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“Objective Function” Preprocessing

min
max
71+ 4w + p1 + p2 + (43
3w+ 222 — 513 subject to
subject to
m—mtur > 3
r1+ax2+23 <1 T+ po > 2
—x1+2x3 < 4 m+2m+pu3 > =5
r € B3 T € R
poe R

Advanced Probing Techniques

o Consider y; + 3y > 15

@ r1 = 0 = constraint y; + 3y> > 15 is redundant.

@ This implies we can improve the coefficient of 1 (from 0) in
the constraint.

o (From the paper) in “1.2—Improving Coefficients”,
Savelsbergh argues that the set of feasible solutions of the <

constraint is not changes if both the coefficient of the probing
variable and the RHS (b) are reduced by

] Zk:—60
e by =-15

e —45x1 —y1 — 3y < —60
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Clique Inequalities

Clique Inequalities i GAP

Fall into the...
@ | think the notation is a bit confusing @ Given machines M and jobs N, find a least cost assignment
o |C° N C°| means the set of variables that have both their of jobs to machines not exceeding the machine capacities
nodes in the clique @ Each job j € N requires a;; units of machine i € M's
o To = {k € Blzy, 7y € C} capacity b;
o If |T| =1, with k € T¢:
o zp+(1—ak)+ X jccop @it 2 jecan(l — ;) <1 maxzgAp = Z Z CijTij
° D iccor it 2 jecar(l—z;) <0 reMIen
o z; =0VjeC?\k S-t-zaijxij < b VieM
oz, =1VjeC\k JEN
@ A similar argument shows that if 3 a clique such that Z zri; = 1 VjeN
|Tc| > 1, the problem is infeasible ieM
z;; € {0,1} Vie M,YjeN
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Comparing Decomposition Schemes

Decomposition Decomposition

Relaxation 1 Relaxation 2

Relax the Knapsacks

Relax the Assignment Constraints

o Let Xlz{xEIB%‘M|X|N| | > iemTij =1Vj €N} o Let Xp = {xE]B%'M|X|N| | D jen @ijTij < by Vie M}
° ForueRLﬁw| e For any,ue]RLN|

LR1(p) = n;g()i Z Z CijTij + Z pi | bi — Z QijTij LR2(p) = max Z Z CijTij + Z K (Z Lij — >

€M jeEN €M JEN ZGM JEN JEN €M
provides an upper bound on zgap provides an upper bound on zgap
def . . def . -
@ 21p1 = min,>o LR1(p) also provides an upper bound ® zrp> = min, LR1(u) also provides an upper bound
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Decomposition Decomposition Comparing Decomposition Schemes

The Tale of the Tape

Relax Assignment

Relax Knapsacks @ “Subproblem” for fixed y is

@ “Subproblem” for fixed p equivalent to the solution of
can be solved in linear time. |M| independent knapsack
e For each j € N) find problems.
machine ¢ such that @ For each ¢ € M find feasible
cij — piagj is largest. Call assignment that maximizes
solution x* with costs ¢;; — p;aq;. Call
@ The vector with components solution z*
def .
s; = b; — ZjeN aijx}; € ° Th:e;/ector with components
*

@ How small can zy,p; get? O(LR2(p)) % %
@ How small can z;po get?
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