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Jnequaldty constracned problem:

min {V(x): h(x)<o} = ¥ (1ce)
XER" _ A
h: R"— x.«u
Perturbation ?sowe.os..
T(Yy)= min {vix): {xvm.“;
xe RrR" A
Y(0)=V
Dual function:
Q_CV - min Tl.t.:qi :m.c
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mpw.“:“_ - evaluatable formula for d (A) .

d(A) ¢s also glven by:

d(A) = min JV(x)+ N h(x)] (18.2)
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| Using definttion (48-1) of d(A) until further
hotuce , an outline of duality .«r@oi
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Mxp&f s tn Th (44.2).
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we have :

{184 d()= U where

S convex on RM
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: Hence Tos (48.3) and (48.4) : " (13.5) l..El Under +he above conditions :

(125)  max d(A) =V =min { V() h(x)2o0] arq min (ICP)
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Since ,>V\c in the dual , we can use the

] %33 ) v T A /’
© eascy-evaluatable Pormula, for d in the dual, (o) h(%) =0 |
* 595”5@ the solution of the dual problem A Th (1.6)
and A =-Vw(o)

wom@:f, &£ w<90?.o?r$ .
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A the scngleton assumption (s vald :
4 We can fend X for (ICP) from X : i 1 P

‘ — | _ ‘ » =% = a9 min M<Axv+ »._,rmwi .
actually wuncque ) found by ] x €R" |
395.33%@ d. f for enw.wuﬂ

A . osm can @o on +to use 89&5@:*@& duals to
derive a anultipler alg. for (ICP) all
stmulowr to ons?ia constracned problem .
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Quodratic wxomspssgm The 251@ u@osgé of such F enables 459_\
A<@£ .“sawosgiu Ts various wa:osf.o:& | solwkbcon methods to be g@<@~o_umo, or Q.Ps.
Means of mor::m % o wsﬁB&S program, | Solution of Q.Ps
which s an optimization problem of the kind : For our standard quadratic

. . | the unconstrained qlobal minimizer s 10.,._?
min ngipz_ w:pgspfo : A% w b

XeR" _ For +he QP : theve ave 2 woamim situations :
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Practical applications of QP’s tinclude: ¢
. T:%sm seavch dcvections for some lLe. D(-C'b) <
advanced olgs. Obviously in this case & _ _ -1, 5
o constrained optimal control problems X = | solved
Feasible set mumxm:wzuaxm.%w m @ .lﬁ;wm_u more 3
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In case T :
Q@ow 9?2._» mmpro&_m&& om ﬂL
T
Mxm%._.. some selection of

the rows of
D'x =¢
are sakisjred as
@o«c\&r.ﬁ constraints
and DTx<{

Hence X (for @P.) con be found by :

o for eoch 13?.5@ selection of the rows
of Mx={ , T.sop the corresponding

o_u.w%:&( X

N e
apmu as V= m_.:p%?f.o and each |

row o* e..,xn*,. vs & Unear

om:\&\i& constracnt
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o check ?:. ._w@?m...wz\e&m Om any suth X
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o choose the ?ﬁz&m X which qives the Least
o_o+m§,n9f.os cost
AS@»« among all o_oisi Xs ¢n F).

= optimal X ()

BSPemJ %os Q.Ps
The 1:.;3&( Q.P \s:

min Ms._. b +Mx4ox : Pax.%mow
S _J

xeR" ~ T —

V(X) = convex A h(x)
ol h¢(x)are

\ convex

_uwe,s‘_& _o..cr_ms (S tonvey

—{ )|

T = convex

(%) mony Q.P. algs work Uke this but choose
the xs to be tred (n an intelligent way
So dhat not all of them are needed.
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Provided the Slater constraint mﬁsp_....?.osioz

= m! V T
d(A) H.m_“ﬂs*. (x] + A roaw is satisfied :
=min {(a-N§)+(b+2"A)x +4 x"Cx] | min { V(x) 1 Dx s =V
xeR" x€R" r L |~
wadratee —
- AQ()A*H IM.AT+B._.>V._.01AAT+U.—.>V \ - .NI| max &m»v \1—
. n_u . E.ﬂ. wﬁ._s&‘_ (18.5) A>0
Mindmumw o% o stondavd AeR™
unconstvacned m.Fo.a_sc\f.o R L ¥
. . M., 4 P,
Fact: the %o.»»f .&ms?mimi that : /=\ N\ / he duat @.P

T SV be %amasﬁpim at y=0 *oa Q.P. can be ?;sm eascly a?os

can be 6198& f the Slater constracnt ?., the duel Q.P < (42.6)

B«;QrTS?o:_ | Often : m <<n :
n .
J xeR": Dx <f then constrained optimizaktion of the
,~ m l;s Can be much eascer than devect
,mr%. (Dx); < }i _
\, constrained optimizakion of the n x;s ,

=> Lence the 1o$s¢.& oo_s_o:&o&.osﬁ

@ very reasenable condition |
mmu:o?oo&o@ of the cual problem

assumed do be satisfced here
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dinear programming

(also very important for applications)
A J_aoﬁ tneor program is '

min anx : Dx m%w
xeR"

A op Weatcons

° ow¢n3mN9¢mo: (h €eConomdlcs
. o_og:?e contyol

The Corners om €
are called (ts

extreme 12.\:.? .

m?r&\ mencmizer mo‘w a L.P
ts an exireme point o% F

Ix: Dx M%mL_
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Many gmolwrsm ?q soluing LPs find all
extreme points of F, then ?_c_ an extreme
point quving least cost , and that is an X
>o¢sn§ , those algs. iterate so as to consider
o:\£ extreme points mn_\e& lower cost than

does the cwrrent extreme point.
Duality for LP:

The primal problem (s -

Se.: A x*.moW

4 _ rO: with convex h;

V(x) = convex
L

primal w«oraas_ = conveyx
/2

M = convex
0::".3; {VO)+ ATh (o]
XeR"

= mown ﬁly.qm + A.N.....U,_.PVA.XW
XeR"
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13.8
(13.8) Lemma, d(A) = -00 & z+D7) #0

wxoom " u*.. z +D") #0, constder

X 2 -0 (x+Dd7)) , 6-scalar
=N+ (DN X = -0 )z £ D
whith can be made as :@w?w?m as descred

E So.scsw the scalar © r:.w @:o:ur.
Hence one can make A" L+ (24D vax

Then «

as soap&%@ as desired. J o_‘.oo:.sm X appro-
w:.\?wmf , which vs what vs meant _ou..
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Now : assume the Slafer constraint A:&»f

.?,op\wmo: vs valud.
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Then : .
min Nuax“ Dx £ u <« _ the 1«.“3& w.&
XER"

i
V = max d (A)
A20
—
mmSO@ d(\)= ~co = max QA>V = max A\.\/.ﬂ*.v
wheeh cannot A20 A0

be maximal mm 2+D\ =0 24D\ =0

\ )
2+D'A#F0 [

we tan ?Q@w out such
nOR- Maximizing As r.“_
%ESN_ the constraint when m <«<n
24D\ =0 q.-i-z

J}@ dual L.p. |
_uo+m;29=.u sﬁ?»

_
d Q) QED .

————

Zof@” you could not rowm to mc._mf.f write
a uoo& alg. ._woﬁ LP or QP ...

use the excellent (and very sophisti-
oﬁ@mv pe._oB‘J pregrams .




