
week2 Tuesday areview eigendecomposition
·Self-grade due Friday
· Thoughts on "working smart not hard"

· Page Rank

· Power Method
4 focus is a muscle

(fast dopamine weakens it)

↳ even 15min is enough to start

a hard task



Eigendecompositioned rthonsee eigenvectors
< Vi

,Vj) = 0 if ij

<Vi ,Vil
= 1

X
, 1 x 2 ...

=Xp eigenvalues

A= xiviviT

Avj =

AA =



↓ Larrywebpages

PageRan
we find important web pages?

Important if :

· lots of incoming links

mayoclinic
.org

fealscats
.

com
·

incoming links from important pages

wikipedia . org



Page Rank Algorithm MixVin Ap() AER
*

iterature process of computing importance
A

:;
= Ediilink

o a

p(o) -IR" where p= In

pl ; links to i) oungom A1110 L

j 000 0

=① p(o) =

↑↑ litp③



N2 Thursday
· self-grade due Friday aa Rank !
· Problem 2 and 3 due Monday

iterature process to compute importance

p(o) -IR" where p! = In

pl ; links to i) oungom
j



MixVinA put Ac Ruxn &A
A

:;
= Ediilink

o a => (A)ij

=
OF A = (oo S

, if 1
,
thenP

⑤ ④
A probability distribution

pict) = Pr/random clicker at page i

in time Step+1
Notice that columns sum to 1 !



oblemMatrices Solution : Teleporting ! OCC

& p(t + 1)
= <Ap(t) + (1-6)1m

② ①-
↑ 4

③ ⑪
↳
③

= (A + ( - c) = 1[i)pH)
&

(since [Tphp)
cible Periodic

= Mp(t)
= m Mp(t-1)
= MM

...
M p(o)

= M+ p(d)



Eigendecomposition

Non-symmetris , square matrix
MERYL

M=viw
* 1 X =

... EXr eigenvalues
Wi

, wa ...
Wretted left eigenvectors wiTM =

V V2 ,
... Ed right eigenvectors Mui =

Prouf :↳orthonormale wiMuj = wijv ; = wiVj
↳ (wiTX - Wixi) vj = 0

#) wiTVi(xi- xi) = 0



&arMethod i wit
MM =

Mt =

p()= m
+

p(x)= xiviwip) = Xi wip()
& For this matrix,

em pst = xv (wipl * = 1
, (ikIf if

= v, (w,

+p(a)



Next : SupervisedLearning
weather

,

Input : Training data E
e.g,

image classification
,

stock prices
x() -IRd

Y
() -IR

X
(2) (2)

Y
· Our Strategy· -

X(n) y() 1. Function class

Output : f : R
&-IR s. t .

2. Loss

f(x()) = y(i)
3. Optimizer


