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Min Zr (x) = (z21(x), (z2(x), ... (zr(x)), x=(x1,x2, ..., xr)
Subject to:

ui(x) <0, I=1,2,...,m
} (MOTP with inequality constraints)
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vix)> 0, I=1,2,...,m

wi(x)=0,1=1,2, ..., (MOTP with inequality constraints)
Where:
z1, 72, ... zr are the objective functions, x1,x2, ...,xr are decision variables and x is the decision vector.
Model formulation z3seill 4&lua
sl e Jail) ACaa) Calaal) saseie G yull paaly Hl) 23 sadll A2 la (Say
(1) Minimize Z1 = 5> =1 ;"= 1djj X;j
(2)Minimize Z2 = 5™ =1 3= 1tij Xij
(3)Minimize Zz = 3™ =1 ¥}"= 1Si Xi

;QJL"J\
Subject to the constrains:

Yin =1xij=ai,i=1,2,..,m,and Yim =1xij=bi,j=1,2, ..., n.

Where:

xij : the allocation from source i to destination j and xij > 0 for all i, j.

dij : the distance from source i destination j in kilometer.

tij : the travelling time from source i to destination j in hours.

sij : the percent Breakages from source i to destination j.

ai : the commodity available on sources.

bi : the commodity required on demand.

si(i=1,....,10) : The sources where Eggs are available.

di(i=1,2,...,17) : the destination where Eggs are required.
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759 1Y) 2l SR 7 5 gl aladialy Alla Al 3 s 8 bl G (2l (85 Al

s &5 sy 5 laas sl g S ) Byl Alsdlae (ailh Jagat o5 IS il e Allae JS) Ay (de 36230272 sas
Cosing eV adly Wy Guped) ) delon) Alblan (@il Jigad 5 S Gl e Allaa JS) Ay gde 12:99
i1y sl Tgaed Alslan I Chyges (3 Alaa Galls Jysad 5 S Qi e Aadlae IS Ay (sibe 9226104¢40¢ s
A Al el 23n371462.04 dsia plasas A giiallnl) Gl Jil &S cialiy il e 87104¢13 sad ils dus

Aia 0,015 s ol Jis 455 10392 o

20185le Pla jaal) cillailae ) (il cllsilas (e Gl 2 e casl) aysill L 1ad) Jgan

Qe i) lailae Jaall clladlasa shipment daaill unit ‘2;5’,3\ ks total costaukl) dalsil|
1 EEPR Cooha 15 294 4410
2 BRI D) 5 44 94 4136
3 Bl 48 5l 48 131 6288
4 BEPR) eyl ) 2 606 1212
5 Bl Baall gl 5l 17 823 13991
6 BRI el Jlad 32 313 10016
7 BRI 0 1 0 0
8 Aledall Laiall 168 395 66360
9 a8 ,al 5_alall 651 122 79422
10 a8l Lo gl 172 496 85312
11 a8l [k 20 712 14240
12 Ay slall Laiall 67 290 19430
13 A sl zl s 248 562 139376
14 Ay gl Ld 63 643 40509
15 gl < Ll 15 413 6195
16 iy all 5yl 272 122 33184
17 A el psadll 23 221 5083
18 iy gl Ll 36 358 12888
19 B yanall p sl 99 261 25839
20 Bl Tsohe 12 364 4368
21 Alelaw) o gl 40 91 3640
22 Ao leul s 104 697 72488
23 e lau el ) 22 479 10538
24 Alelowy) elivs 1 gia 9 338 3042
25 R L gl 13 247 3211
26 R Ol sl 104 787 81848
27 R iyl 87 533 46371
23Ol (162) a8y Jsoall lily (o Cisay Cireal jaadl)
sl ol yudl i il gl Jie) Jall A ghoad®
t/aS 403 pus 2ic il Bl JiaY) Jal ddgias —1
X1,15=15 X4,1 =651 X7,5=272 X9,10=104
X2,2=44 X4,8 =172 X7,6=23 X9,13=22
X2,4 =48 X4,10=20 X7,7=36 X9,17=9
X2,13=2 X5,7=67 X8,6=99 X10,8=13
X2,14=17 X5,9=248 X8,15=12 X10,11=104
X2,16 =32 X5,10=63 X9,3=40 X10,12=87
X3,7=168 X6,7=15 1 0
1058 el [ oS40 deju vie il gl BV Jal) ) (2) Jsaa (e O
=7.35+2.35+ il +.oo e+ +6+19+13=258.74 hour

Galy Eus Gugadly dabe L) 6.":145\;4 O ColS A8lisa padly sl gallly Jaliad ‘5_":145\;4 o dell 20.58 b Al Jehl cuilsy
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/oS 40e s xie il gl JiaY) Jall Aighas .2 ady Jgaa

Cillailag ot e g , 4. UnitsasslAdSs  tofa] A dakl)
e il Jaall cliilae - shipment sl cost cost
1 X1 Ayasay) X15 zsobae 15 7.5 110.25
2 X2 Ll X2 L) 52 44 235 103.40
3 Ll X4 4 sl 48 3.28 157.44
4 Ll X13  _ea¥l sl 2 15.15 30.30
5 Ll X14  aal el 17 20.58 349.86
6 Ll X16 el Jladi 32 7.83 250.56
7 Jbed X 0 1 0 0
8 X3 Algsall X7 Lkl 168 9.80 1,646.40
9 X4 ALl X1 3 _aldll 651 3.05 1,985.55
10 ALl X8 pEge 172 12.40 2,132.80
11 S X10 L8 20 17.80 356
12 X5 A 5al8)) X7 Liall 67 7.25 485.75
13 A 5ol X9 s 248 14.05 3,484.40
14 A 5ol X10 s 63 16.10 1,014.30
15 X6 Gl S X7 Ll 15 10.33 154.95
16 X7 dall X5 LYY 272 3.05 829.60
17 Al X6 psall 23 5.50 126.50
18 Al X7 Ll 36 8.95 322.20
19 X8 3l X6 p sl 99 6.53 646.47
20 3l X15 T 12 9.10 109.20
21 X9 Lle lany) X3 o) 40 2.28 91.20
22 ilelewy)  X10 L 104 17.43 1,812.72
23 e lauy) X13 ¥l el 22 11.98 263.56
24 AlelewY)  X17  cliwcgia 9 8.45 76.05
25 X10 o g X8 Lo g 13 6 78
26 R (S X11 O gl 104 19 1976
27 g b X12 i) 87 13 1131

£0/S 50 Aoy die i) il JieY) Jall ddghas -2
il iy 81 s 138y delu 206.60058; Aol [ oS 50 ey v i) <l BY) Jall ol (3) Jsaaeds

X1,15=15 X4,1 =651 X7,5=272 X9,10=104
X2,2= 44 X4,8 =172 X7,6=23 X9,13=22

X2,4 =48 X4,10=20 X7,7=36 X9,17=9

X2,13=2 X5,7=67 X8,6=99 X10,8=13

X2,14=17 X5,9=248 X8,15=12  X10,11=104
X2,16 =32 X5,10=63 X9,3=40 X10,12=87
X3,7=168 X6,7=15 1 0

=5.88+1.88 + 2.62..ccucuuenenn. +...+.+...+4.80+15+10.40 =206.6hour

Cialy Cun G gaally Al Lo ) liilae (ol Aliaa adly aall a0l Jalas il o delu 16.46 o dilue sk culS
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Giladlag ladlag sl unit 3as ) 48l total 40K dal<sl)

= uailal) aal) shipment cost cost

1 X1 gy X15 Csrae 15 5.88 88.20
2 X2 BRI X2 iz 44 1.88 82.72
3 BRI X4 A8 5l 48 2.62 125.76
4 BRI X13 eVl sl 2 12.12 24.24
5 BRI X14  poall ol 17 16.46 279.82
6 Ll X16 el Jlad 32 6.26 200.32
7 BRI X 0 1 0 0

8 X3 Algsall X7 Lall 168 7.84 1,317.12
9 X4 a5l X1 58 all 651 2.44 1,588.44
10 Ayl X8 Jasaul 172 9.92 1,706.24
11 Ayl X10 b} 20 14.24 284.80
12 X5 Ay 5yl X7 Ll 67 5.80 388.60
13 Ay gldl) X9 AT 248 11.20 2,777.60
14 il X10 s 63 12.88 81.44
15 X6 Gl i X7 Ll 15 8.26 123.90
16 X7 Qpydl X5 N 272 2.44 663.68
17 Ayl X6 asaill 23 4.40 101.20
18 Jyall X7 Lall 36 7.16 257.76
19 X8 Byl X6 ol 99 5.22 516.78
20 Byl X15 Tk 12 7.28 87.36
21 X9 Al LY X3 O gl 40 1.82 72.80
22 elay)  X10 &) 104 13.94 1,449.76
23 Llelayl X13 yeaV) el 22 9.58 210.76
24 Adelay) X170 sl osin 9 6.76 60.84
25 X10 g (N X8 Lo sl 13 4.80 62.40
26 g g X11 Olgml 104 15 1560
27 g G X12 el 87 10.40 904.80

]S 60 Aoy e i 851 BY) Jal) dbsims —3
1058 Aelu [ K600 depu e i) cd gl BV dal) o) (4) s gada s

X1,15=15 X4,1 =651 X7,5=272 X9,10=104
X2,2=44 X4,8 =172 X7,6=23 X9,13=22
X2,4 =48 X4,10=20 X7,7=36 X9,17=9
X2,13=2 X5,7=67 X8,6=99 X10,8=13
X2,14=17 X5,9=248 X8,15=12 X10,11=104
X2,16 =32 X5,10=63 X9,3=40 X10,12=87
X3,7=168 X6,7=15 1 0
=4.90+1.57 +2.18 cevrverrnenn. +otet +4+12.66+8.66=172.34hour

Gl G ey Ao Lo Jilhilae o culS Ailie eadls aaa) solslls Tabias ilidlae o dele 13,72 b Gilas Jsbl culS
R 1.57 ‘55\)& =)ol g LL;\AJ MLLA} dclu 1.52)34
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/oS 603e s xie il 5l Ba¥) Jall ddsian .4ad) Jsia

Ciladlaa i) Bas ol 4al<y total 4.<1) dal<il)
= ailall el lidla shipment unit cost cost
1 X1 ayusuy) X15 Coskae 15 4.90 73.50
2 X2 BRI X2 iz 44 1.57 69.08
3 Jalied X4 48 giall 48 2.18 104.64
4 BRI X13 ¥l sl 2 10.10 20.20
5 BRIV X14 Laall salgll 17 13.72 233.24
6 Llwa X16 ol Jladi 32 5.22 167.04
7 BRIV X 0 1 0 0
8 X3 Algsall X7 Ll 168 6.50 1092
9 X4 a3 X1 3y all 651 2.03 1,321.53
10 48,4 X8 da gl 172 8.27 1,422.44
11 a8 ) X10 g 20 11.87 237.40
12 X5 Ay lal) X7 Ll 67 4.83 323.61
13 Ay 5l X9 g 248 9.37 2,323.76
14 Ay 5l X10 g 63 10.73 675.99
15 X6 Gl X7 Ll 15 6.88 103.20
16 X7 Al X5 3yl 272 2.03 552.16
17 il X6 ol 23 3.66 84.18
18 Al X7 Ll 36 5.97 214.92
19 X8 | X6 sl 99 4.35 430.65
20 Byl X15 Corbe 12 6.07 72.84
21 X9 e e X3 o sl 40 1.52 60.80
22 e e X10 Ld 104 11.62 1,208.48
23 e e X13 ¥l el 22 8 176
24 e e X17 ol Cagin 9 5.63 50.67
25 X10 g X8 Lo gl 13 4 52
26 g X11 Olgal 104 12.66 1,316.64
27 g b X12 ey 87 8.66 753.42

¢ panll S Zual Tora Optimum System zaliy plasiuly Jicy) Jall **
1058y Aol [ oS 40 Aoy e (and) 5o A awgiad i) dal) o) (5) Jsas el —4

X1,15=15 X4,1 =651 X7,5=272 X9,10=104

X2,2= 44 X4,8 =172 X7,6=23 X9,13=22
X2,4 =48 X4,10=20 X7,7=36 X9,17=9

X2,13=2 X5,7=67 X8,6=99 X10,8=13

X2,14=17 X5,9=248 X8,15=12 X10,11=104
X2,16 =32 X5,10=63 X9,3=40 X10,12=87

X3,7=168 X6,7=15 1 0
sl ol das =(7.80+ 1140+ e +9.09+1.96+1.41+4.41)/27 =5.74%

ity G upgedly b Lon) alidlae (o S S A J8ly ap0al) (s2llly Tlsed ilidlae o %12.34 o S A ) il
%14 s dpmasyses Blad Asilan, %1.37 5a
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763 a1y dswia JAI 7 5 gad aladialy Alla Al o eaa B cilliilaadl G pand) Ji5 A
0S40 Aoy viepuS Ao JBY Ji¥) Jall ddgins .5 a8 Jgaa
Glladlaa s Gl Basl) Aal<y A<l dal)
e i) callaslaa
aal) shipment unit cost total cost

1 X1 agusay) X15 zsre 15 4.41 66.15

2 X2 Jalien X2 RYPIPY 44 1.41 62.04

3 Jalied X4 48 guall 48 1.96 94.08

4 BRI X13 ¥l 2 9.09 18.18

5 BRI X14 Lol salsll 17 12.34 209.78

6 Llw X16 el Jlad 32 4.69 150.08

7 BRI X 0 1 0 0

8 X3 aglgaall X7 Laall 168 5.88 987.84

9 X4 iyl X1 52l 651 1.83 1,191.33
10 Ayl X8 Lo gl 172 7.44 1,279.68
11 Ayl X10 g 20 10.68 213.60
12 X5 Qi glall X7 Liall 67 4.35 291.45
13 Qi glall X9 z s 248 8.43 2,090.64
14 Qi glall X10 g 63 9.66 608.58
15 X6 Gl S X7 Liall 15 6.19 92.85

16 X7 Qp gl X5 33l 272 1.83 497.76
17 Ayl X6 POTH 23 3.30 75.90

18 Qg X7 Luell 36 5.37 193.32
19 X8 Byl X6 p sl 99 3.92 388.08
20 Byl X15 Corbe 12 5.46 65.52

21 X9 e L) X3 ey 40 1.37 54.80
22 e L) X10 g 104 10.46 1,087.84
23 e L) X13 ¥l el 22 7.20 158.40
24 e L) X17 el Cagia 9 5.07 45.63
25 X10 g (N X8 Jo gl 13 3.60 46.80
26 g (N X11 Olgasl 104 11.407 1,185.60
27 Caygus X12 ety 87 7.80 678.60
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ladlag sl unit sas )l 485 total A< el
e oRildl) alaslaa
Ja=ll  shipment cost cost
1 X1 ayusuy) X15 Coskae 15 5.88 88.20
2 X2 Jalien X2 KPP 44 1.88 82.72
3 BRI X4 ad i) 48 2.62 125.76
4 BRI X13 ¥l sl 2 12.12 24.24
5 BRI X14  yaall ol 17 16.46 279.82
6 Llw X16 ol Jla 32 6.26 200.32
7 BRI X 0 1 0 0
8 X3 Adgaall X7 Ll 168 7.84 1,317.12
9 X4 Ayl X1 yalall 651 2.44 1,588.44
10 Ayl X8 Lo gl 172 9.92 1,706.24
11 Ayl X10 L 20 14.24 284.80
12 X5 Ay ldl) X7 Lisal) 67 5.80 388.60
13 Ay ldl) X9 g 248 11.20 2,777.60
14 Ay ldl) X10 L 63 12.88 811.44
15 X6 Gl S X7 Lisal) 15 8.26 123.90
16 X7 Qppl X5 3yl 272 2.44 663.68
17 P | X6 ol 23 4.40 101.20
18 dall X7 L) 36 7.16 257.76
19 X8 Byl X6 sl 99 5.22 516.78
20 3yl X15 Corbe 12 7.28 87.36
21 X9 e Lay) X3 O gl 40 1.82 72.80
22 e Lay) X10 [k 104 13.94 1,449.76
23 e Lay) X13 sVl 22 9.58 210.76
24 e Lay) X17 el Cagin 9 6.76 60.84
25 X10 g (N X8 Lo gl 13 4.80 62.40
26 g (N X11 Olgal 104 15 1560
27 Caygus X12 ) 87 10.40 904.80

F NS Llon IS 2388 (6) o8y Jsaall el /oS 50 dep die oS dpus asia W) =5

X1,15=15 X4,1 =651 X7,5=272 X9,10=104
X2,2= 44 X4,8 =172 X1,6=23 X9,13=22

X2,4 =48 X4,10=20 X7,7=36 X9,17=9
X2,13=2 X5,7=67 X8,6=99 X10,8=13
X2,14=17 X5,9=248 X8,15=12 X10,11=104
X2,16 =32 X5,10=63 X9,3=40 X10,12=87
X3,7=168 X6,7=15 1 0

sl sl dons =(15.88+1.88+2.62 + coeeeiiiiiiiiiinneee +1510.40)/27 = %7.65
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765 1Y) 2l SR 7 5 gl aladialy Alla Al 3 s 8 bl G (2l (85 Al

Cun Guarsadly Alie lawd) e (o cul€ € Lu J85 aaall salglls Bled iliilas Gu % 16.46 & 5uS dui S CulS
. %188 LA\); Lxa)gg LI:\AJ :Ui-é\;.n} %182};.\ Lud;

oS 604 s ey douss JBY Adsims Jia¥) Jall ddgina .7 a8y Jgan

Cilladlag s il unit sas ) 4al<s <) sl

e Jaall Gilladlag
ailall shipment cost total cost

1 X1 syl X15 Corbe 15 8.82 132.30
2 X2 BRI X2 xiyen 44 2.82 124.08
3 BRIV X4 A guall 48 3.93 188.64
4 Jalied X13 el sl 2 18.18 36.36
5 Jaliad X14 2aall galsll 17 24.69 419.73
6 BRIVE X16 ol Jla 32 9.39 300.48
7 BRI X 0 1 0 0
8 X3 Algaal X7 Ll 168 11.76 1,975.68
9 X4 a8 ) X1 3 all 651 3.66 2,382.66
10 38,5l X8 Ja gl 172 14.88 2,559.36
11 48,40 X10 [E53 20 21.36 427.20
12 X5 A glall X7 Ll 67 8.70 582.90
13 Ay 5lall X9 AT 248 16.86 4,181.28
14 Ay 5lall X10 [ 63 19.32 1,217.16
15 X6 gl X7 Ll 15 12.39 185.85
16 X7 Qg X5 3yl 272 3.66 995.52
17 Qg X6 asall 23 6.60 151.80
18 d)all X7 Ll 36 10.74 386.64
19 X8 3yl X6 psadll 99 7.83 775.17
20 Byl X15 zorba 12 10.92 131.04
21 X9 le L) X3 omsadl 40 2.73 109.20
22 Ale Lo X10 L 104 20.91 2,174.64
23 Ale Lo X13 el sl 22 14.40 316.80
24 Ale Lo X17 S LINIRLEN 9 10.14 91.26
25 X10 Caygus o X8 da gl 13 7.20 93.60
26 Caygus o X11 Ol 104 22.80 2,371.20
27 Caygus o X12 el 87 15.60 1,357.20

VIS L IS 2 (7) iy Jsoalls Aol /S 60 Aepms e o)) s Tanigia L =6
‘EIY\S [PR{IVEN (:3‘5%11.49‘334;\4153)“5:\_\.‘4;.}:;“‘534 Jal u‘u,}.fl(7) r:&) djb ey

X1,15=15 X4,1 =651 X7,5=272 X9,10=104

X2,2= 44 X4,8 =172 X7,6=23 X9,13=22
X2,4 =48 X4,10=20 X7,7=36 X9,17=9

X2,13=2 X5,7=67 X8,6=99 X10,8=13
X2,14=17 X5,9=248 X8,15=12 X10,11=104
X2,16 =32 X5,10=63 X9,3=40 X10,12=87
X3,7=168 X6,7=15 1 0

Gl plll A = (8.82+42.82+ 3.93 + ..., +7.20+22.80+15.60)/27=11.49
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The problem of transporting eggs between governorates in Egypt, a case study using a multi-purpose
transport model
Fawzia Abu Zaid Saber Hassan - Desert Research Center - Department of EconomicStudies
Summary of results:

The Egyptian agricultural sector is considered one of the most important economic sectors in the agricultural
economy at the national level because of its great and important role in advancing economic development, and
the animal production sector represents one of the most important pillars of the Egyptian agricultural sector, as
this sector contributes an effective contribution to the value of animal
production in Egypt as Its value is about 35.4 billion pounds, represented in
In the form of poultry meat and eggs, where the amount of production reached about 523 thousand tons, the
average per capita egg protein was about 4.9 kg / year, and the loss ratio reached about 52 thousand tons. Where
the research problem is the large variation in egg prices between the production areas and consumption areas
Theoretically, the difference in price between the production and consumption regions is theoretically assumed
to be the transportation costs and the profit margin, which indicates the inefficiency of the transportation system.
The study aims to propose the best models for the transfer and distribution of egg production from the producing
governorates, whose production exceeds their consumption to other provinces to reach the shortest distances
Marketing: What is related to that is the achievement of the lowest cost and the shortest possible time for
transportation, and given that eggs are one of the sensitive products in the transportation process, so the study
tended to use a multi-purpose transport model to achieve the goals of the study and the following results were
reached: 1- The average total of the Republic of eggs production was about 6591 million eggs The Sharkia
Governorate is considered one of the largest governorates for egg production, with about 1337 million eggs,
representing about 20.3% of the average production, followed by Qalyubia, Gharbia and Dakahlia governorate
with 11.62%, 10.32%, and 9.35%2- From the results of estimating the optimal solution to the results of the most
appropriate distribution of egg production surplus, it was found that the total distance of eggs transported from
the surplus governorates to the governorates of the deficit has reached about 10392 km / ton. The egg is about
0.015 pounds
3- The study results depended on using the Tora Optimum System program with the aim of reaching the lowest
possible distance

The lowest possible cost, and the lowest distance = 10392 km2 and the transportation cost of the quantity of
eggs transported = 371462.04 million pounds

The results obtained from the low travel time: - The lowest time to travel at a speed of 40 km2 = 258.7 hours,
the least time to travel at a speed of 50 km2 = 206.6 hours, and the lowest time to travel at a speed of 60 km2 =
172.34 hours, and the lowest percentage of eggs breaking at a speed of 40 km2 = 5.74% fracture, and it was less
The percentage of breaking eggs at a speed of 50 km2 = 7.65% fracture, the lowest fraction of eggs at a speed of
60 km2 = 11.49% fracture.

From the previous results, we find that eggs are quick-breaking products, so the distance must be minimized to
lose, to reduce the percentage of fracture, to minimize the percentage of losses.
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