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Preprocessing

Preprocessing rules

Consider S = {x : apxo + > ;_1 3jx; < b, ; < x; < uj,j = 0..n}

e Bounds on variables.
If a9 > 0 then:

Xoﬁ b— Z aJ-/J-— Z ajuj /30

j:a;i>0 Jj:aj<0

and if ag < 0 then

XQZ b— Z aj/j* Z ajuj /30

J:aj>0 J:a;<0

¢ Redundancy. The constraint 37  a;x; < b is redundant if

Z ajuj + Z aj/jgb

Jj:a;>0 J:a;<0



Preprocessing

Infeasibility: S = () if (swapping lower and upper bounds from previous case)

E: %G+'§: %%ﬂ>b

Jj:aj>0 Jj:aj<0

Variable fixing. For a max problem in the form
max{ch Ax < b, <x <u}

if Vi=1.m:a;>0,¢ <0 then fix x; = /;

if Vi=1.m:a; <0,¢ > 0 then fix x; = u;

Integer variables:

(] < x < [y]

Binary variables. Probing: add a constraint, eg, x» = 0 and check what happens



Exa m p I e Preprocessing

max 2x; + Xo — X3

R1:5x; — 2x + 8x3 < 15
R2:8x1 +3x — x3 > 9
R3:x1 + x + x3 <6

0§X1§3
0<x <1
x3>1
ua Is
R1 :5x1§15—|—2><2—8><3§15—0—2-,/1\—8~/1\:9 ~ x1 < 9/5
8x3 <15+2x2 —5xy <15+2-1-5-0=17 ~ x3 < 17/8
2x2 > b5x; +8x3—15>5-04+8-1= -7 ~ x> =T/2,% >0
R2:8x1 >9—-3x2+x3>9-3+1=7 ~x1 >T7/8
R1:8x3 > 15+ 2x2 — bx < 1542 — 5-7/8 = 101/8 s x3 < 101/64

R3:x1+x+x3<9/5+1+4101/64 <6 Hence R3 is redundant



Example

max 2x; + x> — X3

R1:5x; — 2x + 8x3 < 15

R2:8x1 +3x — x3 > 9
7/8§X1§9/5
0§X2§1
1<x3<101/64

Increasing x, makes constraints satisfied ~» x, =1
Decreasing x3 makes constraints satisfied ~» x3 = 1

We are left with:

max{2x; : 7/8 < x; < 9/5}

Preprocessing



Preprocessing for Set Covering/Partitioning

1. if e/ A = 0 then the ith row can never be satisfied

Preprocessing

In SPP can remove all rows
t with a; = 1 and set

x; = 0 (ie, remove cols) for
all cols that cover t



if etTA > epTA then we can remove row ¢, row p dominates row t (by covering p we cover t)

In SPP we can remove all
cols j: aj = 1,a, =0

if > oics Aep = Aer and 3, s ¢; < ¢k then we can cover the rows by Aex more cheaply with S
and set x, = 0
(Note, we cannot remove S if >, s ¢; > ck)
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Summary
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