
Lecture s



· Circle
- Ellipse ↑

xz
X

-+ ,

↑

a,
>x92

1,
x,

x,2 +x," =const Ii + =cmst

f(x) =x,x," +xax."

· Change of view:

noun verb

X
n x7

It
& x

"

x =

a.Δ ①

⑦ Qnxu

1

Ynx, ↑ /// nx( nx1

X . (n............!)
x =1, y,... 9.y..... an In#xyo

so (0,95) =di, =(b.17



1:coordinate

.. =(xi,n.) =2..Y
=(yi) =(aix) =() x =a5

analysis"
=

0x

3"S
· Note for and sommetric marrixH, we have

H =Q1Q
T

Consider X. =1+X

① I
=HQy

% :QHa
=QTHay
= QG1GTQX
=17

No+ei

(X,X'7 =1 x11 x 'COs Rotation doesn'tchange
= 1 / I / I'I cosO length or angle

XTX' =x
T

Hx =yT y =1
+

10



· Quadratic Form x2

12
q,

f(x) =x
+

H x

X,

= y
+

1
= (,xix,2,xi>0

· taylor Expansion:

F(X)

x =

x0 +it

f(x) =F(X) =F(X0 +it) small

↑
-

f(0) +f'(0)t +f"(0)t" +0(t")

=F(x.) +(F'(X0),X - x0) +1(X - x0)TF (X0)(X- x0) +0((x - x.12)

↓ ↓
I +

:F(X) +(9,X- x.) + 12x - x)
+

H(X- x0) +0(1X - x0)")

Iconst -t(x -x0 +H*g)
T

H(x - x0 + 4 "g) complete the

square

=const +h(X - x.)
+

H(x - x,)

where x,:x0-H"g
=

xo -F"(*0)"F((x0)



· So the shape is given by

***
q,

:GT(x -x.), X, is a minimum since

we have Zxix,", Xi>0 (**)

· Newton-Raphson

approxFix)
= FexaTE+=1-***

***

maxF(X) objective/X

↑ max

to .... Xt > Xt+1
...

Xt+ 1

=

xi- F"(X-)
"

F'(X-)
H - g & Surrogate
Xt F

④Nocom <xjy,
0

~
concorice
can

41.1



o logistic regression:
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· GradiensDescent / Ascent
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· Issues with SOD:
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o Adaptive Gradient:
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