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PEAJIIBAIIA MYJBTUMOJAJBHUX TPAHCIIOPTHUX 3AIAY
B PI3HUX ITPOI'PAMHUX CEPEJOBUIIAX

Y cmammi euxonano nocmanosky ma peanizayilo MyibmumMoOaibHoi mpancnopmuoi 3a0adi 3a
oonomozoio maxkux npozpamuux sacobis, ax MS Excel, Mathcad ma Matlab. IIpoananizosarno siomin-
HOCmi ma o0coOaugocmi aneopummie peanizayii MyabmumMoOalbHOi Ma KIACUYHOI MPAHCNOPHIHUX
3a0a4 6 yux cepedosuwax npoepamyeants. Ha ocnoei MooeibHux 0anux npoOemMoHCmpPOBAHO [OeHMUY-
HICMb pe3yIbmamis, OMPUMAHUX 3 GUKOPUCIIAHHAM DIZHUX NPOSPAMHUX NAKEMIE.

Knrwouosi crosa: mynbmumooanvha mpancnopmua 3a0a4d, OnopHull niaH, Kpumepii onmumi-

3ayii, yinboea QyHKYis.

Beryn. Knacuuna tpaHcmopTHa 3anada
MOJIATaE y BIANIYKaHHI ONTHMAJIBHOTO IUIAHY
TPAHCIOPTHUX TEpeBe3eHb 3 MYHKTIB BiAMPaBKU
JI0 TyHKTIB JIOCTaBKH BaHTaXIiB 32 KpPUTEPiEM
MiHIMaBHOT COOiBapTOCTi. SIKIIO B MOCTAaHOBII
Takoi 3a/1a4i BpaxyBaTH HAasABHICTh KiIBKOX BUIIB
TpaHcHopTy (MO QYHKIIOHYIOTh «IapajebHO»),
TO TaKy 3a7a4dy Ha3UBAIOTh MYJIbTUMOAIBHOIO.

Krnacuuni 3amayi onrumisaiiii, B TOMy 4uC-
7 TpaHCIIOPTHI, TaK camo, SIK 1 3ajadi iHTepMo-
JabHUX, MYJIBTUMOJAJIBHUX Ta 3MIIIAHUX Tepe-
BE3€Hb, € MPEJMETOM BUBUCHHS 0ararbox BiTUM3-
HSHHX Ta 3apyOiKHMX HayKoBIiB [1-11]. B ixHix
JOCITI/DKEHHSAX Taki 3ajadi po3TisAaroThCs, Ha-
cammepesl, 3 TOYKH 30py pPO3pPOOKH CrelianizoBa-
HOT'O Ta BY3bKONPOQIIBHOTO MPOTPaMHOTO 3a-
Oe3meyeHHs1 (MPOrpaMHUX JIOJATKIB), SIKi JArOTh
3MOT'Yy aBTOMaTH3YyBaTH MPOIIEC peai3allii Bimo-
BiJIHOT 3a/a4i Ta NMPUHHATH ONTHMAJIBHE YIpaB-
JHCBKE PillICHHSI.

Po3B’si3yBaTH KilacM4HY TpPaHCIOPTHY 3a-
Jlady MOJKHA 3a JIOIIOMOTO0 Pi3HUX IPOTPaMHUX
3aco0iB. Tak, 30kpemMa, peaizamii 1i€ei 3amxadi B
nporpamuoMy cepenosuiii MS Excel mpucssiue-
HO JIOBOJI BEJIMKY KUIBKICTH Cy4YacHHUX JIOCIHi-
oxeHb [12-14]. OcHOBHUM MeXaHI3MOM peatiza-
il B [IbOMY BHIIQJIKy BHCTYIIAE CIEIiabHa HaJl-
oynoBa «[lomyk pimenns» (anri. Solver), ska
Jla€ MOKJIMBICTh OfIpa3y OTPUMATH ONTUMAaIbHUI
IUTaH TPAHCHOPTHUX TIePEBE3€Hb MPH 3aJaHuX
MOYaTKOBUX OOMEXEHHSX 3aadi.

CxoXxuii MiAXiA 3aCTOCOBYETHCS 1 IPU pea-
mi3arii KJIacu4YHOI TPaHCIIOPTHOT 3aj1adi 3a JA0To-
mororo Mathcad [15]. B upomy Bumamky Oyme
BUKOPHUCTOBYBaTucCs BOynoBaHa ¢yHkiis Mini-
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mize (3a aHaJIOTi€l0 3 ITbOBOI (PYHKIIIEI COOi-
BapTOCTI, 1[0 MiHIMI3YETHCS).

Kpim Toro, 1ie ogHUM AOBOJII MOLIIUPEHUM
MIPOrpaMHUM 3ac000M pealizallii 3a1a4 moaioHo-
ro tumy € cepenopuiie Matlab. B mocmimkenni
[16] momano micTHHTH TpOrpaM, IO Peasli3yloTh
KJIACHYHY TPAaHCHOPTHY 3ajady 3a JONOMOTOI0
HaWOUIBII BiZOMUX MeTomiB. Y Iid poOoTi Oyme
BUKOPHUCTAHO 3BEJICHHS TPAHCIOPTHOI 3a/adi 110
3aja4i JIHIHHOTO MpOoTrpaMyBaHHs, a 11 peaizalfis
npoBezieHa 3a JornoMororo (ynkiii Linprog.

MerToto i€l poOOTH € TOCIIHKEHHS MOX-
JUBOCTEH PI3HUX TPOTpaMHHX cepenoBui] (Ha
npukiani MS Excel, Mathcad ta Matlab) peasizo-
BYBaTU came MYJbTHMOJAJbHY TPAaHCHOPTHY 3a-
Jlady 3a JOTIOMOI'OI0 HasBHUX BOYJOBaHHX MeXa-
HI3MIB.

IMocraHoBKa MYyJbTHMMOJAJIBLHOI TPaHC-
NMOPTHOI 3aga4i. MynbTUMOAaIbHA TPAHCIIOPTHA
3ajada TOJSrac y BiAIIYKaHHI ONTUMAaJIbHOTO
IUIaHy TPAHCIOPTHHUX IEPEeBE3CHb 3a HAasBHOCTI
KIJIBKOX BH[IB TPAHCIOPTY: HAIIPUKIIAI, aBTOMO-
O1TPHOTO, 3aII3HUYHOTO Ta BOJHOTO. KpuTepiem
onTUMizalii B paMKax Ii€l TpaHCIOPTHOI 3aj1adi
€ HaliMeHIIa cyMapHa co0iBapTICTh IepeBE3CHb
BaHTaXiB [17].

MartemarnuHa ¢opmaitizaiis i€l 3amadi €
HACTYITHOIO:

m,n m,n m,n
S= aX; + Y by + Y c;z; > min, (1)
ij-1 i j-1 i j-1
ne | =ﬁ, j =L_m — N IyHKTIiB BignmpaBku Ta m

ITyHKTIB JIOCTaBKH Bi/MOBIHO;
X Vi Zj — KUTBKICTh OJIMHHIIb TOBapYy, 110

MIEPEBO3UTHCS 3 I-T0 MYHKTY BiJIPaBKH JIO |-TO
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MYHKTY JIOCTaBKH BiATIOBITHO aBTOMOOUTBHUM,
3aJTI3HNYHUM Ta BOAHMM TPAHCIIOPTOM (IIyKaHi
BEJIMYMHH);

a.,b

ij » i

i TOBapy 3 I-ro MyHKTY BiIIPaBKH 0 J-TO MyHK-
Ty JAOCTaBKH BiAMOBIAHO aBTOMOOLIBHNM, 3aiIi3-
HUYHUM Ta BOJAHUM TPAHCIOPTOM;

S — ¢yHKIist cO0IBapTOCTI.

B 3aransHOMYy BUNIIaAKy LSl 3a7a4a € 3aKpH-
TOI0, OCKUTBKM O HEl MO)KHa 3BECTH BIIAKPUTY
3ajady, 0 CYTTEBO HE BIUIMHE HA AITOPUTM ii
po3B’si3aHHsl. [HakIIe KaxXydn, cyma oTped IMyHK-
TIB JIOCTAaBK{ JIOPIBHIOE CyMi 3amaciB y IyHKTax
BinmpaBku. Tak caM0O MOXXKHA OOMEXHUTHCS PO3-
DJISIIOM 3a7a4i MiHiMi3arlil, 3Baskaroud Ha Te, IO
BOHA € JBOICTOIO JIO 3372491 MaKCHMIi3aIllii.

TakuM YMHOM, MHOXXHHA OOMeExeHb D
3ajavi CKJIaJA€ThCsl 3 TAKUX PIBHSIHb Ta HEPiB-
HOCTEH:

Cij - BapTiCTL IEPEBE3CHHA OUHU-

m,n m.n mn
zxij = X;Zyij < WZZU— <17,

= i i, 2
D: m m,n n ( )
ZN,‘ = Z(Xij + Y +Zij):ZMi'
j=1 ij= i1
ze X, Y,Z — cymapHa BaHTa)OIiJHOMHICTh

MMapKiB aBTOMOOIILHOTO, 3QJII3HUYHOTO Ta BOJI-
HOTO BUJIiB TPAHCIIOPTY BiAMOBIAHO;
M;,N; — BelM4YNHH 3aIaciB B I-My TYHKTI

BIIMPaBKK Ta MOTPEO j-rO MyHKTY JOCTABKH Bill-
TOBIIHO.

PosrnsiHemo peanmizanito 1i€i 3axadi 3a 10-
nomororo MS Excel, Mathcad ta Matlab.

Peanizamisn mocrtaBieHoi 3agavi 3a go-
nomorow MS Excel. 3anmoBuumo Tabnwuii Bap-
TOCTEH mepeBe3eHb (B YMOBHHX T'POLIOBUX OJH-
HUIX) 3 ITyHKTIB BiJIMIPAaBKH A0 IMyHKTIB OCTaB-
KM 110 KO)KHOMY BHY TpaHcropTy (Tadumuii 1-3).

Tabmuisa 1 — BapTicTh nepeBe3eHb ABTOMOOUILHIM TPAHCIIOPTOM (YM. I'P. O11.)

23 45 11

43 12 3

7 9 65
Tabmuis 2 — BapricTh nepeBe3eHb 3aJi3HUYHUM TPAHCIOPTOM (YM. I'P. 011.)

21 42 8

48 10 1

19 8 37
Tabmuis 3 — BapricTs nepeBe3eHb PiYKOBHM TPAHCIOPTOM (YM. I'P. 01.)

27 39 9

40 14 2

13 6 46

[ToyaTKOBI OIOpPHI IUIAHH TO KOKHOMY 3
BUJIIB TPAHCIIOPTY 3aIMIIAEMO TOPOXKHIMH.
BcraHoBrMO HacTyIHI OOMEXEHHS 3a KiIBKICTIO
3armaciB 1 moTped MyHKTIB BiJIPaBKH Ta JOCTAB-
ku: (4200; 5300; 3700) Ta (3100; 4600; 5500).

3a pomomororo HamOynoBu «llomryk pi-
IICHHS, BpaXyBaBIIX OOMEKEHHS 32 BETMYMHAMHU
3amaciB Ta oTped, a TaKOK YMOBY HEBiJ] €MHOCTI
€JIEMEHTIB IUIAHIB IEepeBe3eHb, OTPUMAEMO Ha-
CTYIHI IJIaHH (B YMOBHHMX OJUHUIIAX) MO KOXKHO-
My BUjy TpaHcropty (Tabuwiii 4-6).

Ta6mmis 4 — Il1an nepeBe3eHb AaBTOMOOUILHUM TPAHCIOPTOM (YM. O11.)

0 0 0
0 0 0
3100 0 0
Tabnuus 5 — IlaH nepeBe3eHb 3aJi3HUYHUM TPAHCIIOPTOM (YM. 011.)
0 0 4200
0 4000 1300
0 0 0
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Tabnuus 6 — [l1aH nepeBe3eHb PiYKOBUM TPAHCHOPTOM (YM. 011.)

0 0 0
0 0 0
0 600 0

BonHouac 3aranbHa coOiBapTicTh mepeBe-
3erp cranoButuMme 100 200 ym. oxa. 3a3Haummo,

0 CyMapHHU IUIaH TPAHCIOPTHUX TEPEBE3CHBb
Oyzne HacTyrmHUM (Tadmuis 7):

Tabmurs 7 — CymapHuii nuian nepese3eHb (yM. o1.)

0 0 4200
0 4000 1300
3100 600 0

OTke, 3a JOIOMOIOI0 BiAIOBIAHOI Haj-
oynoBu ¢yukmionan MS Excel mae MOKIHBICTH
3HAalUTH ONTHMAJIBHI TUIAHW TPAHCTIOPTHHX Tepe-
Be3eHb IPH peaizalii mocrasieHoi 3amadi. Cam
ANTOPUTM peanizalii MyJIbTHMOAAIbHOI TpaHC-
MOPTHOT 3aj1a4i JIOBOJII HE3HAYHO BiJIPI3HIETHCS
BiJl aHAJIOTIYHOTO AalNTOPUTMY, IO 3aCTOCOBY-

(23 45 11 (21
Ca= 43 12 3 Cr=| 43
L7 ¢ 65) \ 19

€THCS TPH PO3B’SI3aHHI BIAMOBIMHOT KJIACHYHOT
3ajaui.

Peanizanissi MyJbTHMOJAaJIbHOI TpaHC-
nopTHoi 3axa4i B cepenosumi Mathcad. Mar-
pHILIi BapTOCTEH NIepeBe3eHb HA aBTOMOOUILHOMY,
3aTi3HUYHOMY Ta PIYKOBOMY BHJaX TPAaHCHOPTY
BHUTIISIATUMYTh HACTYITHUM YHHOM (PUCYHOK 1):

2 83 27 38 99
10 1 Cw=|40 14 2
8 37) \13 6 46/

Pucynok 1 — MaTrpuui Baprocreii nepeBe3eHb 10 KOKHOMY BUAY TPAHCHOPTY

Jani BBemeMo MaTpuili 0OMEXEHb 3a Be-

JUYMHAMHU 3aMaciB Ta TMoTped Yy MyHKTax
(42007

A = 5300

A 1 1

\3700,)

BIJIIPaBKH 1 JOCTaBKH (PUCYHOK 2):

(31007
4600
\.5500 )

E:

Pucynok 2 — Marpuui o0Me:keHb 3anaciB Ta norped

Bynyemo 1inboBy QyHKIIiIO OnTUMI3alii Ta
BBOJMMO TIOYATKOBi (HYJIbOBi) 3HA4YCHHS IS

§l gl

€JIEMEHTIB ONOPHUX IUIAHIB MO KOXXHOMY BHIY
TpaHcnopTy (pUCyHOK 3):

f&i@:z:E:Dhuﬁﬂﬂﬁuﬁj+wﬁJiﬂ

i=0j=0

Pucynok 3 — LlinboBa pynkuis 3axaui
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Omnucyemo 010k Given, B sIkoMy BpaxoBy-
€M0 oOMeXeHHs, HaBelleHI B MaTpuIsaX A 1a B, a

TaK0X YMOBY HEBiJI’EMHOCTI €JIEMEHTIB OTIOPHHUX
I1aHiB (PUCYHOK 4):

-

-

Z |,x|3',.j + }-‘I}:j + ID,j,:' = _—"5.D Z |.x1._j + j,-'l:j + zl,j,:' = _—"5.1 |:\.: ] + }’::j + I:.-j.ll = _—"5.:
i=0 i=0 i=0
2 2 2
D (mo0tvyi0*3,0)=B 2 (ma+yiatn)=5 2 (ma+yiatz =5,
y y i=0

+
=0 y=0 z=0

PucyHok 4 — Onuc o0MekeHb OCTABJIEHOI 3a1a4i

3a pmomomororo ¢ynkuii Minimize otpu-
MaEeMO ITUIAaHM TIEPEBE3CHb Ha aBTOMOOLITBHOMY,

3aTi3HUYHOMY Ta PIYKOBOMY BHJaX TPaHCHOPTY
OKpeMO (PUCYHOK 5).

V= Minimize(f .x.¥.2)

({3317
V= {33}
\{3.3})
[0 00} (0 0 42x10°) (00 0
V.=|0 0 0
V. = 0 00 v : 2
D . 3 | 1 D -I-}C ll} 1.J}C ].I} I'-\_D ﬁll}l} DJ.'
\3.1x10° 0 0 Lo 0 o )

PucyHok 5 — Il1aHu nepeBe3eHb M0 KOKHOMY BHIY TPAHCIIOPTY

CymapHui IJ1aH nepeBe3eHb Ta iX 3arajibHa BapTiCTh BiI0OOpakeHi Ha PUCYHKY 6.

{ 3
' o 0 42x10° |
. . . 3 3 c e 3
Vot Vi+tVa=| 0| 4x10° 13x10° £(Vp.Vy.Vy) = 1002 10
\3.1x 107 600 0o )

Pucynok 6 — Cymapuuii njiaH nepese3eHb Ta MiHiMaJIbHe 3HAYEHHS HiIJILOBOI PyHKIIT

TakuM 4MHOM, (PYHKIIOHAJBHUX MOKIIH-
BocTell mporpamuoro cepemosumia Mathcad su-
ABISIETBCSL  JOCTaTHBO Ui TOBHOLIHHOTO
PO3B’sI3aHHS  MYJIBTUMOJAIBHOT TPAHCIIOPTHOL
3ajadi. 3 Apyroro OOKy, OTPUMATH PE3yJbTAT il
peatizailii B SBHOMY BUTJISII HE BUIAETHCS MOXK-
JUBHM 4Yepe3 WOro «0araTOMipHICTBE». BTim,
0co0mMBOi MOTpeOU B IILOMY HEMAa€, OCKIIBKH
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3HAUEHHS MAIOTh JIUIIE PO3B’S3KU B PO3Pi3i KOXK-
HOTO 3 BHJIIB TPAHCIIOPTY OKPEMO.

Peanizanissi MyJbTHMOZATBHOI TpaHC-
noptHoi 3amaui B cepemoBumi Matlab.
Po3p’si3aHHs  AOCHIKYBAaHOT 3a1adi B LBOMY
Cepe/IOBHII MPOTrpaMyBaHHS BUTJISAaTUME Ha-
CTYITHUM YUHOM (JTicThHTH 1 1 2):
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JlicTusr 1
MynbTHMOIabHA TpaHCTIOpTHA 3a1a4a (M-daiin)

% Po3B'sg3aHHA TPaHCHIOPTHOI 3amayi
3a IONOMOTOI 3BeleHHA 11 mo 3amadil JiHI1VMHOTO NpoTrpaMyBaHHS
clc
clear all
% BexTop koedinieHTiB

% aBTOMOO1NBLHUM
f = [23; 45; 11; 43; 12; 3; 7; 9; 65;

% 3ajii3HUYHUN

21; 42; 8; 48; 10; 1; 19; 8; 37;

% piluxoBuM

27; 39; 9; 40; 14; 2; 13; o©6; 46];
% BiHapHl koedbiuieHTM B OOMEXEeHHIX
Aeg=[1110000001110000001110000O0O0

000111 0000O0O01112

000000111 000000111000000111

o°

o
o
o
o
o
o
Y
Y
Y
(@]
o
o

1001001001001 00100100100100
0100100100
001001001001 001001001001TO00O011;

% "llpaBi" uyacTuHU ODOMEXeHb

Begq = [4200; 5300; 3700; 3100; 4600; 550017,

% HymnpOBUIM BeKTOP IJig 3alaHHS yMOBM HeBin'emMHOCTI

% obcAariB nepeBe3eHb

1lb = zeros (27, 1);

% OyHKLI1a OOUMCJIEHHS WyKaHUMx oOCaTiB nepeBe3eHb

[x,fval] = linprog(f, [], [], Aeq, Beq, 1lb);

Xopt = reshape(x,3,9)"

Fopt = fval

=
(@]
(@]
=
(@]
(@]
I
(@]
(@]
I
(@]
(@]
I
(@]
(@]
I
(@]

Jlictuur 2
MybTMO/IalIbHA TPAHCIIOPTHA 33/1a4a (KOMaHIHE BiKHO)

Optimal solution found.

Xopt =
0 0 0
0 0 0
3100 0 0
0 0 4200
0 4000 1300
0 0 0
0 0 0
0 0 0
0 600 0
Fopt =
100200
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OcHOBHA OCOOJMBICTB TAKOTO CITOCOOY pe-
amizarii momsArae B TOMY, IO MaTpPHIll PO3IIHOK
TepeBe3eHh MAIOTh OYTH IMO/aHI Y BHUTJISIII BEK-
TOpiB KOe(DiIli€HTIB, 1110, B CBOIO Yepry, nepeadoa-
4ya€e JOCUTh TPOMI3IKY (hopMy BBEIEHHS MOYAT-
KOBHX JaHMX 3a1adi. Ha mpoTtuBary mpomy cam
NpoIIeC PO3B’SI3aHHS pealli3yeThCsl 38 JOMOMOTOI0
nuie onHiel BOyJ0BaHOT (YHKIIT.

BucHoBku. JIocmiKEHO OCHOBHI I1IXOIN
JI0 peattizamii KJIaCHIYHUX TPAaHCHOPTHHX 33134 Y
TaKMX TPOrpaMHHUX NpoAykTax, sk MS Excel,
Mathcad Ta Matlab. Bukonano mocTaHOBKY Ta
peanmizamifo  MyJIbTHUMOAAIBHOI  TPAaHCIOPTHOI
3a7a4i B Mekax (DyHKILIOHATY BiAMOBIAHOTO MPO-
TPaMHOTO 3a0€3CUCHHSI.

B xomi peamizamii mocraBneHOi 3amavi B
HaBeJICHUX MPOTrPaMHUX CepeIOBHILAX HA OCHOBI
MOJIETIPHUX JaHUX OYyJI0 MPOJAEMOHCTPOBAHO iJICH-
TUYHICTh OTPUMAHUX pe3yibTariB. Li pesynpratn
BKa3yIOTh Ha MOXIIMBICTb PO3LIMPEHHS MOCTa-
HOBKH 3a/1ayi, a came: BpaxyBaHHsI O1IbIIOI KiJIb-
KOCTI 3ac00iB JOCTaBKM BaHTaXy, 301TbIICHHS
po3MipHOCTI 3amadi — TOOTO KiTBKOCTI ITYHKTIiB
BiJIIPaBKU Ta JTOCTaBKH, MEPEXOAY A0 aHAJIOriy-
HUX 3a7a4d 3 OaraTbMa KpUTEPisIMH ONTUMI3allii
TOLIO.

o crocyersess mpobiemMu BUOOpY Haid-
OUTBII ONTUMAIBHOTO MPOTPAMHOI0 3a0e3IeyueH-
HS U1 PO3B’SI3aHHS MYJIBTHMOJAIBHUAX TPaHC-
HNOPTHHUX 33/1a4, TO HA MOTOYHOMY eTami JOCIIi-
JOKEHHSI Ba)XKO 3HAWTH Baromi apryMeHTH Ha
KOPHCTH Ti€l 4¥ 1HIIOT IporpaMu (3 pO3TISTHYTHX
Butie). O4eBUIHO, IO MPH peatizalii moioHnx
3a7a4y 3 BEIMKUMH MacHBaMH JIaHWX BKpad Bax-
TUBHUM Oyie KpUTEPil MIBUAKOIIT alTOPUTMY IIi€T
peamizamii. TakuM yuHOM, BapTo Oyne BHKOpPHC-
TaTW TIPOrpaMHe 3a0e3MEUCHHS 3 «BIIKPHTHM)»
KOJIOM — Ha BiJIMiHYy BijJi BOYJOBaHMX (YHKIIIH,
e JaCTh MOJIMBICTh MPOBECTH OUTBII TITUOWH-
HUN aHalli3 eQeKTHUBHOCTI Pi3HUX (YHCEITHHHX)
METOJIIB PO3B’SI3aHHA MYJIBTUMOJAIBHUX TPaHC-
MOPTHUX 3a]1ad.
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IMPLEMENTATION OF MULTIMODAL TRANSPORT TASKS
IN DIFFERENT SOFTWARE ENVIRONMENTS

Multimodal problem is the classic transport problem that assumes simultaneous (parallel) ap-
plication of several means of cargo delivery. It means, the criterion for optimizing a multimodal
transportation problem is, as compared with the classic one, the minimal ultimate transportation cost,
whereas there are more than one accessible means of cargo delivery. Today’s scientific description,
both in the Ukrainian and foreign investigations, considers the problems of this type insufficiently,
therefore the issue of testing their models and methodologies is quite significant. Apparently, the cal-
culations of these problems appear to be as well complicated, so it is rather correct to employ for it
special programming methods.

The article regards the multimodal transport problem presented and realized through different
programming means, among them MS Excel, Mathcad and Matlab. The transportation means are
presented as equal to three, since we regard the automobile, the railroad and the river deliveries. The
problem requires, for various programming performances, the standard (built-in) functions and meth-
ods like Solver for MS Excel, Minimize for Mathcad (as well as Given block) and Linprog for Matlab
(using a multimodal transport problem modified into a linear programming problem).

The research has resulted in the analysis of peculiar algorithms for multimodal and classic
transport problems, the above mentioned programming methods. Also, the model data has demon-
strated identical results obtained through the application of various programming means. The ob-
tained algorithms for solving the multimodal transport problem can be expanded for a larger, than
three, number of means for transport delivery.

In perspective, the research holds to solve the multicriteria, at least, two-criteria, multimodal
transport problem that would assume more than one criterion of optimization. One of these would be
minimizing the level of risks in transportation logistics.

Keywords: multimodal transport problem, reference plan, optimization criterion, objective
function.
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