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Excel

Excel

Solver

Using Excel to Solve the Transportation Problem with
Random Demands

Abstract

The use of the Excel program is not only limited to the
usual functions and to formulate and solve linear programming
models, but beyond that it can be used in the applications of
operations research, such as transport problems of the qualities of
random in the needs dialing locations in some cases because they
are not known for sure, especially when accompanied by
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imposition of additional constraints for the supplier to impose
sanctions when processing more or less than needed.

This paper reviews the architecture of the mathematical
model of the problem of transport and indicate the method of
random use Excel in a possible solution to the problem to reach
the optimal solution quickly and accurately through the property
Solver in this program, where the proposed method has been
applied to several different examples in the numbers of offer
sites and demand sites.
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h*(X ) =1/2-3 (X, b7 we ) Py (X, b7 +W ' 172w, ) ?
i (X)) =120 X =by =Wy e B )\ by + W+ N
5j
oy =L (12P + P 4ot B )= (/2P 4Py et Py ) e 7)
(2001, )
Transformation into Linear Programming Form
(7)
loj = Llj (1/2Ps+1,j + st +oot Plj)_ sz(1/2Ps+1,j + Ps+z,j +--+ PKJ-’J-) ...... (8)
(8) (7)
o=t =12 )Py +P, )20 ... 9)
j (rsj)
Yiji>Yajoe-os Vi
0<Y, <W, ... (10)
S
]
aj (X)
(10) vy ()
@]
X, =bf -W—y* (1)
[
X, +) yg=b ... (12)
s=1

ysj = (S > SO)
yg =W (S>S,)

sj



[314]

K =maxK .

I<j<n

LK)

[FSERE

(M) (rsj = M) ysj

Xis Yy
i=1....m:j=1...,n+1:s=1,...,K)
S< KJ',J' ysj SWsj
n+1
1 > X, <a
j=1
m k
J 2 X+ 2 Yg =bj
j=1 s=1
by =Y 8-> b =b, >0 ..(14)
i=1 j=1
m n+l K n+l n )
Min Z :Zz;cijxu +§1:Z;rsjysj +Z;G}(bf) ...... (15)
I=l J= s=1 = j=
(15) (15,14)
ysj
(k+m)x(n+1) [ }
X;
(14)



[315]

Yy =0 ry =M
I r-11 rln 0 |
M
rkl rkn M
Cy wn Cp 0 1o
_le Cmn 0 n
Vi Yo Vi |
. 0
Y Yin 0
Xll Xln Xl,n+1
_Xml an Xm,n+1_
]
(k)
(2001,  ).(m)
I’Sj
. Cij
Saleh, Latif, ).
( )

solver Excel

2011 (19) dsilastl oolall dil yall dlsoll



[316]

SUMPRODUCT($B$2:$C$3: ... -: -3
ALS5:AL35 :$AK$2;B4:C4: ... :AL4)
.Solver Excel , -4
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add-in
,solver (
BK6 :
ALS5:AL35<=, =, >= AN5:AN35 :
$B$2:§CS$3: ... :SALS2 :
.Max Min -
Solver dialog box -5
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(1)
3 2 1 J
PS3 PS2 PS1
S
0.048 | 11292 - 9410 | 0.024 | 34128 - 28454 | 0.024 | 17600 -146868 | 1
0.19 | 9410 - 7528 | 0.119 | 28454 - 22780 | 0.024 | 14686 -11772 2
0.238 | 7528 - 5646 | 0.048 | 22780 - 17106 | 0.167 | 11772 -8858 3
031 | 5646 - 3764 | 0.238 | 17106 — 11432 | 0.314 | 8858 — 5944 4
0.119 | 3764 - 1882 | 031 | 11431 -5758 | 0.476 | 5944 - 3030 5
0.095 | 1882 - 0.361 5758 -84 | 0.095 | 3030 -116 6
1882 5674 2914 W,
5500 10133 5510
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(2)
S
0 14 - 15- | 15 - 1
6 - 10- | 14 - 2
8 5 - 8 - 3
17 5 5 4
42 24 29 5 ry 1
49 43 48 6
1
19.03 | 16.36 | 16.94 I 166600
19.93 | 18.27 | 18.70 |2 43330
20.52 | 19.22 | 19.89 66660
3 | G
84 116
by
105447 | 11292 | 34128 | 17600 b}
Wi,
. 1882 | 5674 | 2914
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A1 > pi3
al B | C | o | E I T T

1 |Microsoft Excel 11.0 Answer Report

2 |Worksheast: [t dlid 2 =] 1ads

3 |Report Crested: 28/03/2010 02:32:08 5

4 |Target Cell (Min]

i} Cell MNarne Criginal %aluz _ Final Yalue

] $aLtd object total 1] 13842495

7 |Adjustable Cell=

2 Cell MNarne Criginal Waluz _ Final Yalue

o] EBEf2 package =11 o] H1E2

10 C§2 package x12 0 11432

11 0%2 package x13 o] u]

12 EfZ package x14 0 u]

13 F&2 package =21 ] TTE

14 542 package x22 ] 0

15 HEZ2  package x23 ] IVET

16 1$2  package x24 1] 28TET

17 J&2  package =31 ] 0

18 K$2  package x32 ] 0

19 L$2 package x33 ] 0

20 h$Z package x34 1] EEEED

21 [ MN$2  package y11 1] 2914

22 0$2 package yiZ 1] SETA

23 Ff2 package yi3 1] 1882

24 2%2 package vi4 i 0

25 RE2 package y21 o] 2914

26 552 package y22 n] HE7T4

27 T$2  package w23 ] 1882

28 UE2  package y24 n] u]

24 2 package y31 o] 2314

=0 W2 package w32 ] 5574

21 HE2  package y33 o] 1882

32 V§2  package y34 n] u]

33 242  package ydi ] Z914

24 AA%E package w2 n] HE7T4

35 AB%Z package w3 o] 1873

36 ACHZ package ydd n] u]

a7 AD%EZ package yo1 o] u]

a8 AEFZ package wh2 n] u]

=4 AFFZ package w53 ] 0

40 AGEZ package w54 ] 0

H AHEZ package vE1 ] 0

g2 AlF2 package wE2 ] 0

43 AJE2 package wE3 ] 0

4 AKE2 package yEd i 0

45 | Constraints

b ] Cell MNarme Cell value Far mul= Status  Slack
ot ALFAZ con g tatal 2914 $ALE12==3ANE1 Binding 0
45 ALEAT con g tatal 25914 AL 13==$AN%1 Binding III
A8 BALE]LSon. 10 total 2314 14==%AN%1 Binding
M 4 b M Answer Repurt 1 SEHSItI'-.-'It"-.-' Report 1/ vaiy 4 vaig ,{__‘f’._’_-:__'fug i
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Solver Excel
,(1985-1983)

(4)

(2914 5674 1882
2914 5674 1882
2914 5674 1882
2914 5674 1879
0 0 0
0 0 0
5168 11432 0 0
776 0 3767 38787
0 0 0 66660
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()

B= NNk N =N =R A B NI -

= W 2l &l
AES - 22
A B | C [ [u] | E F G H | L
| 1 |Microsoft Excel 11.0 Sensitivity Report
| 2 |wvorksheet: [w-1adahe xl =] 18800
| ¢ |Report Created: 28/03/2010 03:32:07 p
| 4 | Adjustable Cells
a8 Firal Reduced Objective Mlowable Nlowable
|6 Cell Marme Walue Cost  Coefficient Increase  Decrease
Il Bf:  pachkage x11 5163 1} 16.94 0.86 0.25
L8 | CH  package <12 11422 1] 16,26 0.25 10.149
L a | 0% pachkage x13 o 0.86 19.03 1E+30 0.86
10 | Ef:  pachkage x14 1] 1.76 1} 1E+30 1.76
L 11 Ff2  package x21 TTE 1] 18.7 0.25 0.26
1z | G2 pachkage x22 o 0.25 18.37 1E+30 0.25
BREN HE2  pachkage =23 36T 1} 19.93 0.59 293
| 1] 152 package =24 JETET 1] 1] 1.76 0.59
|15 | ®IE2 pachkage =31 o 1.19 19.29 1E+30 1.19
| 16 | K¥2  pachkage x32 1] 1.1 19.22 1E+30 1.1
i LE2  package x33 1] 0.59 20.52 1E+30 0.59
|12 | EEZ package x34 GAEGGED 1} 1} 0.59 1E+30
19 | MNE2  pachkage w11 2914 1} -14 30.77 1E+30
| 20| Of  package w12 S6T4 1] -15 2019 1E+30
21 | P2 pachkage w13 1882 1} -14 31 1E+30
| 22 | 0f2  pachkage w14 1] 293 1} 1E+30 293
| 23 | RE:  package wil 2914 1] -14 29.77 1E+30
| 24 | 52 pachkage wiZ a7 1} -10 2619 1E+30
| 25 | ¥TE2  package w23 1882 1} -fi 23 1E+30
| 26 | U package vwid 0 100293 1000 1E+30 100293
| 27 | F32  pachage w31 2914 1} -8 23T 1E+30
|22 | FE2  package w32 a7 1} -4 20.19 1E+30
| 29 | B3 package w33 1282 1] g ] 1E+30
| 20 | E2  pachkage w34 0 1002.93 1000 1E+30  1002.93
|21 | 82 pachage w41 2914 1} i 10.77 1E+30
| 32| pAAR package w2 S6T4 1] 4 10.19 1E+30
| 33 PABFE package w43 1879 1] 17 2.93 ]
| 24| PACE package wd 0 1002.93 1000 1E+30  1002.93
| 35 | pADE package wil 1] 13.22 29 1E+30 13.23
| 36 | PAPE package w52 1] 2.81 24 1E+30 2.81
|37 PAFFE package wi3 1] 25 42 1E+30 25
| 22 | PAGE package w54 0 100293 1000 1E+30  1002.93
| 38 | PAHE package wE1 1] 3223 43 1E+30 3223
|40 | BAE2 package wE2 1] 7.8 43 1E+30 278
|41 PAdf: package wE3 1] 32 <44 1E+30 3z
|42 | _BAREE package w4 0100293 1000 1E+30  1002.93
| 43 | Constrairits
Kl Firal Shadow Constraint Mlowable Alowable
| 45 Cell Name Walue Frice R.H. Side Increase Decrezse
46 | BALE12 con S total 2914 3077 2914 VTE 3
47 | BALEIZ con.d total 2914 -2OTFT 2914 TTE £
48 | BALEId con. 10 total 2914 -E3TY 2914 fi =
149 | EALE1S con.11 total 2914 1077 2914 VTE 3
V50| BALEIG con. 12 total 1] 1] 2914 1E+30 2914
|51 BALEIV con. 13 total 1] 1] 2914 1E+30 2914
| 582 | BALEI2 ool 14 total a674 3019 a674 VTE 3
|53 | BALFI9con 15 total s674 2519 S674 TTE £
~ vt - T \ T "
| 54 | PALEZ0 con 16 total afvd  -20.14 af7d Fi] 3
| 55 | PALEET con 1T total abvd -10.19 a7 T ]
| 86 | PALEEZ con. 18 total 1} 1} A6T4 1E+30 a7
&7 | PALEES con. 19 total 1] 1] AT 1E+20 A674
| &8 | PALR2d con .20 total 1452 -3 1842 1474 3
| 59 | BALER con 2 total 1482 k] 1842 1874 3
| GO | PALEZE con 2T total 1482 ] 1887 1874 3
61| PALEEY con.23 total 1474 1] 1882 1E+30 ]
| B2 | PALEES con.2d total 1} 1} 1882 1E+20 1882
| B3 | PALEEO con.2f total 1} 1} 1882 1E+30 1882
| B4 | PALE0 con 26 total 1] 1] 105447 1E+20 105447
| G5 | PALEST con 2V total 1] 1] 105447 1E+30 105447
| B | CBALEY con 28 total 1} 1} 105447 1E+30 105447
BT | PALESS con 20 total 1] 1] 105447 1E+20 105447
|68 | PALEed con .30 total 1} 1} 105447 1E+20 105447
|69 | PALERS con. 31 total 1} 1} 105447 1E+30 105447
| F0 | BALES con.ltotal 16600 1.17 16600 T ]
| 71| PALES con .l total 43330 293 F3330 1474 3
| 71| BALEF con.dtotal GRG0 243 GEGED 1874 3
| 73| $ALEE con.dtotal 17600 1577 17600 3 il
| 74| PALED con b total 2138 15.19 kL3P 3 TTh
| 78 | PALFI0 con G total 11292 17 11292 3 1879
| 76 | PALF1 con T total 105447 -2.93 105447 3 1874
il
TR
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-:(2)
4 3
by 4 3 6 4 a,
15 18 24 25 16
19 25 16 18 9
21 22 19 15 15
b} 12 11 12 10
(B;)
.(6)
(6)
=4 =3 =2 J=1 J
PS4 PS3 PS2 PS1 S
07 | 10-8 | 02 | 12-10| 0.1 11-9 | 03 | 12-10 1
02 | 8-6 | 05| 10-8 | 0.6 9-7 0.1 10 - 8 2
0.1 6-4 | 03| 8-6 | 0.2 7-5 0.1 8-6 3
0.1 5-3 0.5 6—4 4
( 40 = L)) -
.j=123,4 ( 20=L%)

(7)
.7)

r }
C,

(14)

b/\

n+l1
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3 3
z:a1<:§:Bj (7)

.B,=40-17=23

ysj ’Xij
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(7)

-11 -17 -14 1

28 31 37
25 37
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)

HENE=" B 1= A =N R =N A RS- N 1 1

Q47 - 2
A B | C | 1] | E [ F | 6 | H [ 1 [ J
| 1 |Microsoft Excel 11.0 Answer Report
| 2 |Report Created: 23/03/2010 073942 ¢
| 3 |Target Cell (hin)
<4 Cell Marne Original Walue Firal Walue
kil P35 Obj. Fun. Zmin Totl 0 420
| & |Adiustable Cells
7 Cell Marne Original Walue Firal Walue
| & | b3z In.Optim. 0. % ¥11 i} fi
|8 | FCEe In. Optim. 0. % K12 1] 7
V10| D% In. Optim. 0. % K13 1] 1]
11 RER In.Optim. 0. % ¥14 i} 1]
|12 | FFE2 In.Optim. 0. %, X145 0 3
V12| $GE In.Optim. DL % X2 0 1]
(14| FHEX  In.Optim. O % 322 0 1]
V15| FIE2 In. Optim. 0. %W X223 1] a2
V16 | RJER In. Optim. 0. %, X2d 1] 1]
L In. Optim. O, %W, HK28 1] 1
EN R ] In.Optim. O, %, ¥31 1} 1]
(19| B2 InOptim. DL % K32 1} 1]
120 | FNE2 In.Optim. O % K33 0 1]
121 | B0OEX In.Optim. O % X34 i} 2
22| FPE In. Optim. O %W, X35 1] 7
I . P In. Optim. 0. % w11 1] z
|24 | $REE In.Optim. DL % w12 0 z
|25 | FSR2 In.Optim. 0. %, w13 0 )
26 | FTH2 In.Optim. D, %, w14 1} )
|27 | FUEX In.Optim. O % w15 0 12
I o In. Optim. 0. %W w21 1] z
|28 | FE2 In Optim. O %W w22 1] z
0| CERER In. Optim. O, %, w23 1] z
(31| FYER InOptim. D% w24 0 1]
R R = In.Optim. 0. % w25 1} 1]
132 | A2 InOptim. D0 %W w3 0 )
| 34| $ABEE In.Optim. O %W w32 1] 1]
|36 | PACES  In.Optim. O %W w33 1] 1]
|36 | $ADEE  In Optim. O % w34 1] 1]
|37 | PSRRI Optim. DL % w35 0 1]
P3| BAFER InOptim. D0 % v 0 1]
|39 | BAGEE In.Optim. DL %W w2 0 1]
40| BAHER  In.Optim. O % w4l i} 1]
(| P2 In.Optim. O, W yad i i
4% | FAJFZ  In.Optim. O %, wds i] i
43 | Constraints
Kiad Cll Marne Cell Wwalue Forrmula Statuz  Slack
| 45 | PARES Const 1 Totl 16 FARET=FohaE? Mot Hinding 1]
| MG | PAEFE Const 2 Totl 9 FARF=HAEs Mot Binding i
|47 | BARTE Const 3 Totl 15 FARFE=FhIE Mot Binding 1
48 | BARFID Const 9 Totl 12 FAKFI0=FAEID Mot Binding 1
43 FAKEI Const 5 Totl 11 FARFI1=F4M511 Mot Binding 0
|50 | PAKEIZ Const 6 Totl 12 BARFIZ=%A0E1Z2 Mot Binding 1]
' 51 | PAKEIZ Const 7 Totl 10 BAKEIZ3=5AWE1S Mot Binding 1]
|52 | BAREIA Const 8 Totl 23 PAKEI4=FAE14 Not Binding 1]
|53 | $AKEIS Const 9 Totl 2 FARF1IS<=50E1S Hinding 1]
| 54| PAKEIG Const 10 Totl 2 FAKFIG=FAE16  Binding o
|55 | RARFIT Const 11 Totl 2 FAREIT=32E1T  Binding o
| 56 | $AKEIS Const 12 Totl 2 FARFIE<=50E1E Hinding 1]
|57 | PAKE1Y Const 13 Totl 12 BAKE19<=524F19 Mot Binding 11
| 58 | PAKEI0 Const 14 Totl 2 FAKEI0=FAWEI0  Binding o
| 59 | $AKES1 Const 15 Totl 2 FARER1<=F520E21 Hinding 1]
| 60 | $AREZZ Const 16 Totl 2 FAREEZ<=FAhEEZ  Binding 1]
V61| PAREZ Const 17 Totl 0 FARERZ«=FAE23 Mot Binding )
|62 | BARERD Const 12 Totl 0 FARE24=FohtEid Mot Binding 23
| 63 | _$AKES Const 19 Totl 2 FARFERS<=FohE2S Hinding 1]
| G| PAREIS Const 20 Totl 0 FAREIG«=FAE2E Mot Binding )
|65 | RARERT Const 21 Totl 0 FARE2T «=32E27 Mot Binding 2
| 66 | $AKEIS Const 237 Totl 0 FAkFes<=FhE2E Mot Binding z
|67 | PAKEIY Const 23 Totl 0 FARFIQ<=FohiF29 Mot Binding 3
|65 | PAKED Const 24 Totl 0 FARER0«=FAEI0 Mot Binding )
|69 | $AKES1 Const 25 Totl O FAkFE <=FE31 Mot Binding z
| 70| PAKES? Const 26 Totl 0 k2 <=FE2 Mot Binding 2
(71| PARERS Const 27 Totl 0 FARERZ«=RAMEIS Mot Binding )
T2 FAKEI4 Const 28 Totl 0 FAREId=FohtE3d Mot Binding prec]
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a8 | C [ o | E | F [« | v | 1 | u
1 |Microsoft Excel 11.0 Sensitivity Report
2 |Report Created: 2302302010 07:39:42 5
2 |Adjustable Cells
4 Final Reduced Objective Allowable Allowable
o] Call Marne “Walue  Cost Coefficient Increase Decrease
5] FBF2  In.Optim. DWW 211 =] u] 15 4 =]
7 FCF2  In.Optim. D. W, X142 7 u] 18 4 14
g 02 In.Optim. DWW 213 u] g 249 1E+30 g
g FEFZ  In.Optim. D. W, X149 u] 10 25 1E+30 10
10 FFFZ  In.Optim. . W, 215 3 u] u] 2 <
11 552 In.Optim. DWW 221 u] 4 19 1E+30 4
12 FHFZ2  In.Optim. D. W, x22 u] 5 23 1E+30 5
13 FlE2 In.Optim. LW, X232 g u] 16 3 =]
14 FJE2 In.Optim. LW, X2 u] 3 18 1E+30 3
15 FHFZ  In.Optim. D W X25 1 u] u] 3 3
16 FLEZ  In.Optim. D W 231 u] =] 21 1E+30 =]
17 FmF2  In.Optim. DWW, X322 u] 4 22 1E+30 4
18 FNFEZ  In.Optim. D W X33 u] 3 19 1E+320 3
19 FO0%2  In.Optim. D. W X34 =] u] 15 3 14
20 FPF2  In.Optim. D. W, X35 7 u] u] 3 3
21 FO%2  In.Optim. D W w14 2 u] -11 26 1E+20
22 FRE2  In.Optim. D W w12 2 u] -7 35 1E+30
23 552 In.Optim. D W, w13 2 u] -14 20 1E+30
24 FTH2  In.Optim. D W w1d 2 u] 1 14 1E+30
25 FUFZ  In.Optim. D W 415 12 u] u] 10 =]
26 w2 In.Optim. DWW w24 2 u] 1 14 1E+20
27 Fursz2  In.Optim. DWW, w22 2 u] ) 14 1E+30
28 FXF2 In.Optim. DY, w23 2 u] 7 o] 1E+30
29 F%2  In.Optim. DWW w2 u] 13 28 1E+320 13
30 252 In.Optim. D W w25 u] 1000 1000 1E+30 1000
31 FAAF2 In.Optim. . W w31 2 u] 7 2 1E+30
3z FABFZ In.Optim. D W 432 u] 10 28 1E+320 10
33 FACEZ In.Optim. DWW w33 u] 15 a1 1E+30 15
34 FADEZ In.Optim. D W, w3 u] 22 a7 1E+30 22
35 FAEFZ In.Optim. D W w35 u] 1000 1000 1E+30 1000
36 FAFEZ In.Optim. D, W oy u] 10 25 1E+30 10
37 FAGF2 In.Optim. DWW 2 u] 19 a7 1E+320 19
38 FAHEZ In.Optim. DWW wd3 u] 284 1000 1E+30 984
39 FAIFZ  In.Optim. DWW, pdd u] 985 1000 1E+30 985
40 FAEZ  In.Optim. D W wdS u] 1000 1000 1E+320 1000
a4
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