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Abstract
This research tried to cover the development of tradition mathematical
programming to mathematical programming with multiple objective models
(MOMP). This done by transformation of linear programming to multiple
objective linear programming (MOLP) with lexicographically priority and solve
the decision problem by using two phase multi-criteria. They are revised
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simplex method (Two Phase R.M.S.M.) in large and complex system. The
multi-criteria simplex method (M.S.M.) was used in small problem to reach the
optimal solution which known as non-dominated solution. The case study
concerned with decision making problem. Three functions have been used as
lexicographical priorities such the first and third functions in maximization case;
the second was in the minimization case. The model building for the problem
was made to find the final solution. It is found that the non-dominated case have
different profits for the functions.
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Max f = CX
Min f = DX
S.to AX < b

X > 0

Neois Ll S5 L IS s aY Ll il

Max f1 = 5 Xl +8 X2
Max f; = 4 X,:+15 X,
S.t.

10X; + 5X; < 200
4X, + 8X2 < 200

X1 X2 2 0
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JNgudl Sauadt Lot dg 1

Basic > 8 0 0
Variable 4 15 0 0 R.H.S.
X1 X2 S1 S2
S1 10 5 1 0 200
Sz 4 [ 8 0 1 200
f, > Zj— C; -4 \-15/ 0 0 0
F1> Z-C; 5 -8 0 0 0
S1 (60> 0 1 - § 75
8 8
X2 1 1 0 } 25
2 8
F2> Zj-C; 28 0 0 + 19 375
8 8
f1 > Zj-C; -1 0 0 1 200
X1 1 0 E - i 10
60 60
X2 0 1 . ﬁ 20
15 240
f2 > Zj - C; 0 0 28 @ 340
60 96
F1=> Z-C;j 0 0 + 8 + B 210
60 12
LU Dl et ydaall
e X1 =10, Xo =20 eomall J21 1 055, Lk
Max f; =210
Max f, =340
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Max f= CX

Min  f= DX
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max f;=C; X;+Cy X5+ C3 X3
min  f, =C4 X4+ Cs X5
max f3=CgsXg+ C; X7+ Cg Xg

S.T.

an Xy +ap Xo+anXs<by . (1)
auXa+taxsXs < b, . (2)
Az Xg+az7 X7 +ax Xg<bs ... (3)
asr X1 +aze Xo+ass Xz +au X4

+ a5 X5 + age Xg + a7 X7 + aug Xg < ba ... (4)
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Xo+Xz=bs . (5)
Xeg+Xs=be .. (6)
Xe+ X7 > b, (7)
Xg>bg . (8)

all x; > 0 and |
:Csjr‘)u 1S Jeolad) 3l Ly
(S Sbbedl) 1Y~ LY laas s :maxfy
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max f; =140 X; + 150 X, + 120 X3
min f, =1X4+1Xs

max fs =165 Xg + 145 X; + 160 X5
S.T.

2X;1+18X;+25X3<35
0.75 X4+ 1.2 X5 <25

14Xs+125X,+14Xs<30 o 3)
2X1+1.8X;+25X3+0.75 X4

+12X5+14Xs+125X7+14Xe<50 ... 4)
Xo+Xg=10 L. 5)
X4+ Xe= .. (6)
Xe+X:>8 )
Xg>2 L 8)
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[ Divection | RHS.

Vanable > Kl | * | X8
MacGl | 140 150 120

Min:G2 1 1

MawG3 165 145 160
(] 2 1.8 25

c2 0.75 12

c3 14 1.25 14
c4 2 1.8 25 0.7%5 1.2 14 1.25 1.4
C5 1 1

(i 1 1

C7 1 1

c8 1
Lowesfiound 0 0 0 0 0 0 0 0
UppeiBound M M W W M M M M
VariableType| Integer Integer Integer Integer Integer Integer Integer Integer
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i Linear and Integer Goal Programming -

File Format Resuts Utlides Window Help
w1 |

=]
>

FIER A
& Solution Summary for MOLP with 3 objectives (goals) -

05-08-2008 | Decision | Solution | Basis |Reduced Cost|Reduced Cost| Reduced Cost
20:06:15 | Variable | Value | Status |  Goall Goal 2 Gioal 3

1 Xl § 700  basic 0 0 0

]
=

2 X2 1000 | basic 0 0 0
3 X3 0 atbound  -30.00 0 0
4 X4 | 600  basic 0 0 0
5 X5 0 atbound 0 0 0
b X6 | 800 | basic 0 0 0
l X7 0 athound 0 0 145.00
8 X8 200  basic 0 0 0

Goal I: Maximize G1= = 2,480.00
Goal 2 Minimize G2 = 5.00
Goal 3 Maximize G3= 164000

IRTS ROV RIS I LA
rmas At S Y 0T ad Sl L el 2 S gl ks
of g 1 (7, 10, 5, 0, 8, 0, 2, maxf, = 24808, minf, = 5, maxf; = 16403)
= 6@ Al iz Slpine oag b o3 W 0, 07 e X, Ko, Ko, Xa, Xy ol
(AT e & e e b ol e X7, X, Xa oS AT et S
;¥ el <3S (Constraints Summary) s, xsts Ll

|3 Linear and Integer Goal Programming, E I:I|ﬂ
" B[]0
S NOLP with 3 abjecives (goak B -[o[x]
05-08-2008 Left Hand Right Hand| Slack |Shadow Price | Shadow Price | Shadow Price.
20:10:09 |Constraint| Side |Direction| Side |or Swiplus| Goal 1 Goal 2 Goal 3
1 32.00 <= 35,00 .00 0 0 0
2 2 375 <= 25.00 21.25 0 0 0
3 (=] 14.00 < 30.00 16.00 [} 0 0
4 c4 49.75 < 50.00 0.25 0 0 0
5 C5 10,00 10.00 0 150.00 0 0
3 C6 5.00 - 5.00 0 0 1.00 0
7 c7 B.0D = 8.00 0 1} 0 0
g8 8 2.00 = 2.00 0 0 0 160.00
Linear and Integer Goal Programming E
The problem has integer or binary variables,

Branch-and-bound method veas used to solve the problem.
Nurber of iterations = 55
Mz number of nodes = 25

Total CPU time = 0,313 seconds,

S50l Ol 2 :(3) S
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!
3

200 0240000 500 18000 0 0 0 Becomes feasble
00240000 500 10000 00 0 Dignal Solulon
¥ 00 0 Bass persts
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[ R
N Parametric Analyss for NOLP with 3 objectves (ooals) - GoalG1 .0 ﬂ |

Coefficient  Goal Value | Goal Value| Goal Yalue |Goal G| Leaving | Entering
offl | 6 | 62 | G | Slpe | Vanable |Variable
¥ 0 Dasis  pensie.
0 150000 900 164000 700 Sleck UG X1 Xl
14000 | 248000 500 164000 700 Ovignal  Solution
N

700 Dagis  pensiehs

| ] | —

Oty Bluall S 1(5) Sl
0 U140 o Xy Jobar goin & a3 0F S lpadlly Sl ol 5 ISl s
556 Yy (15008 ) 2480$ ox - LY Jlal st Gy JoY Cudl @ bsb Lbe S5 1 O
Gz, Gy Y Gl
LAY OKG g el Sl oS! g W]

7 Linear and Integer Goal Programming

Fie Smplex Iteration Fomiat Window  Help

Cr R
KU [ X2 | X3 [R4[%5] 8 [ %7 | X8 [Slack C1[Slack C2[Slack C3]Slack_C4]Suphus C7]Suphis C8]Slack UB K1[Sla
Goal 1 C1 [ 140.00 150001200 0 [0 [ 0 [0 | 0 | © 0 ] ] ] ] ]
Goal2CGI 0 | 0 | 0 [toofto0[ 0 [0 [0 [ ® 0 ] ] 0 ] ]
Bass |Goal3C() 0 | 0 | 0 [0 [0 [wao0fusnofieo0n] o 0 ] ] 0 ] 0
Slack C1 C1 1 0 om 0 0 0 1] 0 1.00 0 1] 0 1] 0 -2.00
SackC2 | C2 | | 0 0 o0 004 0 0 0 0 100 0 0 0 0 0
Sck C3 | 3 0 0 o0 00 0 1% 0 0 0100 0 0 140 0
Slack C4 | CA 0 0 0m 0045 0 1% 0 0 0 0 10 0 14 2.0
X2 [13 0 100 1 00 0 0 0 0 0 0 0 0 0 0
x4 i} 1] 0 01.00 1.00 0 ] 0 1] 0 1] 0 1] ] 0
#b C7 1] 0 0 0 0 100 0 0 1] 0 1] 0 1] ] 0
b 8 0 0 0 0 0 0 0 10 0 0 0 0 0 00 0
Xl |UBXI| 100 0 o0 0 0 0 0 0 0 0 0 0 0 0 1.00
Suphus_C7 | UB_B 0 0 0 0 0 00 0 0 0 0 0 10 0 0
Wax Goall| G2 0 0w 00 0 0 0 0 0 0 0 0 TN
Min. Goal 2| Cpd) 0 0 0 0 0 0 1} I} 0 0 |1} 1} |1} 0 1}
Wox Goal3| GiZj 0 0 0 0 0 O0M500 0 0 0 0 0 0 160.00 0
4| | b
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