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Software

 Lenguaje de programacion: ZIMPL
Descargar version 2.08
http://zimpl.zib.de/

e Solver: SCIP

Descargar version 1.1.0 (para Windows o segun su SO)
http://scip.zib.de/download.shtml




Instalacion

Descargar, guardar y descomprimir Zimpl en una carpeta de
facil acceso.

Ej: Documentos\Zimpl

En esta carpeta se almacenaran los modelos a optimizar, que
se crean en Bloc de notas/Wordpad con la extension
nombre.zpl

Asi también los datos de cada modelo, con la extensién
nombre.txt

*Descargar y guardar SCIP en la carpeta creada para Zimpl,
luego descomprimir .



Instalacion

'L]. .lr .If.ernanda .lr Ducumer'!tus. 3 Eim!ul. 3 - ‘ ﬂ-| | !Ei‘.u_s.mr 2 |

Vinculos favoritos || Nombre - Fecha modificacién  Tipo Tamafio Etiquet
E| e @ I!bpcre-ﬂ.d.ll 13-03-2009 15:22 Exl:ens!on de la apl... 503 KB
s |% libpcreposin-0.dil 13-03-2009 15:22 Extensign de la apl.. 290 KB

B Imigenes 7 scip-1.1.0.mingw32_nt-5.1.386.gnu. opt.spx 02-10-200814:38  Aplicacién 3425 KB
& Musica B <cip-1.1.0.mingw32_nt-5.1 x86.gnu.opt.spx.exe 18-03-2009 10:20 Archive WinRAR Z... 1382 KB
4 Cambiades.. | [8%]zimpl-2.07.winx@6.mingw-cross.opt 13-03-2009 15:21 Aplicacién 1.104 KB
E Bisquedas

§i Acceso pib...

Carpetas A m 5

“l 5 elementos




Ejecutar

Abrir SCIP mediante el siguiente archivo
scip-1.1.0.mingw32_nt-5.1.x86.gnu.opt.spx

Se abrira la siguiente consola DOS , a traves de la cual
daremos los comandos para resolver cada problema.

BN Ch\Users\Fernanda\Documents\Zimpliscip-1.1.0.mingw32_nt-5.1.x86.gnu.opt.spx.exe lﬂl&]

SCIP version 1.1.8 [precizion: 8 bytel [memory: hlock] [mode: optimized] [LP solj™
ver: SoPlex 1.4.81

Copyright <c» 2002-2808 Konrad-Zuse—Zentrum fuer Informationstechnik Berlin <ZIB
>

user parameter file <scip.set? not found - wsing default parameters

SCIP>




Ejecutar

Acceder menu de ayuda:
SCIP>h Enter

E=REm A |

Ey C\Users\Fernanda\Documents\Zimphscip-1.1.0.mingw32_nt-5.1.x86.gnu.opt.spx.exe

SCIP version 1.1.8 [precizion: 8 bytel [memory: bhlock] [mode: optimizedl [LP SDlI:

ver: SoPlex 1.4.81
Copyright <c>» 2082-2008 Konrad-Zuse—Zentrum fuer Informationstechnik Berlin (ZIB.
>

user parameter
SCIP> } =N C"‘-USEFE‘&FEFﬂaﬂda" Documents\Zimplscip- 1 1.0.mingw32_nt-5.1x86.gnu.opt.spr.exe
..-

SCIP version 1.1.8 [precision: 8 bytel [memory: block] [mode: optimized] [LP soljM

ver: SoPlex 1.4.81
Copyright <c?> 20022008 Konrad-Zuse—Zentrum fuer Informationstechnik Berlin <ZIB
>

= | 1) ||

uszer parameter file <scip.set? not found — wsing defaunlt parameters

SCIP> h

Cdizsplay> display information

tzetr load/zaveschange parameters

Cupite write information to file

count count numher of feasihle =szolutions

check=sol double checks best solution w.r.t. original problem

conflictgraph writes hinary wariable implications of transformed probl
em as conflict graph to file

free free current prohlem from memory

help display this help

newstart rezet branch and bowund tree to start again from root

optimi=e solve the problem

prezolue solve the problem, but stop after prezolving stage

guit leave SCIP

read read a problem

lccIpy




Resolver
Ejemplo Knapsack Max Z VX,

st w, X, <W
X, € 10,1}

Escribimos el modelo knapsack.zpl y guardar en carpeta Zimpl

setltems:={1, 2, 3,4,5, 6},

param v[ltems] :=<1> 1, <2>2,<3> 3,<4>5,<5> 7, <6> 11;
param w[ltems] :=<1> 13, <2> 17, <3> 19, <4> 23, <56> 29, <6> 31;
param W := 80;

var x[Items] binary;

Datos incluidos

maximize value: sum <i> in {1..6} do V[i]*x[il; en .zpl

subto capacity: sum <i> in {1..6} do W[i]*x[i] <= W,



Resolver

Ejecutar SCIP
SCIP> read
Enter filename: knapsack.zpl

SCIP> optimize

Bl Ch\lUsers\Fernanda\Documents\Jimplscip-1.1.0.mingw32_nt-5.1.x86.gnu.opt.spx.exe (= | =) ||
Copyright <c> 2002-2008 Konrad—-Zuze—Zentrum fuer Informationstechnik Berlin (ZIBI:
>

uzer parameter file <scip.set? not found — wsing default parameters

SCIP> read
enter filename: knapszack.zpl

haze directory for ZIMPL parsing: {C:sUsers“Fernanda“Documents“~Zimpl>
original prohlem has 6 variahles ¢B hin, @ int., B impl,. & cont? and 1 constraint
SCIP> optimize

presoluing:

prezolving (1 rounds>:

A deleted vars, B deleted constraints, B tightened bound=s, B added holes. @ cha
nged sides, B changed coefficients
| B implications. B cligues

presolved problem hasz 6 variables (B hin,. @ int, B impl. 6 cont? and 1 constrain
ts

1 constraints of type <linear>
Prezolving Time: @.88

time | node i left ILP iteri mem imdpt ifrac ivars icons icconsicols irows ic

SCIP Status
Soluing Time <{sec
So0lving Modes
Primal Bound

Dual Bound

Gap

prohlem is zolved [optimal solution foundl
H.6868

1

+2 . 100000000000EAe +8@1 <3 solutions>

+2 . 18080880BBNEAAE: +BA1

a8.88 x




Ver Solucion

SCIP> display
SCIP\display> solution

SCIP/display? solution

ohjective value: 2

1

1 Cohj:=3>
1 Cohj:="7>
1 Cohj:11>




Ejemplo: TSP

Min > d;X;

I, jeV

St Y Xi+ D X, =2 VeV

V,ieV j,veV

> x; <Card(P)—1V2<Card(P)<Card (V)-2

I, jeP

X;; € {0,1}



Ejemplo: TSP tsp.zpl

set V := {read "tsp.txt" as "<1s>" comment "#"}; ~ === Leer ciudades
setE:={<ij>inV*Vwithi<]}; =) Generararcos Unicos entre par de ciudades
set P[] := powerset(V); mmmmp Todos los subconjuntos de ciudades

set K :=indexset(P); mmmm) Conjunto de indices para cada subconjunto

param px[V]:=read "tsp.txt" as "<1s>2n" comment "#";

param py[V]: read "tsp.txt" as "<1s> 3n" comment "#" ‘ Leer coordenadas

defnumb dist(a,b):= sqrt((px[a]-px[b])"2 + (py[a]-py[b])"2); ===y Funcion distancia
entre dos ciudades

var x[E] binary; == Variable de decision, 1 si
se utiliza el arco <i,J>
minimize
cost: sum <i,j>in E : dist(i,j) * x [i, jI; mmmmd Funcion Objetivo

subto two_connected: forall <v>in V do Cada ciudad esta
(sum <v,j> in E : X [v,j]) + (sum <i,v>in E : x [i,v]) == 2; === conectada por 2 arcos

subto no_subtour: forall <k>in K with card (P[k]) > 2 and card (P[k]) < card (V) - 2 do
sum <i,j> in E with <i> in P[k] and <j>in P[K] : x [i,j] <= card(P[K]) - 1;
mmmm) Eliminar subtours



Ejemplo: TSP tsp.txt

#City XY

Berlin 5251 1340
rankfurt 5011 864
Leipzig 5133 1237
Heidelberg 4941 867
Karlsruhe 4901 840
Hamburg 5356 998
Bayreuth 4993 1159
Trier 4974 668
Hannover 5237 972



Ejemplo: TSP Solucion

presolved prohlem has 36 variahles (36 hin, @ int, @ impl, B cont) and 429 const
raints
336 constraints of type <{knapsack?
? constraints of type {linear’
84 constraints of type {logicor>

Dunnnluine Timas @ AR
SCIP Status
Solving Time <(secl
Solving Modes
Primal Bound

Dual Bound

Gap

prohlem is solved [optimal solution foundl
A.a2

1

+1.7/818838634643e+AA3 {1 solutions?

+1 .7/818838634643e +AA3

A.88

SCIP-display? solution

ohjective value: 1778.188038634643
x$Berlin$Lleip=ig
x$Berlin$Hamburg
xSHe ide lhergiKarlsruhe
xSHarlsruhesTrier
xSHamburgSHannover
xSBayreuthSLeipzig
xSBayreuthSHe ide lberyg
xSTrierSrankfurt
xSHannoverSrankfurt

Cobj:156.630137585332>
Cobj=357Y.7555031082328
Cobj:-48 2597148480546 »
Cobj:186.850207385488 »
Cobj:=121.8@72247446°76 »
Cobj:160. 262285820525
Cobj:=296.593998570666 »
Cobj:=199.461°7/5786741 >
Cobj:-250.4795480882618 >

ko ok ke o ok ok ok ke

Berlin-Leipzig-Bayreuth-Heidelberg-Karlsruhe-Trier-Frankfurt-Hannover-Hamburg-Berlin



Ejemplo: Flujo Maximo

En este problema se desea encontrar la cantidad maxima de flujo que
puede circular en la red desde el nodo de salida s al de entrada e.

Maximizar F

-

F sl J=s,
s.a. Y Xy— > X; =40 si j=s,e,
keD(j) icA() \—F Si j=e,

0<x; <qj Vi, ] =12,..,n

A(j) y D(j) son los conjuntos de nodos que son origenes y destinos de arcos
de entrada y salida:

AGj) ={ili e N; (i, j) e L)
D(j) ={k [k e N:(j,k) e L}



Ejempl(): FIUjO Maximo flujomaximo.zpl

param N :=read "mfex.net" as "3n" comment "c" use 1;
param A :=read "mfex.net" as "4n" comment "c" use 1;

set NODES :={1..N};
param S := read "mfex.net" as "2n" comment "c,a,p" use 1;
param T :=read "mfex.net" as "2n" comment "c,a,p" skip 1 use 1;

set ARCS :={ read "mfex.net" as "<2n,3n>" comment "c,n,p"};
param Max[ARCS] := read "mfex.net" as "<2n,3n> 4n" comment “c,n,p";

var FlIow[ARCS] >=0; # Flujo
var F>=0; # Flujo MAXIMO

#E| objetivo es maximizar
maximize FLOW: F;

# Respetar capacidades
subto CAP: forall <i,j> in ARCS do Flow[i,j]<=Max]i,j];

# Continuidad de Flujo
subto CONT: forall <i>in NODES with <i> in NODES\{S,T} do sum <i,k>in ARCS : Flow[i,k] - sum <j,i> in ARCS : Flow[j,i] == 0;

# Continuidad de Flujo
subto BEG: sum <S§,k>in ARCS : Flow][S,k] - sum <j,S> in ARCS : Flow([j,S] == F;

# Continuidad de Flujo
subto END: sum <Tk> in ARCS : Flow[T,K] - sum <j,T> in ARCS : Flow[j,T] == -F;



Ejemplo: FlUjO Maximo flujomaximo.net

¢ This is a simple example file to demonstrate the DIMACS
¢ input file format for maximum flow problems. The solution
¢ vector is [5,10,5,0,5,5,10,5] with cost at 15.

¢ Problem line max/min nodes arcs

pmax638

c source n ID Which (s/t)

nls

c sink

not

¢ Arc descriptor lines (from, to, capacity)

al2s

al315

a245

az2b55

a34s

a3bb5

a4615

as65

C

¢ End of file



Ejemplo: Flujo Maximo Solucion

SCIP Status
Solving Time (sec?
Solving Modes
Primal Bound

Dual Bound

Gap

prohlem is solved [optimal solution foundl
H.8d

1

+1 .5A00AAAAAANAAHe +HA1 <2 solutions?

+1 . 5000ABHNARNARNA: +BA1

A.88

obhjective value:
Flowitii2
Flowii#3
Flowit2iid
Flowit3iid
Flouwlt3H5
Flouwltdiit
Flowi5#6

F




Dudas y/o Comentarios
Ma. Fernanda Bravo
mariabra@ing.uchile.cl



