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We consider the well-known one-dimensional cutting stock problem (1CSP). The one-
dimensional cutting stock problem (1CSP) can be formulated as follows. Smaller pieces
l1, l2, . . . lm have to be cut from larger stock material L, where m is the number of items.
The objective is to minimize the amount of stock material needed to produce the ordered
pieces.

The instances (L, l) and (L̃, l̃) are proper pattern-equivalent if

P (L, l) = P (L̃, l̃),

where

P (L, l) =

a :
m∑
j=1

ljaj ≤ L, a ∈ {0, 1}m
 .

Set P (L, mathbfl) represents a particular equivalence class. The set of all possible instances
can be splitted into equivalence classes using the binary pattern-equivalence as equivalence
relation.

An algorithm for enumerating all possible sets P (L, l) for a �xed m is presented.
This method is improved for searching proper non-IRUP instances with minimal number of

items. We found the minimal number of items is m = 10 when a proper non-IRUP instance
exists. We also found 365 equivalence classes that consist of such instances.
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