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Fall 2009
Homework 7 Solutions

1. Let

1 2 1 1
(32) ()
Compute A + B. Compute AB and BA. Does AB = BA?

Solution: We have

2 3 3 —1 4 6
wep=(20) ame () man (5,

We see that AB # BA.

2. Let

Compute AB and BA. Does AB = BA?

Solution: We compute
2 6 2 6
AB_(4 8), BA_(4 8),

so AB = BA.

3. Let

A_(; f)

Find a matrix B so that AB = BA. Now find a second one. Check that they work.

Solution: There are several ways to go here. We could choose B = A, and of course if A and B
are equal it does not matter in which order we multiply them. We could also choose B = I, since
Al = IA = A. Pushing these ideas further, if we choose B = aA for any number «, then

AB = A(aA) = aAA = aA?, BA=(aA)A = oA’
Similarly, we can choose B = «l, since

AB = A(al) = aAl =aA, BA=alA=aA.

4. For each of the following, determine whether or not the matrix has an inverse, and if it does, compute

CGD )G GGy

Solution:



(a) Determinant is —2, so inverse exists. We have

(b) Determinant is —2, so inverse exists. We have

(c) Determinant is 0, so no inverse.

(d) Determinant is —8, so inverse exists. We have
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(e) Determinant is 0, so no inverse.
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5. Solve the system

Ty = —1 + 322,
a:/2 = —2x1 + 4z,
I (0) = 2, 1'2(0) =3.

Solution: We write this in matrix form as
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We need to find the eigenvalues and eigenvectors of A. We have

and

det(A— X)) = (=1 -\ (4 - X +6=X-3\+2.

The roots are A =1, 2.

For A\; =1, we solve

which gives
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and we choose v = <

For Ay = 2, we solve

which gives
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-3z + 3y =0,



and we choose vy = < 1 >

Thus our general solution is
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Plugging in ¢ = 0 gives
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so we solve

3C1+Cy =2,
2C, + Cy = 3.
This gives C; = —1,C5 = 5, so our solution is
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. Solve the system
1 3 1
x':(l _1)x, x(O)z(_1>.

Solution: We first find the eigenvalues and eigenvectors. The trace of the matrix is 0 and the
determinant is —4, so the characteristic polynomial is

A4+ 4=0,
which has roots A = +2.
For A\y = 2, we have
-1 3 T 0
= 5)(5)-(0):
which gives
—x+3y =0,

and we choose v = ( i) )

For Ay = —2, we have
3 3 x 0
= (1 7)(5)-(0)

3z + 3y =0,

which gives

and we choose vy = ( _11 ) Thus our general solution is

x(t) = Cre? ( il)’ ) + Che™ 2 ( _11 ) .



Plugging in t = 0 gives

3C1 + C
x(0) = ( 011_022 >7

3C1+Cy =1,
Ci—Cy=—1.

so we solve

This gives C7, = 0,C% = 1, so we have

. Solve the system

Solution: We first find the eigenvalues and eigenvectors. The trace of the matrix is 2 and the
determinant is —1, so the characteristic polynomial is

A —22—-1=0,

which has roots

2+£v4+4

For A1 = 1+ /2, we have
o (7 1)) (4)

which gives

and we choose v = < \/15 >

For A1 = 1 — /2, we have
o (4 1) (3)-(3)

V2z +y =0,

which gives

and we choose vy = < _1/5 > Thus our general solution is

v [ (1-v3)t 1
x(t) = Cye (\/i)—i-C'Qe (_\/5)

Plugging in t = 0 gives
X(O) . C1+ Co
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so we solve

Ci+Cy =1,
V2(Cy — Cy) =0.
This gives C; = 1/2,Cy = 1/2, so we have
%(e(uﬁ)t +e(1fﬂ)t)

X(t) = < 4(6(1+\/§)t _ e(l—\/i)t) > .



