Solution Math 202 QU_iZ 0 (Cancelled)

-1 1 0
Q.1: Solve the linear system X' =| 1 2 1 |X.
0 3 -1
—1-=A 1 0
Sol: Eigenvalues are given by 1 2—-A 1 =0
0 3 1=
7A — X3+ 6 = 0, Solution is: A = —1,3, —2.
[0 1 0]0 1
For A\=—1,s0lve ( A—AN)K=0 = |13 10| =K,=| 0
(0300 -1
1 1 0]0 11
For A\=—2,solve (A—A)K=0 = |1 4 1|0 Rl—ﬂm{o 3
0310 0 3
1
= Ky = 1]
3
4 10 0] LRy + R2
For A\=3,s0lve ( A—AX)K=0 =| 1 -1 1 |0 —
0 3 —410
1
= K3 = 4]
3
1 1
The three solutions are X; = | 0 |e™?, Xo=| —1 | e %, X3=
(2]
4 10
Q.2: Solve the linear system X' = | 0 4 1 | X.
0 0 4
4— )\ 1 0
Sol: Eigenvalues are given by 0 4-—A 1 =0 = \=4,4,4.
0 0 4—\
01 0]0 1
For A\=4,solve ( A—AN[)K=0 = |00 10| =K= O]
00 0]0 0
01 0]1
To find vector P, solve (A—A[)P=K = |0 0 1| 0| =P=
0000




010]0 0
To find vector @, solve (A—AX)Q =P = | 0 0 1 1] = Q= {O]
00 0|0 1
1 1 0
The three solutions are X; = | 0 | e¥, Xo = | 0 [tet + | 1 | e*
0 0 0
1 /2 0 0
Xzg=|0|=e+|1|te+ |0 |
0] 2 0 1
4 01
Q.3: Solve the linear system X' =| 0 6 0 | X.
—4 0 4
4— A 0 1
Sol: Eigenvalues are given by 0 6—-X 0 =14)\2 — 68\ — A3+ 120 =0
—4 0 4— A
14)2 — 68X — A? 4 120 = 0, Solution is: A = 6,4 — 2i,4 + 2i
-2 0 1 0 0
For A\=6,s0lve A—AX)K=0 =| 0 0 0 |0| =K,= 1].
—4 0 =210 0
—21 0 1 0
For A=4+2i,solve (A—AX)K=0 =| 0 2-2 0 |0| =K,=
—4 0 -2t 0
1 0
By =Re(Ky)=1|0 ] and By =Im(Ky) = | 0 ]
0 2
0
The three solutions are X; = | 1 ] ebt,
0
[ 1] [0 ] [ cos2t
X, = 0 |cos2t— | 0 |sin2t,e = 0 et
{_0_ | 2 } _25in2t]
[0 ] (1] [ sin 2t
X5 = { 0 |cos2t+ | O sin2t} et = 0 ] et
| 2 | 0 | 2cos2t




