&T

∗ †

∗

4er@iems.nwu.edu .

†

dmg@research.att.com .

ABSTRACT

AMPL AMPL AMPL

Introduction

find x ∈^n f(x b ≤ g(x) ≤ d (2) and ≤ x ≤ u (3) k k g^n →^m form b ≤ Ax ≤ d (4) A ∈^{m×n} presolving AMPL AMPL AMPL

solve

AMPL therefore

fixes b and d and u ~ and ũ of and u b̃ and d̃ of g(x ~ ≤ x ≤ ũ g(x g) constant × variable

b̃ and d̃ b̃ and d̃

AMPL

AMPL AMPL problem.) d_i and b̃_i x_k i b_i ≤_jΣ A_{i,j} x_j ≤ d_i

A_{i,k} < ũ_k A_{i,k} > ~_k A_{i,k} > i implies

x_k ≤ (d_i −

A_{i,j} > 0 j ≠ kΣ A_{i,j} ~_j −

A_{i,j} < 0 j ≠ kΣ A_{i,j} ũ_j )_{i,k}

ũ_k ũ_k A_{i,k} < straint i implies

x_k ≥ (b_i −

A_{i,j} > 0 j ≠ kΣ A_{i,j} ~_j −

A_{i,j} < 0 j ≠ kΣ A_{i,j} ũ_j )_{i,k}

~_k ~_k d̃_i all i ~_k = ũ_k i b̃_i x_k if A_{i,k} > A_{i,k} < i. i i q + q > c1: x_1 + x_2 ≥ 2

c2: x_1 − x_2 ≤ 0

.x_1 + x_2 ≤

c4: x_1 ≥ 0.

x_1 = x_2 = b̃_3

x_2 ≤ x_1 ≤ x_1 ≥ x_2 ≥ x_2 ≤ x_1 ≤ x_1 ≥ x_2 ≤ x_2 ≤ etc.

b̃ or d̃

b̃ and d̃ b̃_i > b_i change b_i to b̃_i b̃_i as d̃_i.)

d̃_i < d_i d_i to i < d_i − b_i

Degeneracy

AMPL

AMPL

netlib’s

lp/data/maros AMPL

netlib’s lp/data (greenbea, greenbeb, perold woodw), AMPL

AMPL

algorithm. b̃ and d̃ AMPL

AMPL τ (option

constraint_drop_tol AMPL

b_i to if b̃_i − b_i d̃_i to if d_i − d̃_i τ^{− 13} maros.

Suppose x y

(c − A^T y)_j =^j < x^j < u^j

≤ x_j = u_j

≥ x_j =_j (7a)

with

y_i = b^i < (Ax)^i < d^i

≤ Ax)_i = d_i

≥ Ax)_i = b_i (7b) where c f(x f AMPL

Constraints i y_i = i that A_{i,j} y_i component j i i i x_j for j ∈ J

~ and ũ i ~_j < ũ_j j ∈ J J^+ = {j ∈ J: A_{i,j} > J^− = {j ∈ J: A_{i,j} < J = J^+ ∪ J^− of j ∈ J^+Σ

A_{i,j} ũ_j +

j ∈ J^−Σ

A_{i,j} ~_j = b̃_i (8) or j ∈ J^+Σ

A_{i,j} ~_j +_{j ∈ J −}Σ A_{i,j} ũ_j = d̃_i (9) y − σ y_i

J i AMPL chooses y_i

AMPL AMPL

var_

lp/data netlib

awk script, m2a suitable AMPL model, mps1.mod netlib’s ampl/models directory; presolve

AMPL pilot pilot

                              alpo
loqo cplex minos
osl var_

var_

var_

var_

var_

var_

var_

minos

presolve 1 var_ ) + ∗

AMPL

alpo
cplex
loqo
loqo
minos

________________________________________________________________________________

lp/data

0.5

1

1.5

2

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

1

+

1

1

+

*

* 1

+

+ * 1

+*

*

*

1 1 +*

1 1 +

*

1 * 1

+*

1+ *1+*1+*1

+* 1+ * 1 +* 1 + * 1+ *

1 + * 1+ * 1+* 1 + * 1 + * 1 +* 1 +* 1 +*

1 +*1+* 1+* 1+ * 1 +*

1 + *1 +*

1+ * 1+* 1+*1+ * 1+* 1+* 1 + * 1

+ * 1+* 1+ * 1+ * 1 + * 1+** 1 + * * 1

+*

1 + * 1+* 1+*1+

*

1+ * 1 + * 1+*

1+*1

1

+ *

1 + * 1+* 1

+

* 1+*1+*1+ * 1+* 1+ * 1 +* 1 +*1 +* 1+* 1+*1+* 1

+ * 1+ *1

+*

1+

*

1+ * 1+* 1+ *1+ * 1+ *

minos.

; + = ; ∗ = var_ .

0.5

1

1.5

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

+

1

1

+

*

1

+ *

1

+

* 1 1

+ *

1 +

* 1 +

*

1

+ *

* *

*

1

+

*

* 1 1+ * * *

1

+ * 1 + * 1 + *1 +* 1+ * *

1 1+* 1+ * 1

+ * 1 +* 1 +

*

1+ *

1 +*

1 + * 1 +* 1+* 1 + *

1 + *

1 + *

1

+ * 1+* 1+ * * 1+ *

1 +*

1+ *1 + * 1 + * 1+ *1+ * 1+*

1 + *

1+ * 1+ *1

+

* 1+ *1

+ * 1 +* 1+* 1+*1+* 1+ * 1

+*

1++* * 1

+ *

1

+ * 1+* 1+

*1+

* 1+

*

1+* 1 + * 1+* 1 + * 1 + * 1 + * 1 + * *1+*1

+ *

1 + *

1

+ *

1+

*

1+* 1+*1+*1 +

*

1+ *1+

*

cplex.

; + = ; ∗ = var_ .

0.5

1

1.5

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

1

*1 + * 1 * 1

+ *

1

+

*

1 + * 1 1 + * 1 +

*

1 +*

1 +* 1

1+

* 1 +* 1 + * 1

+* 1+ *

1 +*

1+ *

1+ * 1+

* 1+ *

1+*

1 + * 1 +*

1+ *

1 + *1

1 +*

1+* 1 + *

1+*1+ *

1 +*

1 +* 1 +* 1+

*

1+*

1+* 1+ * 1

1 + *

1 + *

1

+*

*1+

*

1+ *

1+* 1+*1 +* 1 + *

1+*

1

+ *

1 + * 1+ * 1+*1 +

*

1+ * 1

+ *

1+ *1+** 1

+ * 1

+

1 +* 1+ *1+*1+ *

1+ *1+ * 1+ * 1 + *

1 + * 1 + *1+*

1+*1+* 1

+*

1+*1

+ *

1+ *1+ * 1+* 1 + * 1+ *

1

+

* 1+

*

osl.

; + = ; ∗ = var_ .

0.5

1

1.5

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

1 + * 1 + * 1

+*

* 1

+ *

1 +

*

1

1

*

1

+ *

1+ *

1

+*

1+ * * 1+ *

1

+ *

1+* 1 + ** 1

+ *1+ *1 +

*

1+* 1+* 1+ *1 +*

1

+ * 1+*1

+

* 1 +* 1 +* 1+ *

1

+* 1+* 1 + * **

1+ * * 1+ * 1 +*

1

+

* 1+* *1+* 1 + * 1+*

1

+ * 1+ * 1 +

*

**1 +*1 +*1

+*

* 111

+ * 1 1+ *1+ * 1+ *1+*

1 +* 1+* 1+ * 1+ *

1 + * 1+

* 11+*1

+ *

1 +*

1+*1++* 1+ *

1+ * 1+ *

alpo.

; + = ; ∗ = var_ .

0.5

1

1.5

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

1 + *

1 + * 1

+ *

1 + *

* 1

+*

1 +

**

1

+*

* 1 + * 1

+ * 1+*

1

+*

* * 1+ * 1

+*

1+ * * 1 + * 1+* 1 + *

1+*

1+* 1

+ * 1 +* 1 +

* 1 1 + * 1+*1 +* 1 1 + *1 + * 1+ * 1+*1 + * 1+ *1+ *

1+*

1 1+ * 1

+ * 1+* 1+ *1 +

* 1+ * 1 + *1 + 1 + *

1+* 1

+* 1+ * 1+*1+*1+ * 1 + 1 +* 1+ * 1+*1+

*

1

+ * 1 + *

1 + * 1+* 1+ * 1+ *1 + * 1+ * 1+ * 1 +

*

1 +*1 + * 1 +* 1+*1+* 1+ * 1+ * 1 +*11+ * 1+*

1

+ *

loqo.

; + = ; ∗ = var_ .

_

alpo
cplex
loqo
minos
osl

AMPL

x_j =_{k ∈ S}Σ x_k

with j ∉ S and x_i ≥ 0, i ∈ {j} ∪ S ( osl with simplify 1 and osl for osl AMPL + ∗ with AMPL settings , , and var_ (with

osl runs; osl

0

0.5

1

1.5

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

0 1 + *

0*

0*

0 1 + *

01+*

0 1 0

1 +

*

0 1 +* 01 + *

01+* 0

1 +

*

0 1

0

1

+ * +*

0*

0 1 +*

0 1+ *

01+*

01 0 1+ * 0

1

+* 0 1+ *0 1 +*

01+*

01+*

0 1 + *

0*

0 1

01+*

0 1 + *0 1+ * 0 1 +*

0 1 +*

01+* 0

1

+*

01+* 0 1 +*

0 1+ * 0 1+ *

01+*01+* 0 1 +* 0 1+ * 01+* 01 0 1+ * 01+* 0 1+ * 0 1 + *

01+*01+* 0 1+ * 01+*

0 1+ *

0 1+ * 01+*+*

0 1+ *

01+*

01+*0

1+

* 01+*

01+* 0

10 1 + * 0 1 +* 0

1 +

*01+* 0

1

+* 0 1 +* 01+*01+*

0 1 +* 0 1+ * 0 1+ *

01+* 01+*

01+*

01+*

01+*

0

1

+

*

01

osl .

; + = ; ∗ = var_ .

0.5

1

1.5

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

0

1 +

*

01+*

+ *

0 1+ * 0

1+

*

0*

+ * 0* 0

1 +

*

01 + *

0 1 +* 0 1 +*

0 1+ *

01+* +*

0 1 +*

0*

0*

01+*

01+*

0 1+ * 0 1 +*

+*

0 1 +*

01+*

0 1 +* 0 1 +*

0 1+ * 01+* 0 1+ *

01+*

01+*0 1 +*

01+*

0 1 + *

0

1+

*

0 1+ *

01+* 01+*

0 1 +*

0 1+ * 0 1+ * 01+*

0 1 +* 010 1+ *

0 1+ * 01+*01+* 0*

01+* 01 + *

01+*

01+*0 1+*

0 1+ *

0 1+ *

0 1+ * 0 1 + *01+* 01+* 01+*

01+*

01+* 01

+

*

0 1 +

*

0 1 +* 0 1 +* 0101+*

01+* 0 1+ * 0 1+ *

01+*

01+*

01+* 0 1+ * 01+*

0

1+

*

0*

osl .

; + = ; ∗ = var_ .

osl.

Discussion

AMPL and AMPL

REFERENCES [1] [2]

Corp.. [4] 1992. 8 Commu- 30 ming,’’ 36 gramming,

152 (1991),

16

10

(1993). (1993).

lp/data Problems

,

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________