Consider a system x’ = Ax where A has an

eigenvector ‘,]with eigenvalue \ =1+ 3i.
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3. Which of the following are solutions?
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4. Which of the following are solutions?
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8.1 Matrix exponentials and linear systems

We learn

e a new approach to solving homogeneous
systems

e how to solve homogeneous systems when
the matrix is not diagonalizable

Vocabulary:

e fundamental matrix of a linear system

e Matrix exponential _ o

e Nilpotent matrix = »ufix A (,\I\Tk A=O
7 oeme v -

A different approach when the matrix is not
diagonalizable is described in section 7.6 in
terms of generalized eigenvectors and
generalized eigenspaces. This is done in more
advanced courses like Math 4242.




Page 479 question 2

Find a fundamental matrix of the system and
solve the initial value problem, where
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Definition.

A fundamental matrix for a system x’ = Ax is a
matrix & whose columns form a basis for the
space of solutions to the system.

Theorem. Let @ be a fundamental matrix
for x" = Ax, and suppose there is an initial
condition x(0) = x_0. Then the solution to this
initial value problem is
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Definition.
The exponential of an n x n matrix A is
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Page 480 question 23. Show that the matrix A is
nilpotent. Find eN{At} where ot
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Theorem 2. The solution to x’ = Ax, x(0)=x_0

5 oxit) = ey,

Proof.
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Like page 480 question 25:
Solve x’ = Ax, x(0)=(1,2,3) with A asin

uestion 23.
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Theorem 3. g]ﬂd”: @Ub - @)C@jl

Proof. BoTh s\m[e_g ah;emp o sdluhons
%r

B =A%, x, =xO

QVQEjJ Xg !

x =", = DO ¢,

Like question 9. 9 -~
Compute eNAt} when A= 4 o

Sslubon: The ﬁw\a(amemf( w&w—(z’»/

v =Ax ¢ DE @ g_ZEJ

Dy 4 =
% 4

ok o 20 5o}

and

Question 26. ,

Solve the IVP x’ = [H7 /G/} X, Z\(O> :(_?OJ
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pre— w r T !!! Another question: what is eA{Bt} when
clags Warm-up T
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e. None of the above.




