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Abstract:
Simulation models are considered more important

models, for solving real problemsin OR, by using, computers
programming (WINQSB, LINDO, CPLEX,...) and some
modern languages of programming like (Visual C™*, Visual
Basic, Java). This help the research to obtain optimal
solution and knowing simultaneous change by using
computer and package especially for big programming
problem which required taking a decision award, them by
managers, this correlate the relation with project and the
project always is under observation. For this reasons, we
using simulation procedure for solving three model in OR
(which are game theory, and linear programming, and
stochastic programming) the comparison between these
methods and the methods of package system WINQSB
indicates that simulation results is more efficient that (QSB
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results) since it gives aternative decision according certain
strategies, so there were multi solution rather them one
solution.
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Zaﬂxi >V ] =12,..,n
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MaxV = Min\% =Min(X,+ X, +..+ X, )

sominx, = X+ X, 4.+ X
S.to

a,X; 21V, X >0
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L et the Primal problem be:

Max or Min Z =Zn:cj X
Sto -

Zn:ajxj (£,=2)b vV, =12,..,m

=

| X, =20
Fag sl ACEA Bl (g 2385 Faslea s S by, &), G s
Associated with this primal problem thereis a correspor-lding

dual problem™ given by:
Min. or Max

V:Zm:hyi,
i=1

subject to:
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e ol Assl) bl 8 LS Aiiall Audal) pe paglay Y
Moyt s dabia Alee ohya) 3lSlas o) Z L) Algaa ) ol iUl

Lol Qilal)

el 3 3 3L s s il lall 3
A 3Ll ez 35as Jal 31Slae AES pran g ge bl cuilally
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s Ayl Al
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(¥xY) ddsian
Player (A)
Player (B) STRA':;EGIES E;l ziz ag,
bi 3 2 1
b3 1 3 2

Glshadl) ai BlSlaal) aladinly oDlef pdall 8 giias Jay asis S
any)
toil LSy adll Adgiuaal A6Y) z dgadl) Jifiad -
(the primal model)
Minimum V=X1+ Xo+ X3
Subject to:
2X1+ 33X+ X32>1
X1+ 2X,+3X3>1



33X X+ 2X3 21
X1, X2, Xz 20

o) s
3Dkl dad Jiai iV
LAl ol e Jia: X

il LaSy adall 4dghuaal AU 7 dgalll Jiial — Y
Maximize yo=y1+ Yo+ Y3
Subject to:
2y1ty,+3y3<1
3yit 2y, +y3<1
yit 3y, +2y3<1
YuY2ys 20

alatiuly alay o gl adall A8 ghiaal U 3 saill dlagls L o) 2y

adaitall aygall ()

0<y; <1,

and

0< Yy, < 1,

and

0<ys;<1,

Lol WSy Agraatl) Al g5k (U)

Y1 = Uy,

and

Y2 = Uy,

and
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Y3 =Us
ki g (Y1, Y2, Ya) Sbuiall Ll o)) 2l ook o
Visual ) () el Aoy Dol AL z3gatl) da oY)
e x) (basic 6
(¢x¢) ddghan
Player 2
A B |C |D
Player 1 A T2 |1 [1 |o
B |3 1 4 |-18
C |5 2 4 |3
D |-16 |0 1 -1
The primal problem
Min V= X+Xo+X3+X4
S.to
12X +3X,+5X5-16X, >1 Y1
-1X+1X +2X 5 >1 Yo

X1+4X2+4X3+X4 >1 V&
18X43XsXs 21 Va
X1, X2, X3, X4 >0



Dual Problem

Max w=yi+ Yy, +y3 +y,
s. to:

12y1 -y, +y3

3y + Y2+ 4ys— 18y,
Oy1 + 2y, +4y3 + 3y,

— 16y; + 0y, + y3 -y,
Y. ¥Y2,Y3,Y4

0<by;<1= Y=

IA A
Or P

| =

0<2y,<1= Yo =
0<4y;<1= ¥3=

0<3y4<1= Ya=

Max w = 9.102959
y: = 0.1181008
y» = 0.2952519
ys = 0.147626
ys = 0.1968346

(WIN QSB)  alall dadai¥) ddauss 3 laal) 4k 7 3gad Ja dais

LSk

wlc pe e 9

win QSB
max W = 0.5000
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y1=0
Y2 = 0.5000
y3=0
ya=0

(V) ds
a\.\ﬁul.) 3 laall :\.uk.a CJ}‘-‘S dlslaa @ALI:)* Law u.‘:.'\d\ @lld\ Siag
(VISlJal Basic 6) z\.ﬂ,a S galad)

Decision Solution value | Objective function
variable
YI _ Min y,=0.10006
A 0.4956
y; 0.5365

AL el alaily Lelay a5 Loasis A8, Lall 4500 2 5al)
) S e Jeand) (WINQSB)
(Y) Jdsa
B ksal) &y i 7 dgall (WINQSB) el 3k guili Jiag

Decision variable |Solution value| Unit cost or profit
(Yo)
Y1 .1667 1.0000
Yo 0.1667 1.0000
Y3 0.1667 1.0000
Objective function | Min= 0.5000
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b 38l alasiuly Jall of Laadl oMlef gl o 4)liall die

gl Agiiad (gmads ol Biay Cua ialall mal ) (e Juadl mil
clileal) gy 3lai Jad lSlaal) Cadlad aladind dpeal 550 s (e

lSlad) aladinly dgalaill daeydl zigal Ja -

LI daalail) Adadl) Ayl A5 320 Al Ll jall ALY

Minimum Z= X4, + X,

Subject to:

WX+ X, > 7

WoX, + X, >4

X1, X2 >0
with Wy ~ u(1, u) and W,~ u(1/3, 1)
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Y lgadlly o i B\Slaall alasiuly odlef 7 3sail) Jal
A yedi Cua LT () asill Js DA (e (2) -
LY JRaL @l y
Z = ((4W1 - 7W2)+3)/ (W]_ - Wz),
X]_ = 3/ (W]_ - Wz),
X2 = 4W1 - 7W2/ (W]_ - Wz)
) Ayl A 6 LS alinall il alasiily Adlgde Sl -
Fol WSy (W, W) < yiall
1<w; <4 wi~u (1, 4)
0<w;-1/3<1

[HEN

f(W1)= §
0

u=w;-1/3
w -1

F(w) = 3

w; =3u=1 F(wy) =u

1/3<w, <1 W, ~u (1/3, 1)



w,—1/3
F(w,)=—2——
(W,) /3
3 1/3<w, <1
f(w,) =12 ?
0 oW
W1 3w, -1=2u
3w, =2u+1
2u+1
W, =
3

(Wi, Wy) Crpriall dihsial) 285Y) aulgiy il (o am
113 Fad 2| ALY (Visual basic 6) saaiul ddaloadl daaydl 735
(X1,X2) DLl &l paias(2)

(*) Joaa

dgdalail) Aaapl) gz dgail B1Skaal) galiyy LA Vel iliil) Jiay

Decision variable | Solution value

Objective function

Xy

X

Min Z=4.0008

i3ISkl alasiuls z3sall Ja o3 A Ll DAY DA e

o Sl dpen] et Ly oz gl 138 gy sy Sl galip ang ¥




el Eigns gt e
Saladl mal )l alasi b Lela jaafygsatan (S5 Al zalaill o
(WINQSB)
BlSlaal) aladinly ledag Adadl) Anayll 73908 —

U(P,Q) chusiall wecil) At 32T ;23 Zpad 2l S

Maximize Z=45P + 60Q
Subject to
20p+10Q <1800 Machine A
12p+28Q <1440 MachineB
15p+6Q <1440 MachineC
10p+15Q <2400 MachineD
P <100 Market constraints
Q <40 Market constraints
P.,Q >0 Nonnegative constraints

Ay o580 3Sladl) 2 3gal aladinly olef Adadl) Aaaydl £ 3sad Jal

sl phaialy o AL A3phlls (Q,  P) guiall fls-all 2LEJY)
Lok WSy aliial)

0<p<100

Py

100

P=100xu

AND
0<Q<40
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Q _y
40
Q=40xu

Ex: consider the primal problem in the following™™:

Primal

Maximize Z= 0.043X,+0.027 Xg +0.025 X+0.022 Xp+
0.045XE,

Subject to:

Xa+tXp+Xc+Xp+XE <10,
- Xg—Xc—=Xp <-4,
0.6 Xa +0.6Xg — 04X - 0.4Xp +3.6Xe <0,
4X A +10Xg — Xc = 2Xp — 3XE <0,
Xa, Xg, Xc, Xp, XE >0

The Dual of this problemis:
Minimize V = 10y; — 4y,
Subject to:
y1+0.6y3;+4y, > 0.043,
y1— Y2+ 0.6 y3 + 10y, > 0.027,
Yi—-Y+04ys3-y, >0.025,
y1-Y2.—-04y3;-2y, >0.022,
vy, + 3.6 Y3 — 3y4 > 0.045,
Y1, Y2, ¥3, Ya >0
r(Primal) ausY) ASaall dgalaill Aoyl zasail () galiyll 2in gl
Xa =3.36, Xg=0, Xc =0, Xp=6.48, Xg= 0.16. and Z= 0.297;
(Dual) dslal A<iall 4dalail) daayll Csya:d () G_Au),d\ aat C._ﬂ_u
y;= 0.0294, y,= 0, y5= 0.00636, y,= 0.00244, and V= 0.294
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0 < Xa <10, 0< X <10, 0<X¢ £10, 0<Xp <10, 0<Xg<10

X Xs X X X

<1, 0<—B<1 0<=—=5<1 0<LB<1 0<=E«1
10 10 10 10 10

x——u:X =10u

10

X——u:>X =10u

10

X——u:>X =10u

10

X——u:>X =10u

10

X—_u:>X =10u

10

MaXZ:3X1+2X2+X3

S. to:

X1—=Xo+ X,y <4
2X1+ X, +3X;3 <6

—X]_ +OX2+ 2X3 < 3

X1+ Xo+ X3 <8
X1=8*u, X, =8%u, X3=8*u
Z =5.133694

X1 =0.9995818

X, =0.9995818
X3=0.9995818
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LS ool Aglsdall AB,Y) g5 aay
) i) 2] AT Cplall pladinly Lbadll daall 23508 Jag opillal
P Jsaal) LS i) e Jeandl ) cl puiie g Chngd) Al
(%) do
aladialy dadl) daa ) 7 3 gail SlSlaal) galiyy ddiil Ll guilial) Jiay

Gyulal)
Decision variable | Solution value | Objective function
P* 61.67989 Max Z=4255.912
Q* 24.6719

P (e lo gl Gllaal) Eigany 7 3lan ST Jay Liad Ll Laadls Lia

O 2o o Ulias 5ya e SISV Ayl aay s 3LSaall caullad alasia
b A gl dal s e ST Al AN aila oy G Bl Jslal)
(WINQSB) 8jalall malyall alasinly dokladll daapll #3500l da 2ie (s
sas) JiY) Jall il )l gidie alel iy ¥ Les aaly da Loal el
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o s 48 Uadl) By Jidl da e Jpemal
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bl e uline JS0 B il )

oarnadill Al Laaldcls iyl dlasl 8 ddadll Aoyl e .
3 Cra Gt Jal e daliadl 3)fsall & JiaY!
e S Aig e sy Auhadl) Aaayall Jlae Ja B 5LSIaall sl

) 3 ,0al)
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