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stable node stable node line of fixed pts

symmetric node saddle pointstar

General n 2 Linear systems
9

Recall that for A the x and y axes

were treaties
ponential in

time

Wed, Feb 12,	 Lecture 7
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Are there such trajectories for general A
What directions do those trajectories travel in
i e is there a vector X and X such that

t etty x Ax

e
t Aeftv

I A y X eigenvalues of A
eigenvectors of A

det A X I 0

A XI
aa 1 d x cb 0

x Xa Xd ad bc 0 tr trace
def determinant

ii
X TX Δ 0 Equation for eigenvalues of A

Note once you know X it is

Ff straightforward to calculate

by solving Xk AI for the two
components of
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As long as X X2 any state of the system
can be written as a linear combination

of the eigenvectors Y and V2

I a k ask for scalars a and as

X A a.lt Y az t Vz

As I varies over time these scalars vary exponentially

in time
and it's possible to write a general solution X A
for the differential equation A x

X t c e I cae ᵗk X's I's are
eigenvaluesand

No such general solution exists for x fly eigenvectors

if f is not linear in 1 C's are const
coefficients that

Exercise solve x ̅ xty YE
depend on initial

if 4 24
condition 110

Ax with A 4 1 E 1 Δ 6

First find eigenvalues
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7 6 0 x 31 27 6 0
3 X 2 0

1 2,1
Then find eigenvectors

1
2

1 11 12 at
1 11 one eigenvector

associated with 7 2

similarly 14 is the 2ⁿᵈ eigenvector
associated with 3

x t c e c é 14 at to

1 133
att

3 c if aeful c 3

4 e e 1
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1 14 d
4 1
X1 2

6

fixed points that
occur in

A classification of Tany n 2 linear system

11,2 TIVET

as
Saddle

Gstable'spoints
Δ

stable spirals

staredes
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