General problem of mathematical programming

f(y)>min,ye QcR" (1)

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

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

h(y) <0,
M) =0 ")
h(y)=0,
0,yeQ,
2(Q) = - XapakTepucTuyeckas dyHKLMA MHOXeCTBa
17 y & Qa Q

x(©Q)=<0
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Auxiliary functions and sets

Feasibility function G(y),yeD:
G(»)=0,yeQ, (4)
G(y)>0,ye 0.

(5)
(6)

G(y) = max{g,(y),...,&,(»)}
G(y) =max{0;g,(y),.... &, (»)}

w, =8 Ly, v =l Sy )<i< N,
Uy =y,i=N,

Vo =y,i=0.

$,=0, S,u)={,eR  :(u,v) 48}, 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)
—(10)
D,={u,eR' :y ela,,b],1<;<@1)
LEMMA 1
G' () = min{G(u,,v,) 1 y; €[a,.b,).i +162)< N}
Projecting (Q onto coordinate axes  y;,¥ :, », (13)
Q. ={u, eR :3(u,,v,)eQ},1<i<N. (14)
LEMMA 2
O ={u,eR :G'(u,)<0} (15)

LEMMA 3

Hi+1 (l/ll) = {yi+1 < [ai+19bi+1] : C;Hl(Z’lz'9yz'(+:ll'§E O}
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Nested optimization scheme

= f)
fi(ui) — min{fm(”iaym) Vi € H(l:!-l- Qui)}a U, Qi
Main relation

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

yeQ yi€lly yyelly(uy)  yyelly (uy )
f'(y»)—>min, y, eIl, c R'

I1, ={y, €[a,,b,]:G'(y,) <0}
2, y,) > min, y, eI, (y) S R,

I, (y) ={y, €la,,5,]:G*(»,,,) <0}

f3(u2,y3) — min

fN(uN—layN):f(uN—layN) — min, y, €1, (u,_,).
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[y, y,) > min, y, €TT,(u, ) (19)
u,_, €0, , —fixed
extr extr .. extr @(y)

nelly y,ell, (u) yyelly (uy_y)

Example %

fuy) == +(y, —1)°

g =y +y, -1

0<y,2,0<y,<2
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G*(») =3, +7, -1

G'(y,) =min{y, +y, 1y, €[0,2]} = y, ~1

IL () =1y, €l0,2]: y; + y, - 1< 0§ =[0,1- ]
II, ={y, €[0,2]: y, 1< 0} =[O0, 1]

[0y ==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,
a cnesa ot 1y0ObiBaeT, N03TOMY Ha OTpediE 1 — y, ] €€ MUHUMYM
OOCTUraeTcsi B TOYKe, =1—y, , a 3Ha4yeHune paBH@yl2 -2y, +1 ,TeE.

f1()=2y =2y, +1
Ee MMHUMYM Ha oTpeske [0,1] LOCTUraeTcsl B TOUKE =1/2

[205,9,)=1/4+(y,-1)* Tk TIL,(1/2)=[0,1- 1@ =[0yiGRBaeT, 76
y,=1/2
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