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Abstract

According to the avoidance principle in the financial system, a model of the parallel machine
scheduling problem with precedence constraints is constructed, and the objective function is to
minimize the maximum load, which is proved that the parallel machine scheduling problem with
precedence constraints is an NP-complete problem. We design the LPTM algorithm and analyze its
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Figure 1. Example of parallel machine sequencing where different
processes cannot be processed on the same machine

B 1. ARILFFEEER—EHSE EmTERTHHERFSE
5. EUERRITIE 4
B LPT Sk (a5 22 2 O(nlogn) , 573 LPTM ik [ 5 2= 4 O (nlogn) .
%EZMH?PMQW,WTﬁ&%gﬁMﬁ%o
REB 3 LPTM, H1E /2 3-% B
UEW: HREHAERAKIINLE M|, 4 nl FoREBJG M RLIT i1, n2 R T 2
BNy
OW’>—{ZQ+ZMJ

=1

OPT* >t OPT" >t,

t(Mj)Si(itil tnlj+tn1+ (itlz 2J+tn2

m\ - i=1
1(& Ul 1 1)< 1

+>'t — =D, 41—t
m[Zl Zj ( mj“l (m—l m]Z ( m—J”Z
<OPT*+[1—lePT*+—OPT*+[1—LJOPT*

m m-1 m-1
<(3—ijOPT*
m
3697 IR Esid

DOI: 10.12677/aam.2021.1011392


https://doi.org/10.12677/aam.2021.1011392

?Opﬁ>mwlﬁuﬁﬁﬁmwﬁg—ﬁ?

Fr LA
t(M,
( J)<3_i
OPT" m
1FE

T UG AL A gﬁﬁéﬁiﬁﬁﬁwwﬁaﬁw%ﬁﬁﬂ%@&ﬁﬁ%%#ﬁi?ﬁ,m

1

6. £5i8

HRIEI 255 RGP [ELRE SR, #4938 T B e P LRI AT HUHE R B e i, 255 LPT 5o

M6 R 2 GHLES BT LPTM SRR LSS IR A, IR W] A — > NP-5E4 Rl L, [RI 0 #4555
EIEAAEE . 55 R G DA BChAt TR s, A — e IS MBS B . A AL T
MNIHHPHE TN, J5SE ] DT RS AR A PEE T3 U RS AR TP SO S AR [
Bl

&E 3k

(1]

[2]

(3]

[4]
(5]
(6]
(7]

(8]

Graham, R.L., Lawler, E.L., Lenstra, J.K,, et al. (1979) Optimization and Approximation in Deterministic Sequencing
and Scheduling: A Survey. Annals of Discrete Mathematics, 5, 287-326.
ttps://doi.org/10.1016/S0167-5060(08)70356-X

Prot, D. and Bellenguez-Morineau, O. (2018) A Survey on How the Structure of Precedence Constraints May Change
the Complexity Class of scheduling Problems. Journal of Scheduling, 21, 3-16.
https://doi.org/10.1007/s10951-017-0519-z

Baez, S. and Angel-Belloa, F. (2019) A Hybrid Metaheuristic Algorithm for a Parallel Machine Scheduling Problem
with Dependent Setup Times. Computers & Industrial Engineering, 131, 295-305.
https://doi.org/10.1016/j.cie.2019.03.051

Sest. WA LA BPATALHE T 0] 8 AL LT AU [D]: [ 22 A0ie 50]. A MK, 2019,

Jiang, X., Lee, K. and Pinedo, L. (2021) Ideal Schedules in Parallel Machine Settings. European Journal of Operation-
al Research, 290, 405-806. https://doi.org/10.1016/j.ejor.2020.08.010

Dolev, D. and Warmuth, M.K. (1984) Scheduling Precedence Graphs of Bounded Height. Journal of Algorithms, 5,
48-59. https://doi.org/10.1016/0196-6774(84)90039-7

Graham, R.L. (1969) Bounds on Multiprocessing Timing Anomalies. SIAM Journal of Applied Mathematics, 17,
416-429. https://doi.org/10.1137/0117039

David, P.W. and David, B.S. (2010) The Design of Approximation Algorithms. Cambridge University Press, New
York, 39-42.

DOI: 10.12677/aam.2021.1011392 3698 IR Esid


https://doi.org/10.12677/aam.2021.1011392
https://doi.org/10.1016/S0167-5060(08)70356-X
https://doi.org/10.1016/S0167-5060(08)70356-X
https://doi.org/10.1016/S0167-5060(08)70356-X
https://doi.org/10.1007/s10951-017-0519-z
https://doi.org/10.1016/j.cie.2019.03.051
https://doi.org/10.1016/j.ejor.2020.08.010
https://doi.org/10.1016/0196-6774(84)90039-7
https://doi.org/10.1137/0117039

	具有先序约束的平行机排序问题
	摘  要
	关键词
	Parallel Machine Scheduling Problem with Precedence Constraints
	Abstract
	Keywords
	1. 引言
	2. 问题描述
	2.1. 问题的数学模型描述
	2.1.1. 理论模型

	2.2. 问题的NP-完全性证明

	3. 算法设计思路
	4. 算法设计
	LPTM

	5. 算法的可行性分析
	6. 结语
	参考文献

