General problem of mathematical programming

f(y)>min,yeQcR" (1)

O={yeD:g,(y)<0,1<j<m} (2)
D={yeR":y ela,b1<i<N}

h(y)=0~ |h(y)| <5, 8>0

h(3) <0,
h(y) =0 < (¥)
h(y) =0,
0,veQ,
x(0) = - XapakTepucTuyeckas dyHKLMA MHOXeCTBa
17 b4 & Qa Q

x(©Q)<0
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Auxiliary functions and sets

Feasibility function G(y),yeD:

G(y)SO,yeQ, (4)
G(y)>0,y¢0.

G(y) = max{g,(¥),.. g, (M)} )
G(y) = max{0; g,(¥)s 2, (1)} (6)

ui:(ylam 9yz')9 vi:(yiﬂam ,yN)a(l)SiSN—L
Uy =y,i=N,

v, =y,i=0.

S =0, S.w)={v.eR :(u,v)qgp},1<i<N-1

IT,, () ={y;., € R': A5 Vi) €5:,,(9)}
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Sections and projections
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Reducing the feasibility function

G" (1) =G(y)
G'(u,) =min{G" (u;, ,,,): ., €(¥)),b,,1}, 1<i <N -1,
D,={u,eR' :y ela,,b],1<;<@1)
LEMMA 1
Gi(ui) — min{G(uiavi) : yj = [ajabj]ai + 1 S—Z)S N}
Projecting (Q onto coordinate axes  y;,¥ :, », (13)
Q. ={u, eR :3(u,,v,)eQ},1<i<N. (14)
LEMMA 2
O, ={u, e R :G'(u,) <0} (15)

LEMMA 3

Hi+1(ui) — {yi+1 < [ai+19bi+1] : Gi+1(ui9yi(Jr:ll'§E 0}
Nested optimization scheme



Nested optimization scheme

= f)
fi(uz') = min{fiH (U, Vi) Vi € A7)}, u, € O,
Main relation

min f(y)=min min ... mus) [ (V)

yeo yielly y,elly (uy)  yyelly (uy_y)
f'(y»)—>min, y, eIl, c R'

I1, ={y, €[a,,b,]:G'(y,) <0}
f*(3,¥,) > min, y, eIL(y) S R,

I, (y) =1y, €la,,0,1:G*(»,,»,) <0}

1’ (uy,y;) — min

fN(uN—lﬂyN) = fuy_,yy)—>min, y, eIl (u,_).
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Nested optimization scheme

[y, ) > min, y, €I, (u,,) (19)
u,_, €Q, , —fixed
extr extr .. extr @(y)

nelly yyelly () yyelly(uy_ )

Example %

SOy = (y1_1)2 + (), _1)2

g =y +y, -1

0<y,<2,0<y,<2

Nested optimization scheme
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Nested optimization scheme

G =y +y, -1

G'(y) =min{y, +y, -1, €[0,2]} = y, -1

IL () =10, €[0,2]: 3+, -1<0; =[0,1- /]
I, ={y, €[0.2]: y, 1< 0} =[0, 1]

[y ==D" + (3, - 1)’
fl(yl) =min{(yl—1)2 +(, _1)2 y, €Il (y)=[0,1-31}

dyHkums (y,—1)° +(y, —1)> pocTUraer MUHMMYMa Moy, B eauHULE,
acnesa oT 1y0ObiBaeT, N0O3TOMY Ha OTpediE 1 — y, ] €€ MUHUMYM
OOCTUraeTcsi B TOYKe, =1—y, , a 3Ha4yeHune paBH@yl2 -2y, +1 ,TeE.

f(y)=2y =2y, +1
Ee MyHUMYM Ha oTpeske [0,1] JocTUraeTcsl B TOUkEe =1/2

[2(05,9,)=1/4+(y,-1)* Tk TL,(1/2)=[0,1- 1@ =[0yiGABaeT, 76
y,=1/2
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CTpyKTypa AonyCcTuMbIX 0bnacTten
OHOMEPHOro rnoncka

G(y) —HenpepbiBHa B D nBCeG ' (1;,) HEMNpepbiBHbI NG, €D, U,

CREAOBRATe/TEHO,

no U, , uxcuposano
T.K. B (19) _ _, Nigbas 3apada (19) MoXeT ObITb NpeacTaBneHa B
BUME o(x) > min,xe 0 C R

Q ={xela,b]:g(x) <0}

g(x) 20

rge e
4a(x




CTpyKTypa AonyCcTuMbIX 0bnacTten
OHOMEPHOro rnoncka

1
xsmn—, x>0,

g(x) = X
0, ,Xx=0,

I, (u,,) = I a/,b}]

q;,=q;Wu,_) ai = az’j (u;_,) bij :bij (u; )

Koraa g, =1->11,(u,_) = [ailabil] ?

1. o=D

2. 0" BbIMYKS10€ MHOXECTBO

3. O- orpaqueHMﬂgj () MOHOTOHHO YHUMOarbHblI.



CBouCTBa LUeneBbIX PYHKUUN B
OOHOMEPHBLIX noa3agadax

Llenesas dyHKUMS B OHOMEPHOI 3a8a4ue (19) — 310 doyHKuhs(H, 1> V) npm
dOUKCUPOBAHHOM U, _,
CenapabernbHble PyHKLNN

f(y)=Zﬁ(y,-)

B runepnapannenenuneneQ = D

N
min f(y) =2, min f(3)
=] Ji€l4i>bi
Ycnosue Jlunwuua

! "

<L , v,y €0

y’ _ yH

FON - £

i - ?
f (ul) amnnumuesBbl I'IOy

l



CBouCTBa LUeneBbIX PYHKUUN B
OOHOMEPHBLIX noa3agadax

PaccmoTpum obnacTtb
Q={yeR*:y/+y;,-1<0}
Torna f>(»)= f(¥) - NUNWMUEBA C KOHCTaHTOM L

OpgHako f'(y,) NUNWKULEBOW HE SBNSIETCS: OHA YOOBNETBOPSET YCIOBUIO
[enboepa

CARIACS

L =L(1++2)
C KOHCTaHTOM

< LyJlyi =yl

0

CoxpaHeHme NUNLWMLEBOCTN - obnacTb - BbII'IyKJ'IbIIZ MHOIorpaHHUuK.



