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Eigenvector Eigenvalues

A matrix M maps one vector To another

Mlx l y _it possible that

M M just maps some

D D vector lm 九 the
X

same vector ms

Mlm m l m eigen
____ ___

eigenvector eigenvalue

Example M 三三 Mlm m m

Write down the eigen equation explicitly
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A trivial soln is Cxy ⼆ 0，0 If there______________

are more solutions
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some algebra is needed here 它
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5 m 2 m 2 2 0

ninm 6 0 m 6 m ⼯ 0

eigenvalues of M 3 m ⼯ 6

Lets work out the corresponding eigenvectors
m ⼯ Case

信 到今 If
sizyi

2 2y y

me eigenvector is IYFÈ 位
m 6 Case
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ilne eigenvector is Y ⼆百
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orthonormal basis 些

仜 167 ⼆ È 2 2 Èfoithogondb
⼆ ⾔

2
If 21 2 I ⼆ 0

The eigenvectors form an orthonormal basis

mlm 7 ⼆ Smmi

One can then expand an arbitrary vector Is

cin terms of the eigen basis of M

⼼ 不 alms

Lets compute the coefficient an

Ml U ⼆ 点 Galm a nlu
______

Snm

We can rewrite the expansion to see ⼀

10 ⼆ 点 Cmlm ⼆ 点 lm a

不 lm mlu 不 lm ml ⼼



Because ⼼ is arbitrary it means that
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不 lm ml ⼆ ⼆

check 势

⼝ Il ⼆ Èk É 12

j 泣
16 61 ⼆ É f È 21

i 1台

去 lm m l 12 21 16 61
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We can also construct the matrix M by its

eigenvectors and eigenvalues 它

M 吾 mm ml

Lets check 1⼯ I 1 ⼆ É 三 年

16 61 ⼆ É 台

不 mlm ml I.lt Ilt 6 16 61

劉 56 㑎

É 25 10

10 10

ki 三 It is M

Why can we construct the matrix M his way

Mlm 不 m'm mim m m
_______
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Er an arbitrary vector 1 以

⼼ 不 1 以 您 凹
⼈ Cm

不 Cmlm 7

When M acts on the vector ⼼

MIU 吾 Mlm mlu

不 mlm ml 以
_arbitrary它

不 mlm ml ⼼

M 不 mlm ml YES
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Lorentz Transformation revisited 它

Revisit the Lorentz trans Gmation in It I dim

uik 㑎器啊倒coshx
x x 1 ____________

matrixLZzlcoshx
2

sinhx _4in⼈ uyc 2

Lets find the eigenvectors and eigenvalues of L

coshx X

sinhxl oa coshjsinhlsinhxoshx

DX coshxts.in hx
⼟

Now it is straightforward to find the eigenvectors
coshxsinhx a a

lsinnxoshx ⼆ 任

co.fa sinhx.b

fxt.sinhxJa.ba ⼀ È侣 Fi住
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What is the physical meaning
of these eigenvectors and eigenvalue

⺣ Y y 1
U Lightpropagates along

1 x axisChoose every
x x 1

x ⼟ CE
Z Z

Èll È信

The Lorentz transformation also works for ci

劉 爍众 㵘 倒 簇 ⼀

斷 簽 㵘 怡
w shxsinhx ⼼

以
器 ǖi 雨 2

八

free Doppler4岂 1 出 effect B
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Similarly one can compute w for the eight
propagating along x axis gck w ⼀⼼

Woshxsinhxuósinhxcoshxk

w Gshxtsinhxjw
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