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@l: Let A bea3%3 matrix and its eigenvalues are A1 =1, A2 = 2, A3 = 3,then

Find : (7£: det(A)=|A|, adjA=A")
(1) det(A), (2) the eigenvalues of A -1,(3) the eigenvalues of adj(A), (4)the eigenvalues of A"'+A?
Solution:
(1) A is a 3x3 matrix and has 3 distinct eigenvalues the A is diagonalizable, then A is similar to
1
diag((1,2,3)= 2 , so det(A)=det(diag(1,2,3))=1X2X3=6
3

(2) Let none zero vector X is the eigenvector of A belonging to A, so AX=AX => (A-A[)X=0,
=> |A-AF0 => |A|A-A[IF0 => |AN(A-A=0 => [I-AA'=0 => |(I/A)I-A|=0, so 1/A is the

eienvalue of A%, the eigenvalues of Atare 1, 1/2, 1/3.

(3) A'l= detl(A) adjA , adjA=det(A)A™, let none zero vecto v is the eigenvector of adjA belonging to
u, so adjAv=uv => (adjA-pul)v=0 => [adjA-pl|=0 => |det(A)A! -ul|=0 => |det(A)(A™" -(W/det(A))D)|=0
=> (det(A))"|A! -(w/det(A))=0 =>|A"" -(w/det(A)I)[=0, then p/det(A) is the eigenvalue of A, so
1/A= w/det(A) => p=det(A)/A, the eigenvaluves of adjA are 6,3,2.
(4) Let none zero vector X is the eigenvector of A belonging to A, so AX=AX => AAX=AAX =>
AZX=AAX =A?X , so A?is the eigenvalue of A2, then the eigenvalues of A%are 1,4, 9

Al is similar to diag(1,1/2,1/3) and A? is similar to diag(1,4,9), so A'+A? is similar to
diag(1,1/2,1/3)+diag(1,4,9)=diag(2,9/2,28/3), then the eigenvalues of A"'"+A?are 2, 9/2 , 28/3 .



