5528 % 544
2013 4 12

R K FE R ( BATIF)

Journal of Hunan University of Science & Technology ( Natural Science Edition) Dec. 2013

Vol. 28 No. 4

BT L ETN E AL R ER
B AL HE Fr 0] 7%

wrE, T KA

(BB K plepss

SN BLEL 556011)

B EHRTEAFAMESARHN TR, AN TN ZREE S Em T R THE LT mTHEAX(H p-s-
d) By B ALHEFF AL GE B T AR Ak R 8 TR TR AR/ R TR R AR R S T R B AT AR B 5 AR/ AR 52 T TR A, A
R FETR DL BN K FERAE — R B A T % B B 1] o7 oy

KER LR T AN B E S
FE %S 0223 XHERFRIZAD A

XEHS 1672 -9102(2013)04 - 0078 — 04

TE 22 R 18] BBy T2 4 2256 FF I3 3 A
G TR TGS, B RS T A B A 6. 3R, 76
A B A B B0 SR ) A e T 22 B ] B TR
KGA KA, B 5 O T 5E 0 T4 . Koulamas
il Kyparisis ' 5 5642 tH 75 ©N T 52 19 TR 9 52 bs
NI B ) A K ) 2 5 B ] )RR (TR p — s — d).
LA THIE B T W/ M B 52 ], W /A 2 52 T
T IR /N A 8 52 T 1) 2 265 5 ) 2 2 392X ik ]
A (% B 5 , Biskup 1 Herrmann"> B 58 T 5 T34
FSERHA p — s — d 2228 Bk ] i) 4k 77 1] B2, Kuo #0
Yang S8 T1E p — s — d SR ] FPoin A S 2 AR
R HE TR

1988 4F Gupta H1 Gupta'*! & 452 Hy £ m T i
] 3 T A, A AR 5% 44 £ 552 o o Tk ) g a0,
+bt(b, >0), Hrfa,,b, 0 535 T B9FA N L

PR 1 B ) IS L M T R I e R

7

W% Fr o Fre M FROR 5 T TE] B B L HERS . LS, AT
Lo FF ARSI I T A 7 e R

I #E A #A:2013 - 06 - 20
ELTA Y B E B AR BT H (Z1215)

Peng J L #ll Wen C L' %o HA AELR R T e& iy
TR BEMLHE S R AT T ESE, A4 H SPT
JP X5 /M e K 58 s TR] RIS /N 6 58 TS (] A i)
BHJYIRIE .

ARSCHESCER 12 ] i dEat | L — e T 52
T T 5 B4 A 8 S B o T o) 7 5 P 248 ik i) ) —
A ).
1 A R4k

A—THHE 1,2, ,n] PRFITA TAETN
ZIB0IK B EAE— S LA BTN T SRR A,
BERIE R I8 p;, 25N d FIRUN ;. TAF
5T HZ I8 5 C o T5E 0 AR SE bR T a4
M LERE R, B2 S, upr. Hoh 4085 r A
B LA Rt a), HEFE S A0 E B TR 52
Brom TEE, H b > 0,8, = 0. 40 T4 j HEAESS r
AL E, B4 B W SE BRI LB R Y py, =

B  AUE(1981 - ), Lo WTVTARS A, L, RO , 5 MR BRAE FUAL 4 B SR ALBFIE. E - mail :1135227559@ . qq. com

78



pfCY T pigr) X = 1,2, i 20,
x [1,00 ] [ 1,00 ] AT fERAL AHERERY i
FERERBIRE A o of, (o) I B, LR 25

a0 < B<MAL(B +x,y) L EEED)

X

JRAT
2 F&GI#E

SIHE 1 20T A x BT E E Wy, .f, (x,
yo) JE— AR E, HXMTE R 2,y MIO<B<M,

Ai£.(B +x,y) STEEDD gy e, >

%,y M0 < B< M, HLUTFXFHAL 2 f(B+x,y) -
%f(B +x,,y) <0.
WEB MR B e R E e B, R

f(B +x1,yx) :JjB *%,%) =f.(B+&,y) Hée

[xl ’x2:| ’Haﬂ:f;a(x’y0> IEIL:#/I\E'Ei@ﬁ,Fﬁuf;(B
+&,y) =[,(B +x,,y). XFAMEER ,y FI0 <

MB 220D gy LS (B +

B<M,f(B+x,y) =

S(B +x,,y)

2

Xy ,Y) = , At %, f(B +x,y) —x,f(B+

x,y) < 0.
3 FETH

T R RE BLZ I, Sefe i — sl TAE.

BT S = (m,iyj,m"), ST S iy
LA e A AL EAR B LA " = (.1,
') AELAFR S o, T RS - AL, B

Fe ar BSE T A, A 23emE a2y S . T
HEESE r + 1 ANOLE, e it i) oy
Sty = bzzzlp[i] = [T P 21, Prrls

N =S, +bPAY pur)
C(S) =A+S, +pf(Y puyir). (D)
C(S) =A+25, +p.(1+D)AC Y pyir) +
pfCY " p +pr + 1), (2)
C(S) =A+S, +pf(Y " pur). (3
LA (LAY
pfCY by +pr 4 D). (4)

T 967 JEM/ MU B R 58 IR [] [

EH TR py =AY pr),
Spa | Cr s SPT FFHEINIG R BRAL -

ﬂfﬁ FHAZ 3 AR AR AR X 18 7 R . R

p; = pi, N TIEWI TR S LT TAFF S, 5 24k
WRIR R C(S) < C(S7). ma(2) M (4)

155

C(S) = C(S) = (b+1)(p —pA Y prar) +

pACY oy e+ 1) =pf (X puy g+ 1)
bR, B =Y pya =pos = py, B

Fey =r+1, fip =p, MEEIEL ATLIEE C(S) -

C.(S") <0, il C,(S) < C(S"), %}iﬁ%‘cﬁE

ﬁff@z Xﬁﬂ:l"ﬂﬁﬁllpﬂ _p1f< ZA |p AJ’r)

Sy | Z C;, SPT J7HEF G 2R A7

W B p, = p, B TIEMI T SIET T
THF S, TEUEWILAT 2 A4~ i) 3

1) C(8) < C(S);

2) €,(S) + C.(S) < C(S) +C(S).

EEJC(IWHJCBM%'@JC (S) =C(S") = (p; -
PSCS pr o) s Hip = p AL C(S) < C(S7)
R, R R TER 5 ML T 1 47 C(S) <
C(S") B WARA C(S) + C(S) < C(S") +
C.(S') WT i FRAHE.

F 35/ MU IS SE A )R e — e L T LR
SR FL R0, T T A i L B ) R A 2 ]
R B N4 )T e, Xy =1,

2, ARG = min{ 251 ij = 1,2, np, =
Pi

pit-
EI3 XTIy = pfAY prar),
Spa | X €y AETPEAN T T PRAR 2 18015 A2

SR, WSPT HEFI A S T
PEW] BT, = 1,2, --,n,ﬁ”f

7‘7]’,- =p;, LA 0, =, }J\f(l)?”iﬁ(‘l) ,
Gl
[ij-(S/) +w,C(S)] - [wC(S) +w,C(S)] =

w;(p; = (b+l)p)f(2kl
w;(p;(b+1) —P)f(zk Prers r) +

‘\.

Prr ,r) +

79



r-1
S[r]<wi - wj) + wpf( Zk:lpm +p;,r+ 1) -
. r-1
wpf( Y, pug pr 1) =
r-1

b+ )p)fCY, P

r—1
pISCY,  PugsT)

b =min{Z —114i,j=12,,n
Pi

wj(P,‘ ijyr) +wi(pj<b+l) -

;P,-BPJ,

D= piao;, < o, WIREIF 1 ] LLEE]

= 0. & HFFIE.

H T Ao E 5% B[] (R R AE — e 1 0 T 1) e A L
BOMESR. TR T FRATTAE A TR [R] R T — 3
P T 4 A, ot 2 SRR i) = 1,2,

g d, < d=p, <p,

SEFR 4 A5 T A4 0 B e T30 2 — o 4%
ARG BL T, EDD KL AT LS 3] [a) A5

Up =pfCE par) Sl X T, MR
e fie.

WERA ZE AR S F A 8" H L ai r — 1A T4
TN A M 7, Br OAH R H A5 pR EOH
S5 HHE R 1 ATRITE LAFY S sy ' ekt Y
FUAR RS TAE T S P o o' Bt 1o A
HARREE, BT L TR T,(S) + T,.(S) < T,(S")
+ T,(S"). T4 2 R ik iE B

WL A+S, +pfC Y puyr) <d, Hist
(HEX (A
T.(S) + T,(S) = max{A + pf( 2'

k=1

St = di,0f +max (A +p,(b+ DAY, Ipu,r) +
28, +p/(2
FIT,(S') + T,(S") = max{A +pf( Y
St = d,0) +max{A +p,(b+1)ACY "

Pri ,r) +

P + P r+1)—d ,01
pi.]’r>+

P[k ,7) +

28 +pf(2,: Py +pr+1) =d; 0]
HER], BB O T,(S) FT,(S) #AN
0. KA EME T T,(S) MT.(S) i —AH0 5
2 ANERK O TETE HIRER. BT LA, DA% T.(S) A
T.(S) HAK 0. HEH 1 L d, < d, £
{T.(S") +T,(S) | = {T.(S) +T,(S)} = (b+
DAY piar) (p —p) +

r—1 r-1
pS( Zk:lpm +P_,-,r+1) —P_;f( Ekzlpm +p,,r+1)
80

>0
FRUAESE —FEIE A {T(S") + T.(S) | =
ITA(S) + ()| M.
W2 A+S, +pf Y pu.r) =d, st
()34 H
T,(S) + T,(S) = max|A + pf( zz_llp“— )+

S, —d.O}+maX%A+p(b+1)f(2 p” r) +

k=1

ZS]+pJ(Z Py +pi.r+1) —d; 0}
gl T].(S) + T(S) = 24 + (b +
r-1 r-1
2)pf( 2k=1pw ;) +38,; +pfl Zkzlp[kj tp;,r+
1) -d, - d;

PEREE, BRI T.(S) 1 T(S) #AR N
0. [AEMET T,(5) MT,(S) ff—AH 0 8%
2 AR O BRI ORI, FF 1L, AT R 7,(S) A
T,(8) #AK 0. BB 1 L d, < d K

IT/(S") + T.(S) | - [T.(S) + T(S)] =
(b + 2)f( S ) (b - p)

pf( Z

p}f(Z; P+ P r+1) =0

PrLESE R EIE T A {T,(S) + T(S) | =
[T.(S) + T,(S) | AL

SETS TE A8 0 i e A0 G 2 — Bt A%
PERYTEOLT ,EDD LI AT L5 3] )

L Piin = P,f( z :lp[k] ,7) »Spsa DT L ) 5

Py +p,r+1)

1 i
UERH [R] 2 BE 4.
4 #ip

ARSON BAT A E LA AL bR R A 1) 22 252 P ]
UM L5 LA LR T RAA S (Bl p —s = d)
FHEFF AR HEAT 1 F 5. 520 BHLAY AR 5C H AR R
BORATRESE. B Al Ak — AP0 58 BT B — B 1 L
N BRI ZE T TR]FT, A/ S A 5 A S AR
IIMEIRRIETR , LK AL AR S HE T (]

S 3k

[1] Koulamas C, Kyparisis G J. Single — machine scheduling problem

with past — sequence — dependent setup times [ J |. European Journal



of Operational Research,2008,187(3) :1045 —1049. learning effect[ J]. European Journal of Operational Research,2006,

[2] Biskup D, Hermann J. Single — machine scheduling against due 174(2) :1184 —1190.

dates with past — sequence — dependent setup times [ J]. European [9] Sun L. Single — machine scheduling problems with deteriorating jobs
Journal of Operational Research,2007,178(2) :402 —-407. and learning effects[ J]. Computer and Indusrial engineering,2009,
[3] Kuo W H,Yang D L. Single — machine group scheduling with a time 57(3) .843 - 846.

- dependent learning functions [ J ]. FEuropean Journal of [10] Cheng M B, Sun S J. The single — machine scheduling problems

Operational Research,2008 ,187(1) :68 —72.

Gupta ] N D, Gupta S K. Single facility scheduling with nonlinear
processing times[ J]. Computer and Industrial Engineering, 1998 , 14
(4) 387 —393.

Mosheiov G. V = shaped policies for scheduling deteriorating jobs
[J]. Operations Research,1991,39(6) :979 —991.

Zhao C L,Zhang Q L, Tang H Y. Scheduling problem under linear
deterioration[ J]. Acta Automatica Sinica,2003,29(5) ;703 —708.
Biskup D. Single — machine Scheduling with learning considerations
[7]. European Journal of Operational Research,1999 115(1) ;173
~178.

Kuo W H, Yang D L. Minimizing the total completion time in a

[

[

with deteriorating jobs and learning effect[ J]. Journal of Zhejiang
University — Science A( Applied Physics & Engineering) , 2006, 7
(4):597 -601.

WZREL. SHLAR LUK S B R R R e 5 S LT ] W
BHEKEE 4 LLRBIERD 2008, 23(3) : 41 —45.

Yang D H. Identification and simulation for tension control model of
single stand steckel hot rolling mill [ J]. Journal of Hunan
University of Science & Technology ( Natural Science Edition) ,
2008 ,23(3) .41 —45.

Lai P J, Lee W C. Single — machine scheduling with a nonlinear
deterioration function[ J |. Information Processing Letters,2010,110

(11) 455 - 459.

single — machine scheduling problem with a time — dependent

Scheduling with a nonlinear deterioration function and

setup time in a single machine

YU Ying,LUO Yong - chao
( Department of Mathematical Sciences, Kaili college, Kaili 556011, China)

Abstract; The single machine scheduling with a nonlinear deterioration function processing time and the past-
sequence-dependent (p-s-d) setup time was considered. The problem was proved to minimize the makespan, total
completion time were polynomial time solvable. In addition, the problem to minimize the total weighted completion
time , the total tardiness and the maximum lateness were polynomial time solvable under certain condition.

Key words: single machine ;setup time ;scheduling; nonlinear deterioration function
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