:

i3 ] !
ﬁ VU \ > > 1
S VO 3 7 5 d
DR %5 L U g 4 73
RS ] S 3 i
| 3 4 . =) O |
DR I T B - T g
> 32 3% 343 q
_A \d”_ 1O u .“_ % Mv <] w |
2 < - T a3 3 !
) 523 33 3 i
) 3 u = o, 5 q
ﬁ_A : ) -~ 4 //.f N
g _ 3 3 q
_A /m 3 w & _ﬁ
) - 3 S d
: T
) i
f d

LV V. V.. V..V VNV VNV VNV VVN. V. VN VN V. N V. VN VN V. V. V. V. V. V. . V. . . . . v v ]




A A A A A A A A A A AT A A A A A4 ;Z’:A‘;&_j“

L=

N NN

oaliiaal)

Sl e (Jobs) clalill e n alss Al dul s Gl 13 8 Uk
Jslall s ( Optimal solution ) Jie¥! Jall slag) s 4ulyall o2a & Ldaa 3aal
Cargll Al el cilalill e n Al (Near optimal solutions ) 4w il
Faa i el ()b Latie S ST Sy sl o) (e 2SI Y
Arglade jue juias

A ALY ALl & 3a3 (LB, LB,) osal g 3lidl 5 Al s34 Jal
el pllaal Loall 258l ¢ gena g Lillal 0¥ 2l i (illea
ol e 28 a5 il 385k b Caeasiad il p da gl Gy ) e ) 5150
Lillaal alall VA (oany L S Y1 Jall (e o Jial da o
& il daa ) o BeliS i Alawd 2ol 8 EOE (& JieY) dall ) Lo
da o Al Wl o ALY Jiled) e 308 de gane o da il @l
ot b of Loy 2383 (30) o sbonr sl B 505 Lol (50) e ot L ) dilsal
Alay Alaall Sl @k aladiul W (Strongly NP-hard) el & gl (e
feR s A )E Jsla

(Descent method, Adjacent pairwise interchange method, Simulated

LR,V A=

annealing, Genetic algorithm)

Ja s sl sl cilaalsa oh o Rl el BIA Gay Llee

Gaa Al of Loy SIS (e cigrs WS (23000) oo coli b ) Al
Gsbon sl J8 aaadl ()5S Leie ALl JdY) 8 (Genetic Algorithm) 4l

J=iY a (Simulated annealing) <ulS 581 ana e Jiluall Wi | sl (1500)

A AN AT AN T AT AT AT AT AT AT AT A TAS A TAT AT AT AT AT AT AT AT TAT AT AT AT TATTATATAT

Lvevovovov. vV vV v vV vV




A A A A A A A A A A A A A A A A A A A A |

vl

LR,V AV AV AV Ammwm. V AV A

Republic of Iraq
Ministry of Higher Education
and Scientific Research

Baghdad Upniversity
College of Education
Ibn AL-Haitham

VANV

NN NN

Machine Scheduling Problem to Minimize
Multiple Objective Function

A Thesis

Submitted to the college of Education Ibn AL-Haitham, University of
Baghdad as a partial Fulfillment of the Requirements for the
Degree of Master of science in Mathematics .

BY
Najah Al Husein

Supervised by
Dr. Mohammad Kadhim Z. Al-Zuwaini

2012 A.C. 1433 A.H.

|
‘ yz\é\é\é\é\é\é\é\é\é\é\e\é\é\é\é\é\é\é@‘

TAS AT AT AT AT AT A A TAT AT AT TAT AT AT AT AT AT AT AT TAT AT TAT AT AT AT AT AT AT TATTAT

VNV




L=

Abstract
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In this thesis we considered the problem of scheduling n jobs
on a single machine. Our aim in this study is to find the optimal and
near optimal solution for the cost of total flow time and maximum
earliness with unequal ready time. For solving this problem we
proposed two lower bounds (LB,;, LB;) based on decompose the

problem into two subproblems. The lower bounds of our problem is

AV

A=

the sum of the lower bounds of the two subproblems. The proposed
heuristic algorithm, which is used as an upper bound in the branch
and bound (BAB) algorithm, is effective in finding an optimal or near
optimal schedule. Also, we prove some special cases of our problem
which lead to optimal solution, we stated and proved three
dominance rules. Results of extensive computational tests show the
proposed (BAB) algorithm is effective in solving problems up to
about (50) jobs at a time less than or equal to (30) minutes.

Since our problem is strongly NP-hard, we apply some local
search methods to find near optimal solution such as descent method
(DM), adjacent pairwise interchange method (APIM), simulated
annealing method (SA) and Genetic algorithm (GA). Computational
experience is found that these local search methods can solve the
problem up to (23000) jobs with reasonable time, also found that: the
genetic algorithm is the best local search heuristic algorithms for our
problem, when the size is less than or equal to (1500) jobs, and for

problems of large size the simulation annealing was recommended.
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