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Abstract

This paper studies a single machine scheduling problem in which all jobs have the common due date and
penalties are assessed for jobs at different rates. The scheduling objective isto minimize the weighted mean
absolute deviations(WMAD). This problem may provide greater flexibility in achieving scheduling objec-
tives than the mean absolute deviation (MAD) problem. We propose three heuristic solution methods based
on several dominance conditions. Numerical examples are presented. This article extends the results to the

problem to the problem of scheduling n-jobs on m-parallel identical processors in order to minimize the

weighted mean absoulte deviation.
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A 71y 2(H2)

Step 1) E/=~ ¢, i=1, =, m, Tie g, i=1, =, m

Step 2) U# gol=m Uelld P /W7t 744 2 job k& A®s Eell A whal=t #1A]el Job k& Asha
Step 3) mhal U# ¢ ol Udl4 P/W,7k 7b8 & job k& AHal TollA4 A 2= ol job k& Aatch
Step 4) S=(E, T)
Step 5) U# #o}d Step 2)& 7k, U=4olal Stop.

(HAA 714 3(H3)
Step 1) E=¢, T=¢
Step 2) n JobsE P /W, $2.2 vdateh
Step 3) P/W.7b 71 & job k& A®sle E2] vhaizl Fev P
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Table 1. Example Data

1 2 3 4 5 6 7 8 9 10
P 21 18 42 29 15 48 2 15 37 46
W 17 14 4 11 8 10 13 12 1 16
T PY/W; 1.24 1.28 10.5 2.64 1.89 4.8 0.15 1.25 37 2.89
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Table 2. Step-to-step Resuits from Heuristic 1

Step K* W, T W +W, Early Tardy
Y - €T
1 9 0 1 9
2 3 1 4 9-3
3 6 3 10 9-3-6
4 10 15 11 9-3-6-10
5 4 15 27 9-3-6-10 4
6 3 31 19 9-3-6-10 5-4
7 2 3 33 9-3-6-10-2 5-4
8 8 45 31 9-3-6-10-2 8-5-4
9 1 45 48 9-3-6-10-2-1 8-5-4
10 7 62 44 9-3-6-10~-2-1 7-8-5-4
*K=argmax P/Wi
d
L?Z‘37l42‘48146|18|21 2|15|15|29J
0 61 98 140 188 234 252 273 275 290 305 334
d* =212
7= 34.26
Figure 2. The schedule generated by (H1)
(H2)
Table 3. Step-to-Step Results from Heuristic 2
Step K* Assignment(E/T) Early Tardy
1 9 E 9
2 3 T 9 3
3 6 E 9-6 3
4 10 T 9-6 10-3
5 4 E 9-6-4 10-3
6 5 T 9-6-4 5-10-3
7 2 E 9-6-4-2 5-10-3
8 8 T 9-6-4-2 8-5-10-3
9 1 E 9-6-4-2-1 8-5-10-3
10 7 T 9-6-4-2-1 7-8-5-10-3

d

Lﬁ [ 7] 48] 29] 18] 2

2] 15] 15] 46| 2]

120 157 205 234 252 273 275 290 305 351 393
d*=153

Z= 35.22
Figure 3. The schedule generated by (H2)
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(H3)
Table 4. Step-to-Step Results from Heuristic 3
Step K* Z(B) Z(A) Early Tardy
1 9 0 0 9
2 3 42 42 9-3
3 6 138 90 9-3 6
4 10 182 182 9-3-10 6
5 4 269 240 9-3-10 4-6
6 5 285 285 9-3-10-5 4-6
7 2 357 249 9-3-10-5 2-4-6
8 8 399 399 9-3-10-5-8 2-4-6
9 1 504 483 9-3-10-5-8 1-2-4-6
10 7 493 493 9-3-10-5-8-7 1-2-4-6
d

B{[37[42[46|15|15 2 21]18[ 29|48,
0 116 153 195 241 256 271 273 294 312 341 389
d* =157
Z= 36.93
Figure 4. The schedule dgenerated by (H3)

Foixl Falo] dlsh WA AHES Ao 2AFL 4L vlmsted 1 FE4E Woksbna) Gob Ho}
of Hg3k BAIE W4 chE3h ol LFahed 100 =1 job A6, 7, 8, 9, 10, 15, 20, 30, 40, 50)& 4}

Table. 5
Data set 1 1 1 1 1 1
Processing time U(1,30) U(1,30) U(1,50) U(1,50) U(1,100) U(1,100)
Weight factor U{(1,10) U({(1,20) U(1,10) U(1, 20) U(1,10) U(1,20)

zbzd YoFR Il 4 Yo 2 o /5l L Weight factort processing timeoll 53 o]el, 67 data setsell 4] &
st Table 69l Ytz 607 A3l Table 70 viepuicl,

Table 6. comparison of Heuristics

DS, DS. DS3 DS, DSs DSe
H1 5 7 7 7 6 7
H2 4 1 1
H3 1 2 2 1 0

Table 7. Results of 60 test problems

5 7 8 9 10 15 20 30 40 50 A

H1 2 3 2 4 3 3 5 6 5 39

H2 3 1 1 1 2 1 0 0 12

| H3 1 2 3 1 0 1 0 0 0 1 9

Table 7ol 4 2 $% 27|55 44sht W=l AL Ay 1] hE AAYRe} SFal job 27 2
bl sl "AshAl vebdo,
WA AY 18 weight factorS ohE 7guch o Zzstelc)
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4. Parallel Identical Machines

_m-processors’t 3L 7 processor i(i=1, -, m)dl w43} E, T, [, ()& Beldelk. 2219 single
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m-jobs®] T AL 2469 A4S el 2 4L FT Wl m T A E AL Has oy A A+
largest-to-smallest 2 nrhvlol e},
3. & A% Sl A a%t a(a; >ap)7b ohE g Aj Syvr0ll e byt ba(bi>by)of] wiaf o2 mhyic}
oo 2HIA b e DA A}

F

max laj+by, a,+bat >max {a;+bs, at+bs!

wels 4o ZAFoEH bx FAEFHE A gerh

[Algorithm for Minimal Weighted Mean Absolute Deviation]

Step 1) n-jobs® P/W, T2 Jadgieh
Step 2) P/W, 7t 7b2 2 job® mr Al=dsted 7 processordll 8t 5&‘*5}4

Step 3) thH&o & P /Wk7t 7t & job k¥ mAl Al¥ ST i JE: W2k 2 2 Wik AlAbsteh
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i=1 jeE 1=1
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N
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1;€E =1 jeT
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b)
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