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Mini Report #8 (melon problem)

A simple method using two formulations (w/o discount)
Xij: the number of type-i cases that pack exactly j melon(s)

var x11 integer, >=0;
var x12 integer, >=0;
var x21 integer, >=0;
var x22 integer, >=0;
var x23 integer, >=0;
var x24 integer, >=0;
var x31 integer, >=0;
var x32 integer, >=0;
var x33 integer, >=0;
var x34 integer, >=0;
var x35 integer, >=0;
var x36 integer, >=0;

# find an optimal solution if there is no discount.

# minimize cost: 1100 * xT11T + 1100 *x12 + 1100 * x21 + ...

# find an optimal solution if there is a discount
minimize cost: 880 * x11 + 880 * x12 + 880 * x21 + ...

# constraints

# Comment out the next line to for no discount.
# subjecttocl: x11 +x12+x21 +...<=3
subjecttoc1: x11 +x12+x21 +...>=4

# total number of melons =14
subjectto c2: x11 +2*x12 +x21 +2*x22 +...=14

end;



Mini Report #8 (melon problem) - advanced

A solution using one formulation

QT1: how to set the discount indicator?
Q2: how to decide the discount value?

Standard trick: M-method (big em method)

var ...

var discount binary; # 1 if and only # cases >=4

vary; # 0 if discount = O; otherwise the discount value

param M = 10000; # Choose a large enough number

# objective function
minimize cost: T100 * x11 +... 2100 * x36 -y

# constraints

# total number
subjecttocTl: xTT+2*x12+x21 +...+6*x36=14

# discount should be O-if and only if # cases >=4
subjectto c2: x11 + ... + x36 - 3 <=M * discount;
subjectto c3: x11 + ... + x36 -4 >= M * (discount -1);
#yisat most 20% of the normal price when discount=1
subjecttoc4:y<=0.2* (1100 *x11 + ... + 2100 * x36);
subject to c5: y <=M * discount;

end:

Discussion (including other methods).
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