W3 3TOro BHITEKAET, YTO pelIeHUE 3a1auu
C MHOTOKaHAaJIbHBIM XapaKTepoM 00pabOTKU
MOXKET ObITh CBEICHO K PEILICHUIO 3a/1a4l, UMEIO-
1LIei TI0 OMTHOMY KaHaly 00pabOTKU B KaskKIOM
M3 IIyHKTOB Ha3HaueHws1. [Ipryem B ripocTeiiiiem
CJly4ae eCTb OCHOBaHME CYMTATD, YTO BpeMsi Ha 00-
pabOTKy eIMHULIBI Pecypca B MHOTOKAHAJIBHOM
MyHKTe 00pabOTKU B %, Pa3 MCHBbILIEC BPEMEHH,
3aTpauyrnBaeMOro OTHUM KaHAJIOM, ¥ PABHO t’j=t/z].
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TIME-BASED TRANSPORTATION PATTERNS AND THEIR ADJUSTMENT FOR
RESOURCES PROCESSING TIMETABLE AT POINTS OF DESTINATION

Nechitaylo, Nikolay M. — Ph. D. (Tech), associate professor at the department of informatics of Rostov State
University of Railway Engineering, Rostov-on-the-Don, Russia.

Classical minimum-time transportation
problem [1, 2, 4] doesn’t assume any
supplementary processing of resources at the
points of destination. The elementary variant
supposes that the processing of each consignment
begins immediately after it arrives at the
destination. It is a model without process queues.

The model of commensurability of
transportation and processing costs considers
process queues.

The problem under consideration supposes
that the resources should not only be shipped
from the origin to destination point but also
should undergo a secondary processing at the
destination. The problem is solved, once all the
resources within a transfer operation have been
delivered and processed. The study examines
a case of such a processing and shows that the
transfer length linearly depends on the volume of
present consignment.

Besides, each point of destination (processing)
can be regarded as a multichannel service system.
The features of such a system include aggregate
capacity of processing of arriving resources as well
as the time of processing by one of the channels of
aresource unit(tj), which doesn’t depend on origin
point of carriage, and the quantity of the channels
(zj), being equal to the quantity of resources that a
given j-point can process during tj time.

The solution of a problem with multichannel
processing can be reduced to solution of a

problem of one processing channel at every point
of destination. In an elementary case it is reason
to believe that the time of processing of resource
unit at multichannel processing point is zj times
less than the time of processing of similar unit by
a sole channel and is equal to t’j=tj/zj.

The examined problem has much in common with
excess fare transportation problem [3]. The solution
of excess fare transportation problem is found
with the help of approximate method (linearization
of efficiency function) or of labor-consuming
combinatoric method. See the minimax character
of the defined efficiency function, the solution of
the examined problem reduces to finite sequence
of problems whose computational complexity
doesn’t exceed a polynominal one. Meanwhile
there is the assumption that a processing time at
any destination point depends on the volume of
processed consignment. That is why such problems
are generalized minimax transportation problems.
The Hungarian method, that is a variant of sequential
reduction of misalignments, permits to solve the
problem. A proposed technique of adjusting of a
lower bound of the efficiency function reduces the
number of steps within the algorithm.

The adoption of the model permits to consider
limited processing capacity of the points of
destination (for instance of sea ports) during
planning of train arrivals (especially those with
exported freight) in order to reduce unloading time
and to avoid traffic jams on house tracks.

Key words: transport problem, criterion of the minimum of time, resources, station of destination,

processing costs.
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