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o a ltle more of unconstrained opt.
¢ start of pwspf.*a»no%mg?& opt.

More notatcon:

Now :

Consuder h: RPSR" <« h(x)® h,(x)
7wl hm (x)
A
h(x+8x)2 h(x)+ | 5 Qha §x; ]|
=t 9x¢
2 She £,
M.“. .Mmm_ Mxr
L e -
= s ... Dhe | [3x
= h(x) + Lo 5o [ u;
W.WB .. %hm
(e Xy .M.Mﬂ. \f w&.x::

Ii.mwi rﬁxfrxc&mxm

<9€%£ requires oll Ohi to exust and he
?x
continuous near x; wsggmn& o hesad

*Gsotos meaning all 4st ~ovder ?7.. exist

A

and are continuous on R",

=
. ; i ps

HM /00C/ 1.2
Optimization for solving : h(x) =

may be nonlinear

Couwld solve using :

e o nonltnear <oo+o?mmspf_os s owey olg.

or by
° ¢J%w to choose x so [h(x)t =0
.e. solving
AR I TN &
XxeR" (#)
Y. min V(x)  with V()L I
xe R"

Formula .ﬂo., VV(x) etc.

V(x) = | b GON® = 5 b (x)®

=y

S0 " ]
Y= 3 2w =3 2 dhi(x
OXj  im ¥ , ,m_ .ulx.. )
#) 4his

p_%«os% useful e.g. when ?x&..wo?*

cannot be used because we cannot
¥ <

s

et
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So:
W _ [T a ¥k
4<AXJ - &_xA - i=t D X4
.< ! . (x)
oV L R-LI
@X: m. M, VXn :
«I.va
[ 2h, ELUN R VALY
= 4 D X4 dX4 :
b e ||
—. dn Xn | hn ()
h Y
hy ()"
So :
(M.4) TVx) = 2 h () h(x)

wnszgf. ot con be calewloted that

(1.2) V()= 2h(x)"h,()

+2 M= h; )by, (X)

SLxx

2

evaluotion
= @x v@:w ve

he =0 when

V=X rw. dewreases

to zevo

S—

HM /00C/ .4

So:
A:.Fv <xxﬂx.v.% b. rxAXu._.TxAXV
| with the wasoxmso.f.os a@#%& bettev
as x —s a soltion of h(x)=0
gonce then hy — 0.
Hence

we com use the Pzgx;o&no:
P(x) = perv.J_xAxu to <xxoc

W o Newton- w.%m alg.

Jdn Tvow ' ﬂ?& V\_o
but ¢s not :anmmmp?.f vo/

gm can , howevev, myzsox.eéﬁ..a P (x)

.J o ﬁon:"%mu %T.Be.*o P(x) J o:pzmgm

o\l zevo Ay of P to g>0 |

= we can m@n a qoummr_é‘m@*sawa
P:..Ox.g?f..o: P(x) to Vix(x)

L
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Once we have aqn

P%«oxﬁ;s:o: P(x)>0 to Veg (X) , ¥x
e can ﬁ%w& the v-ﬁm. of £y

to minimize V(x).
A (tevation i of the _ungm."
| = - .vAx.mv..Q.ﬁxt

.

the Qonn&..?& Gauss- Newton
search dcrection

c\w?& thes S; at each tteration a...ﬁ& the
(rousss ~ Newton Alg. ._uo.. uorca:m h(x)so0

5 se.‘:.inp.zw __r?;v
xm,__ﬂs -
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£qualtty - constrained optimization

min V(%) where _uuﬁxm%;“ _‘.Axvqu
XEF /

vector moqco..\,..i constraint
h:R"—> g™

usually m <n 4o help
enswre that F+ g

mn:?&oéa problem ?«3&9*83“

min V(x) subject to h(x)=0

XeR"
"min {VG) + hx)=0]
xeR"
sts:&m Fovr unconstrained opt.:
VV(x)=0
For omsnw;%on o_l“.u
X VV(X) 0

. X
VV(x \/
(x) ’ E hﬂroco:&oﬂm/
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box

4

maximize volme

mFJ.mow to : area o« matevial = A
( u?@s to us)

-

“¢ max XYz

(xy,2) e R3
mFJ.mo* to A(xy+yz+xz)=A

.

v.e.  since max V s m»%ﬁai to ::.:A.../\v

=> Mmin ml.x.uﬂ : .:x_u_._..“_N._,xNVn}\M
(xy2) e R?
gﬂ Xx+_u>xx+_wsﬁ | Xo = Xo

Minimize control @_.?ln needed to veach a
desired state x4 ata time N | ce.
A
ﬁ QO +FN— + e + ;NZI-V
(Uoy-- Uy ) € RN

min
msw,_.m% to

x4 = AV + AN Bug + .. +Buy
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unconsty.|
mun.

Lineay ﬁ:p:f - constrained opt. of qeneval V

min ~<C&uexu%
R J AR u@:@..&. knear
X € . . mm:&».*a eonstraint

a mxn matrix
with Lnearly
?moam.s%:& rows
(to avoid redundant ooi??.:?ﬂ

@ Simple el¢mination method

29. min ~<C&..

pf+wx~n%w
xe R

/=\'.. mo??& T:. X,

x =[ X4
F-axq

b
1%
can solve {hyg 83?9?&.?&83 J.. .

V([ *
(f-ax0)/b

eF , ¥V

min

vv « EAsy

X,€ R

this method = 0K o:J ?1 simple constraints.
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=> a beller approach s needed
@ The wnull- space method
|

| based on a opoowmﬂ §%3«§&3 of F
i

{xeR": Dx=41 |

.3) Th. i te =
(M3) Th. F#g i au%_uﬂ
ﬂmpwa,F .mmwwx_

I} F+ @ then there are feasthle x's

So we can proceed to min V(x)
X€EF

M:. F =4 +then there Cre no .?pr.im X's
So we cannot min <~xv
XCF

= need to re~think the
constroints
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Proot o_* Q;.wuu

_...*\Q mﬂ 3 x such that *nbx
{.e. m*m_,ﬂmhax“xm%du%ﬁeu

te. §f $e RID]

ol:omo:p» w«oh.mof.os
Th. (9.€)

§+7

0 )
KRIDT *R(3]
e Uf f=f T DD*¢
Th (0-F)

N Fag o e R(07,
ce. off §=D%

QED
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More about F
(M4) Th I Fg.
Then D*e + N(2]
m~e+n+¢ ty e N[D]}

DY+ [2]

¢

Proof Assume F 3 @

D I =f S pher «®)

[ (13)) T

Proof that D*4 + 9:..,@“ cf
x e DYf +ur(2]
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Hence xe F. QED

Proof that F < D*f + N [D] :

xe F = Dx u%%aui

= D(x-D*) =0
.
Yy € J(D]
& X lU+.m = m— ﬂ°<. some um 2_“6”—
= x=D* +y for some Yy e N (D]
= xe {Dd'+y : Yye N1}
m

DL + W [D] QED

T TR L ez

= x =D*e +y for some ye N [D]
= Dx=DDt + Dy =
ﬁl%\f g =1
@l, my 0

Ly




