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from gurobipy import *

# initialize the data for the problem

noCities = 10

cost = [ [ O for j in range( noCities + 1 ) ] for i in range( noCities + 1 ) ]
cost[ 1] = [0, 100 , 7 , 4 , © , 9 , 7 , 8 , 9 , 9 , 11 1]
cost[ 21 =[0, 7 , 100 , 3.99, 4 , 3 , 7 , 6 , 5 , 6 ;1]
cost[ 31 =[0, 4 , 4 , 100 , 2 , 4 , 4 , 4 , 5 , 5 , 7]
cost[ 4] =10, 6 , 4 , 2 , 100 , 3 , 3 , 2 , 2.99, 3 ;4]
cost[ 51 =10, 9 , 2.99, 4 , 3 , 100 , 5 , 4 , 2 , 4 , 4 ]
cost[ 6] = [0, 7 , 7 , 4 , 3 , 5 , 100 , 1 , 4 , 3 , 4 ]
cost[ 71 =10, 8 , © , 4 , 2 , 4 , 1 , 100 , 3 , 2 , 4 ]
cost[ 8] =10, 9 , 5 , 5 , 3 , 1.99, 4 , 3 , 100 , 1 , 2 ]
cost[ 91 =10, 9 , © , 5 , 3 , 4 , 3 , 2 , 1 , 100 , 1 ]
cost[ 10 ] = [ O 11T, 7 7 4 4 4 4 2 1 100]

# construct the linear programming model
myModel = Model ( "tsp_model" )

# construct the decision variables, add them to the linear programming model and store them in the
array Xxvars
xvars = [ [ 0 for j in range( noCities + 1 ) ] for i in range( noCities + 1 ) ]
for i in range( 1 , noCities + 1 , 1 ):
for j in range( 1 , noCities + 1 , 1 ):
xvars[ 1 ][ J ] = myModel.addVar( vtype = GRB.BINARY , name = "x" + str(i) + "_" + str(j) )

myModel .update ()

# construct the objective function
objExpr = LinExpr ()
for i in range( 1 , noCities + 1 , 1 ):
for j in range( 1 , noCities + 1 , 1 ):
objExpr += cost[ 1 ][ 3 1 * xvars[ i ][ 7 ]
myModel.setObjective ( objExpr , GRB.MINIMIZE )

# construct the constraints that ensure we leave each city exactly once
for i in range( 1 , noCities + 1 , 1 ):

constExpr = LinExpr ()

for 7 in range( 1 , noCities + 1 , 1 ):



constExpr += 1 * xvars[ i ][ J ]
myModel.addConstr ( lhs = constExpr , sense = GRB.EQUAL , rhs = 1 , name = "out " + str(i) )

# construct the constraints that ensure we enter each city exactly once
for i in range( 1 , noCities + 1 , 1 ):

constExpr = LinkExpr ()

for j in range( 1 , noCities + 1 , 1 ):

constExpr += 1 * xvars|[ j ][ 1 ]
myModel.addConstr ( lhs = constExpr , sense = GRB.EQUAL , rhs = 1 , name = "in " + str(i) )
partition = ( 1, 3 )

constExpr = LinExpr ()
for i in range( 1 , noCities + 1 , 1 ):
for j in range( 1 , noCities + 1 , 1 ):
if ( 1 in partition) and ( j not in partition ):

constExpr += 1.0 * xvars[ 1 ][ 7 1
myModel.addConstr ( lhs = constExpr , sense = GRB.GREATER EQUAL , rhs = 1 , name = "st 13" )
partition = (2 , 4 , 5, 8 )

constExpr = LinExpr ()
for i in range( 1 , noCities + 1 , 1 ):
for 7 in range( 1 , noCities + 1 , 1 ):

if ( 1 in partition) and ( j not in partition ):
constExpr += 1.0 * xvars[ 1 ][ 7 1
myModel.addConstr ( lhs = constExpr , sense = GRB.GREATER EQUAL , rhs = 1 , name = "st 2458" )
partition = ( 6 , 7 )

constExpr = LinkExpr ()
for i in range( 1 , noCities + 1 , 1 ):
for 7 in range( 1 , noCities + 1 , 1 ):
if ( 1 in partition) and ( j not in partition ):

constExpr += 1.0 * xvars[ 1 ][ 7 1
myModel.addConstr ( lhs = constExpr , sense = GRB.GREATER EQUAL , rhs = 1 , name = "st 67" )
partition = ( 9 , 10 )
constExpr = LinExpr ()

for i in range( 1 , noCities + 1 , 1 ):
for 7 in range( 1 , noCities + 1 , 1 ):
if ( 1 in partition) and ( j not in partition ):



constExpr += 1.0 * xvars[ 1 ][ 7 1
myModel.addConstr ( lhs = constExpr , sense = GRB.GREATER EQUAL , rhs = 1 , name = "st 90" )
partition = (1, 3 ,4 , 6 , 7))
constExpr = LinExpr ()
for i in range( 1 , noCities + 1 , 1 ):
for 7 in range( 1 , noCities + 1 , 1 ):
if ( 1 in partition) and ( j not in partition ):

constExpr += 1.0 * xvars[ 1 ][ 7 1
myModel.addConstr ( lhs = constExpr , sense = GRB.GREATER EQUAL , rhs = 1 , name = "st 13467" )
partition = ( 2 , 5 )

constExpr = LinkExpr ()
for i in range( 1 , noCities + 1 , 1 ):
for 7 in range( 1 , noCities + 1 , 1 ):
if ( 1 in partition) and ( j not in partition ):

constExpr += 1.0 * xvars[ 1 ][ 7 1
myModel.addConstr ( lhs = constExpr , sense = GRB.GREATER EQUAL , rhs = 1 , name = "st 25" )
partition = (8 , 9, 10 )

constExpr = LinExpr ()
for i in range( 1 , noCities + 1 , 1 ):
for 7 in range( 1 , noCities + 1 , 1 ):
if ( 1 in partition) and ( j not in partition ):
constExpr += 1.0 * xvars[ 1 ][ 7 1
myModel.addConstr ( lhs = constExpr , sense = GRB.GREATER EQUAL , rhs = 1 , name = "st 890" )

myModel .update ()
myModel.write( "tsp.lp" )
myModel.optimize ()
myModel .printAttr ( "X" )



