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Supplementary Algorithms
As discussed in Section 2.2 of the paper, for a general cutting and packing packing problem
the computation of the regular normal patterns B;, for any item ¢ in the item set I,
may be obtained by invoking Algorithm 1 as NormalPatterns(/ \ {¢};W — w;). Then, the
computation of the entire set is simply obtained by letting B = U;5;. As described in Section
4 of the paper, the input item set I of the one-dimensional cutting stock problem (CSP)
consists of m item types, where each type ¢ comprises d; items having the same width
w;. For the CSP, cutting items according to a given order (the one usually adopted is by
non-increasing width) preserves optimality, and consequently the set 5 may be replaced
by a smaller, or at least equivalent, set B’ that considers such order, see Equation (15) of
Section 4 of the paper.

The computation of B’ may be obtained by invoking Algorithm 4 below. A support array
T is used to store all feasible item widths combinations. 7" is first initialized to consider
only the empty bin filling. Then, in the main loop starting at step 5, T' is updated by
considering all item widths combinations and the set of patterns is built accordingly. Note
that, for each item type ¢ > 1, the set B, is computed incrementally starting from the
support array 7' obtained during the computation of the previous set B,_;.

In a similar way, also the computation of the minimal set of MIM patterns for the CSP

may benefit from the adopted item sorting. This can be done by using Algorithm 5 below,
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which is an adaption to the CSP of Algorithm 3 of Section 3.2 of the paper. Algorithm 5
starts by computing the regular normal patterns at step 3. Then, it fills the support arrays
for the left and right patterns, Ti.s: and T4, respectively, at steps 4-13. Note that the
check on w; < W/2 at step 7 is used to impose that items having width larger than W/2
are only packed with their lowest corner in 0 (because no larger item can be packed in the
same bin and the non-increasing width order must be fullfilled). The computation of the
threshold value ¢y, for which )., |M;,| is a minimum is obtained by steps 14-21. Finally,
set M’ is built at steps 22-30.

Algorithm 4 BPatternsCSP(I; W)
1: Require: I: set of sorted items, W: bin width

2 B+

3: T+ [0 to W]: an array with all entries initialized at 0
4: T[0] +1

5. for i=1 tom do

6: B«

7: for p=W —w; to 0 do

8: if T'[p] =1 then

9: for k=1 to d; do

10: if p4+w;xk > W then break
11: Tlp+w;xk]+ 1

12: B« B;U{p+w;x(k—1)}

13: end for

14: end if

15: end for

16: B+ B'UB.

17: end for

18: return B’
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Algorithm 5 MinimalMIMSetCSP([; W)

1: Require: I: set of sorted items, W: bin width
2 Tiept, Trignt < [0 to W]: two arrays with all entries initialized at zero
3: B’ < BPatternsCSP(I; W)

4: for 1=1 tom do

5: for p € B, do

6: Tiegt[p] < Tiege[p] + 1

7 if w; <W/2 then T,y [W — w; — p| < Tyigne|[W —w; — p] + 1
8: end for

9: end for

10: for p=1to W do

1 Tiese[p) <= Tiege[p] + Tieyelp — 1]

12: Tright|W — ) <= Trigne[W — pl + Trigne[W — (p — 1)]
13: end for

14: toin 1

15: min <= T ¢ [0] 4+ Trigne[1]

16: for p = 2 to W do

17: if Tiepe[p — 1] 4+ Trigne[p] < min then
18: min < Tief:[p — 1] + Trign[p]

19: tin < D

20: end if

21: end for

22: M’ ()

23: for i=1tom do

24: M0

25: for p € B, do

26: if p < tpin then M)« MU {p}

27: if (W —w; —p >t and w; <W/2) then M+ M, U{W —p—w;}
28: end for

29: MI < MI U M;
30: end for

31: return M’
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Instances of the Non-Exact Two-Stage Cutting Stock Problem
Attached to this supplement, we provide the two benchmark sets of instances that were
used for the computational evaluation of the MIM patters in the context of the non-exact
two-stage cutting stock problem (Section 5 of the paper). Set A was used in Macedo et al.
(2010), Silva et al. (2010), and Mrad et al. (2013). Set ATP originates from Alvarez-Valdes
et al. (2002) and was later used in Silva et al. (2010). The format is the same for the two
sets, and each instance can be read in the following way:

e name of the instance

e width and height of the bin

e number of items

e for each item:

— width, height, and demand of the item.
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