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1) We can do a second row expansion and get

-2 35 1 35 1 25 1 -2 3
(-x)| 2 -8 O|+y|1 -8 O|+(-2)|1 2 O|+w|[1l 2 -8 |=30x+33y+I12z.
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2) x(n/8) = [ 23:_,,/8 ] .

3) Using the method of eigenvectors, we find three linearly independent solutions

e cos(2t) sin(2¢)
x!\(r) = |27 ], x2(1) = |sin(27) ], x>(1) = |—cos(21)] .
—e72 cos(2t) sin(2¢)

The general solution is x(f) = C1x'(¢) + C2x*(1) + C3x3(¢). Att = 0, we get the equation.

1 1 1 0
x(0)=10[=C1 |2 |+C 0| +C3|-1].
1 -1 1 0

Solving, we conclude that C; = 0,C, = 1, C3 = 0. The solution is

cos(2t)
x(t) = |sin(2t) ] .
cos(2t)

4) The matrix A has four eigenvalues: 1,2, and +i. Using the method of eigenvectors, we find that

cos(t)
3 e’ + 2sin(r)
x(1) = 3¢’ — €2 +cos(r)|
—sin(z)

5) The exponential is
1| 3+ 1-e*

A= 2
4133 143



6) Using the method of eigenvectors, we find the following fundamental matrix of solutions.

eX et 2et

D)= 0 et o

621‘ 0 et
We get that
1 2 2 1 -2 0
®0)=[0 1 1|, ad @O0 '=| 1 -1 -1
1 0 1 -1 2 1

Using the formula e’4 = ®(r)®(0)~!, we conclude that

e +2e7t — D¢t e — et 44t e 4 2¢!
—e !t 4+ 2! —et 4+ ¢!

el —e —2e% + 2¢! et
4e7t — 507

7) x(1) = 2e7!
—5¢!



