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e Presburger Arithmetics e Gomory’s Cut
* Omega Test e Conti-Traverso
e Cooper’s Algorithm e SAT / MaxSAT / Pseudo
Boolean (DPLL, CDCL)

e Real Arithmetics
 Uninterpreted function
(Congruence Closure)

o SHAL Faak HlaE

e Fourier-Motzkin variable
elimination

e Simplex method

e Grobner basis (Buchberger) * CAD (Cylindrical Algebraic
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e (Mixed) Integer Programming
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e Branch-and-bound Chase)
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Simplex method
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Require Import Omega.

Open Scope Z_scope.

CGoalforallmn, 1 +2°"m<>2"n.
Intros.

omega.

Qed.
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e "The omega test: a fast and practical integer

programming algorithm for dependence

analysis," by W. Pugh

e in Proceedings of the 1991 ACM/IEEE
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ELIMINATION: %‘ R
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The Omega Test: a fast and practical integer programming algorithm for dependence analysis
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ELIMINATION: X D% (3)

e toDNF : Formula — DNF

f@lDINE = ...

e clim: Var x DNF — DNEF
elim(x, P) = Ax. P)Z &mit FlxrE L /R

e FMVE : Formula — DNF
FMVE(P) = toDNF(P) if P 3BAiL T2 & F 72\

FMVE(C[3x. P]) = FMVE(C] elim(x, FMVE(P)) ])
FMVE(C[Vx. P]) = FMVE(C[-3x. —P])
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Require Import Fourier.

Goal forall xy : R, x-y>1 -> x-2"y<0 -> x>1.

INtros.

fourier.

Qed.
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The Omega Test: a fast and practical integer programming algorithm for dependence analysis
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The Omega Test: a fast and practical integer programming algorithm for dependence analysis
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Ix : Z. P(x) DEMRZHE L 72\

. P D real shadow & dark shadow % &[4

real shadow I RD3EGE N2V = 15
real shadow = dark shadow = FMVE & [ U
dark shadow IZIE FRDVBIEENS = H

Z 1LY} (Omega Test Nightmare) =
real shadow DI& KD LD R ZMdMET = v 7
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o MFENT = v 7 IIFEHDNHIE 2 D T
e =L TFrZE: Ix. P(x) & (dark shadow v fEFEN 72545 D)
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o R 7DY5 Omega Test Nightmare D315 D ULE
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BRDT, BEBZIREFHE TIERL., B RwEE

Require Import Omega.
Open Scope Z_scope.
Goal forall x y,
27 <=11*x+13 "y <=45->

-10<=7"x-9 "y <=4 -> False.
intros.

omega.
= Error: Omega can’t solve this system

1289H2HHEH



coQPDoMEGAY 7 T A V

e omega?dDf\iF & L TPsatz3dH 0 .
ZDlia¥ 774 v 76BT56 L.,

Require Import Psatz.

Require Import ZArith.

Open Scope Z_scope.

Goal forall x y,
27<=11"x+13 y <=45->
-10<=7"x-9 "y <=4 -> False.

intros.
lia.
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e omega?dDf\iF & L TPsatz3dH 0 .
ZDlia¥ 774 v 76BT56 L.,

Require Import Psatz.

Require Import ZArith.

Open Scope Z_scope.

Goal forall x y,
27<=11"x+13 y <=45->
-10<=7"x-9 "y <=4 -> False.

intros.
lia.

=

/ 144

Anomaly: Uncaught exception Unix.Unix_error(1, "open”, "lia.cache”).
Please report.
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e omega?dDf\iF & L TPsatz3dH 0 .
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Require Import Psatz.

Require Import ZArith. . ~
Open Scope Z_scope. ( e w = )
Goal forall x y,
27 <=11*x + 13 *y <= 45 ->
-10<=7"x-9 "y <=4 -> False.
intros.

lia.

=

Anomaly: Uncaught exception Unix.Unix_error(1, "open”, "lia.cache”).
Please report.
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Require Import Psatz.
Require Import ZArith. . ~
Open Scope Z_scope. ( e w = )
Goal forall x y,

27 <=11*x + 13 *y <= 45 ->

-10<=7"x-9 "y <=4 -> False.
intros.
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Anomaly: Uncaught exception Unix.Unix_error(1, "open”, "lia.cache”).
Please report.
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Fourier-Motzkin variable elimination

Omega Test
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o MBI %% IEA % It 9 Fourier-Motzkin
o RLHUCEAY BMrIZL A Z K 5 Omega Test
o ZHINLTZTE, EREL IERENETHEILMT 5 (SERIE)

N

Omega Test, Cooper's
method
(triple-exponential)

Fourier-Motzkin
(double-exponential)

HRIZ

Cylindrical Algebraic
FERRHZ Decomposition (undecidable)
(double-exponential)
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