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= Abstract :

Transportation costs pose a significant challenge for modern businesses,
as they aim to minimize overall expenses. This study examines transportation
costs between medical glasses manufacturing facilities and sales branches
of Grand Libya Optics Company, comparing various algorithms to reduce
daily transportation costs. Transportation data for Grand Libya Optics was
obtained through the Training and Development Manager. The research
aims to analyze transportation costs and select the most efficient algorithms
to achieve a balance between service quality and cost reduction. Five
algorithms were compared analytically: Northwest Corner, Least Cost,
Minimum Row, Minimum Column, and Vogel’s Approximation, along
with Linear Programming models using Excel’s Simplex method. Results
indicate that algorithms based on Least Cost, Minimum Column, and
Vogel’s Approximation are more efficient in reducing daily transportation
costs compared to current methods, with Northwest Corner being the least
efficient. The study recommends implementing these algorithms to enhance
transportation operations and utilizing advanced quantitative analysis
and linear programming techniques for further cost savings. This research
underscores the importance of continuous analysis and innovative approaches
to enhance efficiency and competitiveness in the market for Grand Libya

Optics Company.

e Keywords: Operations research, transportation problem, transportation

cost algorithms, objective function, linear programming.

s e gl amgd Jladl gl BB Febaod Zund Jail Ahe a3

aglaty dagd (S by Blew 2 ASAL ola punils oaale  Lgag ] dalies
o Lgal] 5L (M) Jaol L2 s il Aol Lewotall g Jalas a5
e Bainsdaline Lalail 13 (N) Ll pa)d e degamas O, ... 50,50,

222



A L) O ) 55 o) s (e e

g slotel 3y (M I T =10 @) O Jans JS 39500, 5.5 D,5 D) L
J e qdtan (0 1 =J'o!¢J-.o)Dj Lesn §dl Aazi JS of oo 20 O,
AL gl e ety oS oS el
X mi=10,=X"j=1D,

Al e Ll 9,89 ugmill Jolas pan o paanll (50 Go
£9,0 bl I O, anlall Luvoall jugand Jalae (oo b gl (o 3615 I HLid
Gl SVl adgidl daed agasd sa Jadll AlSie Jo (e Caugll .Cij}ﬁjg Dj Lacd
ULl o padl alamiaaly £ g pall QAT Liblaiae 3ol o oyl oSS e e JLas

) Jalas e

Ul oo« Dyagagll N O e gmadl lassll sue Jian Xy o (2 i
P AL sl e Ll Lgidluos oSy il o Jaill 3aISE e ] Julas Il Caags

Y mi=1X"j=1C, X,

Cgpan Laadl gy sugamtll Jalas 71957 puex e zoail! el (550 c
o JS dadl Gadiss 2

oob oo el Amaydl Ziled) Chua AIAS Aaladl Aol Aieall (B e
Vo2 Lanhad 3ydall ol asd . Adlen VI o) CadISE JLlET0 due guingll 3 ,Sal0
Seray A5 Aeliall  legemall aysill Lol (reasd G 20 Ly (alins
Bl cpcumdy [2] 3,091 Llaw  Loas Gomajpg [1] aladl Jai) dedaii selaS
[4]1 (UTNDP) alatf Jail 8 e el JSlie Andlany [3] Jailly dius lil

A2 Lo degiio duele Ylma 2 Laidlad Jaill USdis J> 3yl cadl e
L, g [0] cnmesV Lilbatia Julss

D Ll st Jabiiie Sluads o Guolie Sale colla¥) oo (e

223



£2024 py -39 524l 2ot m

IS LS 3Ly 35151 s (peiad Alie 55 gl 1] Jpimgll (S

Aewlyari a1

c Lt Lo 0013 3855 oud Jaill JSLie Js Lialys Heme b Lialad LS
g Leass s 215 pa Cplay Le 38801 CalSy Lee 9y o sl JaTI1 o) e
Lesadl goy2 anl e Jueadl Lajlind 11 DUadl ) Jad Dl papasi
LUl Jeasd @ (o9 ulall coran adall Lisctadl €53 Sugzdl Jalas
Ol Legos @ LUl Llall Lidgy ccllall covm Lol g9,8 Il 85l 1Ll
A Jguandl 2 g JaUl |ylae e slane JS CalISS 5 Jaill alos

ol paacll Lecdd 0,8 A8 iy JAU ST Aot Syl (1) o8y Jgu

|
E SN 23 2 _
S5 5 (30340200 2] 13
A A 2| 3 |3 % EXEY
¢ i )
qs
35 6 7.7 7.2 10 2.8 2.8 1.66 1.1 _ng dm
10 5 18 12 Jel
4.5 4 8.5 12.5 0 1 2.5 2.3
25 E‘x_u\ Jaza
7 9 |3 6
10 12 4 2 9 8 7 5.32
10 Olapa Jara
2 8
7 3.6 5 9 10 5.28 34 2.5
15 D Jaza
9 5 |
85
10 | 9 7 |8 7 114 ] 12 | 18 | ki
85

oA LS Bl Jaill CadlSE Gl aus Lo e sling

224



A L) O ) 55 o) s (e e

Te= 1.1#12+1.66%7+2 8*5+6%10+2.3%6+2.5*3+1%9+0*7+2*8+4%2+3 4+5%5+3.6%9

Te=215.58 DL

Bedal ) dmgie. 2

Ul dogyds Lgd Gulats Gedall  Liadylon ues slaliel @ dulyudl ola 2
ey Aanlyull

North-West Corner Methods - 1

.Row Minimum Method - 2

.Column Minimum Method - 3

.Least Cost Method - 4

. Vogel’s Approximation Method - 5

Il (e Canglly S @gal Gulea¥ yiiny (sily sl Il hgeill ) Alin]
Alaclg 53T > A2lual  Ldaall zlhs) by Al juolsd S0l sgall ale
JBT el zopsell Gylall ol JS Alhas Juel¥I M5 (10 (simplex method)

(Stepping Stone method) ;S S e Lgie  Luad)lsadl (aay e Ll o3 LeS
i 2 danziadl Il Bybs pren 2 LI Hleall sae oY clldg ol g
o gyl Lang Cigllall fpe 38T Aal yull

Number Of Empty Cells = (Number Of Row + Number Of Column) -1

Lyl Al il )3 7500 1L 2

(AL AL It dslall Jle 2L

=1y "j=1 Cij Xij
ol LeS Byl Blmll |yl gyt o

225



£2024 py -39 524l 2ot m

() Ll pd G (1) Bdal) Liasall g Josa e il IS5 203 C
() bl o (1) Badall Lvctadl Sugad Jone (ra 3lsaill fassll sae X,
t AL g ool CaldISal 2iSan dagd JBT Cagll Uls ()9S5 o
Min Z = 1.1X, + 1.66X , + 2.8X , + 2.8X , + 10X, + 72X + 7.7X , +
6X, +2.3X,, +2.5X,,+ X,,+ 0X,, + 125X, + 8.5X, +4X, +4.5X,+5.32X

+ 7X, +8X + 9X,, + 2X  +4X, + 12X+ 10X, +2.5X, + 34X + 528X,
+ 10X, + 9X .+ 5X,+3.6X +7X

s A gl e Caugll Als 35 0583

DU Y dadall Lol g Jalas 39 - 1
X+ X, + X X, + X +X  + X, +X =35
X, +X,+X,+X, X +X +X +X,=25
X, + X, + X, + X, + X, + X+ X, +X,=10
X+ X, + X+ X+ X+ X+ X, + X, =15

Ladl goye Ll sg3- 2

X, +X, +X, +X, =18. X+ X+ X +X,,=38.
X, + X, + X, +X,=12. Xt X+ X+ X, =7.
X+ X+ X, +X,,=14. X, +X,+X, +X,_=9.
X, +X,+X,+X,=7. X+ X+ X+ X, =10.

Xij € Z (MUST BE INTEGERS ).

Xij>0

226



Al duly Sl 515 i) s et bzl il

:North-West Corner Methods .2.2

North-West Corner Methods (2) s3, 9>

. 3
3
:35 | 1 — oJ E\ . -.a)} 5
5 |5 312214 22zl
o E R A I ;’g 3 :

; 4 3 2

gl O

6 28| 166 L] Jaza

0/5 / 17/35 7.7 7.2 10 2.8 .}a"c
5 12 |18 | gwa

8.5 12.5 0 1 2.5 2.3
0/1/9/16/25| 45 ‘ ,ﬁ\
1 8 7 9 &
12 4 2
0/4/10 10 9 8 | osm| dex
- 6 o pa
7 3.6 5 34

0/10/15 ol 1of s 25| de
10 |5 D3

85 v

0 0/1010/5/90/6/7J0/8)0/7{0/9/14]0/12|0/18 L

Te=1.1*18+1.66%12+2 .8*5+1*94+0%7+12.5%8+8.5%1+4*6+12%4+3.6*5+7*10

Te=331.22DL

227



£2024 py -39 524l 2ot m

:Row Minimum Method .2.3

Row Minimum Method (3) «3, 9>

=N
‘35 3 1 = oJ ﬁ “93 j
3 b . ’.’4" o N "‘J\ . z
3 % 3 = l % &) 1 f’J\ 'EJ
% o ")
7 b
6 2.8 1.66 L) Jaza
0/5/17/35 7.7 7.2 10 2.8 l‘-\;é-
5 12 18 B|EA|
4 85| 125 0 1 25 23
0/9/16/25 45 5 L)
9 7 19 o
12 4 2
0/2/10 10 9 8 7 532 Jarse
7 3.6 5 34
0/10/15 9| 10 5.8 25 Jarse
10 5 IR
85 LS
s 0/10 {0/9)0/5/710/840/7)0/9/14 | 0/12 | 0/18 IR

Te = 1.1%18+1.66%12+2.8*5+1*9+0*7+4*9+2*84+4*2+5%54+7*10

228

Te=217.72 DL




Ul Ly

O ) a1y Ja) Cadlemd ot Sl il

:Column Minimum Method .2.4

Column Minimum Method (4) <3, g

3 "5
! 2033|2312 %] 3| 3
ay ey g 9 e 3 % o)
’ﬂx
6 1.7 7.2 10 2.8 2.8 1.66 1.1 dw
0/5/17/35 Vo
12 |18 Jatl)
4.5 4 8.5 12.5 0 1 25 2.3 d‘u
0/4/11/25 S
7 |14 ekl
10 12 4 2 9 8 7 532
Jara
0/2/10 ) 8 oo pa
7 3.6 5 9 10 5.28 34 2.5
Jara
0/1/10/15 ..
9 |5 BT
& LS

85

0/1/4/5/10 [ 0/9 | 0/5/710/8)0/7(0/14]0/12] 0/18 ;,:SLJ\

Te = 1.1%18+1.66%12+6*5+1*%14+0%7+4 5+¥442*8+4%24+5%5+3.6%9+7*1

Te=190.12 DL

229




£2024 py -39 524l 2ot m

Least Cost Method (5) aé Js

:Least Cost Method .2.5

: g 3
q “~ k3
3 2 | 3] - Sl a2
= 3 L 1 /0 PV AT =
2 - ol 2l 5| %3] 2
52 DN ,.,S B 2 % 1)
=t
6 7.7 7.2 10 2.8 2.8 1.66 1.1 d-‘\’-ﬂ
0/5/17/35 b
5 12 18| g
4.5 4 85| 125 0 1 2.5 2.3
Saza
0/4/11/25 |4 7 |14 o~
10 12 4 2 9 8 7 5.32-
0/2/10 2 |8 ,‘\’:’“‘
SR
7 3.6 5 9 10 5.28 34 25 dA,_A
0/1/10/15 N
1 9 5 DI
85 .
0/1/4/5/10§0/910/5/7|0/8)0/7| 0/14 | 0/12|0/18 s
85 calkal

Te = 1.1%18+1.66%12+6*5+1*144+0%7+4 .5*442*8+4*24+5%543.6%9+7%1

230

Te=190.12 DL




Ul Ly

O ) a1y Ja) Cadlemd ot Sl il

:Vogel’s Approximation Method .2.6

Vogel’s Approximation Method (6) A J s>

E
. “ h
iy \35 = 1 = Q) :‘3\ ! = =3
E 3, s (s S (3[4]2 L2 3
ng 52 o ;i < 3 .:5 % 5
=
qs
6 - 72 ol as 28 1.66 11 ‘i“’"
497056 10/5/17/35 : : : s
5 12 18| Jay
45 4 85| 125 0 1 25 23| Jora
02/13/1f 0/4/11/25 | , 7 | ekl
12 4 2 S
10 9 8 7 5.32
132/2 | 0/2/10 ) g o
7 3.6 5 34
25709 |0/1/10/15 of wf s 2s | ot
1 9 |5 BT5S
851 o150 Loro Lorsn Lo Lo ora | o [ ors i
85 b
=
N B B B R B R T B =
41 4| B

Te = 1.1%18+1.66%12+6%5+1*144+0*7+4 .5*442*8+4*24+5%543.6%9+7*1

231

Te=190.12 DL




£2024 py -39 524l 2ot m

:Use Of Simplex Method In EXCEL2021 .2.7
Simplex Method By Excel 2021 (7) ad Js
3

i

SYPRHIEEES
g

E
J

APYSTR EW g
Jhll ¢ 5L
I
B3P
&5l Bhlia

=)
=2
=2
=
[ 53
—
=
53
)
33
o

1.66 L Jaaa
0/5/17/35

12 (18 | g

45 4 85 12.5 0 1 2.5 2.3

0/4/11/25 Qo

10 12 4 2 9 8 7 532

0/2/10 e

0/1/10/15 -~
1 9 5 DI

85

FEAS
s 0/1/4/5/10 | 0/9 |0/5/7|0/8) 0/7 | 0/14 |0/12|0/18 L)

Te = 1.1%18+1.66%12+6*5+1*14+0%7+4 5¥442*8+4%24+5%5+3.6%9+7*1

Te=190.12 DL

mloyolisliem

2 North-West Corner Methods o7 L orin daled)  Lagbaitl oo 351610
2 il el Jay =& faal oyl ‘&,JL:.J! aS, 50 AAISS e s Al e
AL Liadyl el

,Least Cost ,Column Minimum Method Vogel’s Approximation Method

232




Ul Ly Sl 515 i) s et bzl il

el S el ods il o
ol Lol 2 4iS) ewseill DL Liuie Y Row Minimum pggie yday Leiw
obed! JSCaN g poladl Lgidg 2 S, all Jall CadlSh dieyd Yol g luadivua
LM g eV 2 oyl d gl pglay Las ‘ﬁ&fz!\e Lslys LBgall el mungy AL

300

250

20

15

100
50

=
=]

8

(=

mpany Tc Notrth- Te Row Min.  Te Column Te Least Te Tc Simplex
West Min Cost By Excel
m ool Al Bl IS e

il pacaedd L o131 ,8 A 5 I lomd | e by JA331 IS Liios o Sl oy dylie (1) Y
Ol LicwY I |

Jadl AAL o Jmdl e Jpamdl @ Ll Updd U1 Luadlsil dlaul s,
IS 3655 Jslodl ola of (I 5La¥l Ly umd ¢ Leadll Lol 60,3 35,5 2
21 pindl q sl o 5T Jalse HLae¥I 2 2515 ¥y Jail GllSS Juli e Garluad
aladil ey LS Aeudainlly d,la¥lg alaid¥l a$, A0 Labiws Jolally g 9,0
J>Il 0SBy cneumd 35819 Iagybaa HLa J53d) SLée (> 2 Simplex by Excel
- Jadl Sl Jol ot 3unlat€ dalaseil (S 521

Creeasd 2 dosliydl 19a¥1y oS Jul=idll alaseiol el w3kl ola jglas
s A4S BT gl Jud sy Jadl Lec

233



£2024 py -39 524l 2ot m

B'f“ |
1- Jamal Lmariouh, Anouar Jamali , Nizar El Hachemi , Driss Bouami, 2012.
Transportation problems with plant closure and relocation of machines. [JCSI
International Journal of Computer Science Issues, Vol. 9, Issue 5, No 2,
September 2012

2- Bhupendra Singh and Ankit Gupta,2015. Recent trends in intelligent
transportation systems: a review. Journal of Transport Literature, 9(2), 30-34,
Apr. 2015 .

3- Amir, S., H.Z. Aashtiani and K.A. Mohammadian, 2009. A Shor-term
Management strategy for Improving transit network efficiency. Am. J. Applied
Sci., 6: 241-246. DOI: 10.3844 / ajassp.2009.241.246 .

4- Josep Maria Salanova, Miquel Estrada , Georgia Aifadopoulou and Evangelos
Mitsakis,2011. A review of the modeling of taxi services. Procedia Social and
Behavioral Sciences 20 (2011) 150-161.

5- Yung-yu TSENG, Wen Long YUE, Michael A P TAYLOR,2005. The role of
transportation in logistics chain. Proceedings of the Eastern Asia Society for
Transportation Studies, Vol. 5, pp. 1657 - 1672, 2005.

234



