1. [22 pts| There is a linear transtormation 7 :R® — R® following the rule T'(z,y,z2) =

(4z + 62 — 3y, 3z + 2z, 2y — 4o — 62).
(a) Find the standard matrix for T'.
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(c) What is the dimension of Ker(T")? ‘ j, ‘




5
x1(t) = [_ZLZJ and X(t) = [; t4J are solutions of the homogeneous

—1
linear DE system x/(t) = {Z;_z Qtl_l} x(t).

2. [16 pts| Fact:

(a) Compute the Wronskian W (x1,X3).
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(b) Are x; and xj
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(c) Find a solution to the DE system satisfying the initial condition x(1) = [‘1}
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3. [22 pts] (a) Find all the eigenvalues of the matrix A = B ;J
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(b) Find one eigenvector for A corresponding to each eigenvalue. Be sure to label
which eigenvector goes with which eigenvalue.
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eigenvector for A with e1genvalue 3+1.

4. [20 pts] (a) Fact: The matrix A = [ —51] has eigenvalues 3 £ ¢. Find one
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(b) Find the general solution for the system x’ = Ax in real form (i.e., with no
imaginary terms).
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(c) What kind of trajectories do these solutions have? SPTRALS




5. [20 pts] (a) Fact: The vector _1 J is an eigenvector for the matrix A = [_3 4 __11} .

What is its eigenvalue?

-1 [

(b) Fact: The matrix A has only one eigenvalue (repeated). Find the general solution
for the system X' = AX.
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(c) Find the solution which satisfies the initial condition x(0 [2] .

[2]-70) = f[-zJ“ [7]




