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Finding the multi-objective shortest path for business
companies by using a weighting method
(calculate distance and time as a model)
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Abstract

Linear programming is a multi-objective one of the most important models of
mathematical optimization, which is an extension of traditional linear programming,
where more than one goal is sought by the decision-maker to achieve, and often these
objectives are conflicting among them, one of the most difficult difficulties facing
researchers in multi-purpose optimization models. Let's say that we have a road network
with a certain starting point and endpoint and that the arrows (or arcs) that connect the
network points take multiple paths to reach the starting point and the access point (or
end). We try through the shortest route problem to get the shortest of these arrows or
tracks that link the starting point and the end point. The traditional shortest path
problem is mainly concerned with identifying the related roads in the transport network,
which represent the shortest distance between the source and the access point in the road
network (by finding either cost, distance, time or any other measure). As for the
problem of research under study, it is to find the optimal multi-objective shortest path
for both (distance and time) at the same time. This was explained by applying a
proposed practical model for the problem of the shortest multi-objective road to solve
the problem of one of the service companies (GTC) A shorter or faster way of
calculating routes between two locations for customers is not easy in fact, mainly
because conditions in the road network change rapidly and regularly. Therefore, the
Company tests a system that advises a technician on the path to be taken to the next
customer, only after he has finished serving a customer. The proposed practical model
was also solved by using the weights method, which is one of the most popular methods
for solving multi-objective optimization problems in order to obtain a rational solution
that is optimal for the decision maker.
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1-2 6.3 5.0 16 - 19 2.4 2.4 32-40 2.2 2.7
1-3 2.4 2.4 16 - 20 2.5 3.7 33-35 1.8 1.8
1-4 3.1 3.9 17 - 20 3.8 5.4 34 -39 2.4 2.9
2-4 3.7 4.7 17 -22 3.4 4.3 34 -40 2.5 3.2
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13-14 | 20 | 23 | 28-31 | 15 | 30 | 46-49 | 24 | 27
14-23 | 35 | 39 | 28-32 | 20 | 24 | 47-48 | 34 | 34
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6 23 28 3.10 4.40
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7 29 33 3.40 2.80
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1 1 1 1 1 1 1 1 1 1 1 1

Sablds of 3 f, s f CGadl s ((BW) oladl deade (Saodlel Joud s
B3y 413 3l (3 WS BL B o5 Lind (gl 6 gl bl dlsg L) x4V
Jat ¥ AT sae o @S BL 83L) et g0 3w JSI 3 s @ i3] IS 3
100 0l e o, 5 ) Sl JW(GTC) a8, aeadl 3508 Loy JU el > e
et s oo o el o Sy B gl BL Jlin ok Jull Jo s s

pa¥) Sy Wl 5)sTl 01 aayb alasaal,
Akl 38 op SU el o e Jgamll O ik plisaal (5) o3y pall z3sad) 4
ailer 3 dsl e @ ey (Ol all 1Ses ) 235l Lsd Yol wze (GTC) 25,

bl o) IKa by diagll Sl aegus slg) (240 (W) Olp) amd
(Y ISl wxtleo S i) 05V 358 0B (W =05, W, =0.5) L @

Route Educational & Social Science Journal

Volume 6(6); June 2019

144




Route Educational & Social Science Journal

Volume 6(6); June 2019

MinwF (x)=(0.5)
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1.5X pg +2.3X 57 +
2.7X 39 +3.4X 45 +
2.2X 4 +2.3X 49, +
0.8Xgg +...+

4.5X 4546 + 2.5X 4545
+3.3X 4549 + 2.4X 4549
+3.4X 4745 +3.9X 4550
+1.2X 4950

9.0x, +2.4X 5 +
3.9X, +4.7X,, +
1.4X yg +2.8X 57 +
37X 35 +3.8X 45 +
2.8X 45 +2.5X 4y +
1.9X g +...+

5.3X 4546 + 2.8X 4545
+3.2X 4549 +2.TX 49
+3.4X 4745 +4.1X 455
+1.3X 4950

Don 2 ) Of by oMol 300l o i

e ColSy c{(x;, Xaa1s X112 2 X1999 s X 903+ X 30+ X oo ,X;240,XZO%,X:MQ,X:%O):(l)}
{1700 =(1,709,£,00) =(25.70,3220) | Lo et bt g

s oY ol (W =0.0 ,w, =1.0) L o

‘{(sz, X361 Xo13 X1314+ X1a24 1 X 2429 + X 2933 X za5 » Xasar » X azas X s 'ngso):(l)}
.{f 00=(f, 00, 1,09) =(2950, 30.50)T} Lo i i gl

s e ok ((wy=1.0 ,w, =0.0) L

S s ‘{(x;, Xt Xortzs Xomsg s Xz s X sz + X s ,x;240,x;046,x;m,x;gso):(l)}
.{f “00=(F,"09, 1,09) =(25.70, 32.20)T} Lo el ol

180 ope o caely il msail) diagll Jolb) S a0 g0 wnds 15 oDlel Ol Y1 aa b O
Wy Jo) Ll of e (W =05 ,w, =0.5) ol 050l wie (GTC) 25,0 o
b3l (5) o8y Jodb Jze f, 5 f Cudi I

] Sedydesd ‘
Ayl A f, o f g Al (adds Sa) g8ay o3 JiaY) Ll
[ Optimal Path f,(x) f,(x)
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From Node | To Node | km/&dudl | min/<ésl

1 1 4 3.10 3.90
2 4 11 2.30 2.50
3 11 12 2.00 2.70
4 12 22 3.10 3.90
5 22 23 1.80 3.00
6 23 28 3.10 4.40
7 28 32 2.00 2.40
8 32 40 2.20 2.70
9 40 46 2.50 2.70
10 46 49 2.40 2.70
1 49 50 1.20 1.30

Total 25.70 32.20
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3Ll
.6 ad) Jganl)
f, 9 f, g Al ey i Al ) o) 3 oY) Siay
Start node - Start node - Start node -
Destination WF (X) Destination WF (x) Destination WF (x)
node node node
1-1 0.00 16 - 17 3.20 32-33 1.70
1-2 5.65 16 - 19 2.40 32-40 2.45
1-3 2.40 16 - 20 3.10 33-35 1.80
1-4 3.50 17-20 4.60 34 -39 2.65
2-4 4.20 17 -22 3.40 34-40 2.85
2—-6 1.45 18 -19 2.35 34 -44 3.55
3-7 2.55 18 - 25 3.35 35-40 3.75
3-8 3.20 19-20 1.40 35-41 1.95
45 3.60 19 -25 3.10 36 -37 1.85
48 2.50 19-26 2.50 36-42 1.75
4-11 2.40 20-21 3.25 37-38 2.30
5-6 1.35 21-22 2.30 37 -42 3.05
6-12 3.80 21-27 3.40 37-43 2.95
6-13 2.15 22 -23 2.40 38-39 2.40
7-8 5.15 22 - 27 4.40 38 -43 3.65
7-9 2.65 23-24 2.70 39-43 4.65
8-10 1.90 23-28 3.75 40 - 41 4.10
9-10 3.25 24 - 29 2.15 40 - 44 3.40
9-15 2.15 25-26 2.80 40 — 46 2.60
10-11 3.15 25-30 2.35 41 — 46 2.60
10-15 5.15 25-37 3.70 42 — 47 2.00
10-16 3.50 26 — 27 3.85 43 - 44 4.95
10 -17 2.35 26 — 38 2.95 43 — 47 2.25
11-12 2.35 27— 28 2.90 44 — 45 1.05
12 -14 4.05 27-31 2.40 45 — 46 4.90
12 - 17 3.60 27 -39 4,15 45— 48 2.65
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12-22 3.50 28— 29 3.45 45 — 49 3.25
13— 14 2.15 28 —31 2.25 46 — 49 2.55
14-23 3.70 28— 32 2.20 47 — 48 3.40
14— 24 3.20 2933 3.10 48 —50 4.00
15— 16 2.15 30— 36 3.15 49 -50 1.25
15-18 1.70 31— 34 1.45 50 — 50 0.00
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