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S3ET3
I cannihg plants / BELATTLE, SAN-DIEGD /
J markets / WNEW-TORE, CHICLGOD, TOPEKL /
PARAMETERS
AT capacity of plant i in cases
; JEATTLE 350
SAN-DIEGD a00O  /f
Eid) demand at market j in cases
; NEW-TORK 325
CHICAGD 300
TOPEEL 275 F
TAELE Di(I,J) diztance in thouzands of miles
NEW-YORE CHICAGD TOPEEL
SELTTLE 2.5 1.7 1.5
SAN-DIEGD 2.5 1.5 1.4

SCALAR F freight in dollars per case per thousand miles /907 ;
PARLMETER C(I,J) Lransport cost in thousands of dollars per case !

C(I,Jy =F % D(I,J1 / 1000 ;

VARIAELES

XiI,I shipmwent quantities in cases

z total transportation costs in thousands of dollars
POSIITIVE WARIAELE X :
EQUATTICNS

CoaT define objective function

SIUPPLY (I ohzerve supply limit at plant 1

DEMAMND [J) zatisfy demand at market J
COST .. Z =E= SUM((I,J), C(I,J)*X(I,J)) :
SUPPLY (I .. SUMJ, X(I,J)1) =L= 4i{I) :

DEMAND (J) ..  SUM{I, X(I,J)) =G= B(J) :
MODEL TRANSPORT /ALL/ ;
SOLVE TRANSPORT USING LP MINIMIZING Z ;
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SET3
I cannihg plants / SEATTLE, SAN-DIEGD /
J markets / NEW-TORE, CHICAGD, TOPEEL / :

GAMS ik LU E (77 U R € Fibn - 7 R i 44 46 4 GR L 1A 0), JFS1I2R BT IE R .

¥
FARLMETEERS
LI capacity of plant 1 in cases
d SEATTLE 350
SAN-DIEGO 600/
E(J] demand at market j in cases
d HEW-TORE 3z5
CHICLGOD 300
TOFEEL 2785/
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TAELE DI(I,J) diztance in thouzands of miles

NEW-TORE CHICALGD TOFEEL
SEATTLE 2.5 1.7 1.3
SAN-DIEGO 2.5 1.3 1.4 ;
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¥5&(Scalar)

SCALAR F freight in dollars per case per thousand miles /907 »

RS U bR, E A TR E .

HimsbE

FPARAMETEER C(I,J) transport cost in thousands of dollars per case !
C(I,J) = F * D{I,J) / 1000 ;
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VARIAELES
(I, shipwent dquantities in cases
z Lotal transportation costs in thousands of dollars

POSITIVE VARIAELE X ;
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A B A & o R #1282 AT (FREE), IE{H (POSITIVE), 7 {i(NEGATIVE), —Jt(BINARY), 2i# 155
(INTEGER). B0 A AT (FREE).

H AR i (X L 2) XA T, BT figbr (index).

TR
EQUATICNS
CoaT define okbjective function
SUPPLY (1) obhserve supply limit at plant 1
DEMAND [J) satisfy demand at market J
COST .. Z =E= SUM((I,J), C(I,dJ)*Z(I,J)) :
SUPPLY(I) .. SUMJ, E(I,J)) =L= A(I) :
DEMAND (J) .. SUMI, E(I,J)) =o= EI(J) :
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=E=%’r~'equal to' (567T)
=L=%’R 'less than or equal to' (/M F%%T)

=G=%sr'greater than or equal to' (K T8%T)
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MODEL TRAMSPORT fALLS
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SOLVE TRANSPORT USING LP MINIMIZING Z :
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———— COAT =E= define obhjectiwve function

COST.. - O0.2Z5+X(3EATTLE,NEW-TORK) - 0.153+*X(3EATTLE, CHICLGD)
- 0.162*X (2EATTLE, TOPEEL) - 0.225*E(5AN-DIEGO, NEW-TOREK)
- 0.162*X (SAN-DIEGD, CHICAGD) - O0.126+X (3AN-DIEGOD, TOPEEL) + 2 =E= 0 ;

ILHS = 0)
———— ATUPPLY =L= observe supply limit at plant i

SUPPLY (SEATTLE) .. X(SEATTLE,NEV-YORK) + X{(SEATTLE, CHICAGO)

+ X(SEATTLE, TOPEEL) =L= 350 ; (LHS = 0}

SUPPLY (SAN-DIEGO) .. X(SAN-DIEGO,NEW-YORE] + X(SAN-DIEGO, CHICAGO)

+ H(SAN-DIEGO, TOPEEL) =L= 600 ; (LHZ = 0)
———— LEMALND =3= satisfy demand at market ]

DEMAND (NEW-YORE) .. E(SEATTLE,NEW-YORK) + X (SAN-DIEGO, NEW-TORK) =G= 325 :

(LHZ = 0 ###)

DEMAND (CHICAGD) .. HE(3ELATTLE,CHICAGD) + X(3AN-DIEGO, CHICALGD) =G= 300 ;

(LHZ = 0 ###)

DEMAND (TOPEEA) .. X(SEATTLE, TOPEEL) + X(SAN-DIEGO, TOPEEAL] =G= 275 ;

(LHZ = 0 ###)
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-——— shipment gquantities in cases

% ({SEATTLE, NEW-TORE)
{.LO, .L, .UP =0, 0O, +INF)
-0.225  COST
1 SUPPLY (SEATTLE)
1 DEMAND (NEW-TORE)

% ({SEATTLE, CHICAGO)
{.LO, .L, .UP =0, 0O, +INF)
-0.153  COST
1 SUPPLY (SEATTLE)
1 DEMAND { CHICAGO)

% (SEATTLE, TOPEKL)
{.LO, .L, .UP =0, 0O, +INF)
-0.162  COST
1 SUPPLY (SEATTLE)
1 DEMAND { TOPEEAL)

REMATNING 3 ENTRIES SEIFFPED

-——— Z total transportation costs in thousands of dollars
Z
[.LD, .L, .UOPF = —-INF, 0O, +INF)
1 COST
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MODEL 3TATISTICS

BLOCES OF EQUATICHNS 3 AINGLE EQUATICHNS &
BLOCKES OF VARIAEBLES 2 AINGLE WVARIAELES 7
NCM ZERC ELEMENTS 19
GENERATICHN TIME = 0.017 SECCONDS
EXECUTICN TIME = 0.033 3ECONDS VERID AET-zZ5-055
3 0L WV E A THMNLETY
MODEL TRANSPORT COEJECTIVE 2
TYPE LF DIRECTICHN HMINIMNIZE
A0LVER EBDMLP FROM LINE 47
##%+% JZOLVER 3TATUS 1 MORMAL COMPLETICHN
#*%% MODEL STATUS 1 OPTIMAL
#%%% QBJECTIVE VALUE 153.6750
REZOURCE T3ALGE, LIMNIT o.154 1000, 000
ITERATICN COUNT, LIMIT 4 1000
EDHMLF 1.1 --—- AXP/0O3F 1.1.045-017

L. Brooke, A. Drud, and L. Meeraus,
hnalytic Support Unit,

Dewvelopment Research Department,
World Bank,

Washington, D.C. 20433, T.53.4.

EXIT —— OPTIMAL SOLUTICH FOUND.
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f# (Solution)

LOWER LEVEL UPPEER MARGINAL
———— EQUT COaT . . . 1.000
CO3T define objective function
———— EQU SUPPLY obhserve supply limit at plant i
LOWER LEVEL UPPEER MARGINAL
SEATTLE -INF 350.000 350.000 EP3
SAN-DIEGD -INF EE50. 000 &00. 000
———— EQU DEMAND satisfy demand at market ]
LOWER LEVEL UPPEER MARGINAL
NEW-VORE 3z25.000 3z25.000 +INF o.zz5
CHICASD 300.000 300.000 +INF o.153
TOPEEL 275.000 275.000 +INF o.1z6
———— WAR X shipment gquantities in cases
LOWER LEVEL UPPEER MARGINAL
SEATTLE .MNEW-YORE . EO0.0oa +INF
SEATTLE .CHICAGOD . 300.000 +INF .
SEATTLE .TOPEEL . . +INF 0.036
SAN-DIEGD.NEW-TORE . 275.000 +INF .
SAN-DIEGD, CHICAGD . . +INF o.oo09
SAN-DIEGD. TOPEEL . 275.000 +INF
LOWER LEVEL UPPEER MARGINAL
-——— WAR Z -INF 153.675 +INF
z total transportation costs in thousands of dollars
#%%% REPORT SUMMAERY : o NONOPT
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Dantzig G. B., Linear Programming and Extensions, Princeton University Press,Princeton,
New Jersey, 1963, Chapter 3-3.
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