
Linear Algebra Solutions

5.3.4. If A is diagonalizable, then, by Theorem 5.1, there exists an invertible matrix Q

such that

Q−1AQ = D =


λ1 0 · · · 0

0 λ2 · · · 0
...

...
. . .

...

0 0 · · · λn

 ,

where λ1, · · · , λn are eigenvalues of A. By Theorem 5.13 if limm→∞D
m exists, then

λ1, · · · , λn ∈ S = {λ ∈ C : |λ| < 1 or λ = 1} .
(1) If λ1 = · · · = λn = 1, then L = In.

(2) If some λi 6= 1, then |λi| < 1 and limm→∞ λ
m
i = 0. This implies that rank(L) < n.
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5.3.21.

eA = lim
m→∞

Bm

= lim
m→∞

(
I + A+

A2

2!
+ · · ·+ Am

m!

)
= lim

m→∞

(
I + PDP−1 +

(PDP−1)2

2!
+ · · ·+ (PDP−1)m

m!

)
= lim

m→∞
P

(
I +D +

D2

2!
+ · · ·+ Dm

m!

)
P−1

= P lim
m→∞

(
I +D +

D2

2!
+ · · ·+ Dm

m!

)
P−1

= PeDP−1.
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