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Lecture 25 

Sherman-Morrison-Woodbury Formula for rank-k updates

Nonlinear equations
• • Jacobians
• • Newton's equation
• • Merit functions
• • Newton-Krylov method
• • Homotopy methods

↑ Grai an alo fr Use ideas from Infortun behind tomotopy method If x = 0, then But, WeangeenRunk-K upolites to a Mater Relationships between How to design alys for ·Transpare of Nartons Method Merit Funchonis hotof J is What it no Jacobiai ! /ab .y.
or a linear system .

Goal X=
y
- f(x)z

How to get X" ?

gT Rank 1 : genamb [I+ vTA"u)G= vTA
: Note Equi F(E) = 0 ? F: IRM

What we called the
us h

Singela ?

A-y [Matr) class + apply Merit function H(,0) = (y-a)=0

A- > A + not
y(x) = vTX = vy - yx)uTz (A + urT)X =I A +aut G= CI + VTA"u) "vTA + F(X) = 0 Fir"-m

#onlineEg+ Optimize
Taylai theor Gradient -given Helpguide -atdirisn't so important FQuasi- Newl Apps to 5. Than a Krylo method use

to non-knea
· Useful when JC=0. (=) X= q

.

Crank 1)
CA +not"=M (1) =

z

(A +urT]" = F(x) =0 minimize full ↳ Newtons Method. f(x) -> gU/ER" xX- JCx)" F(Xd 15pc +Fall- IlFall
- Krylor-Nauan Methad ! this alg Reporte

:

Soe Egas ! Take FCD)
,
crate a new

ex = g we know answer.#->At art
Crank

AX + uX : I (A + urT)X : E X : + (IF(X) 1122 -> one Example.
M

forsal Laschoi
A : nxn,

k) Casel: Solve for X in an rock
-

X = A" - Aav+X
A" - AuuTA + AXrurTX =I 8- seah (A+uvi]" = H H Newton's Methol for 5(x) ->ge ,p .

J(xpk = F(x()
We need To get p im

Az =
b

. Die Iden : Track the H(X, y) = 0
.U :x

, Vidx- update to Ax=1
. Alg : 1

.

Solve Ay = 6 - ↓ find a zeo or root of the on the most Path

How does A "change ?
(A +u()X = 5 2

. Solve Az : H F
It An X= A"- A ur"X g-vector A" + A"UCE + UTA"rYoth"

Equal F(X) = 0. ⑭nimize1180/Ic
g(x) = c

Non-linen Egs . ·Rows of the Jacobin" one

XIH = Xet GAPK
.

More Examples in book. Tp--F. This is awesome because ·nothin H(X, x) = (1 -X)(X -a) +X F()
. Foxto . What so do ?I
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I -

I

--

I --f I I I I # I
Use

I I I
better points.

I I I I I
S

! I &- Ax + autX = b
-

gi ↓ Why calledoote?theygeeat F() -> Jux1 the gradient of the function How to pide X". about how gudance A Kyla method Solve J Lunchins If X = 0 What are theA "means solre a system
5
. Compute J=

z
q =X-vTA"- vAng

-

G - Matrix ⑪
-

Doesntquite wot
Nothing

Tacobiani in F
.

& Relea is

to proceed. ↳A i ·y
man

, - F(x) ↳of Eguth ,not actually compute X = A"b-A"avTX - a
.

E= Ty=vAGT
↳ Opt: use f(x) to Not about

A
z roofs of HCX, X) ?

it
.. - ~

min' IIFILI?
On

-> We have some known/fast y ↳ e(x)
% Output =

-82. gT+ Aug" = vTA
+

- # · 4 local Minis · find "Smaller"

products of A .

h Quie !

way to do A" and we was (E + VTAu)gT= vTA-1 queditio I roofs.
↳ Non-lin Ey ... use h = E. to get a Mitre !
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-slase .

find a path yest, Xcs) theore U
. 9 in NtW-

done! it F(x) istwice cont-cliff.↳

I
If XCs' = 1, the we are

I
This Works !

X= We can use an ODR to follow
them for all a but a set of

X = j the path .

measure O
,
then theupdate

Telea : follow the curre
,
not X.

is well-defined

We parameters X(S)
,
X/S) st-
= the path comegs/diveges in
I finto firme.

(t(X(s), X(s)) = 0= :↓for "most" F
,

I see book)
,
this is

X(O) = G ,X0 =0 .

- Use
Continuous. ODE

Solven
-


