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model Chess

uses "mmxprs" ! We shall use Xpress-Optimizer
declarations

xs, x1l: mpvar ! Decision variables: produced quantities
end-declarations

Profit:= 5%xs + 20*x1 ! Objective function

Boxwood:= l*xs + 3*x1 <= 200 ! kg of boxwood

Lathe:= 3*xs + 2*x1 <= 160 ! Lathehours

maximize (Profit) ! Solve the problem

writeln("LP Solution:") ! Solution printing

writeln(" Objective: ", getobjval)



writeln("Make ", getsol(xs), " small sets")
writeln("Make ", getsol(xl), " large sets")

end-model
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** Xpress-Mosel **

(c) Copyright Dash Associates 1998-2006
> exec chess

LP Solution:

Objective: 1333.33

Make 0 small sets

Make 66.6667 large sets

Returned value: O

> quit

Exiting.
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Figure 5.1: Xpress-IVE display after running model chess .mos
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model "Burglar 1"

uses "mmxprs"

declarations

ITEMS = 1..8 ! Index range for items

WTMAX = 102 ! Maximum weight allowed

VALUE: array(ITEMS) of real ! Value of items

WEIGHT: array(ITEMS) of real ! Weight of items

take: array(ITEMS) of mpvar ! 1 if we take item i; 0 otherwise
end-declarations

! Ttem: 1 2 3 4 5 6 7 8

VALUE [15, 100, 90, 60, 40, 15, 10, 1]

WEIGHT:= [ 2, 20, 20, 30, 40, 30, 60, 10]

! Objective: maximize total value

MaxVal:= sum(i in ITEMS) VALUE(i)*take(i)

! Weight restriction

sum(i in ITEMS) WEIGHT(i)*take(i) <= WTMAX

! All variables are 0/1

forall(i in ITEMS) take(i) is_binary
maximize(MaxVal) ! Solve the MIP-problem

! Print out the solution
writeln("Solution:\n Objective: ", getobjval)
forall(i in ITEMS) writeln(" take(", i, "): ", getsol(take(i)))

end-model
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Solution:

Objective: 280



take(1l):
take(2):
take(3):
take(4):
take(5):
take(6):
take(7):
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take(8):
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* Ranges and sets:

ITEMS = 1..8
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ITEMS = {"camera", "necklace", "vase", "picture", "tv", "video",

"chest", "brick"} ! Index set for items

* Arrays: -

VALUE: array(ITEMS) of real
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VAL3: array(ITEMS, 1..20, ITEMS) of real
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real, integer: 0
boolean: false

string: '’ (i.e. the empty string)
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* Summations:



MaxVal:= sum(i in Items) VALUE(i)*x(1)
I DFEM 2 7R “Mazval? iE. FRIZER T/ sum BB TER L £ 7%

Y VALUEI * Xi
i € ITEMS

* Simple looping:
forall(i in ITEMS) take(i) is_binary
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* Integer Programming variable types:
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xintvar is_integer
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model "Burglar 2"

uses "mmxprs"

declarations

ITEMS: set of string ! Set of items

WTMAX = 102 ! Maximum weight allowed



VALUE: array(ITEMS) of real ! Value of items
WEIGHT: array(ITEMS) of real ! Weight of items
end-declarations

initializations from ‘burglar.dat’

VALUE

WEIGHT

end-initializations

declarations

take: array(ITEMS) of mpvar ! 1 if we take item i; 0 otherwise
end-declarations

! Objective: maximize total value

MaxVal:= sum(i in ITEMS) VALUE(i)*take(i)

! Weight restriction

sum(i in ITEMS) WEIGHT(i)*take(i) <= WTMAX

! All variables are 0/1

forall(i in ITEMS) take(i) is_binary
maximize(MaxVal) ! Solve the MIP-problem

! Print out the solution

writeln("Solution:\n Objective: ", getobjval)

forall(i in ITEMS) writeln(" take(", i, "): ", getsol(take(i)))

end-model
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VALUE: [("camera") 15 ("necklace") 100 ("vase") 90 ("picture") 60
("tv") 40 ("video") 15 ("chest") 10 ("brick") 1]

WEIGHT:[ ("camera") 2 ("necklace") 20 ("vase") 20 ("picture") 30

("tv") 40 ("video") 30 ("chest") 60 ("brick") 10]
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initializations from ’‘burglar2.dat’
[VALUE, WEIGHT] as 'KNAPSACK’

end-initializations
“burglar2.dat”P 7 —% 7 7 AIVDODHEIZ, RDHEH TT,

KNAPSACK:
[ ("camera") [ 15 2]

("necklace") [100 20]

("vase") [ 90 20]
("picture") [ 60 30]
("tv") [ 40 40]
("video") [ 15 30]
("chest") [ 10 60]
("brick") [ 1 10] ]
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and, array, as

boolean, break

case

declarations, div, do, dynamic

elif else, end

false, forall, forward, from function

if, in include, initialisations, initializations, integer, inter,
is_binary,is continuous,is_free,is_integer, is partint, is_semcont,
is_semint,is sosl,is sos2

linctr

max, min, mod, model, mpvar

next, not

of, options, or

parameters, procedure, public, prod

range, real, repeat

set, string, sum

then, to, true. union, until uses. while



