1 3-Nelinearni programovani

opt{f(f)}/)?eﬂgm”

nelinearni funkce nebo podminky.

Obecny algoritmus optimalizace:

=0
iniciace startovaciho bodu ¢ ; k=1
stanoveni sméru pohybu D®

urceni optimalniho kroku o
— k+l1 — k —_

. aktualizace & =& +a'eD"

. je li optimalita true pak konec

jinak k:=k+1 a navrat na bod 2)

(k)

AN

Metody:

1 Newton 9 (NR, Quasi-Newton)

konjugovany gradient,

DFP,BFG,
redukovany gradient)

3 Vnitini
trajektorie
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2 3-Nelinearni programovani

Newtonovsky pristup

0p(x),
¢(x ?(n)+ ox Y
mv =1
e 223,
Ox
¢(xo) X, =X, +Ax
o(x) ,

-—/,X:* / X1 XO

x:[xl,....xax] ,[J]: cee

Y= |:§019°°°s¢ay:|T

7(%,)+[),]Ax = 0= Ax =—[J,] @(%,),
X, =X, +Ax
Podminky pro nulovani:

BPF |Zadané bilance uzlu

OPF |Gradient Lagrangianu
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3 3-Nelinearni programovani

Postupné kvadratické programovani:

HEW)ep W= vrE®)

Z.akladni algoritmus Newtonova pristupu:
= =0

1. iniciace. k=0, &=¢
2. vypocet VL(k),
stanoveni mnoziny aktivnich omezeni
3. jelioptimalita true pak konec
jinak pokracuj

4. stanoveni[J(k)] ’ [H(k)] ’ [W(k)]

. k z (k) —(k)
5. FeSeni rovnice [W( ):I *AS =-VL
event. obsluha omezeni
= (k+1) 2 (k)

= (k)
6. korekce 65 — "’Af
k=k+1, navrat na 2.
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4 3-Nelinearni programovani

Metoda nejvétSiho spadu .

F(\7), V= [vl,...,vav]T ,.. funkce ,vektor promennych

D= [d1 yeens g, ]T ,..NOYMOVany Smerovy vektor(z d’ = IJ

Vi
Deriavaceve sméru D
Vv, = vy +td;, = dv,/dt = d,

o d
_ ’H ,_/%'_'t_‘
dF (v, F(vy+t.D)—-F(, & OF (v A _
G0) _ iy (7 +2D) (v°)=z (V)Oﬂzwv(vo)p
dD t—0 t = Ov, dt
a...vzdélenost odv,, D=-V'F (VO )...smér gradientni metody
i

F|v+aD |=®(a), a®=argmin®(a)..optimalnikrok

do(a)

=0;= V' F (¥, —a®V'F(%)).VF (%) = 0soucin L sméri

da

_VF (VO ~a®VF(7, ))

1

~VF (V)
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5 3-Nelinearni programovani

kvadraticka aproximace :
F(V):F(v*)+%(\7—\7*)T [H](7-7")
6F_(V_)j :[H](v—v*)zg(v)

ov

azF(v)J (]

o’
1

F(Vk+l):F(v*)+§(\7k ~a,g,-7") [H](7 g -7)=0(a,)

00 (a, )
oa,
_g[H|V-V)  ga
" g/[Hlg, & [H]s

=a,.8, [H]gk -3, [H](vk _‘7*):0
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6 3-Nelinearni programovani

Metoda konjugovanych sméri.

s[o]s, =0 Vi i)

S....smery konjugované k [Q]

[Q]...symetrickd poz.def. matice

F(v)= aﬁn%vr [0]v

g, (v)=a+[0]v,= 0=a+[Q]V’

predpoklad : zname s, , k =0..n—1
min

V., =V, +aSs,, a =arg F(v, +as,
k k Kk k k k
. ’ a>0 ( )
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7 3-Nelinearni programovani

Redukovany gradient v_r

p(e=5(p))
cilova funkce: F| p, 5(p) |, vektor nezavisle,
— )
X (z&visle) proménnych
X = {'3} ...... ox —rozm. sloZeny vektor proménnych
c

R ( 0, 5) = OR—rozm. vektor vazeb.podminek:

0=dR(p, &) _[ZRJdpJ{aR]da:

0 0c
_dR(p.5)_(oR) [oR)(da)_
dp ap o5 ) \ dp
[ do, oo, |
0 -0
dG _ {671 R _ P P
dp | o p
r ° P 00 1 00 1
| Op, Py |
dF ] '8_F+ oF o, |
dF dp, op, 80— 8101
VFp:d—_: . = .
S I N
Ldpsc | | Ops H 00, Op, |
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8 3-Nelinearni programovani

- AT _ T
Y _vr 4|99 v =vF 4| vET| 22
dp "l op r op
— a1 _\T
ﬁ_:VF — VFUT- ﬁ %
dp r oo | Op

formulace optimalniho rezimu:

LFE)=-FE)+H e+ REF) + ¥,()

%f_/

podminky  penalizace

chodu
podminky 1.Fadu:

OL OF 672( ) T 0— -
lolej 80 0o

0L OF 873( ) T_0 oL _
op ap op © 04
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9 3-Nelinearni programovani

Projektovany gradient.
L=F ()?) +A'T ()7) ....Lagrangeova funkce

v (_) VT ().
X / P /
tecnd nadrovina pro T'(X
KKT podminky proV' ( TT VTF(_*)
VTF<X*)+[VTF(E*)] A =0 v optimu

P=-V'F- [VT 1:}.1 .hledany smér projekce gradientu
[Vl:].}_’ =0, [VTI:]/T a P jsounavzajem kolmé
0=—[VL|V'F-[V[][VT|1=

1=—(VIV'T) VELV'F

_{[diagfb] ~V'T.(VEV'T) vf} V'F

Projek¢ni matice
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10 3-Nelinearni programovani

Spadové metody
(redukovany gradient):

PY=—VTI( 5 )
Vypocetni postup:
P =5, =1 Pocatecni iniciace
2 ﬁ( )_c) -0 Reseni ustileného
stavu
3 5 ﬁ](a_ffj Vypodet 1
05 [\ o5
R(x nocet V. F
4 v.F- azj . OR (_x) 7 Vypocet V;
op op
5 |V,F projekceV,F
6 |if |V, F|<zpak END eise7 kontrola optimality
7 o=opt(*) Urceni kroku o
8 | p=p-aV JE, korekce
9 k=k+1; Goto 2 navrat
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