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IA 3 Warehouse, 4 Customer
Transportation Problem;
SETS:
WAREHOUSE / WH1, WH2, WH3/ : CAPACITY;
CUSTOMER /C1, C2, C3, C4/: DEMAND;
ROUTE( WAREHOUSE, CUSTOMER) : COST, VOLUME;
ENDSETS
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I The objective;
[OBJ] min = @SUM( ROUTE: COST * VOLUME);

Jaala & sane dad 0 gluY dajldae Caagl Ally delua ol Jaady
JVolume 4l 4usll & Cost sas 51l Jas 4815 o jyua
wﬁwqy\ﬁ\awyi elac) Sy Ciayl g | jaw Jad
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I The demand constraints;

@FOR( CUSTOMER( J): [DEM]
@SUM( WAREHOUSE( I): VOLUME( I, J)) >=
DEMAND( J));

Al saiall 4paSl) 5 A e gana iy 23 A8 Hha () & s L
ROUTE( WAREHOUSE, CUSTOMER) : COST, VOLUME;
.Coustomer ikl s Warehouse u= 2l (e S8 aala) sl a5 4l Jas3y
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I The supply constraints;

@FOR( WAREHOUSE( I): [SUP]
@SUM( CUSTOMER( J): VOLUME( I, J)) <=
CAPACITY(I));

O G G d N )<l @for e ) padiul (g yall 3 g A lia die Jiall
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IHere are the parameters;
DATA:
CAPACITY = 30, 25, 21;
DEMAND = 15, 17, 22, 12,;
COST = 6,

4,
38

J

2,6,7,
9,5, 3,
8,1,5

J I J ]

ENDDATA
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MODEL.:
! A 3 Warehouse, 4 Customer
Transportation Problem;
SETS:
WAREHOUSE / WH1, WH2, WH3/ : CAPACITY;
CUSTOMER /C1, C2, C3, C4/ : DEMAND;
ROUTES( WAREHOUSE, CUSTOMER) : COST, VOLUME;
ENDSETS
! The objective;
[OBJ] min = @SUM( ROUTES: COST * VOLUME);
! The demand constraints;
@FOR( CUSTOMER( J): [DEM]
@SUM( WAREHOUSE( I): VOLUME( I, J)) >=
DEMAND( J));
! The supply constraints;
@FOR( WAREHOUSE( I): [SUP]
@SUM( CUSTOMER( J): VOLUME( I, J)) <=
CAPACITY( I));
! Here are the parameters;
DATA:
CAPACITY = 30, 25, 21;
DEMAND = 15,17, 22, 12;

COST= 6, 2, 6, 7,
4, 9, 5, 3,
8, 8, 1, 5;
ENDDATA
END
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2¢ LINGO Model - LINGO1

MCDEL:
' AL 3 Warehouse, 4 Customer
Transportation Problem:
SETS:
WAREHOUSE / WH1, WHZ, WH3/ 1 CAPACITY:
CUSTOMER J Cl, C2, C3, C4/ : DEMAND:
RCOUTES [ WAREHOUIE, CUITOMER) : COST, WOLUME:
ENDIETS

! The obhjective;
[OBJ] win = [@3UM{ ROUTES: CO3T * WOLUME):

! The demand constraints;

@FOR{ CUSTOMER{ J): [DEM]
@3UM{ WAREHOUSE({ I): VOLUME{ I, J)) ==
DEMAND | J)):

! The supply constraints:

RFOR{ WAREHOUSE( I): [SUP]
RSUM{ CUSTOMER( J): VOLUME| I, J)) <=
CAPACITY( I)):

! Here are the parameters:
DATAL:
CAPLCITY = 30, 25, 21 ;
DEMALND = 15, 17, 2z, 12:
COaT = 7.
3:
5:
EMDDALTAL
END|

[Ready [ [ wum | moD | lnat, col4  [44a:
1 o dila e gisl b gl AGLA o3a B AlCEal A2 Lua (L) JBY) oSy




24 LINGO - LINGO Model - LINGO1

File Edit LIN@D window Help
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2¢ LINGO Model - LINGO1

MCDEL:
' AL 3 Warehouse, 4 Customer
Transportation Problem:
SETS:
WAREHOUSE / WH1, WHZ, WH3/

Matrix Pickure

CAPACITY:

CUOSTOMER / C1, C2, C3, <4/ : DEMAND:
ROUTES [ WAREHOUIE, CUITOMER) : COST, WOLUHME:

ENDSETS

! The obhjective;

[DBJ] win = @E3UM|{ ROUTES: CO3IT * WOLUME):

! The demand constraints;
@FOR{ CUSTOMER{ J): [DEM]

RSUM{ WAREHOUSE( I): VOLUME( I, Ji1}| »=

DEMAND [ J)):

! The supply constraints:

RFOR{ WAREHOUSE( I): [SUP]
BSUM{ CUSTOMER{ J): VOLUME {
CAPACITY( I)):

! Here are the parameters:
DATAL:
CAPLCITY = 30, 25, 21
DEMALND = 15, 17, 2z, 12:
COaT = 6, 7,
Sa sl
abn S H
EMDDALTAL
END

I, Ji) <=

Display a picture of model matrix
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% LINGO Model - LINGO1

MCDEL:
' AL 3 Warehouse, 4 Customer
Transportation Problem:
SETS:
WAREHOUSE / WH1, WHZ, WH3/ 1 CAPACITY:
CUSTOMER J Cl, C2, C3, C4/ : DEMAND:
RCOUTES [ WAREHOUIE, CUITOMER) : COST, WOLUME:
ENDIETS

! The obhjective;
[OBJ] win = [@3UM{ ROUTES: CO3T * WOLUME):

! The demand constraints;

@FOR{ CUSTOMER{ J): [DEM]
@3UM{ WAREHOUIE({ I): VOLUME| I,
DEMAND | J)):

! The supply constraints:

RFOR{ WAREHOUSE( I): [SUP]
RSUM{ CUSTOMER( J): VOLUME| I, J)) <=
CAPACITY( I)):

! Here are the parameters:
DATAL:
CAPLCITY = 30, 25, 21 ;
DEMALND = 15, 17, 2z, 12:
COaT = 7.
3:
5:
EMDDALTAL
END

|Salves the model in the: active window [ wum | moD | Ln31, Cole 452
1 3 < o
Solve ¥ aladiuly Jadl syl
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Solution... Chrl
Range k4R

iptions. .. Zhrl+1

Generate

Picture Qrh lypss  : capacITY:
Debug Chi+p 3, C4/ : DEMAND;
TOMER) : COST, VOLUME;|

ENDSE  Model Skatistics  Chrl+E

] e Loak., .. Zhrl4L

[DBJ] win = @E3UM|{ ROUTES: CO3IT * WOLUME):

! The demand constraints;

@FOR{ CUSTOMER{ J): [DEM]

@3UM{ WAREHOUSE({ I): VOLUME{ I, J)) ==
DEMAND | J)):

! The supply constraints:

RFOR{ WAREHOUSE( I): [SUP]
RSUM{ CUSTOMER( J): VOLUME| I, J)) <=
CAPACITY( I)):

! Here are the parameters:
DATAL:
CAPLCITY = 30, 25, 21
DEMALND = 15, 17, 2z, 12:
COaT = 6, 7,
Sa sl
abn S H
EMDDALTAL
END

|Salves the model in the: active window UM MoD | Ln7, Col4s  |4:55¢
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Solution... Chrl
Range k4R

iptions. .. Zhrl+1

H ) | Daon't display model  Chrl+Q
S Skt WHF T CAPECITY:
D_ehug Crrl4+D 3, C4/ : DEMAND:
TOMEER) : COST, VWOLUME:

ENDSE  Model Skatistics  Chrl+E

Loak., .. Zhrl4L

! The
[DBJ] win = @E3UM|{ ROUTES: CO3IT * WOLUME):

! The demand constraints;

@FOR{ CUSTOMER{ J): [DEM]

@3UM{ WAREHOUSE({ I): VOLUME{ I, J)) ==
DEMAND | J)):

! The supply constraints:

@FOR{ WAREHOUIE({ I): [SUP]
@SUM| CUITOMER( J): WOLUME( I, J)) ==
CAPLCITY( I)):

! Here are the parameters:
DATAL:
CAPLCITY = 30, 25, 21
DEMALND = 15, 17, 2z, 12:
COaT = 6, 6, 7,
4, Sa sl
g, Aha S
EMDDALTAL
END

|Generate model and display [ [ wum | moD | Ln7, Col4s  |457¢
15 L Al )l A8 Lual) 8 Al A LA
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2. LINGO Model - LINGO1

2 Generated Model Report - LINGO1

MCDEL:
[OBJ] MIN= & * WOLUME WH1 €1 + 2 * WOLUME WH1 C2 + & * WOLUME WH1 C3 + 7
* VOLUME WH1 C4 + 4 * WOLUME WH2z C1 + 9 + WOLUME WH2z C2 + 5 *
VOLUME WHZ C3 + 3 % WOLUME WHz C4 + & # WOLUME WH3 C1 + 8 #
VOLUME WH3 C2 + VOLUME WH3 C3 + 5 % VOLUME WH3 C4 ;
[DEM C1] WVOLUME WH1 <1 + VOLUME WHz C1 + WOLUME WH3 C1 15 :
[DEM C2] VOLUME WH1 C2 + VOLUME WHz C2 + WOLUME WHI C2 17 :
[DEM C3] VOLUME WH1 C3 + VOLUME WHz C3 + WOLUME WHI C3 22 :
[DEM C4] VOLUME WH1 C4 + VOLUME WHz C4 + WOLUME WH3 C4 12 :
[SUP_WH1] WOLUME WH1 C1 + VOLUME WH1 Cz + WOLUME WH1 C3 + VOLUME WH1 C4
<= 30 ;
[SUP_WHz] WOLUME WH2 C1 + WOLUME WH2 Cz + VOLUME WH2Z C3 + VOLUME WH2 C4
<= 25 ;
[SUP_WH3] WOLUME WH3 C1 + VOLUME WH3 Cz + VOLUME WH3 C3 + VOLUME WH3 C4
<= 21 ;
END

EMDDATA

END

[For Help, press F1
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24 LINGO - Solution Report - LINGO1
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2. LINGO Model - LINGO1

27 Solution Report - LINGO1

[ Glohal optimal solution found.
Chijective wvalue: 161.0000
Total solwer iterations: &

Varishle Value Feduced Cost
CAPACITY [ WH1) .0oooo 0.00o0ooo
CAPACITY [ WH2) .0oooo .0ooooo
CAPACITY [ WH3) .0oooo .0ooooo

DEMAND [ C1) .0oooo .0ooooo

DEMAND [ CZ) .0oooo .0ooooo

DEMAND [ C3) .0oooo .0ooooo

DEMAND [ C4) .0oooo .0ooooo
CO3T( WH1, C1) .0ooooo .0ooooo
CO3T( WH1, C2) .0ooooo .0ooooo
CO3T( WH1, C3) . 000000 . 000000
COST( WH1, C4) . 000000 . 000000
COST( WHZ, C1) . 000000 . 000000
COST( WHZ, C2) . 000000 . 000000
COST( WHZ, C3) . 000000 . 000000
COST( WHZ, C4) . 000000 . 000000
COST( WH3, C1) . 000000 . 000000
COST( WH3, C2) . 000000 . 000000
COST( WH3, C3) . 000000 . 000000
COST( WH3, C4) . 000000 . 000000

[ e L T
ry -1 n e im0

=
[ 3]
ooooocoooooo0 oo o oo o0

n = o W ;mw k-0 o Bom

EMDDATA
END

[Ready (T [ lLn1, Col 1 [5i03¢
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2. LINGO Model - LINGO1

27 Solution Report - LINGO1

000000
000000

CO3T | Cd) 5.000000 o
WOLUHE | C1) Z.000000 o
WOLUHE | CZ) 17.00000 0.000oo0o0
WOLUHE | C3) 1.000000 0.000oo0o0
WOLUHE | Cd) 0.000oo0o0 Z.000000
WOLUHE | C1) 13.00000 0.000oo0o0
WOLUHE | CZ) 0.000oo0o0 9.000000
WOLUHE | C3) 0.000oo0o0 1.000000
WOLUHE | Cd) 1Z.00000 0.000oo0o0
WOLUHE | C1) 0.000oo0o0 7.000o0o00
WOLUHE | CZ) 0.000oo0o0 11.00000
WOLUHE | C3) Z1l.00000 0.000oo0o0
WOLUHE | Cd) 0.000oo0o0 5.000000

Row Zlack or Surplus Dual Price

OBJ 161.0000 -1.000000
DEM| C1) 0.000000 —-f.000000
DEM| CZ) 0.000000 -2 .000000
DEM| C3) 0.000000 —-f.000000
DEM| C4) 0.000000 -5.000000
SUP ([ WH1) 10.00000 0.000000
SUP ([ WHZ) 0.000000 Z.000000
SUP ([ WH3) 0.000000 5.000000

EMDDATA
END

[Ready [ [ wom | lnt,call [sin4e
18 .
() o3 o gl g (il of il o) Jall gl s
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File  Edit Windosw  Help
D[y v e vleo| BFEx B 2l

Solution... Chrl+
Range

iptions. .. Zhrl+1

Generate

Pickure kel

Debug Chrl+D WH3/ : CRAPACITY:
3, C4/ : DEMAND;
Model Statistics  Ckrl+E TOMER) : COST, WOLUME:

ENDSE

Loak., .. Zhrl4L

! The obhjective;
[OBJ] win = [@3UM{ ROUTES: CO3T * WOLUME):

! The demand constraints;

@FOR{ CUSTOMER{ J): [DEM]
@3UM{ WAREHOUSE({ I): VOLUME{ I, J)) ==
DEMAND | J)):

! The supply constraints:

@FOR{ WAREHOUSE| I): [2UF]
@SUM[ CUITOMER( J): WOLUME| I,
CAPLCITY( I)):

! Here are the parameters:
DATAL:
CAPLCITY = 30, 25, 21 ;
DEMALND = 15, 17, 2z, 12:
COaT = 6, 2, 6, 7,
4, 9, 5, 3,
g, 8, 1, 5;
EMDDALTAL
END

|Create a range report For this model [ [ wum | moD | lLn1, Col 1 |50
1 9 s - -
.Range YL ulaadl Julal o) ) (Say Jad) dlag) 2a




= Range Report - LINGO1
File Edit LIN@D window Help

Diesd|&@] & |=l@ =z el ok &elE 2

2. LINGO Model - LINGO1

2¢ Range Report - LINGO1

[

Ranges in which the hasis is unchanged:

Chijective Coefficient Ranges

Current Lllowakhle ALllowable

Variable Coefficient Increase Decrease

VCOLUME | WH1, C1) & . 000000 Z .00oo00 .Qooooo
VCOLUME [ WH1, C2Z) .Qooooo 9. 000000 .Qooooo
VCOLUME [ WH1, C3) .Qooooo 1.000000 .Qooooo
VCOLUME | WH1, C4) .Qooooo INFIMNITY .Qooooo
VCOLUME | WHzZ, C1) .Qooooo 1.000000 .Qooooo
VCOLUME | WHzZ, C2Z) .Qooooo INFIMNITY .Qooooo
VCOLUME [ WHzZ, C3) .Qooooo INFIMNITY .Qooooo
VCOLUME | WHzZ, C4) .Qooooo Z .00oo00 .Qooooo
VCOLUME [ WH3, C1) .Qooooo INFIMNITY 7.00ocooo
VOLUME [ WH3, CZ2Z) .Qooooo INFIMNITY 11.00000
VCOLUME | WH3, C3) .Qooooo 5.000000 INFINITY
VOLUME [ WH3, C4) .Qooooo INFINITY 5.000000

RFOR| CUS
BSUM{ Wi
DEMAND |

L I T o VI B VI

! The supp
AFOR[ WLER
ASUM[ C

M= MO0 Wm0 b -] ;M

Righthand 3ide Ranges

Row Current Lllowsbhle Lllowshle

RHS Increase Decrease

DEM[ C1) 15.00000 10.00000 2 .000000
DEM[ C2) 17.00000 10.00000 17.00000
DEM[ C3) 22 .00000 10.00000 1.000000
DEM[ C4) 1z .00000 10.00000 2 .000000
SUP [ WH1) 30.00000 INFINITY 10.00000
SUP [ WHZ) 25.00000 2 .000000 10.00000

LA RS SUP{ WH3) 21.00000 1.000000 10. 00000

END

[For Help, press F1 [ (T [ lLn1, Col 1 [si1z¢
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