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Bin Packing

n items a an eco I denote their sizes

Pack items into as few bins of size 1

as possible
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Let s s be the distinct item sizes

in input I
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b I items of size si for ie Cm

Configuration m tuple Ct tn denoting packing
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i.e this bin has to items of size so
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possible configurations

Let T T denote the configuration

variable ago for Tj je N

denotes bins packed with config Tj

t I items of size si in config Tj
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Tj tigIP formulation for bin packing
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Next ingredient Harmonic grouping scheme
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G consists of the largest items whose

sizes sum up to 72
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ni items in Gi
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straitening
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discard the smallest ni ni items
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equalize sizes of remaining items
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Rounded instance I

Claim A distinct item sizes in I Size
Claim Total size of all discarded

pieces is 0 log SIZE CI

Pf consider items removed from Gi

We removed K ne ne smallest

items s3



Total Size of items in Go 3

Consider k smallest elements in Go

Suppose their total size
3,1

I an item with size

Total
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Total size in Gi 345,1 34 3
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for instance
I first fitAlgorithm

uses 2 SIZE IT I bins

BIN PACK I

E SIZE I IO

guarantee
Pack pieces using

mIj
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dTApply grouping to create I

Pack discards using First Fit in

O log SIZE CI bins

Why is
this possible



Solve LP on I

Let x be optimal soln

integer Pack Log bins in configuration

party Tj for j 1,2 N call the packed
of solution pieces IT

Pack the remaining pieces Ita via

BIN PACK Is

2.3 bins packed like É



Lemma f f
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Proof
cy is straightforward

Optimal soln for I is a

X La x La is a feasible

Sohn for LP on Iz

isafasiblesonforI



Each recursion level

first
pieces packed by integer part of
LP solution

past
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by grouping
pieces packed by recursive call

0 Total bins occupied

by ZI I
pieces in first part
over all recursion

levels
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0 Only error in each recursion level caused by
discarded pieces

o Need to bound recursion levels

SIZECIDEISIZ
o Total size of input in recursive call

is s t Size of original input
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0 RHS above s 4 non zeroes in the

optimal LP soln a

basic

If

constraints in LP

optimal
solution

Reading t distinct item sizes

exercise after grouping
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Total bins used by

algo

Total bins used to Total bins used

pack the integral to pack the

part discarded pieces
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