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Fig. 3 Gant Charts of P and () recombined

1 L|¢ = batch C agr r, p, |Cou
T < T < < Ti sn
]jl ‘]jz ‘]J‘H ]J'm ‘]jA Ji
2
l|¢ = batch C agr r; p, |C e
Ji )y Ju =
r2 = = rn
J
Ji Jic
Ji Ji
B, B, B, Jioo
B] (] = 1 2 p)
Jk(k = 1 2 n) ]1 ]k B]
B, B; E‘
B, B Lo T,
Jv B B, B, S Jo By
B,
B,
BZ Bp ']1 Jn
[k Ji
i By [k
agr min ¢ I @1 i
1 1 r<r<
< r’l
2 f0 =0B, = s, =0Fk=
fi= min fwax k=il en(1+221)
SIS+

!

fEk k=12 n r,

' P

Spr 1 Mo = ¢

’
Thoiv1 = max{

Th-i+1 }

s, = agr min{maxfk -1 r,i_m +pk(1 +i _1)}

C

Isissg_p+1

!

B, = Jk—.sk+1 Ji

4
n
fn
1
3 nEsns <
rll
E=1
k=2 J L
k-1 1
Ty
= r, = = r ]] ]2 ]k
T Bl B2 Bl B[ - ']s+l J&+2
Jio k
1 k
Bq Bq ]s’+l Js’+2
J,  B,CBU J, P
s' <s
ST, S =7,
r.v' g rﬁ +1 g rs = rs+l 2
Sk Jio B,
Bq = ']s'+] ]s'+2 ]k
’ _ ' ! E-s" -1 _
Sk =max fs' r., +pk1+?—
max f s’ r., +pk_1(1 +IHT_2)+
E-s" =2 Pk
N
1 rk_%grk—l rk$rh—l+%



21

2
n<C_, C._ E-1 max f s r‘:ﬂ +pk(1+k_2,_l)=
Ji k i
A k i +pk(1 +—5T—)
Ju—l ]s+2 Jk J5’+1 ]s’+2 Jk
' k-1 , _s
rHl ’ ! ’ JHI ]Hz f, k = max f S, rs’+] +pk(l + k ’ 1)2
Jia I T ST o4 3 ¢
! k—S’—l
- (1 k)
rs 1 pl» + C
fk-1 =max fs 1, +pk_1(1+k_s_2) ) s —s' E-s—-1
C ro +pk7+pk(1 +7) 8
C C
4
k 1 1 r = max r,_ ., — Pi
— k—-i+1 k-i+2 C
Picr S P Thiv1
max f s’ r! + (1+w)>fk_1 / / s —s'
S +1 Pk C = o = Tg — Py C 9
5 9 8
3 > [k 2rs+1+Pk(1+k_2_1) 10
STk =fkE-1 + p.-p,
10 _ B
(1 7k‘s/‘2)+& 6 . [
+ C C B, B, B,
SI < s 4 6 10 S,BS
, k-5 -2 Ji
"k =max fs 1, +Pk-1(1+ C )+ 3
E—s" =2\, Px 1 B,
Pir — Pra (1 + C )+ C > i 7. B
max f s f;H + B, J, Ju Ji k
k—s 2) ( k—s—2) Jio
1 + - D, 1 +
PH( + C Pr — Pra + C iii J,
o 3
N (e
max f s 7, +pk(1+k_s_1) 7 1
¢ 0 k 0 k 0k
7 Ji B, 0 n’ 0 n’ 0 n’
B, B, B, 0 n’
7 s'=s 0 nlogn
P 0 n
2 r, — EA > kE -1
Js+l ]5+2 JAI
Ji B,
1
']/r Js+l Js+2 3

Ji



http //www. cqnuj. en 29

22
p= 1111244610 16 :min{999§8g}=8
r= 0112235810 4 2
s =41y =2 By = Js Jg
SO =0s,=0B, =0 k= f1 :min{912—912}=9s7=4
1 fl p1:1r1:0
4 ' T B,:
r,=r, =0 f1 =min fO0 r, +p, =0+1 = Ty 3 B, Js Js J;
i r8 = min{14 14 371 15}: 14
sl:Orglr:OBl,: Ji ;
: ss =4y = By= s Jg Jy
k = 2 rz = r2 = 1 r| = I’I]E].X{r2 _pi rl}: 8 Bé 2 8 3 6 7 8
1 3 f9 :min{23 22 23@24}=
maX{I_ZO}ZZ 2
43 :
f2 = 739=5r3[5=839= _]8]9
min{maxf() rl, +p1(1+%) max f 1 r, +p1}— 43
2
min 2.2 =2 A N R A A B A A
3,
SZZOrB' ZBZ J1]2 4
s, =lry =18, = |,
k=3 7, |
, Ji | | J, |
r:r—lr—mdx{ b }: |
R e o e
max{l-%]}:l rf=maX{r2’—%rl}= 79 19 4372
4 2

ol 33}

Jl Jz Js S3 =1 T'p4 =1 B3, = J2 J3
13 13 5 /
f4 =m1n{33—Z}=3 34—0r34(—ZB4=
3 '
R PR P A s, =1 Tgp = ? B, = J, J; J,

Jio Ly s Jy s 55 =1 rB§:1 le: I

Fig. 4 Gantt Charts of Example 2
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Semicontinuous Batch Processor Scheduling with Release Time

WANG Song-li ZHAO Yu-fang CUI Miao-miao

School of Mathematics and System Science Shenyang Normal University Shenyang 110034 China
Abstract We consider the problem of semicontinuous batch scheduling arisen in the heating-process of blooms in the iron and steel in-
dustry. Jobs are processed in batch the processing time of jobs in the same batch is the longest processing time of jobs in the batch and
the jobs enter or leave the machine one after another in periods. The capacity of the machine is C  which can handle up to C jobs sim-
ultaneously. The capacity of a batch is the size of batch the processing time of a batch is related to its size the longest processing time
of jobs in the batch and the capacity of the machine. In this paper we assume that the job release time and processing time are agreea-
ble. For the problem to minimize makespan we study the characterizations of the optimal batching and then turn into nondecreasing or-
der of the release time process in batches and obtain the minimize makespan. On that basis we present a dynamic programming algo-
rithm with complexity of O n*  and prove properties of the optimal solution and give a numerical example to explain the process of al-
gorithm.

Key words heating-furnace scheduling semicontinuous batch computational complexity dynamic programming algorithm



