47 3
2007 5

X % ® L XK F ¥R Vol. 47.No. 3
Journal of Dalian University of Technology May 2 0 07

1000-8608( 2007) 03-0465-04

EE . MR E. LY R

(LAEBIARY MAHKFZR, AT K& 116024
2P E T ¥k B¥ R, i M 110136 )

DT T AR BRRCTE A DA E By EALS & TR T R AL B AT e Al AR
/N E TR A An G T TR A 2 A0 9 & M A, /N W RRET ] An 5 S AR Rt AR 2= Ao B
A A, BANCRBTE . EIRA B R R R AED KA R A, BN LR AR R R
RO RO S TG AR R B ALRIEY R E B T I 2R % o U T By B AL F ERL R DA
e AL 28 UK 19 AR AT 3% I 2 R R AR S T B[R R AR

c HEF AL BRRIAETE; £k N

: 0223 A
0 A Lxj= pii
2020 aili(x), I,-,-(xj):{ S
F =t 0,
’ Jj G,
’ ’ 1ddr(c), de
(discrete controllable) ,f(C)
(controllable)
Vickson'"*! 1
[3~ 15]
: : 11 WA ldd D o+ (1- T c-
: [16]. . Gl+ TPC
Chen [17] ,
c, 2, G,
j= 1
n T, Joy Ji ok ZIZ,-‘ G- ql.
piv,pi2yet, Pik, piv> pp
G+ (1- |C - Gl +
, pik Ji , Ji TPC (1)
pi(j= 1,2, ,nyi= 1,2, [17]
-k i .
) ’ EZ\C—G|—E(1— D(n—j+ Dpy
, . 0= g1 < Fi=
< e < cr, TPC =
: 2005-03-17; : 2007-02-20.
: (20020141013); (05 YBOS).

* (1975, , E-mail wangjbo75@ yahoo.com. en.



466 A % BT K ¥ ¥R 47

"E G+ (1- TEZ lc - ¢l =

FlLE]
n

D e Dpure (1= T (= 1

i+ l)pU|=Zl{(2T— )+ D+ j[2- 3T
n(1-"T1-j21- Dipu
, ¢, Ji r ,
Jj
fir(xi)y= {(2T= 1)(n+ 1)+ r[2- 3% n(1-

Ty~ (1= D+ Z:]lc,-[l,-,-(x/)

Vir = min{fjr(Xj)‘ xje {pjl,pjz,"' ,pjk}}z
min{{(2T- 1)(n+ D+ r[2- 34 n(1-
D1- (1= Dypi+ ali= 1,2 k)

, J; Dii Jj
r , .
1ddD) g+ (1- D> 1C -
Gl+ 1PC
Xjr Jj r ., XxXie= 1,
xr= O (1)
min 22 VjrXjr
Jj=1r=1
D w= Lr= 1,20 .0 (2)
F 1

Dlxi=1,j= 1,2,
=1

x-€ {0,1}),j,r= 1,2, ,n
O () ( ), 1adD o+ (1-
™ > lc-cl+ TPC
L2 W& lad D) w+ (1- ZZIW,—
wil + TPC
[17] ,
c, 2w W=
Jj=1
C/'—Ph ZIZI‘V%— Wj|.
—
= Dwir (- T Wi - wil 4
oy j= 1 i=1

TPC (3)
[17]
ZZ ‘Wi - Wl —Z ](’l— J)pui
Fli=1 Jj=
, , J; r )
Jj

(Tt rin- T1+ n)]- F(1-

k

T+ 20 aili(x))

i= 1

Sir(xi) =

vir= min{{Ti+ sl - T(1+ n) - F(1-
’I)}pji'l' C7i|i= L2, 7k}

, 1dd D wi+ (1-

20 lwi- wl+ TPC
(2).
13 W8 11dd>s (TE+ UL+ Vd+ WD)+
TPC
[18] (due
window )
JIT(just in time)
4 ( ) ”
C ) ( )
n Ji,J2 g,
[d,d+ D], d
’D 2
c

r(c.d,py=2>, (Ig+ Un+ Vay Wpy+ TPC
=1

(4)
:d D ;B = max{0,d - G}; T,
= max{0,C; - d - D}.
e Bv M .
, n= 0,n= 0,m
= 0,ne+ nw+ m= n. [18] r

wr= min{nV+ (r- DTaW, (n - r - DU

wr= nV¢ (r- 1T, r

1) U 7, R d



3 T ERE: BEHOP TR EALS O T 4 T A 467

= piin,D= Z Pl
F 1 J=ng 1
o, Jj r )
Jj
k
Sir(xi) = wrxj+ > ai lji (x;)
=1
vir= min{wepi+ cil i= 1,2, kY,
, 1dd>) (TE +
U+ Vd+ Wp)+ TPC
(2).
L4 W@ 1ad>,>, (Ioj+ UE+ VI)+
= TEL
TPC
[19]
) N Ji,J2, I
,dj Jj m
(K m=< n) m
(m,m2-- ,mm) s ni
i ,E n= N
j=1
D: {DI,DZ,"' ,Dm},]z {11,]2,"' N
In}, D J oA
J ) ¢

)

TP(D,1,%=2>,>, (ID+ UE+ VIi)+ TPC
= 1EL

ic I d= Dj,E = max{0,di - G},
T = max{0,C; - d;}.
[19] )
[Jor,Jen e Jin ],
ki Jik )

Cw1, D= Cuyi,
ki= Nj-1+ |(V— ’Dnj /(U+ Vv)‘ s

N/:Z)Im,No: 0j= 1,2,--- ,m)
r TU V ,
Ur- 1- Ni-t)+ Tn- Ni-1);
r= Nji-1+ L Ni-1+ 2,k
V(Nj— r+ 1)+ T(n— Nj);
r=rk+ Lk+ 2,,N;
¢, Jj r , Jj

Wr =

k
fr(0)= w20 oili(x)
= 1

vir= min{wrpji+ Cji‘i= 1,2, ,k},

\ 1dd>)>) (Ip+ Ug+
F 1&1]_
Viiy+ TPC (2).
2
( O(nlogn)),

[1] VICKSON R G. Two single-machine sequencing
problems involving controllable job processing times
[J]. AIIE Trans, 1980, 12(3): 258-262

[2] VICKSON R G. Choosing the job sequence and
processing times to minimize total processing plus
flow cost on a single machine [J]. Oper Res, 1980,
28(5): 1155-1167

[3] DANIELS R L, SARIN R K Single machine
scheduling with controllable processing times and
number of jobs tardy [J]. Oper Res, 1989, 37(6):
981-984

[4] ALIDANCE B, AHMADIAN A. Two parallel
machine sequencing problems involving controllable
job processing times [J]. Eur J Oper Res, 1993,
70(3): 335-341

[S]NOWICKI E, ZDRALKA S. A survey of results for
sequencing with controllable processing times []].
Discrete Appl Math, 1990, 26(2-3): 271-287

[6] CHEN Z L, LU Q, TANG G C. Single machine
scheduling with discretely controllable processing
times [J]. Oper Res Lett, 1997, 21(2): 69-76

[7] CHENG T C E, CHEN Z L, LI C L. Parallel
machine scheduling with controllable processing
times [J]. TIE Trans, 1996, 28(2): 177-180

[8] PANWALKER S S, RAJAGO PLAN R

Sngle-machine  sequencing  with  controllable
processing times [J]. Eur J Oper Res, 1992,
59(2): 298-302

[9] ZDRZALKA S. Scheduling jobs on a single machine

with release dates, delivery times and controllable

processing times worse—case analysis [J]. Oper Res



468 A % BT K ¥ ¥R 47

Lett, 1991, 10(9): 519524

[10] BISKUP D, CHENG T C E. Single machine
scheduling with controllable processing times and
earliness, tardiness and completion time penalties
[J]. Eng Optim, 1999, 31(3): 329-336

[111SHABTAY D, KASPI M. Minimizing the total
weighted flow time in a single machine with
controllable processing times [J]. Comput & Oper
Res, 2004, 31(13). 2279-2289

[12] HOOGEVEEN H, WOEGINGER G ] Some
comments on sequencing with controllable
processing times |[J]. Computing, 2002, 68(2):
181-192

[13] WANG Ji-bo.
common due date and controllable processing times
[J]. Appl Math Comput, 2006, 174(2). 1245-1254

[14] WANG  Ji-bo.
allowance scheduling with controllable processing

times [J]. J Appl Math Comput, 2006, 21(1-2):

Single machine scheduling with

Single machine common flow

249-257

[15] WANG Jibo, XIA Zun—quan. Single machine
scheduling problems with controllable processing
times and total absolute differences penalties []].
Eur J Oper Res, 2007, 177(1): 638-645

[I6]1EE &, 5K &, ZF .5 AREEFi [M]. £
W B AE B RO RAL , 2003

[17] BAGCHI U B. Simultaneous minimization of mean
and variation of flow -time and waiting time in single
machine systems [J]. Oper Res, 1989, 37(1):
118-125

[18] LIMAN S D, PANWALKAR S S, THONGMEE

—_—

S Common due window size and location
determination in a single machine scheduling
problem [J]. J Oper Res Soc, 1998, 49(9):
1007-1010

[19] CHAND S, CHHAJED D. A single machine model
for determination of optimal due dates and sequence

[J]. Oper Res, 1992, 40(3): 596-602

Multi-rule single machine scheduling with discretely

controllable processing times

WANG Jibo ", GUO Aixia', XIA Zunquan'
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Abstract Multi-—rule single machine scheduling problems with discretely controllable processing

times are considered. The objectives are to minimize a linear function of total completion time and

total variation of completion time, a linear function of total waiting time and total variation of waiting

time, a cost function based on earliness, tardiness, window size, window location, and a linear

function of the due date, the earliness and tardiness for all jobs. Itis shown that these four types of

single machine scheduling problems can be modeled as an assignment problem by mathematical

programming method, thus these four types of problems can be solved in polynomial time.

Key words scheduling; single machine; discretely controllable processing times; multirule



