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9% 5 city tsp, on a chess board, rook's move
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n = 5;
distance =




Single successor model

next[i] = j means “visit city j immediately after city i”
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Configuration tsp.mzn m

1 include "globals.mzn";

2 int: n; ¥ number of cities

= array[l..n,1..n] of int: distance;

1 array[l..n] of var 1..n: next; ¥ next[i] = j <-» visit j immediately after i
swvar int: tourCost = sum(i in 1..n)(distance[i,next[i]]);

& constraint circuit(next);

7 solve minimize tourlost;

= output ["cost: \(tourCost) tour: \(next)"];
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2% A small tsp
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5include "globals.mzn";

=]

int: n; % number of cities
array[1..n,1..n] of int: distance;

oo oo

array[1..n] of var 1..n: next; % next[i] = j <-> visit j immediately after 1

S e

12var int: tourCost = sum(i in 1..n)(distance[i,next[i]]);
13

11constraint circuit(next);

15

16 solve minimize tourcCost;
17

1soutput ["cost: \(tourCost) tour: \(next)"];
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Configuration tsp.mzn * @

7% A small tsp
%

include "globals.mzn";

int: n; % number of cities

array[1..n,1..n] of int: distance;

array[1..n] of var 1..n: next; % next[i] = j <-> visit j immediately after 1

var int: tourCost = sum(i in 1..n)(distance[i,next[i]]);
constraint circuit(next);

solve minimize tourcCost;
17

output ["cost: \(tourCost) tour: \(next)"];
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%

7% A small tsp
%

include "globals.mzn";

int: n; % number of cities
array[1..n,1..n] of int: distance;

var int: tourCost = sum(i in 1..n)(distance[i,next[i]]);

constraint circuit(next);

solve minimize tourcCost;
17

output ["cost: \(tourCost) tour: \(next)"];

Output
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7% A small tsp
%

include "globals.mzn";

int: n; % number of cities
array[1..n,1..n] of int: distance;

array[1..n] of var 1..n: next; % next[i] =

constraint circuit(next);

solve minimize tourcCost;
17

output ["cost: \(tourCost)

tour: \(next)"];
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Show project explorer

j <-> visit j immediately after i
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1%

2% A small tsp

3%

5include "globals.mzn";

7int: n; % number of cities

carray[l..n,1..n] of int: distance;

oarray[l..n] of var 1..n: next; % next[i] = j <-> visit j immediately after 1

12var int: tourCost = sum(i in 1..n)(distance[i,next[i]]);

16 solve minimize tourCost;

17
130output ["cost:

\(tourCost) tour: \(next)"];
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The single successor model next, €{0..n—1}
next; = J <> city ; immediately follows city;

NOT A TOUR!

We need subtour elimination



3.1.3. Subtour elimination

However, propagation of the assignment constraint 15 not enough. since it
accepts assignments that are the union of disjoint tours. In order to propagate
the nocyele constraint to avoid subtours, we explicitly store the start, end and
total number of arcs of the chain (defined by Next) going through node [/,
which we respectively denote start;, end;, length;. Upon each assignment
Next(x): =y we look 1f subchains adjacent to x or v have already been built and
call b the end of the chain starting from y and a the start of the chain ending
n x, length, the number of arcs in the chain from a to x and lengthy the
number of arcs in the chamn from v to b.

1=n+1 1=n+1

start /_)\\ Fm
end1 start end1

a :
b\(_ / ,
¥ X
length 1=4 tandard situation: other situation:
length a=2 standard situation. unless n=8, the arc

. the arc b-=a is remaoved :
length n=2 - end1-=ais removed

Figure 1 Propagation of the nocvele constraint
- IWx=endy and lengthyHlengthy<n-2 we infer Next(h) 2 start; .
- It v=starty and lengthy Hengthg=n-2 we infer Nextfend) = a
- Otherwise, we infer Nexi(h) Za .
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1%

2% A small tsp

3%

5include "globals.mzn";

7int: n; % number of cities

carray[l..n,1..n] of int: distance;

oarray[l..n] of var 1..n: next; % next[i] = j <-> visit j immediately after 1

12var int: tourCost = sum(i in 1..n)(distance[i,next[i]]);

16 solve minimize tourCost;

17
130output ["cost:

\(tourCost) tour: \(next)"];
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1%
2% A small tsp
3%
5include "globals.mzn";
7int: n; % number of cities
carray[l..n,1..n] of int: distance;
oarray[l..n] of var 1..n: next; % next[i] = j <-> visit j immediately after 1
12var int: tourCost = sum(i in 1..n)(distance[i,next[i]]);
12constraint circuit(next);
1soutput ["cost: \(tourCost) tour: \(next)"];
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7% A small tsp
o

include "globals.mzn";

int: n; % number of cities
array[1..n,1..n] of int: distance;

var int: tourCost = sum(i in 1..n)(distance[i,next[i]]);
constraint circuit(next);

solve minimize tourcCost;

array[1..n] of var 1..n: next; % next[i] = j <-> visit j immediately after 1

=

Show project explorer




Command Prompt

Y :spublic_htmlscpMsminizincCPM~tspXmen—gecode tsp.mzn pb.den —-a —=
touwr: [3,. 5. 4. 2. 11

tour: [4, 5. 2, 3, 11
tour: [4, 1. 5, 3, 21

runtime : A.085 <5.8080 mns»
solvetime: .81 <1 .88 ms>
solutions: 3

variables: 11

propagators: 7

propagations: 167

nodes : 21

failures: 8

restarts: A

peak depth: 3

¥ :wpublic_htmlscpMuminizincCPMMtsp>




-

B8 Command Prompt

¥iswpubhlic_htmlscpMsminizincCPM~tzp*mzn—gecode tsp.mzn pS.d=n

24 tour:

(4. 1. 5. 3, 21




1 goesto 4

-

B8 Command Prompt

¥iswpubhlic_htmlscpM~minizincCPH~tzp*mzn—gecode tsp.mzn pS.d=n
24 tour:gl4 Q1. 5. 3. 2]




2goestol

-

B8 Command Prompt

incCPM~tsp*men—gecode tsp.mzn ph.de=n
1:




3goesto5

-

B8 Command Prompt

¥iswpubhlic_htmlscpMsminfzing CPH~tzp*mzn—gecode tsp.mzn pS.d=n
24 tour: [4. 1§ 503, 2]




4 goesto 3

-

B8 Command Prompt

¥iswpubhlic_htmlscpMsminizing CPR~tzp*mzn—gecode tsp.mzn pS.d=n
24 tour: [4. 1. 503,421




5goesto 2

-

B8 Command Prompt

¥Yowpubhlic_htmlscpMsminizincCM~fgEp>*mzn—gecode tz=p.mzn pbh.dz=n
24 tour: [4. 1. 5. 3§ 2










