Solution Math 202  Quiz 6

-1 4 2
Q.1: Solve the linear system X' = | 4 -1 -2 | X.
0 0 6
—1-=A 4 2
Sol: Eigenvalues are given by 4 —1-X =2 |=27TA+4X\2 -2 -90=0
0 0 6— A\

27\ +4X2 — X3 — 90 = 0, Solution is: A\ = 3, —5,6.

-4 4 2 0 1
For A=3,s0lve ( A—AN)K=0 =| 4 -4 -2|0| =K =|1
0 0 3]0 0|
4 4 2 0 -1
For \=—5,s0lve ( A—AN)K=0 = |4 4 2| 0| =Ky=| 1
00 110 0 |
-7 4 2 0 -7 4 2
For A\=6,solve (A—A)K=0 = | 4 -7 —2 0] a2 { —3 =3 0
0O 0 O 0 0 0 0
1R, -7 4 210 0 11 2|0 2
St oo =" 1 1 00| Ky=| -2
0 0 01]0 0 0 010 11
1 -1 2
The three solutions are X; = | 1 |e¥, Xo=| 1 |e™®, Xg=| —2 | %
0 0 11 ]
1 00
Q.2: Solve the linear system X' = | 2 2 1 | X.
010

1—A 0 0
2 2—-X2 1
0 1 —A

3\2 - XA — X —1=0, Solution is: A=1,1—+v2,1++2

Sol: Eigenvalues are given by =32 - A=-X-1=0

00 010 —1
For A=1,s0lve ( A—AX[)K=0 =21 1 | 0| =K,=|1
01 —1]0 1 ]
-v2 0 0 0
For \=1++/2,s0lve (A- MK =0 = 2 1-V2 1 0]
0 1 -1-v2 1|0




0
= Ky=| 1+12
1

V2 0 0 0
For A\=1—+2,solve (A-A)K =0 = | 2 1++2 1 0]
0 1 —-1++v2]0
0
= Ky = 1-— \/§ ]
1
-1 0 0
The three solutions are X; = 1 |e, Xo=1] 142 e(Hﬁ)t, Xg=|1-v2 ] c(1-v2)
1 1 1
1 -1 2
Q.3: Solve the linear system X'=| -1 1 0 | X.
-1 0 1
1-X -1 2
Sol: Eigenvalues are given by | —1 1—-X 0 |[=3X2—-4\—-)X4+2=0
-1 0 1—A
3A2 — 4\ — X\* +2 =0, Solution is: A =1,1—14,1+1
0 -1 2|0 0
For A\=1,s0lve (A—AX[)K=0 = | -1 0 0 0] = K; = 2]
-1 0 0]0 1
- =1 2 0 —iRa+ Ry 0 -2 2 0
For A=1+1i solve (A—A)K=0 = | -1 —i 0 0] et hs { ~1 —i 0 0]
-1 0 — |0 0 1 —¢ | 0
—1
Ky = 1
1
0 -1
Bi=Re(K3)=|1|and By=Im(K;)=| 0
! )
0 0 -1 sint
The three solutions are X; = | 2 | ef, Xy = { { 1 ] cost — { 0 } sint} et = { cost ] et
1 1 0 cot s
-1 0 —cost
X3 = 0 |cost+ | 1 |sintypel = sint | el
{{ 0 ] 1 } { sint ]




