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enum TYPE_MEDIA { MEDIA_modem,MEDIA_ISDN,MEDIA_ADSL};

var int MEDIA[TYPE_MEDIA] in 0..1;
ð
var int UTILITY_MEDIA_VALUE in 0..111;


range TYPE_MTTF 0..10000;

var TYPE_MTTF MTTF;


range TYPE_MTTR 0..10000;

var TYPE_MTTR MTTR;


minimize

  0.90 * piecewise{0->60;1.67->90;1.67->120;0} MTTF+

  0.05 * (100 - piecewise{0->5;5->15;5->25;0} MTTR) +

  0.05 * piecewise{1->1;3.22->10;20->11;0.45->100;10->101;0}

                    UTILITY_MEDIA_VALUE


subject to {

  UTILITY_MEDIA_VALUE

     = sum(AUX_MEDIA in TYPE_MEDIA)

           MEDIA[AUX_MEDIA] * pow(10,ord(AUX_MEDIA));


  // VELAZQUEZ'S IVIDEOSERVER OFFER

   75 <= MTTF <= 120;

   5 <= MTTR <= 8;

   MEDIA[MEDIA_modem] = 1

      & MEDIA[MEDIA_ISDN] = 1 & MEDIA[MEDIA_ADSL] = 1;

};

ñ

enum TYPE_MEDIA

                 { MEDIA_modem,MEDIA_ISDN,MEDIA_ADSL};

var int MEDIA[TYPE_MEDIA] in 0..1;
ð
range TYPE_MTTF 0..10000;

var TYPE_MTTF MTTF;
ð
range TYPE_MTTR 0..10000;

var TYPE_MTTR MTTR;
ð
solve {

   // CERVANTES'S IVIDEOSERVER OFFER

   90 <= MTTF <= 105;

   8 <= MTTR <= 10;

   MEDIA[MEDIA_modem] = 1

           & MEDIA[MEDIA_ISDN] = 1 & MEDIA[MEDIA_ADSL] = 0;


   not( // IVIDEOSERVER DEMAND

             ( (MTTF * 100) / (MTTF+MTTR) >= 90 )

          & ( MEDIA[MEDIA_ISDN] = 1

                & MEDIA[MEDIA_modem] = 1) );

};

ñ

(b) Checking conformance.


enum TYPE_MEDIA {MEDIA_modem,MEDIA_ISDN,MEDIA_ADSL};

var int MEDIA[TYPE_MEDIA] in 0..1;


enum TYPE_COUNTRY {COUNTRY_ES, COUNTRY_UK, COUNTRY_IT,

                                     COUNTRY_US, COUNTRY_FR, COUNTRY_BF};

var int COUNTRY[TYPE_COUNTRY] in 0..1;
ð
range TYPE_MTTF 0..10000;

var TYPE_MTTF MTTF;


range TYPE_MTTR 0..10000;

var TYPE_MTTR MTTR;


solve {

    (MTTF * 100) / (MTTF + MTTR) >= 90;

    MEDIA[MEDIA_modem]=1 & MEDIA[MEDIA_ISDN]=1;

    COUNTRY[COUNTRY_ES] = 1

      & COUNTRY[COUNTRY_UK] = 0 & COUNTRY[COUNTRY_IT] = 0

      & COUNTRY[COUNTRY_US] = 0 & COUNTRY[COUNTRY_FR] = 0

      & COUNTRY[COUNTRY_BF] = 0;

};

ñ

(a) Checking consistency.


(c) Computing minimum value.
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var int x0 in 0..255;

...

var int x2 in 0..255;


solve {

   x0 > 10;

   x1 > 10;

   x2 > 10;

};


(a) Unary constraints (consistency)
 (b) Unary constraints (non-consistency)


(c) 3-ary constraints (consistency)
 (d)  3-ary constraints (non-consistency)


var int x0 in 0..255;

...

var int x2 in 0..255;


solve {

   x0 > 10; x0 < 10;

   x1 > 10;

   x2 > 10;

};


...


solve {

   x0 + x1 + x2 > 10;

   x1 + x2 + x3 > 10;

   x2 + x3 + x4 > 10;

};


...


solve {

   x0 + x1 + x2 > 10; x0 + x1 + x2 < 10;

   x1 + x2 + x3 > 10;

   x2 + x3 + x4 > 10;

};
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(a) Consistency (small domain)
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(b) Consistency (large domain)
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...


solve {

   x0 + x1 + x2 > 10;

   not (x0 + x1 + x2 > 10);

};


...


solve {

   x0 + x1 + x2 > 10;

   not(x0 + x1 + x2 < 10);

};


var int x0 in 0..255;

...

var int x2 in 0..255;


solve {

   x0 > 4;  x1 > 2;  x2 > 10;

   not(x0 > 4 & x1 > 2 & x2 > 10);

};


var int x0 in 0..255;

...

var int x2 in 0..255;


solve {

   x0 > 4;  x1 > 2;  x2 > 10;

   not(x0 > 4 & x1 > 2 & x2 < 10);

};


(a) Binary constraints(conformance)
 (b) Binary constraints (non-conformance)


(c)  3-ary constraints (conformance)
 (d)  3-ary constraints (non-conformance)
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conformance (small domain)
 non-conformance (small domain)


conformance (medium domain)
 non-conformance(medium domain)
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var int x0 in 0..65535;

var int x1 in 0..255;

var int x2 in 0..255;


minimize

     k0 * (100 - piecewise{0.1->1000;0} x0)

  + k1 * piecewise{1->100;0} x1

  + k2 * piecewise{1->100;0} x2


subject to {

   x0 - x1 < v0;

   x1 + x2 > v1;

};
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(a) Optimal selection (parameter-value offers)
 (b) Optimal selection (symmetric offers)
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