MATH 3MB3 FALL 2018 LMDD EXAMPLE AND TIPS

1. EIGENVECTOR TIPS FOR 2D

If M — a1 Glz)

g1 G22
then determinant is D = aj1a00 — aj2a91, trace is T' = aqy + ag9, and
eigenvalues obey Ay + Ay = T and A\ Ay = D. This leads to the
characteristic polynomial \? — T'\; + D. And so the eigenvalues obey
N = TEVTT-AD VTQQJ‘D. Finally, if v; and \; are an eigenvector /eigenvalue pair
for M, then Mv; = \jv; (i.e. a matrix and a single scalar value do the

same thing to an eigenvector!).

2. GEOMETRIC SERIES EXPLAINED

Why does 1 + R+ R* + R? = 11%]}:?
Look at two infinite geometric series:
1+ R+R2+ R+ R...
R*+ R°+RS...
The sum of the first series is ﬁ. The sum of the second series is %.
If we subtract the second from the first we end up with
1+ R+ R*+R?

Which is what we want and based off of the two sums above is evaluated

1—R*
as T-g5-
3. EXAMPLE
2 7
u= (4 %)

Find the eigenvalues and eigenvectors and hence x(t), given that 2(0) =

T3+ Ve~ /D
T = —4,D = —5 then
—44+/ (—4)2—4x(—5)

A = -
)\1 = —_4—5\/%

/\1 — 742+6

/\1 - 1, /\2 - —5

Note that we can either solve Av = Av, (A —A\)v =0
1



\V]

17
A=A= (-1 —7)

V1 = —7’02
(—7’027 'UQ)
If we want this to be length 1 then

VA9v3i + v =1

Vo = 50
v, = -7 5—10
7 7

A== (—1 —1)
U1 = — V2
v = %
Vg = — %
z(t) = c1divy + codbvy
x(0) = 101 + 03

1

/1 1 _ 11
€14/ 50 C2\/g_ 50 2

Therefore ¢; =1, co =1
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