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GDP Formulation in MOSAICmodeling
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GDP Formulation in MOSAICmodeling Technische

Universitat
Berlin
Minimize fc ¥ 22, 3 z; | Objective Function
Subject to ] Connected Elements Disjunctions
[ Y, 1 [ Y ] o S ‘
—z1+x2+2<0fV|2-2z,<0|  Disjunctions
c<5 c<T [Equations] @ YaA-(a)=
Y: i [ =Y; ]
3 y 3 ) Tya2= = (T;-3)
z; —x3 <0 r; <1 I
) Tiaz=—(F;-0)
Y1 A Y, = Y,
. m
Y, = Y3 Logic 1 1
‘s Model development e e I
Y = oY, Propositions P e -
. No1t 220 Yi-1
0<a1 <5 Continuous © et
0<zy<5 Variables s >
¢ 2 0 Varizble M... Index Type Value Lower Bo... Upper Bo... Integer Logic Vari...
Fie1 0 UNSPECIFIED 0 0 1
] L Yi=2 1| UNSPECIFIED 1] 1] 1
Y; € {True, False}, j = 1,2,3 BQOIean o r—— : : SRR
Varia b 1 es ¢ 3 UNSPECIFIED| 3 0 1 [m} O
Yi=1 4/ UNSPECIFIED)| 1 0 5 1 ]
Xi- 5 UNSPECIFIED 2 0 5 ] 0
30 years
08.10.2024 | CAPE-OPEN Annual Meeting 2024 | Lukas Scheffold d b | t a

Seite 10 research



Code Export from MOSAICmodeling Technische
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|,
A GAMS )~ PYOMO

Connected Elements Disjunctions
. . from pyomo.environ import *
~ binary variables from pyomo.gdp import *
ee_vY_j1
1) e0_Y_j2 m = ConcreteModel()
eo_Y_j3
5 # define variable
parameters mc = Var(bounds=(0, 1e9))
variables
eo_c
e0_x_ii # Define Constraints
e0_x_i2 m.d11.c1 = Constraint(expr=-m.x1+m.x2+2<=0)
5 m.d11.c2 = Constraint(expr=m.c<=5)
e0_c.1= 0.0;

€0_c.up= 1.0E9;
e0_c.10= 0.0;

e0_x_il.1= 1.0;
e0_x_:

m.d21.c1 = Constraint(expr=2-m.x2<=0)
m.d21.c2 = Constraint(expr=m.c<=7)

.up= 5.0; m.d31.c1 = Constraint(expr=m.x1-m.x2<=0)
€0_x_il.lo= 0.0; m.d32.c1 = Constraint(expr=m.x1<=1)
e0_x_: ;
€0_x_i2.up= 5.0; # define global constraints
e0_x_i2.10= 0.0; #mc = Constraint(expr=m.y-((m.x+m.a)**2+m.b)==0)
e # define objective
ineq2 mo = Objective(expr=m.c+2*m.x1+m.x2)
ineq3
ineqd

i & Togical proposiion
ineqs mp2 = LogicalConstraint(expr=implies(land(m.d11.indicator_var, Inot(m.d21.indicator_var)),

I ineqs Inot(m.d31.indicator_var)))
ode expor‘ 5 m.p3 ogicalConstraint(expr=implies(m.d21.indicator_var, Inot(m.d31.indicator_var)))

mp4 = LogicalConstraint(expr=implies(m.d31.indicator_var, Inot(m.d21.indicator_var)))

ineql.. e@_x_il+e®_x_i2+2.0-1=0.0 ; # Additional Logic Propositions for Disjunctions -> must be generated automatically or set manually|

ineq2.. e0_c=1=5.0 ; m.p1 = LogicalConstraint(expr=lor(m.d11.indicator_var,m.d21.indicator_var))
(6) TR ineq3.. 2.0-e0_x_i2:1-0.0 ; mp5 = LogicalConstraint(expr=implies(m.d11.indicator_var, Inot(m.d21.indicator_var)))
ineqd.. e@_c=1=7.8 ;
i 8- # Uelilie neuuns
- - € FTTT——> m.disj1 = Disjunction()
v Logic Equations m.disj2 = Disjunction()
7 > logeql m.disj3 = Disjunction()
| logeq2
logeq3 # Define Cases (For y3/not(y3))
- logeqd m.d11 = Disjunct()
Variable N... Index Type Value Lower Bo... Upper Bo... Integer Logic Vari... H m.d12 = Disjunct()
logeql.. e@_Y_j1 or eo_Y_j2;
V-1 0| UNSPECIFIED 0 0 1 ) logeq2.. e6_Y_j1 and not e@_Y_j2 -> not m.d21 = Disjunct()
e0_Y_j3; ) 3 m.d22 = Disjunct()
Yi-a 1| UNSPECIFIED 0 0 1 logeq3.. e@_Y_j2 -> not ed_Y_j3;
logeq4.. e@_Y_j3 -> not e@_Y_j2; m.d31 = Disjunct()
Y-z 2| UNSPECIFIED 0 i 1 e ————————————————— m.d32 = Disjunct()
e 3| unspECTFIED 3 o ] = put emp; #define explicit difiunctions from cases
:9"?“ tion 0y 42 inegs ineqs el mdisjt = [m.d11, md12]
_ isjunction eo_Y_j ineq3 ineqd else mdis2 = [m.d21, m.d22
Ti=1 4| UNSPECIFIED 1 o B | i disjunction e0_Y_j3  ineqs else  ineqé m_dis}3 ;{m,(m, m.d32}
X disjunction eo_Y_jl  ineql ineq2 else
i=2 5| UNSPECIFIED 2 0 5 Ll L # Solve the reformulated model
$offput run_data = SolverFactory(‘qdpopt.oa’).solve(m, mip_solver='glpk’)
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Current and Future Work
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