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( )
OBasic (GP.bas)

( )
OBasic (GP.bas)

XYZ firm is planning its types of customers to be contacted through
its saleforce. Its plan is to contact the 200 established customers and at
least 120 new customers. In this respect the firm objectives are not to use
any more than 680 hours of salesforce time, not to use any less than 600
hours of salesforce time (2 hours to contact established customer and 3
hours to contact new customer), and to generate sales revenue of at least
$70,000. Therefore, the problem can be summarized with priority level

goals as follows:
120 200
600 680
70
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Decision Variables to be find via a relevant Goal Programming Model:

X1 : the number of established customers contacted 1

X2 : the number of new customers contacted 2

Deviation Variables:
Pi : positive deviation variable of objective i.
Ni : negative deviation variable of objective i.
a=12,.,5 5§...2 1=

Priority Level 1 Goals (Absolute Objectives) -
12

Goal 1: Do not use any more than 680 hours of salesforce time
(minimize p1). 680

Goal 2: Do not use any less than 600 hours of salesforce time (minimize
n2). 600

Priority Level 2 Goal -
Goal 3: Generate sales revenue of at least $70,000 (minimize n3).
70

Priority Level 3 Goals (Management believes that goal S is twice as
important as goal 4) 5.4 -

Goal 4: Call on at least 200 established customers (minimize n4).
200

Goal 5: Call on at least 120 new customers (minimize 2n5).
120
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Goal Programming Model:
Minimize the following achievement (objective) function:
« )
A = ((p1 + n2), (n3), (n4 + 2n5))
Subject to:
2X1+3X2 -pl +nl =680 1
2X1 +3X2 —p2+n2 =600 2
250X1 + 125X2 —p3+n3 =170000 3
X1+ —p4 +n4 =2004
X2 —p5+nS =1205

X1, X2, p1, nl, p2, n2, p3, n3, p4, n4, pS, n5=>0

Solution:

1. Run the Quick Basic program by double clicking QB.exe.

2. Click File pull down menu and select Open.

w

Select the program file GP.bas from list and click OK.
After the program opens, press F5 or Run from pull down menus.

>

5. Enter problem data as required (Number of problem objectives or
goals, number of decision variables, number of priority levels,
variable coefficients, RHS coefficients, coefficients of positive and
negative variables according to priority levels in achievement

function).
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6. In case of entering mistake(s) press Contrl+Break and rerun the
program.

7. The program will exhibit optimal solution (optimal values of
decision and deviation variables, value of achievement function)

and number of simplex tables performed.

The following screens exhibit the above steps to enter and solve the
goal programming model:

GP.bas
:QB.exe

= C:\books\SMPBook\ORDATA ~1\QB.EXE

Open Program...

File QB.exe
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- C:\books\SMPBooK\ORDATA -1\QB.EXE

File Hame: |gp.has

C:\BOOKS“\SMPBOOK~ORDATA™1

éﬁ.has

OK gp.bas

ZI I I

Run
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C:\books\SMPBook\ORDATA

LINEAR GOAL PROGRAMMING

hy
IMPROVED SIHPLEH MRTHOD
CURITTEN BY DR. MOHAMED SHERIF TAWFIK>

The model to be soluved by this program is composed of a set of objectives
{constraints or absolute obhjectives. and goals or non—absolute ohjectives)
which are originally ,.in the base line model. in the form of less than or equal
<=, greater than or equal »= and equalities =.

All base line model DhJBCtlUB should be reconstructed in the form of equal

ities through adding a negative deviation variable [NDU] and subtracting a posit
ive deviation variabhle [PDU] to each objective. A relatively large positive
aspiration level (right-hand-side? value iz reguired for maximization goals and
a small negative aspiration level is required for minimization goals.

The model achievement function is to be formed through using a pre—emptive
ordering of obhjectives uwhere relevant deviation variables are selected in this
function and minimized according to their weights within its priority levels.
Solution algorithm will display optimal values of decision variables,. deviation
variahles and achievement function values {solution values of deviation variahle
= multiplied by their weights as of the achievement function priority levels.

NUMBER OF MODEL OBJECTIUES? 5

Enter 5
C:\books\SMPBook\ORDA 1\QB.EXE

wariables and achievement function values (solution values of deviation variabhle
multiplied by their weights as of the achievement function priority levels.

R OF MODEL OBJECTIVES? 5
OF MODEL DECISION UARIABLES? 2
OF MODEL PRIORITY LEVELS? 3

= I8 ECHO PRINTING ACTIUE THROUGH YOUR PRINTER <(Y¥=YES,.N=NO>7 N

FICIENTS OF OBJECTIVE NO. 1 =
CISION UARIABLE 1 7 2
CISION VARIABLE 2 7 3

FICIENTS OF OBJECTIUVE NO. 2
CISION UARIABLE 1 7 2
CISION VARIABLE 2 7 3

CISION UARIABLE 1 7 258
CISION UARIABLE 2 7 125

FICIENTS OF OBJECTIUVE NO. 4
CISION UARIABLE 1 7 1
CISION VARIABLE 2 ¥ @_

iFICIEHTS OF OBJECTIUE NO. 3
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C:\books\SMPBook\ORDATA ~1\QB.EXE

DECISION VUARIABLE 2 7 3

COEFFICIENTS OF OBJECTIUE NO. 3
CISION UARIABLE 1 7 258
CISION VARIABLE 2 7 125

COEFFICIENTS OF OBJECTIUE NO. 4
CISION UARIABLE 1 7 1
CISION VARIABLE 2 7 @

COEFFICIENTS OF OBJECTIUE NO. &
CISION UARIABLE 1 7 @
CISION VARIABLE 2 7 1

ENTER RIGHT-HAMD SIDE OF EACH MODEL OBJECTIVE. USE A RELATIVELY LARGE POSITIVE
UALUE <SAY 1868,.08A> FOR MAXIMIZATION GOALS. AND RELATIVELY SMALL POSITIVE UALUE

¢SAY B.1> FOR MINIMIZATION GOALS.

RIGHT-HAND-SIDE OF OBJECTIUE NO.
RIGHT-HAND-SIDE OF OBJECTIUE NO.
RIGHT-HAND-SIDE OF OBJECTIUE NO.
RIGHT-HAND-SIDE OF OBJECTIUE NO.
RIGHT-HAND-SIDE OF OBJECTIUE NO.

C:\books\SMPBook\ORDATA ~1\QB.EXE

WEIGHTS OF POSITIUE (PDU)> AND NEGATIVE <(MDU> DEUVIATION VARIABLES ACCORDING TO TH

EIR PRIORITIES IN THE MODEL ACHIEVEMENT FUNCTIOM:
ENTER POSITIUE WEIGHT [OR ZERO1 FOR PDU AND WDV DEVIATION UARIABLES TO EACH

MODEL OBJECTIUVE TO ACTIUATE [OR NON ACTIUATE] FOR MINIMIZATION IN THE MODEL ACHI

EUEMENT FUNCTION,

FOR EXAMPLE, ¥OU MAY ENTER THE FOLLOWINGS WITH RESPECT TO EACH OBJEECTIVE IN

ITS PRIORITY LEVEL;
— FOR ORIGINAL <= OR MINIMIZATION FUNCTIONS ENTER PDU=1 AND NDU=@
— FOR ORIGIMAL >= OR MAXIMIZATION FUNCIIONS ENIER PDU=8 RND NDU 1
— FOR ORIGINAL = OR EQUALITY FUNCTIONS ENTER PDU=1 AND

NDU
<YOU MAY ASSIGN UEIGHT MORE THAN THE VALUE 1 BASED ON THE OBJECTIUE'S IMPORTANC

E RELATIVE TO OTHER MODEL OBJECTIUES>

MODEL PRIORITY LEUEL 1 =
WEIGHT OF PDU IN MODEL OBJECTIVE
WEIGHT MODEL OBJECTIVE
WEIGHT MODEL OBJECTIVE
WEIGHT MODEL OBJECTIVE
WEIGHT MODEL OBJECTIVE
WEIGHT MODEL OBJECTIVE
WEIGHT MODEL OBJECTIVE
WEIGHT MODEL OBJECTIVE
WEIGHT MODEL OBJECTIVE
WEIGHT MODEL OBJECTIVE

B R e e e e ]

P LT e g o [a0 B =
DR TE-
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C:\books\SMPBook\ORDATA ~1\QB.EXE
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C:\books\SMPBook\ORDATA ~1\QB.EXE

— TABLEAU NO. 4 PERFORMED.
— TABLEAU NO. 5 PERFORMED.
— TABLEAU NO. & PERFORMED.
OFTIMAL GOAL PROGRAMMING SOLUTION:

J0E-0E- 0 -J0E- 03030 - J0E 30 - JoE30 o0 - 3030 - oM o0 o0 o0 o0 oo oo e

BASIC UARIABLES:
POSITIVE DEUIATION UAR. PC 2 >= 80

DECISION UARIABLE X< 1 >= 258

POSITIVE DEUIATION UVAR. P< 4 >= 50.00802
MEGATIUE DEUIATION UAR. NC 5§ >= 68.88881
DECISION VARIABLE X< 2 >= 59.99999

ACHIEUEMENT FUNCTION UALUES:
PRIORITY LEVEL 1 = @
PRIORITY LEUEL 2 a
PRIORITY LEUVEL 3 128

MUMBER OF SIMPLEX TABLEAUS COMFLETED:
Initial Tableau FPlus 6 More Tableau<s>.

Press any key to continue

P2=80, X1=250, p4=50, n5=60, X2=60
Achievement function =(0, 0, 120)
Number of simplex tableaus completed 1 + 6

60 = 250 =
(n5 60 x2) 120
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	تركيب اداة تحليل البيانات واداة حل نماذج البرمجة الرياضية  Solver باكسل 
	 
	         قبل بدء تشغيل المستخدم لتطبيقات هذا الكتاب لحل النماذج الكمية  – لابد ان يتأكد من القيام بتركيب كل من الـ Solver والـ Data Analysis (Analysis ToolPak) ضمن القائمة المنسدلة ادوات Tools ببرنامج اكسل. ويبدأ التركيب من تشغيل امر الاضافات Add Ins  بالقائمة المنسدلة ادوات باكسل كالتالي: 
	ا 
	  
	تسغيل امر اضافات من قائمة ادوات. 
	  
	طلب تركيب Analysis ToolPak، Solver : 
	  
	ثم يضغط زرار OK، ويدخل للحاسب قرص ليزر المكتب (اكسل) الذي تم التركيب منه اول مرة. 

	10.pdf
	التطبيق الثامن: 
	 
	حل نموذج برمجة الاهداف 
	(البرمجة الرياضية متعددة الاهداف) 
	ببرنامج المؤلف QBasic (GP.bas) 
	 
	 
	 
	التطبيق الثامن: حل نموذج برمجة الاهداف (البرمجة الرياضية متعددة الاهداف) 
	       ببرنامج المؤلف ََQBasic (GP.bas) 
	 
	 
	    XYZ firm is planning its types of customers to be contacted through its saleforce. Its plan is to contact the 200 established customers and at least 120 new customers. In this respect the firm objectives are not to use any more than 680 hours of salesforce time, not to use any less than 600 hours of salesforce time (2 hours to contact established customer and 3 hours to contact new customer), and to generate sales revenue of at least $70,000. Therefore, the problem can be summarized with priority level goals as follows: شركة س ص ع تخطط سياسة نوعية الاتصال بعملائها من خلال رجال البيع. وتقوم خطتها علي الاتصال بعدد 200 عميل حالي، وعلي الاقل 120 عميل جديد. واهدافها في ذلك الا تتحمل اكثر من 680 ساعة رجال بيع وبحد ادني 600 ساعة، وان تحقق ايراد مبيعات لا يقل عن 70 الف دولار. وبذلك يمكن تلخيص مشكلة تحديد عدد العملاء     الذين يتم الاتصال بهم (يحتاج العميل القديم 2 ساعة اتصال والجديد عدد 3 ساعة اتصال) باولويات تحقيق اهدافها كالتالي: 
	 
	Decision Variables to be find via a relevant Goal Programming Model: متغيرات قرار مشكلة برمجة الاهداف: 
	    X1 : the number of established customers contacted س1 عدد العملاء الحاليون الذين يتم الاتصال بهم 
	    X2 : the number of new customers contacted س2 عدد العملاء الجدد الذين يتم الاتصال بهم 
	 
	Deviation Variables: منغيرات الانحراف عن تحقيق الاهداف 
	    Pi : positive deviation variable of objective i. م ر متغير انحراف موجب 
	    Ni : negative deviation variable of objective i. ل ر متغير انحراف سالب 
	       (I = 1,2,…,5)   ر = 1 ، 2،...،5 
	 
	Priority Level 1 Goals (Absolute Objectives)      مستوي الاولوية الاول – هدف 1،2 
	   Goal 1: Do not use any more than 680 hours of salesforce time (minimize p1). الحد الاقصي لساعات رجال البيع 680 ساعة 
	   Goal 2: Do not use any less than 600 hours of salesforce time (minimize n2). الحد الادني لساعات رجال البيع 600 ساعة 
	 
	Priority Level 2 Goal مستوي الاولوية الثاني- الهدف الثاني 
	    Goal 3: Generate sales revenue of at least $70,000 (minimize n3). تحقيق علي الاقل 70 الف دولار مبيعات  
	 
	Priority Level 3 Goals (Management believes that goal 5 is twice as important as goal 4)  مستوي الاولوية الثالث – هدف 5،4 والاخير ضعف اهمية الاول  
	   Goal 4: Call on at least 200 established customers (minimize n4). يتم الاتصال بعلي الاقل عدد 200 عميل حالي 
	   Goal 5: Call on at least 120 new customers (minimize 2n5). يتم الاتصال بعلي الاقل عدد 120 عميل جديد 
	 
	Goal Programming Model: نموذج برمجة الاهداف 
	   Minimize the following achievement (objective) function: تخفيض دالة التحقق (الهدف) لادني حد لمتغيرات الانحراف التالية عن الاهداف في ثلاثة اولويات: 
	       A = ((p1 + n2), (n3), (n4 + 2n5)) 
	   Subject to:   بشرط 
	    2X1 + 3X2 – p1 + n1                                                             = 680 هدف 1 
	    2X1 + 3X2                 – p2 + n2                                             = 600 هدف 2  
	    250X1 + 125X2                      – p3 + n3                                = 70000 هدف 3 
	          X1 +                                              – p4 + n4                    = 200 هدف 4 
	                        X2                                                – p5 + n5        = 120 هدف 5 
	 
	  X1, X2, p1, n1, p2, n2, p3, n3, p4, n4, p5, n5 => 0 متغيرات القرار والانحراف تساوي او اكبر من صفر             
	 
	Solution: الحل 
	1. Run the Quick Basic program by double clicking QB.exe. تشغيل برنامج البيسك السريع 
	2. Click File pull down menu and select Open. فتح برنامج برمجة الاهداف من قائمة ملف 
	3. Select the program file GP.bas from list and click OK. 
	4. After the program opens, press F5 or Run from pull down menus. تشغيل البرنامج الاخير 
	5. Enter problem data as required (Number of problem objectives or goals, number of decision variables, number of priority levels, variable coefficients, RHS coefficients, coefficients of positive and negative variables according to priority levels in achievement function). ادخال عناصر معاملات المشكلة بحسب مستويات الاولوية 
	6. In case of entering mistake(s) press Contrl+Break and rerun the program.  اضغط علي المفتاحين الموضحين في حالة خطأ الادخال لمعاودة الادخال من البداية 
	7. The program will exhibit optimal solution (optimal values of decision and deviation variables, value of achievement function) and number of simplex tables performed. البرنامج يظهر عناصر الحل الامثل 
	 
	     The following screens exhibit the above steps to enter and solve the goal programming  model: 
	 
	  وتوضح الشاشات التالية تفاصيل ادخال وحل هذا التطبيق ببرنامج المؤلف GP.bas وذلك اولا من خلال تشغيل برنامج QB.exe: 
	 
	ا 
	  
	تشغيل برنامج َQB.exe وطلب فتح ملف من قائمة File 
	  
	طلب فتح ملف gp.bas والضغط علي OK 
	ا 
	  
	طلب Run او تشغيل البرنامج الخاص ببرمجة الاهداف 
	  
	ادخال عدد دوال الاهداف 5 ثم الضغط علي Enter 
	  
	ادخال عدد متغيرات القرار 2 وعدد مستويات الاولوية 3 ومعاملات كل دالة هدف 
	  
	ادخال قيم الطرف الايمن لدوال الاهداف الخمسة ثم Enter 
	  
	ادخال اوزان متغيرات الانحراف الموجبة والسالبة لكل مستوي اولوية 
	  
	ا 
	  
	ادخال باقي اوزان متغيرات للاولويات الثانية والثالثة 
	  
	الحل الامثل للنموذج وهو: 
	P2=80, X1=250, p4=50, n5=60, X2=60 
	Achievement function =(0, 0, 120) 
	Number of simplex tableaus completed 1 + 6 
	والحل الامثل هو: قيمة متغير القرار الاول = 250، والثاني = 60 ، وهذ الحل يحقق اهداف مستوي الاولوية الاول والثاني بالكامل، وينحرف 120 (2× 60 n5) عن تحقيق اهداف مستوي الاولوية الثالثة. 
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