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Netation :
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sd SJ search direction 95.
SD PJ = w*moqa#-%msi odg.

Properties of SD alg,

for m«g dard quadratic < on R"

}ﬂ
V(x)= a+bTx +Wx4nx

, CT=C>0

r::u constder a m:b.m.ssio 1

0ften w?.&a &.woﬁ.}ss behaviour on gquadratics
becawse .
e anolysts eas
e qht be qood
alq. aoe.» ?s myq e qo
| quadrate V > fov general V

-

ﬁPS. bad ?qgﬂv alg. probably
p:E»Bfo " a@:@«&f useless

But ,in practice , for o P:p%?f.o we would not
.erP;& ?\.5% X Fm?@ a s.d. 95 as X=-C"b
for o quadratie

- so ws# solve Cx=-b

HM /00C /3.2
(havacteristic of 5.D. alg. with exact mincmi-
20kion along each S

v <Axo¢

np.: .u.zo

in one Uevation slow descewt

’om Can Nr@ Nsa u_‘<§& |

o_@_gos%:w on Xo

(3.4) Th  For « SD alq. with exact minimiza-

tion &b:w each S
¢ standavd pc.o.%.ﬁao V on _ms

(L) M Uv(ixe) = omw@:,\@o*os o* OH— = ﬂx,u mu—

® e

* e (s an eigenvector of C ff 3 an
wﬂw@:<9r»m A, of C and |

ﬂﬁn?..Hu@uo
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(3-1) Th contcnued
f———

(i) ﬁ<<hxou + me.w@5<mc¢o<. of 0\._ > X # m\

V( VY fenite |
xt - BAD
V2] PR R ~
o 1 & : m m.. (4 ._.

Gi) o < [vix)-V(})] mmt [V(xe)- V(X)]

0<d =4~ Anin(C) <A

/; : Amax(C)

) v = v(k)

Smoller o uspwpzmaom ?&ns
00:<P<m@58

? Here Amen (€) Lo the smallest Q.w@%p?n

of C and Ay, (C) is the largest

HM /00C/ 3.4y

Justifccation of (3.1)Th. (i) :

no _2.3* *oﬁln

A (1) X @) here

foro quadratic x=-C b

s0)for Xxy=X =" Q
needed that:

/ER),
x»..xo : 4<mxov v mx %o
1918:&
Vo
= .»zw st TV(x) + A C:-xov =0
0 W :

V(%) + ), (-C'b-x) =0
W : .
TV (xe) = A CT*(Crotb) =0

Y [Ezesy

C UV(xo) = A, VV(xo) =0
e
A<<QL ls an eigenvector ot.‘._

QED

Remark :

In view of the posstbility of the
2(q-209 effect , $D s not o very good alg,

BUT ot s simple, robust
=> can be useful
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=> an improved alg. for optimizing quadvaties
needed
Flest w?&» :

Optimization of o quadratc on a Wnear variety
So, m: Sgpr € R" Tﬁ’w@ﬁ.«éf &mﬂaow...o@
ﬁl.w.w. “ = % HWO»MAV:.VU.Q
. m
ﬂ”_.sm?ﬁ swhspace

Linear varlety @ xo*Lj i= “.xoi“ tye b._.w

V(%)

XO+ Nla
w

> .
% denotes the qlobal

mintmizer om. V on

<P«~@¢u Aot P._.

.::..cq:m
or OWr
‘Mpsmpi

wspo_Bfo

KM [00C/ 3.6
mc.wu@wﬁw .

(32) Th: ¥

,..ﬁ..
C.g wb € xo.+s.._.
@) OV (R)Ts;=0 , Ls0,4,0)]

Tl?oow o:mu au@esﬂﬁd " ;

nos_cb@o dorection 8591“73 _?«

mincmizes V mpowcbg on xoi.._.

ww?:g?ﬁ» m@ﬁso\w.n on R"

och = sd 95 when !

(1 exact minCmization wsed along each s
&) s; are C- oo;._,:@ﬁa , tn that
s{Cs; =0, 04 &)
(3-3) Th.: ﬂoq a CD &..voltszu
| X minimizes V m..ov?f oh o:é
<9§@£ X + Jl y J2he)en




HM/o0c [ 3.7
Proof : mu Th (3.2) we ;.sw« have to show thet:

(4] xje %o+l
(]) WV()Tsp=0 , (=04, ! o

Proot of (o) : (%€ %oty )

Xp=XotWeSo € xo.:.o
Nm hﬁwaunﬁ.o
XN." XA.faama = XO+80mO +8ama mxo.—-ﬁ.—
4
maﬂmow...._nf
Xy = Xpt W8y = KotWeSet g3+ WS, ¢ x4,
—— g

¢ € L[sosq4.521=L,

Xj € Xotliy QED

.ﬂﬂoo* W.m@w A Q<mx~.v4mmho. (=0, :.;&.).v
i

( V()T s =0, i, j-1)

VV(x) = b+Cx

:z\oon\w.w,
UV(x+dx) =b+ C(x+8x)
=b+Cx + Cox

R

(34) | VV(xe 6x) = WV 4 €8x, v x, 8 |

Also if V (s minimized @xpoz.“ along each s
then
Wi = - <<ﬁx34m_. LV
| wﬂ C ¥
(

this s because
Eh = eew 3.”:.,<Ax&_+8m._.v ) (u.
welR
\7
w; gzﬂ solue %..c<axﬁ.+8m.u_8na._.no
: T .
4<?~,+s&.m3.m_. =0 , ¥4

"
mﬂ ﬁr+ n?».*w._.s..; u.o ) Yy
]
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1
T T = :
SEEHEHEES nm,_ i =0 . ¥
” hm 4<Ax¢u
I |
T : T e :
ST UV(x) +sCsju =0, Vi S (34)
So:
(8) VV(X)Tse= VV(%ot eowov So
F TV(Xo) + wo Sy Csq n_u. 0
as w,= -TW(xo)$,
M040w°

We will show next that  because the
S¢ are o-noi_.ﬁw&a , the foet that
YV(% ) so=0

couses that
VV(x) s =0 for au ¢ >1.

HM/00C/ 3.4

(*)

V()T 5o = TV(X) 5o+ WySy C 8y =
Wopws) TP (@
<<AXa.~+EaOMA
VV(xs)'sq = TV(x)'sq + w,57Csq =0
T Jﬂ\..i T )
4<AX3+£P¢PV (o]
I
VV(x2)+0,Cs,
So
4<Ax044mo “<<Adeﬂwo == "..4
mms,.._‘o%f I
= .. |
}

V <A.xu.v4ma
v <Ax.uv4. m.P"

QED

for Th @wv (b)
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(3.5) noso;o%m For +he CD eJ. :
V(%) 2 V(x,) 2+ 2 V(xa) = V(X)
e - J 4
ag CD (s q sd. 95. \—menm\wﬁpwﬂw@«f

ﬁ>o;8.9=u ) CD might w?@i
<Ax:u V(X) dﬂow j<n
but thes shows that at

most n Cterations ave needed
to achéeve V(X).

<m..£ NICE

,ﬂmqoomo.f as S 5:9:...._ nevey
achleves V(X) exackly,

Proot of Covollary:  ( V(xw= V(%)

3.
Th (3.3) N
Xn minimi2es V ap xo...h?,

|
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But K.ﬁmo\,..uw:cau"_xs

because !

Fact : o-oog.sm&_nm s¢ = lnear tndependence
of all S , (=0)... 4

£

(
for 2‘ :Mf then : Jan 5,50 V¥ (44
. n
and ...M:_Amm.“ =0 mos Some oy s-t. 2 Nl ]|40
= 0=
n
Z 4 Cs =0 - —u-  -n-
=\ 0
T & v .
S| 2 dCsg=0 e s
L=t é
v e¥ = TP “l~ .
L\b mm. nw. ,o n " \(~

d
T C >0 since C>0
\
o:. =0 V| = O-a contvadicton.
o> ¥
S¢ ,1=20)...,n~4 must be Wnearly

independent
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S0 Xo minimizes V on x,+R" = R"
S V(xn)= V(X)
One woy to wosos&um h-oci.s.u?»@ S
(3.6)_The Conjugate -Grodient Atq.

Choose x, € R"
set S =~ VV(xo) , i=o

) Stop if HVVIx<€

Choose wj e ong min V(x;+ws;)
- weRr
mn\.f ~,+_ = Xap + E&.w&.

Bii= LTV (e =TV ] TV (xpn)

€ R
(AZe ]
Sryi= =V V(X Y+ Bisy S;
i+ i+ P: )
ji= it —~
Go to 4) this feum makes C&

&m@&i from SD

HM /00C /3.4
(3.1 .‘—..,luﬂ For CG 95 and oqghs?r.o V:

(L) the Soy Sy u@:a«p&@& g*o«m ot stops

)

are C- ooJ,F@ ate

not proved heve
bub easy Yo check eq. for Soands:
2 WeCso
) *
By = [TV(x) = Tvxe) T TV(xe)
I IV (xo)H2
t\H__..nsgn.
/;\ .
S0 €Sy = ~sg CUV(x4)+ Wo 5,C $TC TV(x4) So
| el Usel
_ __wo__.r _ V(x0)'Se \
“ mom hwo | MO.—. nwo //o

R
i) CGolg. = a CD alg.
“ (Th 3.3)
wrm_”.“d X{ minimizes V on Xo+ L LSo,+) 511
for each X ?F.:w before Ct stops
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{

P....<~ CG Q‘J. w.mo—un 9m+@ﬁ k <n vevations

with X, = X ()

Comparison of C& and SD :

Aw.wv \\_.....w u:. woﬂ a m;bm%?.?.o <\ SD and CGk
T start ot the same o :

Ce s n hence CG hag
L = o theorettcal
Arv either \xﬂ x P@<P:.«Pwm er me.

C& SO N
V(xj) <VIix;) | vyl
\ |
CG S1

or

Remavk : What Espf happens (s wo.sotasw

Wke:




