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Abstract: Currently, one of the important problems of the megalopolis is traffic man-
agement, and in connection with the problem of the formation of predatory and congestion
situations in settlements, respectively, these studies are relevant. This paper describes a
computational experiment for a mathematical model of a traffic flow.
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Consider a finite ordered set T' = {G1,Gg,...,Gy,...} geometric graphs, where
G; = G;(V;,&:). Each pair of geometric graphs G; u Gjy1 corresponds to the ¢ the
intersection before and after changing the traffic signal. V; = {V;;} this is the set of vertices
of a geometric graph G; and & = {E;;} it’s a lot of edges G, and each edge E;; each
column G; matches two numbers — <« length > edge l;x, € Ry and < width > d;, € Ry.
Thus, the mathematical model has the form

AiUikt — Uiktwe = Villikea + fik, (1)
Uik (0, 1) = Uim (lim, t) = ©i1(0,t) = win(lin, t), (2)
VEi, € E*(Vij), VEim € E*(Vij),
EijeE~(Vyj) Eim€E“(Vyj)

There wir = uix(z,t), = € [0,lix], t € Ry (= {0} UR,) characterizes the average speed
of the traffic flow on FEix; fir = fix(x,t), (x,t) € [0,1;x] x R4, responds to the (average)
force that makes the wheels of vehicles spin. The odds A; are equal to one, divided by the
retardation coefficient, which can take negative values, so we consider A; € R. The odd v;
is responsible for the viscosity of the traffic flow, i.e. for his ability < extinguish > sharp
drops in speed; within the meaning of v; € Ri. We will consider the traffic flow at an
intersection with traffic lights, where the intersection is represented as an eight-edge graph.
The considered model can be reduced to a linear Sobolev-type equation

Li = Mu+ f. (4)

Equation (4) will be considered with multipoint initial-final condition

Pj(u(r;) —u;) =0, wu;€l, j=0,n,
T; € (a,b), T_1 <715, j=1,n.

()

All reviews are conducted in Banach spaces i u § and the operators L, M € L(;F), a
P; these are relatively spectral projectors.
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To carry out a computational experiment, the eigenvalues and eigenfunctions ()
of the Sturm — Liouville problem are calculated on an eight-edge geometric graph. We will
give the main stages of the algorithm using a specific example.

Step 1. Consider one intersection (see fig. 1). Entering the input data: A = 10;v =
1; fu(z) = 0;11 = Iz =, initial speeds

Ugo = (SSin(m + g) — 2,5sin(4x + g) — 2) ,

wor = (10 sin(z — g) +3,10sin(2z — g) n 3) :

Step 2. We represent the solution in the form of a Galerkin sum. The resulting equa-
tion is transformed by multiplying by ¢ (z) scalarly. A system of algebraic - differential
equations is compiled. For each edge, multipoint initial-final conditions for the system of
equations are compiled.

Step 3. A system of algebraic - differential equations with the corresponding initial
data and conditions of a multipoint initial-final problem is solved and the found Galerkin
coefficients are substituted into the approximate solution. The solution is displayed in the
form of a graph (see fig. 2, 3).

Figure 2. Schedule of  Figure 3. Schedule of

Figure 1. Road map

solving problem (1)—(3),
(5) before changing the
traffic signal

solving problem (1)—(3),
(5) after changing the
traffic signal
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CeupudiokI'. A., 3Baepebuna C.A., Kowrxuna A.C. (Yensbunck, HOYpIY).
Moaudunmposansias MoAe/lb TPAHCIIOPTHOrO MOTOKA HA MEepEeKpecTKe.

Pestome: B HacTosiiiee BpeMsl OOHOII M3 BaXKHBIX MPOGJIEM MEraliojuca sIBIISI€TCS
yIIpaBjleHne IOPOXKHBIM IBIKEHUEM, & B CBSI3U C IPoOJIeMoil 06pa30BaHUs IIPeN3aTOPHBIX
U 3aTOPHBIX CHUTYyalllil B HACEJIEHHBIX IIyHKTAX, COOTBETCTBEHHO, 3TU MCCJIECHOBAHUS
SIBIIIIOTCSL aKTyaJIbHBIMU. B manHO! paboTe ONNCHIBA€TCS BBIUYUCIIUTEILHBIN SKCIIEPUMEHT
IJIs1 MATEMaTUIECKOW MOIEIM TPAHCIIOPTHOIO IOTOKA.

Kaouesvie caosa: MHOrorodeunass HadaJIbHO-KOHEYHas 3a[ada, NeOMeTPUYECKU
rpad, TPAHCIOPTHBIE MOTOKU, ypaBHeHne OCKOIKOBA.



