HM fooc/5.4 HM /00c/ 5.2,
>1w_59¢.o; o* Algs. %rms& for quadratics For a mozmsg function V:
%o u@s@g_. nonlineay V

- S_wawm..r..m to wsp.ﬁs»@a tonvergence

Even for zpm*f%mm«gtﬁia,<.. of Xx; to a L an.
sd. algs. quve _UT
VIxiu) =V() o X #a tn § ~ convergence to o L.m. X Us encouraged
! ! i by usi -
Y using f :
Makes one think that #
gi&»w J —> [a t.m. x”_ . @ s., = w mE,ﬂ.c._ ao..l approximation to
i®° w; which minimizes V oxpo?“_
e D\PQS@ wh.
, Y20 ® on 8 mp\f.u?%w an angle condition
| with vespect to VV(x), le
R o cone -condition ¥ |
Xj =>4 #x
even .wro.tmr

Vixp) < V), ¥

# because the cost decreases at cach cteration -
whenevey X * X




HM /00C/5.3

HM \.ooo\.w.,_
@ Determination of suctable W] A .Q,»._:..osp sttuation with =@ descent direckion
e For standard msp%.ge.o V: -a meo&‘ plot of <Q@.+£n‘_.v V.8, W
A \
Wii= ang min =<?._.+aw3
WER
N7 ATe.
= = [VVe)s;] : izw<:..Tws.ﬁ<§£
s$iTCs, | neqative Qc ]
T | m m% S [ the original slope
® For wmore w@sm\_\p» vV _ sMsM.a.m _ / :
N& nice formula for D,,. sise
descent
One practical way Yo estimate o direction . ,
) d V(X +ws;)
(s the Armijo Alg. L
ﬂ...i%ﬁ 50#@ W:P&. 0 t t M 1 _P.vb. T 1 SV
¥ —_— Y ——>
the slope of V(x; twsj) at w=0 | Sl ﬁ" =¥
W . ' !
ml <Ax~.+ Smh.v = 4<Ax~.+8wbv.ﬂ m._. —
dw lw=0 lw=0 Avrmijo Alg. for approximo.ting
A
- TV | g o oy vear Ty




| ‘ HM /00C /5.5
Armijo Alg.
@ Find a w on rqht &lm._.l

Choose ¥ > (¢) Amm T=4.5).

Conscder = yP.
Jncrease p from 0 in unit steps untcl
V(xj+¥Ps) > V(¥P)
for the frest tome,
Then : ._vl._ <P
® Fund o w on left of m..__; near ﬂ.
Choose J e (0,1) e, ?na.w (&)

Conscder = \ﬁé yP
Inevease 9, ?83 0 in unct mﬁawm until ...

[p=3 in 2832& |

(g) choose ¥ teasonably biq so that one finds
a pownt on the rqht of ﬂ. for a small P
c.e. using Whtle work

(&) choose ju reasonably near 4, so Wy s
approximated qmpnospwf Pnos;wﬁq.

HM \ooo\.m.m
agqoe Skz.—um.e
vix;+pYrfs ) < v (ptyP)
for the T«ww time ﬂ@np (n @331&
© set w; = pYef

Q The cone condction

Not 585 to w@& o _:.u cost decrease
Sposw thes w._. rosn&

constant V contour

this (s because s passes too near

the contour (the tanqent to the contour)
w:ésmr X/

L.e. because Py =+too near 90°




Iz\ooo\m..ﬂ |
So: use a qiven S %m

Sj € cone om acceptable search %.a&osm

.e.
S| € 5. ,,m
Av._. <0 <9°
$#

Test *aﬁ wg.m X._. 3

S © eseps s W]
% Us;ll | 7 vl

Lot oow&. > cos 0

e.I. :

8 [-Tv(x)] W_E. I IV Vx;l cos®
easy to fest

Hence S; € xA_.

# which eliminates search divections passing
too near the contour through x; but not
F:oesf vestrictive

HM \ooo\, 5.
Action:

I} on 9501;3 finds an mﬂwﬁ.

= reset S; to l<<?€ mxﬁ.
_ .

> J,mx,_. ; ¥§ — encouraging X; > .:3.2

CG. for non-quadratic V
» C.G %.2.@:& for standard w:&?f.om

- ?s which X = ~¢™'b
W |
e C.G, not cwcpf used for wspmgfdw
BUT
s C.G. o?@s works well ﬂos mosca v
when 92:2_ Ssr,rs

see next

8

+ m<ms¢§f this hope will rm..,wsr.wmc_

because functrons V usually look
leke m:p%?ﬁﬁ near a local minimizer




i HM /00C /5.9
START C. & o)
C.G. stops at X Xy €
..m <<_Cm.u»o X,
Jf V acting like o quad- X2
ratie ! D \
VV(x)=0 for some
jsn <funlkely for| ;
| €n .* .
“:ﬁ TV(xs)#0, < — Xy
dewde that <.&,& hot act /_\
Like o mspmspto AN
RESTART CG-.
with
hew Xo= Current x,,
|

AND HoOPE # V will act
Llke oq:p.@x?t,o this dime

HM /ooC /5.0
Also: ot each |,
IF S ﬁx‘_.

THEN : rvestart with new x, = cyprent X

For a a,__@smw&. V o
mspo_ssf.o .I_mo?& NEVER mxo.obnf valcd

\'Z

no need 4o use exact mincmization

9::5 ea.ch §; - which s 3»..5&
rm_ CG. 95. moﬂ msamginm
N2

Wse Armijo to P_v?oxm_s?wm ,w._.

¥ becowse then the search direction used
's the steepest descent search direction




R HM /00 /5.4 HM/00C/5.42

lUse of Secant Mg, with _bm;w:; V. @ Discard Hyy, as it has been Ss_xi.&
using an F_uo_n*a formula o_mm_.as&

for ws&?i@ yond we have just

START gm.wr Io"H» X o€

v po.tsm r.x,a c” m_.spmsp\to.. M1, % decided that V/ has not been potsw
Valgl=c, ¥, Hai xa lke o quadvatic
\'% ‘ m.
Hn = ¢ ) Remark : Bosic tdeas (nvolved in P%%Jn:m
n_os%&.,& using update : o Algs. designed for quadratees to
formula o.mme.usmm for . L qeneval V
wadvotic V @ | ¢ ; | ,
/__\x?; showld = X O] approximate wj Wsing Armijo Alg.
X : ; — _ )
\ri: m % => for Secant Alg. use
1§ TV (xp4y )#o0, , | Hj me&”m .worm.sm ,\,&E for |
assume Lt (s because V approx. minimization along S|
has pot so ,T:gms actig g (D) restart (so as to use S.D. search din)
lkke o m:p%?io -> RESTART |
: whenevey @
with H =1 «\J *
hew Xg < t | _ ¢ alq. performance suqqests V has
o Yo = curren xsi‘lﬁ hot heen pog& lke a msp&d&.n
Also: (f S ¢ K then RESTART |
with He=T | * S ¢ K
—

new Xo = turrent Xpig




WM /00C /5.13

Remoark :  Performance of algs - for
qeneval V

sosm{a :
¢ CG bekter than SD
(as it 's much beler on wsg%ﬁ.&&

¢ Secant alqs. belter than C&
(as they approximate Newton )

¢ Newton 4woom wn .mr@o..m but
‘m p ractical :

(as *?or_sw Vixx e.s_:ﬁo?.ose )

. mm..mooo:& tonverge *pﬁ. to L.m. X
once ¢.£ wo& near x

as ﬁs?:& V looks Wke q

A

ws& ratic near X

HM /00C /5. 14
Remarks on calewlating TV (x)

Sometimes V ($ so oosw:op»& that ?.s%:m
?2:55@ *os the T_&Toé_? 1.&. s too
much Lke hord wotk

= Yow may estimate each V(x)
DX
using o ,P,E.mm %.mgpsom method

eq. 2 ([ v([-v{[])

X4
h

where h s chosen

¢ smoall @:oSmr —[so that a qood 923%-
mation to the p.d. ts
obtaitned

® T.w_ n.:o,»mr ~1 So that numerdeal lﬁ

hotse does not give
E.u errors

oro,.om_o* h s problem- dependent




HM /00C/5.15
(5.4) A sufficient condition for unconstrained
local 8?3%&“-

V(x) ~
Th (2.6) says: I —

~

X %
0

ﬁmu a tocal Se.;\xaL = ﬁaimv.ﬂ

4 necessony condition ﬂow
local oq.._u.ssrhg

‘ Mwﬁo:um....: zesult (s -

(5.2) Th
| VV(x)=o0 X (s a local
and = minimizer o% \Y;
, Vex(X)>0

—

a msﬁmﬁp:ﬂ conolition
?< local owtsﬁhf

I I e R e

HM /00C /5.1
299&5:?&@8:

For x near x

Uvix) = OVv(X) + <,<C$._.Axumv +
0
L (x=%)T Vi (X)) (x-%)
Z <?..C\ ¥V X near ¥

(.e. V(x)»V(x),V x near X

> ¥ =a local minimizer of VonR"

mxn.iwpa RV —..~N|Va~
V(x)= 400 ( x»...x.pvp\.. (4- x&s
z...u{u quess
- mnﬁ _ v s o local minimizer
\

Calew\oke ¢

Jo &7
, vV(x)=

AV(X)/3x%4
dV(X)/3xy,




HM j00¢/ 513 |

wma = ~400 (x,-x!)x, ~2(4-x) 20 @ X |

IV (x) = 200 (x,-x!) =0 @ X VW(X)=0
dX2,

To check if X = a loc. minimizer evaluate Vi, (X):

2
3*V(x) =-400x, + 1200 x.o.+& =802 DX
vx;wx‘

PVl L FVO) | _yo0x, = ~400 D X
DX, 9%y, %y Dxy

V(X)) - 200. |
@XPP . m
So . <xxﬁm.~n 802 -Yoo >0

-400 200 &

since  det (802) =862 >0

-400 200

~

X ts a local minimizer o« vV
on R"




