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Abstract:

The goal programming model is used in the decision-making goals of the issues
containing several objectives are often contradictory, as a result of the inability of
the traditional models of linear programming to address this kind of problems
emerged the importance of programming objectives to deal with these problems,
and in this note we will try to shed light on the programming style goals as a tool
for supporting assistance to take the resolution as one of the most successful
methods in dealing with the practical issues of fact which are often characterized by
complex owing to achieve several objectives simultaneously under a variety of
restrictions, and tried in the applied study the wording of the three models of
programming style the goals and resolved using LINGO program to rationalize the
decision to grant credit in the commercial banks This is done by studying a sample
of the study community, which was in the local development bank BDL, where we
modeled the data according to the method of programming goals using the method
of minimizing deviations, by minimizing the desired deviations related to the
objectives, in order to trade between the loans. Multiple objectives and sometimes
conflicting

Key words: Decision Making, Goal Programming, Quantitative Method, Credit
Granting.
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Sint

(L GP) i1 2Kl Slua¥l iy 3 g0d Sudl 15 il —2-2-2

—

LGP j=1CvjXj — 65 + 6, = gy
SG CI,UX = bi
j) 61])61] 2 0 (I == 1,2,n)

,(v=1,2,...
(=12, ...
,(v=1,2,...k)

Min Z = [Py(55,8,), Po(85,85), . Pr(84,8,))

k)
m)

05 1 X 3l elac) i3 Int 5
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NI ag ) W) (3 54 a5y LeV) bl Alg a2V Wls (3 s 358 LoV B sls V) 1L

AW s e 05T Slaall alel Of o 4

L Py CLEV L @ Wil sladl Cubl gadipl Jo¥) dgls¥t o

Ol (81 Ay gVl o 5y domys (3 5klg Olenially JAabl dakedkl 1Y) 5241 P2 A1 Lglg¥1 o5
L8Ny + N3+ Py oSN Sl

L P LAY a5 o Ll Al e sladl Cub) 332 p3 AW L gV

il ) daal!

J>le o ) ) ek

L Py OLEV L ol alhl slad) Cub) gad i p1 Yt dl- L 1

st:

80X, + 130X, + 95X; + 200X, + 180Xs + 500X, + 540X, + n, —[pg = 200
11.5X, + 10X, + 13X5 + 8.5X, + 8.5Xs + 6X; + 6X, +n, — p, = 80

55X, + 110X, + 60X5 + 80X, + 120Xs + 60X, + 60X, + ns — p; = 400
0.5X; + 1X, + 1X5 + 4X, + 3Xs + 8X, + 18X, + n, — p, = 12

2X, + 1X, + 2X5 + 2X, + 1Xs + 2X, + 1X, + ne — ps = 4

Xi+X + X+ X, +Xs + X+ X, =4

X, + X, + X3 <2

X, +X; <1

Xe+X, <1

X5
DyyNy, =0
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lingo Jlazat sl 2-2 (el

min pl

st
80x1+130x2+95x3+200x4+180x5+500x6+540x7+n1-p2=200
11.5x%1+10x2+13x3+8.5x4+8.5x5+6x6+6x7+n2-p2=80
55x1+110x2+60x3+80x4+120x5+60x6+60x7+n3-p3=400
0.5%1+1x2+1x3+4x4+3x5+8x6+18x7+nd-p4=12
2x1+1x242x3+2x4+1x542x6+1x7+n5-p5=4
X1+x2+x3+x4+x5+x6+x7=4

X14x2+4x3<=2

x4+x5<=1

xX6+x7<=1

end

int x1
int x2
int x3
int x4
int x3
int x6
int x7
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Ol 8V aggdgVl o 3dlg dmys (3 5llg Olanally Jually kel Clua) 522 (P2 Agldl il M .ag
Lbgs nz + 7’l3 + p4 L}‘h aJ)_G}L\ C)U\jﬁ‘)}\

Min Z = n, +n3 +p4

st:

80X, + 130X, + 95X5 + 200X, + 180Xs + 500X, + 540X, + n; — p, = 200
11.5X; + 10X, + 13X; + 8.5X, + 8.5Xs + 6X; + 6X, + /g — p, = 80
55X; + 110X, + 60X; + 80X, + 120X + 60X, + 60X, + 3 — p3 = 400
0.5X; + 1X, + 1X5 + 4X, + 3Xs + 8X, + 18X, + n, —pg = 12

2X1 + 1X, + 2X3 + 2X, + 1Xs + 2Xg + 1X, + ns — ps = 4

X, 4+ X+ Xa+ Xy + Xs+ Xo + X, = 4

X, +X, +X;s<2

X, +Xs<1

X+ X, <1

pP1=0

Xi{s

Py,Ny =0

lingo Jleazl drnall 3-2 sy

min n2+n3+p4

st
BOx1+130x2+95x3+200x4+180x5+500x6+540x7+nl1-p2=200
11.5x1+10x2+13x3+8.5x4+8.5x5+6x6+6x7+n2-p2=80
55x%1+110x2+60x3+80x4+120x5+60x6+60x7+n3-p3=400
0.5x%1+1x2+1x3+4x4+3x548x6+18x7+nd-p4d=12
2x14+1x242x342x4+1x5+2x6+1x7+n5-p5=4
X14+X2+x3+x4+x5+x6+x7=4

X1+x2+4x3<=2

x4+x5<=1
X6+x7<=1
pl=0

end

int x1
int x2
int x3
int x4
int x5
int x6
int x7
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Min Z = pg
St:

80X, + 130X, + 95X; + 200X, + 180X5 + 500X, + 540X, + n, — p; = 200
11.5X; + 10X, + 13X5 + 8.5X, + 8.5X5 + 6X¢ + 6X; +n, —p, = 80
55X; + 110X, + 60X; + 80X, + 120X5 + 60X, + 60X, + n3 — p3 = 400
0.5X; +1X, + 1X53 + 4X, + 3Xs + 8Xg + 18X, + ny, —p, = 12

2X: +1X, + 2X3 + 2X, + 1Xs + 2Xg + 1X; + 15 —ps = 4

Xi+ X+ X3+ X+ X+ X+ X, =4

Xi+X,+ X352

X, +Xs <1

Xe+X, <1

pP1=0

n2+n3+p4= 789.5

Xi{o

P,y =0

lingo Jlazul drnall 4-2 1Sal)

min p5

st
BO0x1+130x2+95x3+200x4+180x5+500x6+540x7+nl-p2=200
11.5x%x1+10x2+13x3+8.5x4+8.5x5+6x6+6x7+n2-p2=80
55x1+110x2+60x3+80x4+120x5+60x6+60x7+n3-p3=400
0.5x1+1x2+1x3+4x4+3x5+8x6+18xT7+nd4-p4=12
2R1+1x24+2x34+2x4+1x54+2x6+1x7+n5-p5=4
K1+xX2+xX3+x4+x5+x6+xT=4

X14+x24+x3<=2

®x4+x5<=1

X6+xT<=1

pl=0

n2+n3+p4=789.5

end

int x1

int x2

int x3

int x4

int x5

int x6

int x7

bp1=0

.n2+n3+p4=789.5

Sla Al s Gld) jaiY) & gana
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MGP

:(Minmax GP) G141 Jael dsun Bluall iy #350d Budl U1 lw—3-2-2

Min Z = max

N~

7=1 C’U]X] — 5; + 51]_ = gU , (’U ey 1,2’ . .k). ) (1)

S 7=1 ClUX] <==> bi ) (l = 1,2, m)

W*s; + w6, < max , (v=12,...k) .....(2)
X,8§,6;,20 (j=12..n) (=12 ...k

SEY A sl WGP ol Gudi a2, 23000 e Min max GPOw a2, 2346 0
A Ol 342 01 AN Cmlo e o) o o 3L BLEAVY i G 0 B2 ool B psi5 )
L DBLANW Olgl dd e SE AN Colo O (ks 3 gadl BELs ) ey sl AJLL SUIEN

s 231 )

46
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Min Z = max

st:

80X; + 130X, + 95X + 200X, + 180X5 + 500X, + 540X, + n; — p; = 200
11.5X; + 10X, + 13X5 + 8.5X, + 8.5X5 + 6X¢ + 6X; +n, —p, = 80
55X; + 110X, + 60X; + 80X, + 120X5 + 60Xy + 60X, + nz — p; = 400
0.5X; + 1X, + 1X5; +4X, + 3Xs + 8Xg + 18X, + ny, —py, = 12

2X: +1X, + 2X3 + 2X, + 1Xs + 2Xg + 1X; +ns —ps = 4

Xi+ X+ X3+ X, + X+ X+ X, =4

Xi+X,+ X352

X, +X:<1

Xe+X, <1

0.3 * p; < max

0.25 * n, < max

0.20 x nz < max

0.15 * p, < max

0.1 * ps < max

Xi{0
Dy, =0
lingoJleazuals aaall 5-2 IKadl

min max

st
80x1+130x2+95x3+200x4+180x5+500x6+540x7+nl-p2=200
11.5x1+10x2+13x3+8.5x4+8.5x5+6x6+6xT7+n2-p2=80
55x1+110x2+60x3+80x4+120x5+60x6+60x7+n3-p3=400
0.5x1+1x2+1x3+4x4+3x5+8x6+18xT+n4-p4=12
2X1+1x2+2x3+2x4+1x5+2x6+1x7+n5-p5=4
X1+X24+x3+xX4+x54+x6+x7=4

X1+x2+x3<=2

x4+x5<=1

X6+xT<=1

0.3pl-max<=0

0.25n2-max<=0

0.2n3-max<=0

0.15p4-max<=0

0.1lpS5-max<=0

end

int x1

int x2

int x3

int x4

int x5

int x6

int x7
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Aa) ol e 22 i e LS A g e ) o Vo
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SGP aglalt Slua¥l iz witw1-2

b Wat NGO maliy 3 Sllaal) Jss) i

SGP Jsk> 6-2 Sl
Global optimal solution found.
Objective value: 791.5000
Objective bound: 791.5000
Infeasibilities: D.000000
Extended solver steps: 0
Total solver iterations: &
Elapsed runtime seconds: 0.48
Model Class: MILE
Total variables: 17
Honlinear wvariables: 0
Integer wvariables: 7
Total constraints: 10
Nonlinear constraints: 0
Total nonzeros: 64
Honlinear nonzeros: 0
Variable Value FReduced Cost
Pl 0.000000 1.000000
N2 734 .0000 0.00D0000
N3 55.00000 0.00D0000
P4 0.5000000 0.00D0000
P5 2.000000 0.00D0000
X1 1.000000 le.00000
2 1.000000 12.00000
¥3 D.000000 25.00000
¥4 D.000000 117.5000
X5 1.000000 55.50000
X6 1.000000 444.0000
X7 0.000000 433.0000
N1 0.000000 1.000000
B2 690.0000 0.000000
B3 0.000000 1.000000
N4 0.000000 1.000000
N5 0.000000 1.000000
Row S5lack or Surplus Dual Frice
1 791.5000 =1.000000
2 D.000000 1.000000
3 D.000000 =1.000000
4 D.000000 =1.000000
5 D.000000 1.000000
B D.000000 1.000000
7 D.000000 D.000000
B D.000000 D.000000
9 D.000000 D.000000
10 D.000000 D.000000
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lingo Jyl> 7-2 K2l

Global optimal solution found.

Objective wvalue: 0.000000
Objective bound: 0.000000
Infeasibilities: 0.000000
Extended solver steps: 0
Total solver iterations: 0
Elapsed runtime seconds: 0.63
Model Class: MILP
Total wariables: 17
MNonlinear wvariables: 0
Integer variables: T
Total constraints: 10
MNonlinear constraints: 0
Total nonzeros: ]
Nonlinear nonzeros: 0
Variable Value Reduced Cost
Pl 0.000000 1.000000
X1 0.000000 0.000000
NZ 1.000000 0.000000
X3 1.000000 0.000000
x4 1.000000 0.000000
X5 0.000000 0.000000
Xa 1.000000 0.000000
X7 0.000000 0.000000
N1 B00.0000 0.000000
BZ 1525.000 0.000000
W2 1567 .500 0.000000
W3 490.00000 0.000000
= 0.000000 0.000000
N4 0.000000 0.000000
B4 2.000000 0.000000
N5 0.000000 0.000000
BS 3.000000 0.000000
Row Slack or Surplus Dual Frice
1 0.000000 =1.000000
2 0.000000 0.000000
3 0.000000 0.000000
4 0.000000 0.000000
5 0.000000 0.000000
f 0.000000 0.000000
7 0.000000 0.000000
B 0.000000 0.000000
g 0.000000 0.000000
10 0.000000 0.000000
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lingo Jy> 8-2 |SLal)

Global optimal sclution found.

Objective value: 174.0000

Objective bound: 174.0000

Infeasibilities: 0.000000

Extended solver steps: 0

Total solver iterations: 0

Elapsed runtime seconds: 0.15

Model Class: MILP
Total variables: 18
MNonlinear wvariables: 0
Integer variables: T
Total constraints: 15
MNonlinear constraints: 0
Total nonzeros: T0
Nonlinear nonzeros: 0

Variable Value

MAX 174.0000

X1 1.000000

Nz 0.000000

X3 1.000000

X4 0.000000

X5 1.000000

Xa 1.000000

X7 0.000000

ol 0.000000

BZ 655.0000

Wz 696.0000

W3 105.0000

B3 0.000000

W4 23.00000

= 23.50000

M5 4.,000000

ES& T.000000

Fl 0.000000

Row Slack or Surplus

1 174.0000

Z 0.000000

3 0.000000

4 0.000000

5 0.000000

f 0.000000

7 0.000000

B 0.000000

] 0.000000

10 0.000000

11 174.0000

12 0.000000

13 153.0000

14 170.4750

15 173.3000

Reduced Cost
0.000000
17.12500
30.00000
Z20.50000
47 BTS00
42 BTS00
123.5000
133.5000

0.2500000

. 000000

. 000000

. 000000

. 000000

. 000000

. 000000

. 000000

. 000000

. 000000

SOOI oo

Dual Price
=1.000000
0.2500000

=0.2500000

. 000000

. 000000

. 000000

. 000000

. 000000

. 000000

. 000000

. 000000

. 000000

. 000000

. 000000

. 000000

COoOoOEOOOoOOoOOoOOoD
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lingo p3 Jsis

Global optimal solution found.

Objective wvalue: 2.000000

Objective bound: 2.000000

Infeasibilities: 0.000000

Extended solver steps: Q0

Total solver iterations: 9

Elapzed runtime seconds: 0.15

Model Class: MILP
Total wvariables: 16
NHonlinear wvariables: 4]
Integer variables: T
Total constraints: 11
Nonlinear constraints: 0
Total nonzeros: 63
NHonlinear nonzeros: 0

Variable Value

F5 2.000000

X1 1.000000

X2 1.000000

X3 0.000000

¥4 0.000000

®5 1.000000

X6& 1.000000

X7 0.000000

N1 0.000000

P2 690.0000

N2 T734.0000

N3 55.00000

P3 0.000000

M4 0.000000

B4 0.5000000

N5 0.000000

Fl 0.000000

Row Slack or Surplus

1 2.000000

2 0.000000

3 0.000000

4 0.000000

5 0.000000

& 0.000000

T 0.000000

B 0.000000

9 0.000000

10 0.000000

11 0.000000

12 0.000000

Reduced Cost

OHOODODOOOOKRMNKMEMNMNKERMNO

. Q00000
. 000000
. 000000
. 000000
. Q00000
. 000000
. 000000
. Q00000
. Q00000
. 000000
. 000000
. Q00000
. 000000
. 000000
. 000000
. 000000
. 000000

Dual Price

-1.
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

CoOooOOoOOoOHOoDOoOOoO

000000
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Global optimal solution found.

Objective wvalue: T789.5000

Objective bound: T89.5000

Infeasibilities: 0.000000

Extended solver steps: 0

Total solver iterations: 6

Elapsed runtime seconds: 0.20

Model Class: MILP
Total wvariables: 16
Honlinear wvariables: 0
Integer variables: T
Total constraints: 10
Nonlinear constraints: 0
Total nonzeros: 62
NHonlinear nonzeros: 4]

Variable Value

NZ2 734.0000

N3 55.00000

B4 0.5000000

X1 1.000000

X2 1.000000

X3 0.000000

x4 0.000000

x5 1.000000

X6 1.000000

X7 0.000000

N1 0.000000

P2 690.0000

B3 0.000000

N4 0.000000

NS 0.000000

BS 2.000000

Pl 0.000000

Row S5lack or Surplus

1 T789.5000

2 0.000000

3 0.000000

4 0.000000

5 0.000000

& 0.000000

7 0.000000

B 0.000000

9 0.000000

10 0.000000

11 0.000000

Reduced Cost
0.000000
0.000000
0.000000
14.00000
11.00000
23.00000
115.5000
54.50000
442 .0000
492, 0000

.000000

. 000000

. 000000

.000000

. 000000

.000000

. 000000

000 O

Dual Price
-1.000000

1.000000
-1.000000
=1.000000
. 000000
. 000000
.000000
. 000000
.000000
. 000000
. 000000

(=] ===
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