Linear Algebra
Problem Set 8 Solution

1. (10pts)

(a)
det(A—AD) = (4—-D)(6—-2) =0

A =4, [8 g]xl =0,x; = [(1)]

/12=6,[_02 (5)x2=0,x2=[§]

(b)
detA-AD)=1-ADA-1)—-1=0
Al=0,1 ﬂx1=0,x1=[_11]

A, =2, [_11 _11] x, =0,x, = [ﬂ

(©
det(A—AD) =(1-D(1-21) =0

0 1

’1=1'[0 0

x=0,x=[(1)]

2.(15pts)

(@

A’x = Adlx = 1*x
Yes, A2

(b)
A MAx = A" dx - A7 lx = 1" 1x
Yes, 171

(©
A+2Dx =Ax+2x=(1+2)x
Yes, A + 2
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(d)
5Ax = 5Ax
Yes, 51

(e)
(A2 +2A+3Dx = (A> + 22+ 3)x
Yes, A> + 21+ 3

3.(20pts)

(@)True

(A—ADx = Bx =0,

dim N(B) = n — rank(B)

» det(B) = 0 - rank(B) < n
dimN(B) =dimN(A—A) #0
=~ N(A - Al # {0}

(b)True
det(4 — AI) = det(4 — ADT = det(4T —A) =0

(c)False
N(A—AD) %= N(AT — D)

(d)True
Ax = Alx, Bx = Azx

(e)True
From (d)
ABx = AzAx = 11/12)6

(F)True
n

det(A) = nzi —0
i=1

(9)True
A’x =22x=0
vx#0-o1=0



(h)True

Ax = Ax,A=10,1,2

When 1 =0

dimN(A —AI) =dimN(4A) =1
~rank(4) = 2

(1) True

A is not diagonalizable,and 1 = 0,0,1
Wheni =0

dimN(A —AI) =dimN(4A) =1
~rank(4) = 2

() True

When 1 =0

dimN(A—AI) =dimN(4A) =1
~rank(4) = 2

4.(15pts)
(a)
1
u=[)
R = [ 3/5 —4/5
~ |-4/5 -3/5
A=1-1
= [7][;)
(b)

__[cosf —sinf
R(6) = [sine cose]

s -[L ]
A=-1-1

v=[o i



(©)

u=j]
1
b= Z;lu 13 [2 g]
A=0,1
=[] [3]
5.(20pts)
a=1-va x=[3L[]
(a)

A= [2 _1][0 —1/4”%? —13//55

(b)

_ 1/5 1/5
A =St = | —1”0 (1/4)”2/5 _3/5
(©
, 1/5 1/51_[3/5 3/5
Jim A% = 2 —1” 2/5 ~3/51 = [2/5 2/5
(d)True

Let x = [Z]

Akx =

3 3
_X1+_X2 1
[3/5 3/5], _ ls 5 = s Ca+x) [;]

2/5 2/517 §x1+§x2
6.(10pts)
(a)
A=1DA=-2,D(A-2,D) =SA—=A1DAN—2A,1) (A= 21,1)S7?
p(4) - 0 0 - 0
=S[ : : s-lz[; ]
0 o p(Ay) 0 - 0




(b)
det(A—AD) = - +612—-71-2=0
—A3+64* —TA—21=0
1 1[-6 4 7
AT =S (A +6A-TD =54 -2 =5
0 0 1



