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TpancrioptHa 3amada JIHIHHOTO TNPOTpaMyBaHHSA BIJHOCHTBCA 11O
MePeNiKy KITACHYHUX 3aBJaHb, sKi BUPIITYIOTHCS Ha TPAKTHIIL AiSITHHOCTI JFOICH.
3aBaaHHs MMOJsTrae B TOMY, OO 3HANTH TakWil BapiaHT 3aKpilUICHHS ITyHKTIB
NPU3HAYCHHS 32 MYHKTaMH BIANpPAaBJICHHs, NPH SKOMY 3arajbHi BUTpaTH Ha
TPaHCIIOPTYBAaHHS BaHTaXIiB Oy O MiHIMalbHI, TOOTO BapTiCTh NEpEeBE3CHHs
BaHTaXy € KPHUTEPIEM ONTHUMAJBHOCTI JUIS LBOTO 3aBjAaHHsA. TpaHcHopTHA
Mepexa — IIe KiHIleBa MHOXXHMHA ITyHKTIB (BEpIIMH), 3’€JHAHUX MK CO0O0I0
pebpamu (myramu), Mo SIKUM 3TIMCHIOIOTHCS TIepeBe3eHHs. B myHKTax 3a3HavyeHi
MOTY>KHOCTI ITOCTa4alIbHUKIB (31 3HAKOM «+» — MO3WTHUBHI BEPIINHH) i MOMHT
CHOXKMBaUiB (31 3HAKOM «—» — HETaTUBHI BEPIIMHHU).

INocranoBka 3a1a4i.

TpancnoprHa 3ajaya B CITBOBIH IOCTAHOBLI IIOJSTaE Yy BH3HAYEHHI
MIHIMQJILHOTO 3HaYeHHS (QyHKIIT
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TIpY 33/IaHUX OOMEKEHHIX

le'j— iji =bl', (i=1, ,j=,n),
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D b =0,
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D — MHOXHHA pebep;
1 — MHOXWHa BEpIIUH;

D;” — MHOXHHA pebep, 1110 BUXOJATH 3 BEPIIUHH [ ;

ler — MHOJKHHA pedep, 1110 BXOISITh B BEpIIUHY [ ;
b; — NOTYXHOCTI IIOCTa4alIbHAKIB ( bj >0 )/TIOTIHT CIIOKKUBAYIB ( b <0 );
X;j ~ KUIBKICTb O/IMHHILLL BAHTAIKY, AKUH NIEPEBOSUTECA 11O peodpy ij .

3ajava 1mosrae B BU3HAYECHHI ONTIMAJIBHOTO IUIaHY IIEPEBE3CHB, SKII0 MAEMO
HACTYIHY TPAHCIIOPTHY CiTb!

Pucynox 1 — TpancnopTHa mepexa

AHaJiTHYHa [TOCTaHOBA TPAHCHOPTHOI 33a4i B CITHOBIM IOCTAHOBII Mae
BHTJIAA;

F= 4)612 +2x15 +8x18 +4X21 +6)C23 +2X24 +3X25 +6X32 ++6)C34 +
6)637 +2X42 +6X43 +3X47 +2)C'51 +3XS2 +2x56 +2x65 + Xg7 +5x68 +’
6)C73 + 3X74 +X76 + 3X79 + 8x81 + 5x86 + 3x89 + 3X97 + 3JC98 —> max

IIPU yMOBax
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(x12 +x15 +x18 )= (¥1 + X351 + X581 ) = 60,

(xo1 +x25 +x24 +x23) = (12 +x57 + x4 +x3) = =30,
(x50 +x34 +x37 ) = (323 +x43 +x73) = -110,

(xap +x43 +x47) = (x4 +2x34 +x74) =100,

(xs1+ x5 +x56 )= (x15 + x05 +Xg5 ) = =80,

(x73 +x74 +X76 +X79 )= (¥37 + X47 + x67 + X7 ) = —115,
(xg1 +xg6 + X9 )~ (x15 + X3 +xog) = 250,

(297 +xo8 ) = (x79 +xg9) = =5,

xy 20, (=19, j=19)

3amady mpomoOHYEThCS PO3B’SI3aTH 32 JOMTOMOT OO TakeTy Maple. 3aranbHi
METOIH PO3B’sI3aHHS 3a7ad JIHIMHOTO MpOTpaMyBaHHA € JOCHUTH 00’ €MHHMH i
rpoMi3aKuMHU. 3acTOCyBaHHS makeTy Maple mH03Boisie OTpHMAaTH KOMIIAKTHI i
HAOYHI Pe3yJbTAaTH PO3B’SI3KiB IMX 3a/1a4.

Hamana 3amava € 3amadero JIHIHHOTO MPOTPaMyBaHHS, TOMY s 11
PO3B’si3aHHS 3aCTOCOBYEMO 0ibmioTeky simplex.

3anuc KOMaH i pO3B’sI3aHHS 3a7a4i Oy/ie MaTy HACTYITHUIN BUTIIS;

> restart;

> with (simplex);

>F:=4*x12+2%x15+8*x18+4*x21+6*x23+2*x24+3*x25+6*x32+

6*x34+6*x37+2*x42+6*x43+3*x47+2*x51+3*x52+2*x56+2*x65+1*x
67+5*x68+6*x73+3*x74+1*x76+3*x79+8*x81+5*x86+3*x89+3*x97+3*x98;

F:=2x56+3x79+3x97 +5x86 +3x98 +8x81 +x67 +4x21

+8xI18+2x15+4x12+3x89+x76+3x74+6x73+2x65

+3x52+2x51+3x47 + 6x43 +2x42 + 6x37 + 6x34 + 6x32

+3x25 +2x24 + 5x68 + 6 x23

>g1:=x12+x15+x18-x21-x51-x81=-60;g2:=x21+x25+x24+x23

-x12-x52-x42-x32=-30;g3:=x32+x34+x37-x23-x43-x73=-
110;g4:=x42+x43+x47-x24-x34-x74=100;g5:=x51+x52+x56-x15-x25-x65=-
80;26:=x65+x67+x68-x56-x76-x86=50;g7:=

X73+x74+x76+x79-x37-x47-x67-x97=-115;g8:=x81+x86+x89

-x18-x68-x98=250;29:=x97+x98-x79-x89=-5;

gl :=x12+x15+x18-x21-x51-x81=-60

g2 :=x21 +x25 +x24 +x23 -x12 -x52 - x42 - x32 =-30

g3 :=x32+x34 +x37-x23-x43 -x73 =-110

g4 :=x42 +x43 + x47 - x24 - x34 - x74 = 100

g5 :=x51 +x52 +x56 -x15-x25-x65=-80

g6 :=x65 + x67 +x68 - x56 -x76 - x86 = 50

g7:=x73 +x74 +x76 +x79 -x37-x47 -x67 -x97 =-115
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g8 :=x81 +x86 +x89 - x18 - x68 - x98 = 250
g9 :=x97 +x98 - x79 - x89 = -5

3a nomomororo (pyHKIii minimize 3HaX0TUMO 3HAUYEHHS 3MiHHUX X; Ta

MiHiMa/bHE 3HAYEHHS 1iIb0BOi QyHKIii F
> minimize(F,{g1,g2,23,g4,85,26,27,28,29},
NONNEGATIVE);
x89=5,x79=0,x15=0,x12=0,x47 = 0,x56 =0, x74 =0,
x21 =0,x98 =0, x73 =40, x67 = 155, x43 = 70, x42 = 30,
x86 = 185, x65 = 80, x81 = 60, x97 =0, x18 = 0, x76 = 0, x52 = 0,
x51=0,x37=0,x34=0,x32=0,x25 =0, x24 = 0, x68 = 0,
x23 =0}
> x56:=0:x24:=0:x23:=0:x18:=0:x21:=0:x15:=0:x79:=0:
x32:=0:x34:=0:x47:=0:x51:=0:x68:=0:x74:=0:x76:=0:x97:=0:x98:=0:
x12:=0:x25:=0:x43:=70:x42:=30:x73:=40:x65:=80:x81:=60:x89:=5:x86:=185
1x67:=155:x52:=0:
x37:=0:F;{g1,g2,g3,24,25,26,27,28,29}
2455
{50=50,-115=-115,-5=-5,-30=-30,-110 =-110, 250 = 250,
-60 = -60, -80 = -80, 100 = 100}

3a OTpUMAaHUMU pe3ylibTaTaMu OOUYMCIIEHHS ONTHUMAJbHUN ILIaH
TIEPEBE3CHb BUTJIAJIa€ HACTYITHUM YHNHOM!
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Pucynok 2 — OnTumanbHui M1aH NepeBe3eHb

MinimasnbHa BapTiCTh NEPEBE3EHb F . = 2455

BukopucranHsl 3alIpOIIOHOBaHOI METOJMKH PO3B’S3aHHS TPAHCHOPTHOI
3a7a4l B MeEpekeBil MOCTaHOBLI € e(QEeKTUBHUM CIIOCOOOM OTpHMAaHHS
ONTHMAIILHOTO PO3B’SI3KY, IKUW HE MOTPEOYE TPOMI3IKUX 00UHCIICHb.
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