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AHHOTanus. B IpakTH4YeCKuX MPUIOKEHUAX 00JIbIIIOE 3HAYCHUE UMEET 3a/1aua
O HaxOXICHUM KpaT4yauliero IyTH MEXAy JABYMsS BEpPIIMHAMHU CBSI3HOTO
HEOPUEHTHUPOBAHHOTO Tpada, K KOTOPOUM CBOASITCS MHOTHE 3aJladl BbIOOpa Haubosiee
SKOHOMUYHOT'0 MapuipyTa, MHOTHE 3a/1a4u BRIOOpa HanboJiee 5JKOHOMUYHOTO criocoda
MepeBoJa JAMHAMHYECKOW CHCTEMBI M3 OJHOIO COCTOSHUS B APYroe u T.A. bbul
pa3paboTaH psiJ METOJOB pEIICHHsS MOJOOHBIX 3a7a4, U OYEHb YacTO METOJIbI,
OCHOBAHHbIE Ha TEOPUU T'PpadoB, OKA3BIBAIOTCS HAUMEHEE TPYJIOEMKUMHU.

AJITOpUTM pelIEeHUs AAHHOM 3aJa4yd PacCMOTPEH Ha KOHKPETHOM IpUMEpE,
npudeM Tpaduueckue TMOCTPOCHUS U HCMOJb30BaHME anroputma JlerKkcTpsl
BBITMOJIHECHBI C HCITOJIb30BAHUEM TaKeTa CUMBOJIbHOM MatemaTuku Maple.

KuroueBble ci10Ba: CBS3HBIM HEOPUEHTUPOBAHHBIN Tpad), BHIOOpP KpaTyaniiero

IyTH, TAKET CKMBOJIBHOM MaTematuku Maple, anroputm JIeiikcTpi.
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B nmpakTthyeckux mNpMIOKEHHSX OOJbIIOE 3HAUY€HHWE UMeEeT 3ajgada o
HaxOXXJIEHUU  KpaTyallllero IyTH MEXIAy JByMS  BEpIIMHAMH  CBSI3HOIO
HEOPUEHTUPOBAHHOIO rpada, K KOTOPOM CBOJATCS MHOTHE 3a/1a4u BbIOOpa HanboJiee
SKOHOMHUYHOTO (C TOYKH 3pEHUS PACCTOSHMSI, BPEMEHH WM CTOMMOCTH) MapIlupyTa Ha
UMEIOLIeHCcs KapTe JOPOT, MHOTHE 3a/1auyi BhIOOpa Hanbosee SKOHOMUYHOTO criocoda
[EpPEeBOa JTUHAMMYECKOM CUCTEMBI M3 OJHOTO COCTOSIHMS B APYyroe W T.A. bbul
pa3paboTaH psi METONOB PEIICHHS MNOJOOHBIX 3aJa4, U OYEHb YacTO METOJBbI,
OCHOBaHHbBIE HA TEOPUH IpadoB, OKA3bIBAIOTCS HAUMEHEE TPYJIOEMKUMH.

3amava 0 Kparyailliem NyTH B OOLIEM BHUAE MOKET ObITh c(OopMyIupoBaHa
cienyomuM obpasom. Ilpennonoxxum, 4To HMMeEETCs HEOPUEHTHPOBAHHBIN Tpad
G=(X,U), u kaxmomy ero peOpy MpHUIIMCAHO HEKOTOPOE YHCIIO HA3hIBAEMOE JUTMHON
pebpa (B ACUCTBUTENBHOCTH 3TO MOXET OBITh PACCTOSHUE MEXAY BEpUIMHAMU,
COEIUHSIEMBIMA PeOpPOM U, BPEMEHEM WM CTOMMOCTBIO IpOE€3/la MO0 HEMY M T.IL.).
Torma mobas uens | OyJeT XapakTepu30BaTbCA JUTMHON f(ﬂ)zzf(u)? B

ueu
paccMaTpuBaeMoi 3ajaue TpeOyeTCs HATH e MUHUMAIbHOU ATuHbI [3].
AJNTOPUTM HAXOXKJIEHUS KpaTyallero MmyTH pPAacCMOTPUM HAa KOHKPETHOM

npuMepe
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VY3en 1 naHHOM ceTH MpeACTaBIsAeT COOON HaYaIbHYIO TOUKY (MCXOIHBIN MYHKT,
a y3eJl 7 — KOHEUHYI0 TOUKY (ITyHKT Ha3HAYEHUSA).

BBenewm cnenyromue 0003HaYeHHUS:

dij — paccTosiHUE MEXKTYy CMEXKHBIMU Y3JIaMH | U J;

Uj — KpaT4aiiiee paccTosiHre Mexxay y3inamu 1 u j (U = 0).

[Iponetypa 3aKkoHYeHa, KOrja MOJXy4eHO 3HadeHue Uy, Obmas dopmyna s

BBIYHMCJICHUA HWMCCT BHU.

Kpamuatiuiee paccmosiiue 00 npeobloyuieco
U, =< y31ai+ paccmosinue mexicoy mekywum = Min (ui +d; )
|

V3II0M ] U nPeOblOVIYUM V3IOM §

W3 370l opMyIIBI CIEYET, UTO KpaTyaiiliee paccTOsIHUE Uj MOKHO BBIYUCIIUTD
JUIIb TOCJIE TOro, Kak OIpENesieHO KpaTdaillllee pacCTOSIHUE 10 KaxKIoro
HpEeABLAYIIEro y3Ja I, COSIUHEHHOTO JyTo C Y3JI0M J.

Jnst y3na 1 MOXHO BBIYMCIUTH JIMIIb Uy M Us. 3aMeTUM, 4TO XOTS y3en 4
COEIMHEH C y3JI0M 1 Ayroii, COOTBETCTBYIOIIEE 3HAUCHHE Us BBIUUCIUTH HENB3SI, MOKA
He OyIyT OmpeaesIeHbI Uy U Us.

BrruncnurenbHas cxema COCTOUT U3 CIAEAYIOUIUX ITANoB:

Oram 1: U1 =0

Orarm 2: U2:U1+d12:0+2:2(l/13 1)

Us=Up+di3=0+4=4(u3 1)

Oram 3: Uy = min{ul + dya, Us + dog, U3 + d34} = min{O +10,2+ 11,4 + 3} =7
(13 2)

Oram 4: Us = min{uy + dgs, Us + dgs}=min{2 + 5,7 + 8} =7 (u3 2)

Ug = min{u3 + dsg, Us + d4e} = min{4 +1,7+ 7} =5 (H3 3)

Oram 5: Uz = min{us + ds7, Us + dg7} = min{7 + 6,5 + 9} = 13 (u3 2)

MuHUManbHOE pacCTOSHUE MEXAY y3aaMu 1 u 7 paBHO 13, a COOTBETCTBYIOIIMIA
Mapupyt: 1 —2—5—7

PaccmoTpum perieHne BBIIEYKa3aHHOM 3a7a4dl Ha OCHOBE HCIOJIb30BAHMUS

porpaMMbl CHMBOJIbHOW MaTematuku Maple [1,2].
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s pemeHust 3amgadu cHayana Boimem B makeT «GraphTheoryy» (Teopus
rpadoB), 3agaauM Hai rpad nepednciienneM pebep — MHOKecTBa E, 1 mocMoTpum Ha
€ro M U300pakeHue.

> with(GraphTheory) :
> E={[{1,2},2],[{1,3},4], [{1,4},10], [{2,4},11], [{2,5}, 5],
gj{}%"é‘}’ 31, [{3,6}, 11, [{4,5},8],[{4,6},7],[{5,7},6], [{6,7},
> G := Graph(E);
G:=
Graph 1: an undirected weighted graph with 7 vertices and 11 edge(s)

Maple coobmmn, uTo rpad HeopueHTHPOBaHHBIN ¢ 7 BepinHamu 11 pedpamu.

JlaeM KomaHy HapuCcOBaTh rpad.
> DrawGraph(G);

Haiinem teneps kpaTtdaiimmii myTh B rpade G, coenuHsroniuii Bepumuel 1 u 7
(ucnonb3yercs anroput™ JlerkcTpsl).

> DijkstrasAlgorithm(G, 1,7);
[[1,2,5,7],13]

3amganuM noarpad KpaTdyailero MyTH MEepevyHclieHUEeM pedep M BBINOIHUM
PUCYHOK rpada ¢ y>ke BbIJEICHHbIM oArpadom.

> restart
> with(GraphTheory) :
> E= {[{1,2},2],[{2,5},5], [ {5, 7},6]};
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E={[{1,2},2],[{2,5},5]. [{5,7},6]}
> G := Graph(E);
G == Graph 1: an undirected weighted graph with 4 vertices and 3 edge(s)

> DrawGraph(G);
®

@

3aiaua HaXOXKIEHUS KpaTyaiiiero myTy B rpade perieHa nojJHOCThIO.

Cnucok aureparypsbl:
1. [Nopromkuna A.I1. MammHHOE perieHue 3aaay JUCKPETHOM MaTeMaTHukKu//
Bectank KPAVYHII. ®u3.-mat. Hayku. 2011. Ne 2 (3). C. 58 — 68
2. Kupcanos M.H. I'padst B Maple. 3amaun, anroputmsl, mporpaMmbsl. M.:
OU3SMATIINUT, 2007. 168 c.
3. Cmarun b.M. DKOHOMHKO-MaTeMAaTHYECKHUE METOJbl: YUYEOHMK IS

aKaJeMU4YecKoro OakamaBpuara. 2-¢ u3J., ucup. u jgom. M.: U3narensctBo IOpaiiT,

2017. 272c.

UDC 519.17

THE TASK OF CHOOSING THE SHORTEST PATH

Boris I. Smagin

doctor of economics, professor
bismagin2023@mail.ru



Hayka u Oopaszosanue. Tom 8. Ne 3. 2024 / Ecmecmeenno-mamemamuyeckue HayKu

Michurinsk State Agrarian University,

Michurinsk, Russia

Abstract. In practical applications, the task of finding the shortest path between
two vertices of a connected undirected graph is of great importance, which reduces
many problems to choosing the most economical route, many problems of choosing
the most economical way to transfer a dynamic system from one state to another, etc.
A number of methods for solving such problems have been developed, and very often
methods based on theory graphs turn out to be the least time-consuming.

The algorithm for solving this problem is considered using a specific example,
with graphical constructions and the use of Dijkstra's algorithm performed using the
symbolic mathematics package Maple.

Keywords: connected undirected graph, shortest path selection, symbolic

mathematics package Maple, Dijkstra algorithm.
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