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SIZIQLI EMES PROGRAMMALASTIRIWDIN’ ULIWMA MA’SELESI
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45O
&,\b&@ Sizigl emes programmalastiriwdin’ (SEP) uliwma ma’selesi dep,
28:3. ? 0 (X, Xy X ) <b, i=12,..,8,

Wkl g
N 2
S }‘%} 9, (X, Xy X ) =b, i=S+15+2,..,m

sheklewler sistemasin qanaatlandiratug’in ha’'m ko'p o’zgeriwshili (argumentli)
f(X,X,,..., x ) funktsiyasina ekstremum (minimum yamasa maksimum) ma'nis

5 EENP ety
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beretug'in  x" =(x,,x,,.,x,) vektorin (noqatin) tabiw ma’selesine aytiladi. Bunda

AN

f(X,X,,.., X ) ha'm g,(x,x,,.,x,) (i=1,m)—uliwma jag'dayda sizigh emes, belgili
“

funktsiyalar, al b5, (i =1,_m)—beri1gen sanlar. (Aldagh wag'itlar1 qolayliq ushin i =1,m

S

belgilewinen paydalanamiz. Ol i indeksi 1 den m ge shekem pu’tin ma’nislerdi qabil
etetug’in, al shtrix belgisi bag’ana-vektordi an’latadi).
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16 2 SEP ma’selesin a’dette 1gshamlap, to'mendegi ko’riniste jazadi [1,2]:
5 @«S%Q F(Xy, Xy yons X, ) —> min(max), (1.1)
_
\ Lﬁ% g.(X,Xy00,x,)< b, i=1s, (1.2)
59 D) :
z{g} ‘ g, (x,X, 0, x,)=b, i=s+1m (1.3)
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Bunda f (x,,x,,.,x,)-SEP ma’selesinin’ maqset funktsiyasi, (2) ha'm (3)

qatnaslar1 ma’selenin’ sheklewleri yamasa shegaraliq sha’rtleri, al g, (x,,x,,..,x,)

(R
E

(i =1,m) — funktsiyalar1 ma’selenin’ sheklewlerinin’ funktsiyalar1 dep ataladi. Sonday-
%  aq, (2) ha’'m (3) sheklewlerin qanaatlandiratug’in n o’lshemli ga’legen x=(x,x,,..x,)’

vektor1 (nogati) SEP ma’selesinin’ mu’mkin bolg’an sheshimi dep ataladi. Ma’selenin’

@
NE

barlig mu’'mkin bolg’an sheshimlerinin’ ko’pligi, onin” mu’mkin bolg’an ko’pligi
(oblast1) dep ataladi ha’'m ol aldag1 waqitlar1 D ha’ribi menen belgilenedi. Sizigh
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programmalastiriw (SP) ma’selesinen o’zgeshe, (1)-(3) SEP ma’selesinin” mu’mkin
>0 bolg’an ko’pligi do’'n’es ko’plik bolmaw1 mu’mkin. (Qolayliliq ushin to'mende ko’binese
X=(X,X,,..X, ), S xynx,)=f(x), g (x,%...x)=g/(x) (@(=1m) belgilewleri
paydalaniladi). Sonday-aq, bul ma’selede m ha’'m » shamalari o’z-ara baylanish emes:
m shamasi » nen u’lken, kishi yamasa og’an ten’ boliw1 mu'mkin.
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Ma’selenin’ magset funktsiyasina ekstremum ma’nis beretug’in mu’mkin bolg’an

ROL

sheshimi, onin’ optimal sheshimi yamasa tek sheshimi dep ataladi. Geyde om
argmin f(x), x e D ko’rinisinde belgileydi. Maqgset funktsiyasinin’ ma’selenin’ bunday
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sheshimine sa’ykes ma’nisi, onin’ optimal ma’nisi dep ataladi.
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Geypara SEP ma’selelerinde x,x,...x, o’zgeriwshilerinin’ ayirimlarina yamasa
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barhgma x,>0 ( j=1s;s<n) teris bolmaw sha’rtleri goyilg’an boliw1 mu’'mkin.

7

Bunday sha'rtler o’z aldina tikkeley beriliwi yamasa (2) ha’'m (3) sha’rtlerine

e
o

kirgiziliwi mu'mkin. Ma’selen, x, = y? almastiniwin orinlag’anda bul sha'rtler tikkeley
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orinlanadi.

Egerde (1)-(3) ma’selesinde f(x) ha'm g, (x) (i =1,m) s1zigh funktsiyalar bolsa,
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onda olarg’a sa’ykes ma’sele SP ma’selesi boladi. Al, egerde bul funktsiyalardin’ en’
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keminde birewi s1ziqli emes funktsiya bolsa, onda sa’ykes ma’sele SEP ma’selesi bolad:.

Jogarida ga’liplestirilgen (1)-(3) ma’selesi og’ada uliwmaliq sipatqa iye boladi.
Onin’ sheklewlerindegi ten’likler ha’'m ten’sizliklerdi ten’ ku’shli tu'rlendirip, bul
ma’seleni, SP ma’seleleri jag'dayindag’ siyaqli, og’an ten’ ku’shli ha'r quyli ko’rinislerde

S
8

jaziwg’a boladi. Ma'selen, qa’legen ten’sizlikti ja’rdemshi z o’zgeriwshisin kirgizip,
og’an ten’ ku'shli ten’lik penen almastiriwg’a boladi:
g(x)<0e g(x)+2z> =0

G

Al, ga’legen ten’likke ten’sizliklerdin’ jub1 esabinda garawg’a boladi:

- <0
() =0 (_){ gx) <0,

g(x) <0
Sonday-agq, ten'liklerdin’ sistemasin barqulla tek bir ten’likke keltiriwge boladi:
g (=0, i=lme>Y g2 (x)=0

i=1

Usilardi esapqa alip, (1)-(3) og’an ten’ ku’shli bolg’an
f(x) > min(max), (1.4)

C

3
)¢

&

.e&’:i"iﬁ

i

o
R

e
‘iﬁﬁ‘iﬁ G

P
X

g.(x)=b, i=1m (yamasag (x)<b, i=1m) (1.5)

ko’rinisindegi ma’sele menen almastiriwg’a boladi.

'mygai

Aldagh waqitta mu’'mkin bolg’an D ko'pligi » o’lshemli E" Evklid ken'isliginde

Vo

jaylasqan, shekli o’lshemli SEP ma’selelerin qaraymiz (Vektorlardi qosiw ha’m sang’a
ko’beytiw a’'melleri, eki vektordin’ skalyar ko’beymesi ha’m arasindagi qashiqliq
tu’sinikleri kirgizilgen, » o’lshemli x=(x,x,,..x,) vektorlarimin’ ko’'pligi » o’Ishemli
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Evklid ken’isligi dep ataladi. Bul Kken’islikte x=(x,x,,..x,), y=,V;»V,)EE"

¥
B

vektorlarinin’ skalyar ko’beymesi () =x0,+ X0, +.tXx,y, = le. v, formulasi
i=1

s

G

menen, al xe€ E” vektorinin’ normasi IX| =[x %)} = /i 2 formulasi menen aniqlanad.
i=1 '

Gl
&

Sonligtan x,yekE" vektorlarinin’ arasindag’i gashigliq

px,y)=[x—y|=[x-y.x-p)]" = /Zn:(xi -y,)* formulasi menen an’latilatug’inin eske salip
i=1
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Berilgen (1)-(3) SEP ma’selesinin’ sheshimi tu’siniginin’ o’zi bir ma’nisli emes.
Sonligtan oni da’lirek aniglaw talap etiledi.
Egerde barliq x € D ushin

fESf) (FE&)2 f(x) (1.6)

ten’sizligi orinlansa, onda x" =(x;,x,,..,x,) nogati f(x) funktsiyasinin’ D c E"

7’

ko’pligindegi globalliq minimum (maksimum) noqati yamasa (1)-(3) ma’selesinin
globalliq sheshimi dep ataladl.

Meyli, S(x*,g):{er" / x—x*HSg}—g>O radiusli ha’'m orayr x" noqatinda

bolg’an tuyiq shar bar bolsin. Egerde barliq x e DN S(x",¢) ushin
SO (f()2 f(x) (1.7)

ten’sizligi orinlansa , onda x noqati f(x) funktsiyasinin’ D c E" Kko’pligindegi

lokallig minimum (maksimum) noqati yamasa (1)-(3) ma’selesinin’ lokalliq sheshimi dep
ataladi (“Globalliq” atamasi frantsuzdin globus”-
“shar” degen so’zlerinen aling’an bolip, bizin’she “ ha'r ta’repleme”, “toliq”, “uliwmaliq”
degen ma’nislerdi an’latadi. Al, “lokalliq” atamasi latinnin’ “localis” degen so’zinen
aling’an bolip, bizin'she “jergilikli”, “belgili shekten sirtqa shigpaytug’in” degen
ma’nislerdi an’latadi).

)« AN (4

global”-“uliwmaliq” ha’'m latinnin

Egerde (6), (7) ten’sizlikleri x # x~ bolg’anda gatan’ ten’sizlikler bolsa, onda x
qatan’ globalliq minimum (maksimum) ha’m qatan’ lokalllq minimum (maksimum)
noqati yamasa (1)-(3) ma’selesinin’ qatan’ sheshimi dep ataladi. Ma’selenin’ globalliq
sheshimi, onin’ lokalliq sheshimi de boladi, biraq kerisinshe tastiyiglaw barqulla duris
bola bermeydi.
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Annotaciya

Bul jumista s1zigli emes programmalastiriwdin uliwma maselesi qaralip, onda
s1izighh emes programmalastiriwdin sizighh programmalastiiw maselesinen parqy,
magqset funkcia, shegaraliq shartler, mumkin bolgan sheshimler koépligi, optimal
sheshimler, lokal ham global ekstemum manisler tusinikleri berilgen.

Bu ishta chiziqli emas dasturlashning umumiy masalasi qaralib, u yerda chiziqli
emas dasturlashning chiziqli dasturlash masalasidan farqi, maqsad funkciya,
chegaralik shartlar, mumkin bo'lgan yechimlar ko'pligi, optimal yechimlar, lokal va
global ekstremum giymatlar tushunchalari berilgan.

B aToii paboTe  paccMoTpeHa ~ o6umasg  npobjemMa  HeJMHEHWHOro
IpOrpaMMHUPOBAHUS, TA€ JAHbI MOHATHS OTINYHSA HEJMHEHHOTO MPOrpaMMUPOBaHHUS
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OT 33/ia4¥ JIMHEHHOT0 MPOrpaMMHPOBaHUS, 11eJIeBOU QYHKIIMU, TPAHUYHBIX YCIOBUH,

MHO>XeCTBad BO3MOXHbBIX pEMEHHﬁ, OIITUMAJIbHBIX pemeHI/Iﬁ, 3Ha‘{6HI/Iﬁ JIOKAJIBHBIX U

r106a/1bHbIX 3KCTPEMYMOB.

In this paper, the general problem of nonlinear programming is considered,
where the concepts of the difference between nonlinear programming and linear
programming problems, objective functions, boundary conditions, a set of possible
solutions, optimal solutions, values of local and global extremes are given.




