ,

find matrices C and B such that A = CBC−1 and B is in a Jordan normal form.

Each problem is 10 points.
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