Answer on Question #79911 — Math — Linear Algebra

Question

Find inverse of the matrix B in part a) of the question by finding the adjoint as well as using
Cayley-Hamilton theorem.

~1 -3 0
B=|2 4 0
1 -1 2
Solution
~1 -3 0 4 s
O.detB=|2 4 0=2| |=2-(—4+6)=4¢0
2 4
1 -1
L . 8 x % . 8 6 0
-1 _ _ = 3 — — = | — —_
1.B —detBad]B—z_(_4+6) * 2 ; " 24 22 g
* *

Recall that the adjoint of a matrix is the transpose of its cofactor matrix:
adj B = [Cofactor of bij]T = [(-=1)"*/ (Minor of bl-j)]T = [(=1)**/ (Minor of b};)]
ba2bs3 — by3bs; —(b12b33 — b13bsz)  —(b12by3 — byzbyy)
= [—(b21b33 — by3b31) b11b33 — by3bsq —(b11b23 — b13by1)
—(bz1b3z — byabzy)  —(by1b3z — bizbzy) bi1byy — bi2bay
-1-1 -3 0
2. p(1) = det(Al — B) = (—1)3det(B — AI) = — det 2 4 — 1 0 |[=-2-
-1 -1 2-1
MNO6+212-31-4)=A-2)A1*>-31+2)=23-512+81—-4

p(B) = 0 (Cayley-Hamilton theorem)

8 0 O
4B~ =PB? —-5B +8I,where8I=|0 8 0
0 0

8
-5 -9 0 13 15 0 8 6 0
B’=]|6 10 O],—SB+81= -10 -12 0 ,4B‘1=[—4 -2 0]
-3 -3 4 | 5 -2 2 2 2
8 6 0 4 3 0
B‘lzi[—él 2 0‘=§—2 —1 o‘.
2 2 2 1 1 1




Answer:

L 4 3 0
The inverseis B~! = 5|-2 -1 0]
1 1 1
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