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Show your work! No calculators! Please draw a around your answers!

Please do not write on your desk!
1.(54+10=15 pts) This problem has two unrelated parts.

T
(a) Check that [1 i1 1] is an eigenvector of the matrix
4 15 0 0

A _ 1 25 2 0
-1 0 5 15
06 1 0 4

What is the corresponding eigenvalue? (Do not compute the characteristic polynomial.)
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(b) Compute e as a single real valued matrix if
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Z.(12+0+8=420 pts) Lonsider the mitial value problem

, 21 e
X—L QJ X, X(O)—{OJ

(a) Find a fundamental matrix ¥(¢) for the homogeneous equation.

Am:\&ﬁ&; V-3 = (=) 3) > 2 (A)=11%, 37
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For N=3 we hove A-3z = 441 = %D%z. []
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(b) Find the solution satisfying the given initial COHdltl()n e 4 st L
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(c) Sketch the phase portrait of the system AND show the solution of the initial value problem
on the same plot. _ /P‘L
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3.(o+o+o=10 pts) 1'his problem has three unrelated parts.

(a) Suppose that x(¢) and y(¢) are two solutions of a linear (non-homogenous) system of

differential equations. Show that $x(t) + Zy(t) is also a solution.
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(b) Consider a linear, homogenous system x'(f) = A(t)x(t) where the entries of A(t) are
continuous functions on an mterval Vi = ]R Let x(¢) be a solution of the system and a point

to € I. Show that if x(¢p) = I then x(t) = — 0 foralltel.
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(c) Assume that two solutions of the system x'(t) = A(t)x(t) where t > 0 are
t it
M4 = 2 4) =
x(t) = ; and t) =
( J L_J nax ( ) [3'&_1}

Find the trace of A(¢) (tr(A(t)) = (A(t))11 +

(A(t))
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5.(13+12=25 pts) Cousider the non-homogeneous system

X = F 3 JH [OJ =Alt) X1 +El4;)

1 =2

(a) Find a fundamental matrix ¥(¢) satisfying the associated homogeneous equation.
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(b) Find the general solution of the system. \X)Q. LONQ "l"D S ﬁ"&ﬂz %LQ Sjék,m
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