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A New Proof of the Optimality of Moore-Hodgson Algorithm
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Abstract The single machine scheduling problem to minimize the number of tardy jobs is one of the most basic scheduling
problems in scheduling theory. The famous Moore-Hodgson algorithm can get the problem$ optimal solution in O nlog n .
Though there is improvment the proof of the optimality of Moore-Hodgson algorithm is still very complicated. Owing to the
importance of the problem the simplified proof in our paper is meaningful in terms of theory and should be adopted in sched-
uling books. In addition for the generalized scheduling problems to minimize the number of tardy jobs such as the case in
which some jobs must be on-time or the case of agreeability of ready times with due dates or the case of reverse agreeability
of processing times with weights etc. their optimalities could be simplified to prove too.

Key words scheduling optimality algorithm

Moore-Hodgson

1410 8
1968 Moore * “ "’ ’
Hodgson Moore-Hodgson 0
O nlog n Moore-
Hodgson n 12 n
> n J=12 n j
® 2007-01-16

No. 10371071 No. 70618001
1980-



2 http //www. csxbz. com 24
Pj 4;
1
EDD
! EDD
3 i g 1<t<n
! 1 XU, EDD
I 12 n
d,=d,= =d, Ji I ],
EDD E, 12
1 Jioho
1 EDD
3 “ Ji "
4 k EDD E,
1 k
1 k r
EDD E, S
12 k r S
S EDD k k
EDD T, EDD > r=k S k
0 EDD T... ! k S
T, >0 S T. S k
>0 S 4
k k
r r<k S k
EDD P, k P =D
EDD dyzd,_,
C, S -d,=C, EDD -p,-d, =
Ci.y EDD +p,-p, -d,=d,_, +p,-p, —d, =<0
k S k
2 EDD
1 3 12
E  EDD 2 L k S r
E S 12



3 Moore-Hodgson 3

“ " Moore-Hodgson k, E,
12 k,
1 EDD E r L, E,
L L, 4 12 ko \ o
2 E E, L, r, e
E L L” q, =r, ge 12 k, riel”
E L E 1 3 12 k,
k S* L”
3 E k q,
k r L g e 12 k, q, =
r E L 2 k, r 12 k,
Moore-Hodgson 3 r <k, P, =P,
E k k el \ g ky
E, k, 12 k,
\ r EDD
12 ky \ o1
r, T,#r, L,
Moore-Hodgson i 2 E, L, 4 12 ky \ r
E. |, L _, E. r E, L,
EDD Li_y= rnn T E, r,el” G, =1, 7T, g e 12 Kk \
EDD L, = k; 3 r rel® 3 12k
i 3 \ 1, L*
12 ki \L;_, k; ge 12 ky \ r
r; L, E=E_\r L=L_U L* g e 12
r; ky \'r g, =k, r, 1
2 Moore-Hodgson 2 koAn =
ky P =P, el \ q q,
Moore-Hodgson u k,
LI Xy E, k, 12  k \
u T, Ty EDD
u=1 u=0 7 0
EDD rr, r,.oel"\ q, q G,
EDD 12 k, \ r r T, i
u ru Lu—l Eu Lu
u 4 12 kE, \'r r,
u Eu Lu
‘ u " 3 12 k, \ r, n, T,
u 3 L L
E, L, E, EDD L, = q. g, e 12 k, \ r n, . q.
T n T, 2 =k, r, 12 k, \ r n,
S*= E° L E” T r,<k,
EDD L™ u P, =P, P, =p, 1



http //www. csxbz. com

24

¢ =<k, =<k k<k, 1=<i=<u q; =
k, <k, 1=i=u J\ r r,
= 12 k, \ r, r, r, U k,+1 n
JINa e o9 = 12 kN g
q, q, U k,+1 n
EDD E, E” k, +1
k, +1
12 k, \ r, r, r, E,
L, E, k,
+1
E, k, +1
E, L, S =
E* L” ZPL_ZPiZO
iel, ieL*
E” E, k, +1
E, L, u
u
u
u E,
L, E, L, u
E, L,
Moore-Hodgson
NNy
Moore-Hodgson
6 XU
J 1 2 3 4
P 2 3 10 11 7 5
d; 4 5 14 19 22 29
Moore-Hodgson
2U;=2 E=1256 L= 34 E'
= 1246 L'=35 E’
L E" L

10

Moore-Hodgson

M .
2003.
MOORE ] M. An n-job One Machine Sequencing Algo-
rithm for Minimizing the Number of Late Jobs J . Manage-
ment Science 1968 15 102-109.

]
1990 1 1 10-15.
J. 1992 15 2 194-199.
M .

2001.
BRUCKER P. Scheduling Algorithms M .
Heidelberg ~ Springer 2004.
PINEDO M. Scheduling Theory Algorithms and Systems
M . 2nd edition New Jersey Prentice Hall 2002.
SIDNEY J B. An extension of Moores Due Date Algorithm

4th edition

A . Symposium on the Theory of Scheduling and its Ap-
. Berlin Springer 1973.393-398.

KISE H IBARAKI T MINE H. A Solvable Case of the
One-machine Scheduling Problem with Ready and Due
Times J . Operations Research 1978 26 121-126.
LAWLER E L. Sequencing to Minimize the Weighted
Number of Tardy Jobs J . RAIRO 1976 S10 5 27-
33.

plications C



