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Abstract

Commonly, one seeks a particular pattern suitable for stock cutting and the number of such
patterns through linear programming. However, since the number of the patterns increases
exponentially, it is nearly impossible to predetermine all the existing patterns beforehand. This
paper thus proposes an algorithm whereby one could accurately predetermine the number of
existing patterns by applying Suliman's feasible pattern method. Additionally, this paper suggests
a methodology by which one may obtain exact polynomial-time solutions for feasible patterns
without applying linear programming or approximate algorithm. The suggested methodology
categorizes the feasible patterns by whether the frequency of first occurrence of all the demands is

distributed in O loss or in various losses. When applied to 2 data sets, the proposes algorithm is
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found to be successful in obtaining the optimal solutions.

» Keywords : Cutting Stock Problem, 1D-CSP, 1st Frequency, Allocation
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Table 1. Example data for Paper Mill

Paper Roll Widths (Z): 1,000Cm | Optimal Zz;= 416 Roll
Order (4) Width (1;) F2E (¢9)
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3 310 395
4 140 211
& 415.240Cm
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Table 3. The Solution of Proposed Algorithm

(a) =HE
“ . 450 | 360 | 310 | 140 | A
0 5 2 2 3
6 T 2 2
2 12 7 4
2 1 T 1 1
%0 7 1 1 2 5
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0 2 [xo7 [ 1x07 97 | 1 97
7 %0 | _1x0_|_2x0 5 0
EREL; 0 [ 202 | 1 0
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Table 6. First Loss Quantity
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Table 8. ASS|gnment of Shortage Table 10. First Loss Quantity of fiber06_9080
w » 2200 | 2150 | 2140 | 2100 | 2050 | 2000 | 1930 | 1880 | 1820 | 1710 {1560 | 1520 | 1380 w 2 1250 1150 1120 1066 1000 520
PO OlOlO[O[@ 0] 6 | @006 LR ) (64) ) (18) (11) 1)
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30 | 136 (6]0) O 13 3 5
144 O 00 154 2 2 2 1 2
2 O O O 0 479 1 1 2 9
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o8 0 5 0 0 0 0 3 0 6 4 0 0 3 1039 7 4
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% 2 22 2 Table 11. Decision for Allocation Sequence and
30 | 136 0,0 0 0 Assignment
144 0 00 0
% 3 3 W N 1m0 [0 [ v | ocoss | oo |52 n
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Table 9. Feasible Patterns for fiber06_9080 877 1 5 5 11 2
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306 1 450 | o P 0 ' ' ) (54) ©) (18) (1 @1
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35 1 1510|1016 IF R A T — r 0 2 0 3 L
5% § 2 4 | 1017 34 3w
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500 6 12| 3 1R
01 6 4100|102 26 1 4B
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51 5 7 2 13 |10 T o] Ae] WAEA| koo & F Ut
- 1035 1
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n : 2 low P Table 13. Compare of Performance for Algorithms
m 6 2 28 1040 7400 ol al= o :
oM 6§ 1 204 104t £ 5 4 29F L —4 2,
95 6 1 2 B4 |08 57 M 5 19 3.04%
%6 52 202 1043 49 SHP(1] 5 2 > 05
o7 5 7 38 104 IR TI) =oh
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9 501 2 44| 104 1 15 8
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