Linear Algebra (II) Exercise (Week 10)
April 25, 2025
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0 0 1 1 -3 3 -3 1 -1
1 0 —1}; 3 =5 3]; -7 5 —1
01 1 6 —6 4 -6 6 -2

9. B AB YL npES L
a) M E AB ¥ & * AB 7j e characteristic polynomial, B

(a) #F % A,B % 5 diagonalizable * A,B F #p I¢ £57 characteristic pol ial, A
A fv B 5 similar.

(b) ¥ & n=3 efFiw > EPH Fl4EL A B B characteristic polynomial '# 52 —x3
A fv B # &_similar.

3. ¢ & A i nxn diagonalizable matrix.

(a) M A' i diagonalizable (% L # % Question 8.1,8.2) o P (n % ¥ ¥+ & 1
R BT - BEP .

(b) ¥ & n=2 3> BE»E (a,b),(c,d) » A 73 B linearly independent =
eigenvectors ® H ¥t & ¢ eigenvalues 4 B & A1, 0 @S A AL e0d B linearly
independent £ eigenvectors 2 H ¥+ ¢ eigenvalues °

(c) 3%k A 5 invertible » 3P A~! % diagonalizable o PP (% % ¥ $f & it ch ¥ i3
B4 P choR— B o

(d) B3k A 5 invertible ¥ Jg n=2 3 - Bk w» £ (a,b),(c,d) 3 A 13 B
linearly independent = eigenvectors ¥ H ¥ i e eigenvalues 4 % 5 41,4, 0 3#
$d A7l 3 B linearly independent £ eigenvectors 2 H #H & <1 eigenvalues ©

a
4. ¥ neNZ2 n>1>12% R" ? drinonzero vector v= | 1 | ® & c=a;+-+ay,.
an
YR nxnmatrix A> 2 ¢ A # B ocolumn ¥ 5 v. AP ERIFEF A LT TEEN
(a) f1* dimension ZIZ R A Hnullity. P 0 2 # § £ A ¢ eigenvalue 12 2 0 9
geometric multiplicity.
(b) # & eigenvalue 0 2 algebraic multiplicity ¥ geometric multiplicity 2. & e
oo Aoraglm ol “%rf A ¢ characteristic polynomial.
(¢) F1* trace ¥ characteristic polynomial e 3P A 7 characteristic polyno-
mial % (—1)"(x" —cx"1).
(d) 3P A¥ st F vy c£0.
(e) fI* iz weR" ¥ 5 Awe Col(A) > P v - T H_A eh— B eigenvector » I
FH eigenvalue.

(f) £ cA0BTPYEL P UEHEEL D R P AP=D- (11 5F L
35 7] N(A) ¢— ‘& basis.)



