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Hcnons3oBanue cucteMsl nporpammupoBanus [Iposor nis 3agay onTuMu3aum
CYIIECTBEHHO MEHSAET TOAXOJ K TMPOrpaMMHUPOBAHUIO, TPeOYyeT JajdbHEWIero
pPa3BUTHS SA3bIKA MMPOTPAMMHUPOBAHUS, TIPUHSITHS HYKHOTO PEIICHUS B COOTBETCTBUU
C paccMaTprUBaeMOM CHUTyalHeW. DTH BONPOCHI aBTOPOM H3Y4YaIIMCh U PE3YIbTATHI
nyOJUMKOBAIMCh B €JUHCTBEHHOM HCTOYHHKE — cOopHHKe «Jlokmanel Onecckoro
CemuHapa 10 JUCKpETHOM MaremaTuke». Pa3Buthe s3blka CBS3BIBAJIOCH C
pa3paboTKOM U MpuiioKeHueM anreOpsl Teopuu uHTeiekTa (cM. ([2], [3]). B [4] B
CUCTEMY BHEJPSIETCS] aBTOMAT C MaMSThIO, KOTOPbIA MOXKET TPAKTOBATHCA KaK «MO3I»
cucteMbl. be3 3Toro perieHne CIoKHbBIX 3a/1ay O MeperpaBax, paCCMOTPEHHBIX B [4],
ObLIO OB HEBO3MOKHO.

B cucremax mnporpaMMHUpOBaHHs MPOLEAYPHOrO THUIA MPOUECC PELICHUS
3a/1auu, KaKk MpaBWJIO, OJJHO3HAYEH U KECTKO 3aKperuieH mporpammuctom. [Iporpam-
Ma, co3nanHas B [Iposore, 3To omucaHue Mupa Te€X 3HAHUN, C KOTOPHIMH CBs3aHa
paccmaTpuBaeMas mnpooOsiema. S3bik [Iposora Ha3bIBalOT Takke — SA3BIK LEJEH.
3amaBas pa3aUYHbBIC LIETM MbI, KaKk Obl B JUaiore ¢ KOMIBIOTEPOM, MpHUOOpeTaeMm
HOBBIC 3HAHUS O HaIIeH poleme.

[Tpumenenue Ilponora mis pemieHus 3aad TEOpUU rpaoB — HAXOXKICHUS BCEX
anep rpada, HEIIOTHOCTH, XPOMATUYECKOrO0 YMCIa MOXXHO HaWTtu B [5], 3amayu
JTUHAMUYECKOTO  MPOTpaMMHUPOBAHUS, HEKOTOpPbIE  3a/ladyd  IEJIOYUCICHHOTO
IpOrpaMMHPOBAHUSL PACCMOTPEHHI B [6].

3agaua onTuMu3anuu NoprTdeis

KoBapuanuonHnas maTpuiia COBMECTHOI'O paclpeleleHUs] JT0XOJHOCTEeH Tpex
BHJIOB IICHHBIX OyMar, OKHJIaeéMbI€ JOXOJbI OT KOTOPBIX cocTaBsaoT 20%, 40% wu
10%, cOOTBETCTBEHHO, UMEET BH]I

0.0002 0.00006 —0.00008
Q = 0.00006 0.0003 —0.00004

—0.00008 —0.00004 0.0001
Haiitu mpomopmum 1meHHBIX Oymar, obecmeunBaronue noxon 30% mpwu
MUHUMAaJIbHOM YPOBHE PHCKa.
MaremaTuyeckas MOAEIb 33/1a4u, €CI 0003HAYUTh NMPONOPLUUHU IIEHHBIX OyMar
— X1 ¥ YyMHOXHTh KoBapuanuoHuyioo Marpuiy Ha 50 000 (3TO He W3MEHHUT TOYEK
AKCTpEMyMa) UMEET BUJ

10X] +15X; +5X; +6X, X, -8X, X, —4X,X, — min
2X, +4X,+X,=3

X, +X,+X, =1

X, >0
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Pemenne 3amaun gacr cnenyromas nporpamma Ha [Iposor
domains n=integer r=real m=r*
predicates nondeterm f(m, r)
nondeterm x(n,n, n)
clauses x( A,B,A):-A<=B.
x( A,B,X):-A<B,NA=A+1,x(NA,B,X).
f([X1,X2,X3],Res):- x(0,256,Y1),x(0,256,Y2),x(0,256,Y3),
X1=0.01*Y1,X2=0.01*Y2,X3=0.01*Y3,
2*¥X1 +4*X2 + X3 =3,
X1+ X2+X3=1,
Res=10*X1*X1 + 15*X2*X2 + 5*X3*X3 + 6*X1*X2 - 8*X1*X3 - 4*X2*X3.
goal f(1X1,X2,X3],Res), Res<=6.
/¥ X1=0.11, X2=0.63, X3=0.26, Res=5.9443
X1=0.14, X2=0.62, X3=0.24, Res=5.9068
X1=0.17, X2=0.61, X3=0.22, Res=5.8987
X1=0.2, X2=0.6, X3=0.2, Res=5.92
X1=0.23, X2=0.59, X3=0.18, Res=5.9707
5 Solutions
OnTumanbHOE pelIeHHe :
X1=0.17, X2=0.61,X3=0.22, f=5.8987,
TouHoe pemenue f=5.8979
3amMeuaHus K IporpaMMme:
[Ipenukat x(n,n, n) 3aJaeT NPOMEKYTOK U3MEHEHHUS IEPEMEHHOM.
Bcnomorarenbasie nepemenHsie Y1, Y2, Y3 BBoadATcs, Korjga OCHOBHBIC
IepeMeHHbIe He 00s3aTenbHO 1enble yucia. CBos cnenuduka nMmeeTcss B paboTe C
[ENbI0 TIPU PEIICHWH 3a7a4 ONTUMHU3AIMH: TPOIEecC OOpabOTKH eI MOXKET
OJIOKMPOBATHCSA U 3aIyCKAThCSl BHOBD B XOJI€ PEIICHUS 3aaun. */
[Iposor moxxHO 3¢(HEKTUBHO MUCTIOIB30BATh MPU PEIICHUH 33144
IEJIOYUCIICHHOTO JIMHEWHOTO TTporpaMMupoBanus. PaccmorpuMm 3amaay
2*¥X 1+ X2- X3 <=4,
4*X1 -3*X2 <=2,
-3*FX1+2*X2+X3 <=3,
Xi — 1ienple, IOJI0KUTEIIbHBIE
Rz =X1 -3*X2 +3*X3 - max
Jyist periieHust 3TOM 3a/1a4u UCIOJIb3YyEeM TaKyI0 IPOrpaMMy
domains n=integer
predicates x(n,n, n) f(n,n,n, n)
clauses  x(A,B,A):-A<=B.
x(4,B,X):- A<B,NA=A+1,x(NA,B,X
f(X1,X2,X3, Rz):- x(0,3,X1),x(0,3,X2),x(0,5,X3),
2*X1+ X2- X3 <=4,
4*X1 -3*X2 <=2,
-3EXT+2*X2+X3 <=3,
Rz = X1 - 3*X2 +3*X3.
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goal f(X1,X2,X3, Rz).
/* X1=0, X2=0, X3=0, Rz=0
X1=0, X2=0, X3=1, Rz=3
/* u max oanee. Ho 6ce peuieHus 8b1nucvl8amo He HYHCHO */
X1=2, X2=3, X3=3, Rz=2
19 Solutions Hszmenum yenw */

% f(X1,X2,X3, Rz), Rz>=10.

/¥ Xl=1, X2=1, X3=4, Rz=10

X1=2, X2=2, X3=5, Rz=11
2 Solutions  Onmumym onpeodenuncs */
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The optimization of profits when promoting goods in the market of high
competition, which stimulates producers and sellers to find mechanisms for effective
regulation not only of sales, but also of means of information transmission and
created value of manufactured products, is an actual problem. One of the most labor-
intensive problems of business research is the calculation of institutional formations,
which are called sales channels. The diversity of the distribution channels structure
consists of rather complex interconnections, which are connected in a variety of
combinations. In the base channel, the channel participants act independently from
each other in achieving their personal goals.
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