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H gl∏ssa AMPL

H gl∏ssa AMPL (A Mathematical Programming
Language) Ëqei sqediaste– eidikà gia thn ep–lush
problhmàtwn beltistopo–hshc.
EpitrËpei thn eisagwg† ston H/U enÏc probl†matoc
beltistopo–hshc se morf† pol‘ kontin† sth sun†jh
majhmatik† morf†.
Sunergàzetai me pollo‘c algÏrijmouc ep–lushc.
Sunergàzetai me pollo‘c trÏpouc eisagwg†c twn
dedomËnwn.
ParËqei pollo‘c trÏpouc diaqe–rishc twn
apotelesmàtwn.
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PhgËc gia thn AMPL

O istÏtopoc thc AMPL br–sketai sto
http://www.ampl.com

Gia na katebàsoume dokimastik† Ëkdosh thc AMPL
epilËgoume

start for free

academics † enthousiasts

Kànoume eggraf† kai e–sodo

Download

Gia to pl†rec egqeir–dio thc AMPL phga–noume sto
resources -> optimization books -> The AMPL book
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<<MikrÏ>> paràdeigma programmatismo‘ paragwg†c

Elaiotribe–o paràgei duo t‘pouc elaiolàdou, ton
<<klasikÏ>> (exeugenismËno) kai ton <<parjËno>>.
To elaiotribe–o Ëqei diajËsimec 40 ∏rec paragwg†c anà
ebdomàda.
1 l–tro klasiko‘ pwle–tai 10 eur∏.
1 l–tro parjËnou pwle–tai 15 eur∏.
To elaiotribe–o mpore– na paràgei se kàje dedomËnh
stigm† mÏno Ënan t‘po elaiolàdou.
Se 1 ∏ra mpore– na paràgei 40 l–tra klasiko‘ † 30
l–tra parjËnou.
To emporikÏ tm†ma tou elaiotribe–ou ektimà Ïti mpore–
na poul†sei to pol‘ 1000 l–tra klasiko‘ kai 860 l–tra
parjËnou kàje ebdomàda.
Na megistopoihje– o sunolikÏc tz–roc anà ebdomàda.
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Montelopo–hsh wc p.g.p.

Oilc, Oilv : Oi posÏthtec klasiko‘ kai parjËnou
elaiolàdou pou ja paraqjo‘n se mia ebdomàda.
'Eqoume to p.g.p.

max 10Oilc + 15Oilv

upÏ 1
40Oilc +

1
30Oilv  40

0  Oilc  1000
0  Oilv  860.
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Montelopo–hsh sthn AMPL

To p.g.p.

max 10Oilc + 15Oilv

upÏ 1
40Oilc +

1
30Oilv  40

0  Oilc  1000
0  Oilv  860.

gràfetai se Ënan text editor wc

## Example 01
var Oil_c; # amount of classic
var Oil_v; # amount of virgin
maximize profit: 10*Oil_c + 15*Oil_v;
subject to time: (1/40)*Oil_c + (1/30)*Oil_v <= 40;
subject to classic_limit: 0 <= Oil_c <= 1000;
subject to virgin_limit: 0 <= Oil_v <= 860;
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Basik† s‘ntaxh sthn AMPL

## Example 01
var Oil_c; # amount of classic
var Oil_v; # amount of virgin
maximize profit: 10*Oil_c + 15*Oil_v;
subject to time: (1/40)*Oil_c + (1/30)*Oil_v <= 40;
subject to classic_limit: 0 <= Oil_c <= 1000;
subject to virgin_limit: 0 <= Oil_v <= 860;

# ! Arq† sqol–ou.
var ! D†lwsh metablht†c.
; ! TËloc gramm†c entol†c.
maximize † minimize + Ïnoma + : ! Antik. sunart.
subject to + Ïnoma + : ! PeriorismÏc.
Case sensitive onÏmata. Ta onÏmata e–nai monadikà.
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EktËlesh, diaqe–rish arqe–wn sthn AMPL

'Ena arqe–o pou periËqei Ëna prÏblhma-montËlo prËpei
na s∏zetai me thn epËktash .mod.
P.q. to prohgo‘meno ja mporo‘se na swje– se kàpoia
jËsh wc Example01.mod.
Gia na ekteleste– Ëna arqe–o prËpei na trËxoume thn
efarmog† AMPL kai na emfaniste– h anamon† ampl:.
EpilËgoume algÏrijmo ep–lushc (solver).
P.q. option solver cplex;.

Fort∏noume to prÏblhma-montËlo.
P.q. model Example01.mod;.

Epil‘oume me thn entol† solve;.
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Diorj∏seic kai emfànish l‘shc

An upàrxei làjoc sto montËlo katà to trËximo tou
algor–jmou ep–lushc tÏte

Diorj∏noume to .mod arqe–o ston text editor.
D–noume thn entol† reset; sto AMPL.
Xanafort∏noume to montËlo.

H entol† solve; ja mac d∏sei kàpoiec plhrofor–ec kai
th bËltisth tim† thc antikeimenik†c. P.q.
CPLEX 6.5.3: optimal solution; objective 17433.33333
2 simplex iterations (0 in phase I)

Oi timËc twn metablht∏n sth bËltisth l‘sh
emfan–zontai me thn entol† display + Ïnoma + ;.
P.q. display Oil_c;
kai display Oil_v;.
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Apoj†keush exÏdou se arqe–o

Gia na apojhke‘soume thn Ëxodo se Ëna arqe–o Ëqoume
duo dunatÏthtec, na dhmiourg†soume-antikatast†soume
(over-write) Ëna arqe–o † na prosjËsoume perieqÏmeno
se Ëna †dh upàrqon arqe–o.
P.q. me thn entol†
display Oil_c > Example01.out;

ja dhmiourghje– arqe–o me to Ïnoma Example01.out .
An upàrqei arqe–o me tËtoio Ïnoma ja antikatastaje–.
Me thn entol†
display Oil_c >> Example01.out;

ja prosteje– sto arqe–o me to Ïnoma Example01.out h
metablht† Oilc me thn tim† thc.
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Gen–keush parad. programmatismo‘ paragwg†c

Elaiotribe–o paràgei n t‘pouc elaiolàdou.
To elaiotribe–o Ëqei diajËsimec t ∏rec paragwg†c anà
ebdomàda.
1 l–tro t‘pou i pwle–tai pi eur∏.
To elaiotribe–o mpore– na paràgei se kàje dedomËnh
stigm† mÏno Ënan t‘po elaiolàdou.
Se 1 ∏ra mpore– na paràgei ri l–tra t‘pou i.
To emporikÏ tm†ma tou elaiotribe–ou ektimà Ïti mpore–
na poul†sei to pol‘ mi l–tra t‘pou i kàje ebdomàda.
Na megistopoihje– o sunolikÏc tz–roc anà ebdomàda.
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Montelopo–hsh wc p.g.p.

xi: H posÏthta elaiolàdou t‘pou i pou ja paràgetai se
mia ebdomàda.
'Eqoume to p.g.p.

max
Pn

i=1 pixi

upÏ
Pn

i=1(1/ri)xi  t

0  xi  mi, i = 1, 2, . . . , n.

Gia n = 2, t = 40, p1 = 10, p2 = 15, m1 = 1000 kai
m2 = 860 pa–rnoume to mikrÏ prÏblhma paragwg†c.
To mikrÏ prÏblhma paragwg†c e–nai mia eidik†
per–ptwsh montËlou kai Ïqi Ëna montËlo.
To AMPL enjarr‘nei to diaqwrismÏ montËlou apÏ ta
dedomËna kai ton algÏrijmo ep–lushc.
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AMPL: MontËlo, dedomËna, l‘sh

 

Diàgramma allhlep–drashc stoiqe–wn tou AMPL
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Montelopo–hsh sthn AMPL

To p.g.p.
max

Pn
i=1 pixi

upÏ
Pn

i=1(1/ri)xi  t

0  xi  mi, i = 1, 2, . . . , n.
gràfetai wc

## Example 02 - version 1
param n;
param t;
param p{i in 1..n};
param r{i in 1..n};
param m{i in 1..n};
var x{i in 1..n};
maximize profit: sum{i in 1..n} p[i]*x[i];
subject to time: sum{i in 1..n} (1/r[i])*x[i] <= t;
subject to capacity{i in 1..n}: 0 <= x[i] <= m[i];
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Qrhsimopoi∏ntac de–ktec sthn AMPL
## Example 02 - version 1
param n;
param t;
param p{i in 1..n};
param r{i in 1..n};
param m{i in 1..n};
var x{i in 1..n};
maximize profit: sum{i in 1..n} p[i]*x[i];
subject to time: sum{i in 1..n} (1/r[i])*x[i] <= t;
subject to capacity{i in 1..n}: 0 <= x[i] <= m[i];

param ! D†lwsh paramËtrou.
{i in 1..n} ! D†lwsh de–kth kai sunÏlou
diadoqik∏n akera–wn stouc opo–ou kine–tai.
'Enac de–kthc mpore– na aforà paramËtrouc, metablhtËc,
ajro–seic † periorismo‘c.
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DedomËna sthn AMPL I

## Data 1 for Example 02 - version 1
param n:= 2;
param t:= 40;
param p:= 1 10 2 15;
param r:= 1 40 2 30;
param m:= 1 1000 2 860;

param + Ïnoma + := ! D†lwsh tim∏n paramËtrou.
An mia paràmetroc e–nai dianusmatik†, tÏte gràfoume to
de–kth kàje sunist∏sac kai metà thn tim† thc.
To AMPL agnoe– kenà kai allagËc gramm∏n (carriage
returns).
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DedomËna sthn AMPL II
## Data 1 for Example 02 - version 1
param n:= 2;
param t:= 40;
param p:= 1 10 2 15;
param r:= 1 40 2 30;
param m:= 1 1000 2 860;

m
## Data 2 for Example 02 - version 1
param n:= 2;
param t:= 40;
param p:= 1 10

2 15;
param r:= 1 40

2 30;
param m:= 1 1000

2 860;
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DedomËna sthn AMPL III
## Data 2 for Example 02 - version 1
param n:= 2;
param t:= 40;
param p:= 1 10

2 15;
param r:= 1 40

2 30;
param m:= 1 1000

2 860; m
## Data 3 for Example 02 - version 1
param n:= 2;
param t:= 40;
param: p r m:=

1 10 40 1000
2 15 30 860;
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AMPL MontËlo, dedomËna, ep–lush

Tupik† akolouj–a entol∏n gia thn eisagwg† montËlou,
dedomËnwn, thn ep–lush kai thn emfànish thc l‘shc:

reset;
model Example02v1.mod;
data Example02v1d1.dat;
solve;
display x;
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