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Math 2660 Topics in Linear Algebra, Key

11 1-x 1]
-2 4 -2 4-Al
(1-=XN)(4—-XN)+2=2-5\+6=(\—2)(A—3). The eigenvalues of A are 2, 3.

Case 1: A =2, consider (A — 2I)x = 0. Solving

0 1 -11]0
— .
0 0 0|0

So x1 = w9 = t. Thus z = #(1,1)T are eigenvector of A corresponding to A = 2 when
t # 0. So the eigenspace is span {(1,1)T}. Pick x; = (1,1)%.

0

N

Case 2: A\ = 3, consider (A — 3I)x = 0. Solving

0 2 -1

—

0 0 0
Soxy =t 1 = %t. Thus = = 2t(1,2)" are eigenvector of A corresponding to A = 2
when ¢ # 0. So the eigenspace is span {(1,2)”}. Pick x5 = (1,2)7.
cle3t + 0262t
183t + 2¢9e?t |’

The differential equations yield A =

] . So det(A — AI) = det

-1 1

[A - 21|0] = [ s

-2 1

[A - 31|0] = [ o

Thus the solution is y = c1831x1 + coe?txy = where ¢y, co are constants.

24 . So det(A—AI) = det 2-A 4
3 -1 =-3-=-A
(2=M(=3-N)+4=X+X-2=(\+2)(\—1). The cigenvalues of A are —2, 1.

Case 1: A = —2, consider (A + 2I)x = 0. Solving
0 1 1]0
— .
0 0 0|0
So xg =t, 1 = —t. Thus z = (-1, 1)T are eigenvector of A corresponding to A = —2

when ¢ # 0. So the eigenspace is span {(—1,1)T}. Pick x; = (—1,1)7.
Case 2: A =1, consider (A — I)x = 0. Solving

[A_IO]:[—ll jl48]_>[(1) 38]'

So w3 = t, 11 = —4t. Thus = = t(—4,1)T are eigenvector of A corresponding to A = 1
when t # 0. So the eigenspace is span {(—4,1)7}. Pick xo = (—4,1).

—cre 2t — 4eqe?t
t

The differential equations yield A =

4 4

[A+ 21]0] = [ S

2

Thus the solution is y = cie 2'x; + coelxy =

o , where ci,cy are
Ccl€ + coe

constants.

-1
The differential equations yield A =

2
1] with y1(0) =3, y2(0) = 1.
1= 2

det(A — AI) = det
So det( ) e[ 5 1

] =(-1-X)(-1-X)—-4=N+21-3 =



(A —=1)(A+ 3). The eigenvalues of A are 1, —3.
Case 1: A =1, consider (A — I)x = 0. Solving

0 1 -1/0
— .
0 0 0|0

So x1 = w3 = t. Thus 2 = #(1,1)7 are eigenvector of A corresponding to A = 1 when
t # 0. So the eigenspace is span {(1,1)T}. Pick x; = (1,1)%.
Case 2: A = —3, consider (A + 3I)x = 0. Solving

-2 2

[A —2110] = [ L

2 210 1 110
[A+31|0] = — :

2 210 0 010
So xg =t, 11 = —t. Thus = = t(—1,1)T are eigenvector of A corresponding to A = —3
when ¢ # 0. So the eigenspace is span {(—1,1)T}. Pick xo = (—1,1)7.

.. : _3¢ crel — 026_3t
Thus the solution is y = c1e'x1 + coe™2'xy = ‘ _s;|» Where c1, co are constants.
ci1e’ + coe

Since the initial conditions are given: y1(0) = 3, y2(0) = 1, we have

Cl —C = 3

c1+c = 1
Solving the system to have ¢; = 2, ¢co = —1. Thus

2el + e3¢
3t

2et — e~




