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Model and algorithm of solving restricted loading problem
LIU Zhi-xin, LI Jian-guo, XIE Jin-xing, XING Wen-xun
(Department of Mathematics, Tsinghua University, Beijing 100084, China)
Abstract: With the analysis of loading process and restriction for a steel rolling factory, a model of bin packing is built and
a best fit algorithm with matching weight is designed. The algorithm is easy to carry and has fine effect, so it can solve a kind
of restricted loading problem. The results of the computational instance show that the model is reasonable and the algorithm is

effective.
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1 3| & (Introduction)
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QR LR NP FE, KPR EXNBEE AR LW
M MRBEFRNHER Y TR Ak
AFTRHLT P HAER S AERE, SR E
FEBUXR, BAREGREZ , AME R, ELUHA
EREERE.

{3 8 it % i RV B B 44T, S R AR
WEESE R RAE, B — 2P H LR AR
8 A TR R A B A, SR A2 LAY best
fit BN IEAER BB T, THREILAE, R
EF—S#MEBTZHER. BEHBHIHEERE
HEER EXTHERNARE.

2 #J3R N\ EE i8] B (Restricted loading problem)

FER B AL B A 7= B b, ¥ FLZE R AL B 49
B(AKRLE)FEINEX P PHOTHALR. LEH
AHEEFEL BB EEREBE, BT HiELE,
BETEFHERLHEWETSHRLE. XX
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ELEMA :BFK B RFIEE S (G69904007) BRI H .

ITATERAREEBOFEIT R, TSR AR
EEzs A RIER — MR SRP#RAE, FEZRH
RACB B I AERBIREEA.
REBUELKFRBEWNEAD, ERERHIY
AR BEEEMHT - TMAELSHRERA, B
RE—BAENAERS . ARLER AR HHE,
HARZESHHAE, WS S8 NP R AHES.
BE-BRE.BE. E2% AREMKRTUEAS
BHERXDARF R, B/ — FEA K% A
B AR, (HOME R R BT ZHARSE B E
2+ , AEAFEEAR, ARRESHARRA
BEER R — AL, iR KRS ;B -2 RARKEY
R, ARMBEZHERE—EXMEARTLERT
F—Ef, MRE RE BB EBR—-EMAARR
REBEREARSHRTRENEL RRALBIRZ—.
EHERHEARSHZAFEMAXR, T RIKEE
ERRESFEBAREEFHK. I EEFZBEA &K
BHEMNAOBEMHFEHBINER.
WHEARZENATULE—-FBER AEEFER
J5 ( A-shaped bin packing) M BEERES, #
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ABEREBSEMCAEREBARSEAMAMEY TR
AYRBEERAESIHENCRYRBETER, A
[ A6 2 T8 o

AR BB SR EEARSHERE
MEEREMBAOMBERRERRHE . XH, &R
HARSBEEMPAONBEBARE—BENES
DT ECAS A 29 3R, DA T £ 18 29 3R A B W) BB 18 B R 4k .

£33 LA A3, YA PR AR B9 X N B 4 T X
AT LATR BRI R R AR BRI B N 48
HENFEABHEBREZRARMAXRRTORE, &
BT EMBEYMARER . TS HBFRE

maxﬁzl %injai, M = 258“(25‘9’)’

j=1
{0, x =0,
sgnx =
1, x > 0,

(2.1)

s.t. Ex,-ja,- = 1}j, ] = 1,2,"',"1, (2.2)
i=1
{' b.'l_biz V%%, < 6,5 =1,2,,m, (2.3)
V1< iy,i < nm,
Dy = 1,8 = 1,2, ,m, (2.4)
i=1
x € 10,1}, i=1,2,,n, j=1,2,+,m. (2.5)
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AR AR B AL B R AN I 550 (2.3) R A — R 2
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REASB B BEE R EEA—A B

BEWENL: m REMBH;n AR EHEH ;«;
ARRER ;2 = 1 RAE i TRBAE] DES
x; = ORDBE i TRBRABINEC M IAES
A ES BN E o, HES i BBHBE; b X
RS i BBNARSE o, MRS B BRKRAN
B,

50, 05 2 A B 5] R AL T b BE (T BB K N
BENR L, REARBE K 0, WEESH Fi
FE 15 R , B 2R A P 1 R M B G T 4 IR, B
TR NPHRE . BAR, AR A BERE M ER T R R
AR FEE R %o 7 48 ) A, R b A S 39 B4 1B
)R T NP X 5] .

3 &% (Algorithm)

MFARAEDERT NPRAELS AJBE

HABXREY, RNEBRASRAE KRNEH

U ME AR R % [5,6]8
L5 2R ,best fit WIEX T EKIRERAHIN RIFHR.
5, BB ER EA AR EZ A RAESHE
FRAEFTZER bast it BEAHKBERH THRA
BE 1A B .

& 3T 2 B 9] B, best fit 3525 0T LA & SR #5R
ﬁu_F:

TRk, EEFARAMNKTER/DN
BFEEE, MRRADNESH T, B e EHFR
= .

ARAERNEELEMABE R, REEEN
AZES:, Eaimp TR, RN TH LA
FLAH AY best fit B P .

BEMNBEN m , REHEHN n.

D4i=1,j=1,hCRENELR VE&E—
FE4r RABIE.

2) 4 Wiest = Wy Jpewr = 0.

3) MK HE L 5K RGELEEW,:

O Wk KHARS L BRABA—H, LW, =
VW, % ®;

@ Wk K LEFERE LW, =W-1,O;

QRKEBLERAEBNL MR L SLEHAR
ZEL-B,& W, = W, % ©®;

@ L; 5L ZZ83EFET LIS RAY T RCAUE ,
ZmB—&,mkE K 5A 085X R IC B AL
B, BEE LBAKBK LA SEE/NT
53 RAERR, B L 5K B85 & LR AUE
W, % ©;

© WR Woe > W;,% Wieo = Wy Jhewt = J5

®j=j+1, R j< m,FO.

4) TR Jpew = 0, L HAK, ,ENRREHFE
(VR RS AL

5) i=i+1, MR i<n, %2), FMHEERLIL.

HEESBRTA,NEMEAELE, FTEER
WA EAL, LI RART B AR AL HME—R B 5T
—BERRGFALENETRE, T EEYAETHE—
BECEE, ZKEENEEEREN 0(mn).

4 1+ & L 6] (Instance for computation)
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m o®w 5 M A

F20%

YiZs E A IS KETE 0.84 ~0.87 26 ,lEREHE
RS IMMBRARS LHREFPIHESAR EH—
BAREL 500, A EBERF 0% ELHER,PRE
¥B 7 300 ~400 Z (8, % 1 BAIES ENF % E
FIFAET LB 86% , X b J IR FEA %5 [A) %1 i 3
B0 ARKER BERB/PDTHEEMAFRLEZ
MBS ES FREERLCEBTEEE S
T s, Bt B RR e, B PIISSO % A
IBM300GL M HLiZ 8, AT A LB HEL R KK
BRI .
21 EHHAER

Table 1 Results of computational instance
BAE ZIHEAE FEEEAPY
REBR BHBH Z A A %

100 100 0.840
200 200 0.858
300 300 0.865
400 400 0.861
500 481 0.870
600 483 0.873

5 % (Conclusion)
AXEREFLHFRERTE T —LREBRGAR
R 4 A FE BB, $5r T M4k A9 B Y | GE B K TR
BETNPHERZE REFMTHEAES ABES
RIEHEXR, LLLHRE best fit B VIR, &
T A I EEAUE A best fit B, 0 T HEEHNHTE
E2E BERAXERIBERIETEEMARM .43
REMBEERES T, IRET BN FARR.
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