LINEAR ALGEBRA II Quiz 3

NAME: Ip No.: CLASS:

Problem 1:(10 points) Let A = (8 (1)) and B = (_01 8)

(1) Find e#*eB* and eA+B),

Solution.
QATB) _ < cqst smt) .
—sint cost
1 ¢ 1 0
At Bt __
“=(o 1) = (40
Hence

1—¢ t
At Bt __
e (120 1),

(2) Are they equal?
Solution. Obviously e?teBt £ e(A+B)t, O
Problem 2:(10 points) Let A be an n x n matrix with characteristic polynomial
f@) = (=)™" + ap_1t"* + - +ait + ao.
(1) Prove that if A is invertible, then
At = (=1 ag)[(-1)" A"+ ap, A" 2+ ar L)
Proof. Cayley-Hamilton Theorem says that
(—D)"A" + a, A"+ ay A+ apl, = 0.
Hence
A{(=1/ao)[(=1)" A" + ap 1 A2 -+ anl,]}
= (=1/ag)[(=1)"A" + a, 1 A" + - + a1 A]
= (—1/ap)(—aol,) = I,.
Similarly, we can show that
{(=1a)[(=1)"A" " + @y A2 4t an )} A
= (=1/ag)[(=1)"A" + a1 A" + - + a1 A]
= (—aoly)(—1/ag) = I,.
Therefore,

A= (=1/ag)[(-1)"A" ' +a, A" 4 -+ ar ).

(2) Use (1) to compute A~! for



Solution. Since C.P. of A = det(A—tI) = —t>*+2t—1. By Cayley-Hamilton
Theorem, we have

—AP 24— T=0= -A*+24=1= A(-A*+2]) =L

Hence

1 -2 -2
Al'=-A"+2I=(0 0 1
0 1 1



