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Learning Objectives
In this chapter, you will:
	Investigate real world applications of linear programming and related methods.
	Solve linear programming maximization problems using the simplex method.
	Solve linear programming minimization problems using the simplex method.
	4.1: Introduction to Linear Programming Applications in Business, Finance, Medicine, and Social Science In this section, you will learn about real world applications of linear programming and related methods.
	4.2.1: Maximization By The Simplex Method (Exercises)
	4.3.1: Minimization By The Simplex Method (Exercises)
	4.4: Chapter Review

Thumbnail: Polyhedron of simplex algorithm in 3D. (CC BY-SA 3.0; Sdo via Wikipedia)
Simplex Method for Solution of L.P.P (With Examples) | Operation Research

After reading this article you will learn about:- 1. Introduction to the Simplex Method 2. Principle of Simplex Method 3. Computational Procedure 4. Flow Chart.
Introduction to the Simplex Method :
Simplex method also called simplex technique or simplex algorithm was developed by G.B. Dantzeg, An American mathematician. Simplex method is suitable for solving linear programming problems with a large number of variable. The method through an iterative process progressively approaches and ultimately reaches to the maximum or minimum values of the objective function.
Principle of Simplex Method :
It has not been possible to obtain the graphical solution to the LP problem of more than two variables. For these reasons mathematical iterative procedure known as ‘Simplex Method’ was developed. The simplex method is applicable to any problem that can be formulated in-terms of linear objective function subject to a set of linear constraints.
ADVERTISEMENTS:
The simplex method provides an algorithm which is based on the fundamental theorem of linear programming. This states that “the optimal solution to a linear programming problem if it exists, always occurs at one of the corner points of the feasible solution space.”
The simplex method provides a systematic algorithm which consist of moving from one basic feasible solution to another in a prescribed manner such that the value of the objective function is improved. The procedure of jumping from vertex to the vertex is repeated. The simplex algorithm is an iterative procedure for solving LP problems.
It consists of:
(i) Having a trial basic feasible solution to constraints equation,
(ii) Testing whether it is an optimal solution,
(iii) Improving the first trial solution by repeating the process till an optimal solution is obtained.

Computational Procedure of Simplex Method :
The computational aspect of the simplex procedure is best explained by a simple example.
Consider the linear programming problem:
Maximize z = 3x 1 + 2x 2
Subject to x 1 + x 2 , ≤ 4
x 1 – x 2 , ≤ 2
x 1 , x 2 , ≥ 4
< 2 x v x 2 > 0
The steps in simplex algorithm are as follows:
Formulation of the mathematical model:
(i) Formulate the mathematical model of given LPP.
(ii) If objective function is of minimisation type then convert it into one of maximisation by following relationship
Minimise Z = – Maximise Z*
When Z* = -Z
(iii) Ensure all b i values [all the right side constants of constraints] are positive. If not, it can be changed into positive value on multiplying both side of the constraints by-1.
In this example, all the b i (height side constants) are already positive.
(iv) Next convert the inequality constraints to equation by introducing the non-negative slack or surplus variable. The coefficients of slack or surplus variables are zero in the objective function.
In this example, the inequality constraints being ‘≤’ only slack variables s 1 and s 2 are needed.
Therefore given problem now becomes:

The first row in table indicates the coefficient c j of variables in objective function, which remain same in successive tables. These values represent cost or profit per unit of objective function of each of the variables.
The second row gives major column headings for the simple table. Column C B gives the coefficients of the current basic variables in the objective function. Column x B gives the current values of the corresponding variables in the basic.
Number a ij represent the rate at which resource (i- 1, 2- m) is consumed by each unit of an activity j (j = 1,2 … n).
The values z j represents the amount by which the value of objective function Z would be decreased or increased if one unit of given variable is added to the new solution.
It should be remembered that values of non-basic variables are always zero at each iteration.
So x 1 = x 2 = 0 here, column x B gives the values of basic variables in the first column.
So 5, = 4, s 2 = 2, here; The complete starting feasible solution can be immediately read from table 2 as s 1 = 4, s 2 , x, = 0, x 2 = 0 and the value of the objective function is zero.

Flow Chart of Simplex Method :

The inequalities become equations by adding slack , surplus and artificial variables as the following table:
In this case, a slack variable (X 3 , X 4 and X 5 ) is introduced in each of the restrictions of ≤ type, to convert them into equalities, resulting the system of linear equations:
	Match the objective function to zero. Z - 3·X 1 - 2·X 2 - 0·X 3 - 0·X 4 - 0·X 5 = 0

The initial tableau of Simplex method consists of all the coefficients of the decision variables of the original problem and the slack, surplus and artificial variables added in second step (in columns, with P 0 as the constant term and P i as the coefficients of the rest of X i variables), and constraints (in rows). The C b column contains the coefficients of the variables that are in the base.
The first row consists of the objective function coefficients, while the last row contains the objective function value and reduced costs Z j - C j .
The last row is calculated as follows: Z j = Σ(C bi ·P j ) for i = 1..m, where if j = 0, P 0 = b i and C 0 = 0, else P j = a ij . Although this is the first tableau of the Simplex method and all C b are null, so the calculation can simplified, and by this time Z j = -C j .
If the objective is to maximize, when in the last row (indicator row) there is no negative value between discounted costs (P 1 columns below) the stop condition is reached.
In that case, the algorithm reaches the end as there is no improvement possibility. The Z value (P 0 column) is the optimal solution of the problem.
Another possible scenario is all values are negative or zero in the input variable column of the base. This indicates that the problem is not limited and the solution will always be improved.
Otherwise, the following steps are executed iteratively.
First, input base variable is determined. For this, column whose value in Z row is the lesser of all the negatives is chosen. In this example it would be the variable X 1 (P 1 ) with -3 as coefficient.
If there are two or more equal coefficients satisfying the above condition (case of tie), then choice the basic variable.
The column of the input base variable is called pivot column (in green color).
Once obtained the input base variable, the output base variable is determined. The decision is based on a simple calculation: divide each independent term (P 0 column) between the corresponding value in the pivot column, if both values are strictly positive (greater than zero). The row whose result is minimum score is chosen.
If there is any value less than or equal to zero, this quotient will not be performed. If all values of the pivot column satisfy this condition, the stop condition will be reached and the problem has an unbounded solution (see Simplex method theory ).
In this example: 18/2 [=9] , 42/2 [=21] and 24/3 [=8]
The term of the pivot column which led to the lesser positive quotient in the previous division indicates the row of the slack variable leaving the base. In this example, it is X 5 (P 5 ), with 3 as coefficient. This row is called pivot row (in green ).
If two or more quotients meet the choosing condition (case of tie), other than that basic variable is chosen (wherever possible).
The intersection of pivot column and pivot row marks the pivot value , in this example, 3.
The new coefficients of the tableau are calculated as follows:
	In the pivot row each new value is calculated as: New value = Previous value / Pivot
	In the other rows each new value is calculated as: New value = Previous value - (Previous value in pivot column * New value in pivot row)

So the pivot is normalized (its value becomes 1), while the other values of the pivot column are canceled (analogous to the Gauss-Jordan method).
Calculations for P 4 row are shown below:
The tableau corresponding to this second iteration is:
	6.1. The input base variable is X 2 (P 2 ), since it is the variable that corresponds to the column where the coefficient is -1.
	6.2. To calculate the output base variable, the constant terms P 0 column) are divided by the terms of the new pivot column: 2 / 1/3 [=6] , 26 / 7/3 [=78/7] and 8 / 1/3 [=24]. As the lesser positive quotient is 6, the output base variable is X 3 (P 3 ).
	6.3. The new pivot is 1/3.
	6.1. The input base variable is X 5 (P 5 ), since it is the variable that corresponds to the column where the coefficient is -1.
	6.2. To calculate the output base variable, the constant terms (P 0 ) are divided by the terms of the new pivot column: 6/(-2) [=-3] , 12/4 [=3] , and 6/1 [=6]. In this iteration, the output base variable is X 4 (P 4 ).
	6.3. The new pivot is 4.

It is noted that in the last row, all the coefficients are positive, so the stop condition is fulfilled.
The optimal solution is given by the val-ue of Z in the constant terms column (P 0 column), in the example: 33. In the same column, the point where it reaches is shown, watching the corresponding rows of input decision variables: X 1 = 3 and X 2 = 12.
Undoing the name change gives x = 3 and y = 12.
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Business Mathematics Questions and Answers PDF (BBA MBA Mathematics Quiz Book Download)
Business analyst interview questions for analysts with chapter 1-11 practice tests (math trivia questions to ask in interview), publisher description.
The Book Business Mathematics Questions and Answers PDF Download (BBA MBA Math Quiz Book): Business Analyst Interview Questions for Analysts/Freshers & Chapter 1-11 Practice Tests (Business Mathematics Trivia Questions to Ask in Analyst Interview) includes revision guide for problem solving with hundreds of solved questions. Business Mathematics Job Interview Questions and Answers PDF covers basic concepts, analytical and practical assessment tests. "Business Mathematics Quiz Questions" PDF book helps to practice test questions from exam prep notes. The e-Book Business Mathematics job assessment tests with answers includes revision guide with verbal, quantitative, and analytical past papers, solved tests. Business Mathematics Questions and Answers PDF Download , a book covers solved common questions and answers on chapters: Exponential and logarithmic functions, introduction to applied mathematics, linear equations, linear function applications, linear programming, mathematical functions, mathematics of finance, matrix algebra, quadratic and polynomial functions, simplex and computer solution method, systems of linear equations tests for middle school revision guide. Business Analyst Interview Questions and Answers PDF Download , free eBook’s sample covers exam's workbook, interview and certificate exam preparation with answer key. The Book Business Mathematics Interview Questions Chapter 1-11 PDF includes high school question papers to review practice tests for exams. Business Mathematics Practice Tests, a textbook's revision guide with chapters' tests for GMAT/CBAP/CCBA/ECBA/CPRE/PMI-PBA competitive exam. Business Mathematics Questions Bank Chapter 1-11 PDF book covers problem solving exam tests from mathematics textbook and practical book's chapters as: Chapter 1: Exponential and Logarithmic Functions Questions Chapter 2: Introduction to Applied Mathematics Questions Chapter 3: Linear Equations Questions Chapter 4: Linear Function Applications Questions Chapter 5: Linear Programming: An Introduction Questions Chapter 6: Mathematical Functions Questions Chapter 7: Mathematics of Finance Questions Chapter 8: Matrix Algebra Questions Chapter 9: Quadratic and Polynomial Functions Questions Chapter 10: Simplex and Computer Solution Method Questions Chapter 11: Systems of Linear Equations Questions Practice Exponential and Logarithmic Functions interview questions PDF, chapter 1 test to download job questions: Exponential function, and characteristics of exponential functions. Practice Introduction to Applied Mathematics interview questions PDF, chapter 2 test to download job questions: Absolute values and relationships, Cartesian plane, first degree equations, rectangular coordinate systems, second degree equation in one variable, and solving inequalities. Practice Linear Equations interview questions PDF, chapter 3 test to download job questions: Linear equation, Gaussian elimination method, graphical linear equations, graphing linear equations, how to graph with linear equations, linear equations in mathematics, linear equations, slope intercept form, three dimensional coordinate systems, and two variable systems of equation. Practice Linear Programming: An Introduction interview questions PDF, chapter 4 test to download job questions: Graphic solutions, introduction to linear programming, linear objective function, examples, linear programming models, and mathematical programming. Practice Mathematical Functions interview questions PDF, chapter 5 test to download job questions: Mathematical functions, and types of functions. Practice Mathematics of Finance interview questions PDF, chapter 6 test to download job questions: Annuities and future values, annuities and present value, cash flow analysis, cost benefit analysis, and single payment computations. Practice Matrix Algebra interview questions PDF, chapter 7 test to download job questions: Introduction to matrices, inverse matrix, matrix determinant, matrix operations, and types of matrices. Practice Quadratic and Polynomial Functions interview questions PDF, chapter 8 test to download job questions: Graphing quadratic functions, how to graph a parabola, polynomial and rational functions, and quadratic functions characteristics. Practice Simplex and Computer Solution Method interview questions PDF, chapter 9 test to download job questions: Dual simplex method, linear programming simplex method, objective functions, optimal solutions, simplex computer solutions, simplex methods, and simplex preliminaries. Practice Systems of Linear Equations interview questions PDF, chapter 10 test to download job questions: Gaussian elimination method, and two variable systems of equation.
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	PDF Linear optimization and the simplex method (with exercises) by Dan Klain
(1) x1 + x2 = 8 2x1 + x2 = 14 in the two variables x1, x2. Using Gaussian elimination, or even just a little intuition, you can quickly determine that this system of equations is inconsistent; that is, it has no solutions. Equivalently, the three straight lines described by the system do not meet at a common point.




	PDF Linear Programming: Chapter 2 The Simplex Method
Such a solution is called feasible. The initial dictionary solution need not be feasible|we were just lucky above. Simplex Method|First Iteration If x2 increases, obj goes up. How much can x2 increase? Until w4 decreases to zero. Do it. End result: x2 > 0 whereas w4 = 0. That is, x2 must become basic and w4 must become nonbasic.




	PDF UNIT 4 LINEAR PROGRAMMING
A more general method known as Simplex Method is suitable for solving linear programming problems with a larger number of variables. The method through an iterative process progressively approaches and ultimately reaches to the maximum.or minimum value of the objective function.




	PDF Lecture 6 Simplex method for linear programming
Simplex method for linear programming slides credit: Weinan E Outline Examples and standard form Fundamental theorem Simplex algorithm Example: Transportation problem Schematics of transportation problem Example: Transportation problem I Formulation: m n min s = X X cijxij i=1j=1 subject to the constraint xij ≥ bj, j = 1, . . . , n i=1




	PDF Section 2.1
Example 1: Given the objective function P = 10 x − 3 y and the following feasible set, Find the maximum value and the point where the maximum occurs. Find the minimum value and the point where the minimum occurs.




	4.2: Maximization By The Simplex Method
STEP 1. Set up the problem. Write the objective function and the constraints. Since the simplex method is used for problems that consist of many variables, it is not practical to use the variables x x, y y, z z etc. We use symbols x1 x 1, x2 x 2, x3 x 3, and so on. Let.




	PDF 4.3 Linear Programming
Setup the problem. That is, write the objectives functions and constraints. Convert the inequalities into equations. This is done by adding one slack variable to each inequality. Set the objective function equal to zero. Construct the initial simplex tableau. Write the objective function as the bottom row.




	PDF Chapter 4 Solving Linear Programming Problems: The Simplex Method
109 4 Solving Linear Programming Problems: The Simplex Method We now are ready to begin studying the simplex method,a general procedure for solving linear programming problems. Developed by George Dantzig in 1947, it has proved to be a remarkably efficient method that is used routinely to solve huge problems on today's computers.




	PDF 1 The Simplex Method
The simplex algorithm is an iterative algorithm to solve linear programs of the form (2) by walking from vertex to vertex, along the edges of this polytope, until arriving at a vertex which maximizes the objective function c|x. To illustrate the simplex method, for concreteness we will consider the following linear program. maximize 2x1 + 3x2




	PDF Linear Programming: Exercises
LINEAR PROGRAMMING: EXERCISES - V. Kostoglou 18 PROBLEM 10 Solve using the Simplex method, the following linear programming problem: max f(X) = 7/6x 1 + 13/10x 2 with structure limitations : x 1 /30 + x 2 /40 1 x 1 /28 + x 2 /35 1 x 1 /30 + x 2 /25 1 and x 1, x 2 0




	PDF CO350 Linear Programming Chapter 9: The Revised Simplex Method
Chapter 9: Revised Simplex Method 5 Example of revised two-phase method (see also §9.3) Solve the LP using revised two-phase method with smallest-subscript rules. (P ) max (z =) x 1 + 3x 3 s.t. x 1 + 3x 2 − x 3 + 2x 4 = 5 x 1 − 3x 2 + 5x 3 − 4x 4 = −1 x 1, x 2, x 3, x 4 ≥ 0 Multiply the second equation by −1 and add artiﬁcial ...




	PDF Linear programming 1 Basics
identity matrix. Similarly, a linear program in standard form can be replaced by a linear program in canonical form by replacing Ax= bby A0x b0where A0= A A and b0= b b . 2 The Simplex Method In 1947, George B. Dantzig developed a technique to solve linear programs | this technique is referred to as the simplex method. 2.1 Brief Review of Some ...




	4.2.1: Maximization By The Simplex Method (Exercises)
SECTION 4.2 PROBLEM SET: MAXIMIZATION BY THE SIMPLEX METHOD. Solve the following linear programming problems using the simplex method. 4) A factory manufactures chairs, tables and bookcases each requiring the use of three operations: Cutting, Assembly, and Finishing. The first operation can be used at most 600 hours; the second at most 500 ...




	PDF Name: THE SIMPLEX METHOD: STANDARD MAXIMIZATION PROBLEMS
to certain constraints in the form of linear equations or inequalities. The Simplex Method is a method of ﬁnding the corner points for a linear programming problem with n variables algebraically. STANDARD MAXIMIZATION PROBLEMS meet the following conditions: 1.The objective function is maximized 2.All variables in the problem are non-negative.




	PDF Using the Simplex Method to Solve Linear Programming Maximization Problems
The simplex method is the most common way to solve large LP problems. Simplex is a mathematical term. In one dimension, a simplex is a line segment connecting two points. In two dimen-sions, a simplex is a triangle formed by joining the points. A three-dimensional simplex is a four-sided pyramid having four corners.




	4: Linear Programming
4.3: Minimization By The Simplex Method. In this section, we will solve the standard linear programming minimization problems using the simplex method. The procedure to solve these problems involves solving an associated problem called the dual problem. The solution of the dual problem is used to find the solution of the original problem.




	PDF Lecture 5 1 Linear Programming
(The term programming in linear programming, is not used as in computer program-ming, but as in, e.g., tv programming, to mean planning.) For example, the following is a linear program. maximize x 1 + x 2 subject to x 1 + 2x 2 1 2x 1 + x 2 1 x 1 0 x 2 0 (1) The linear function that we want to optimize (x 1 + x 2 in the above example) is called ...




	(PDF) 4 -Solving the linear programming model: Example 3: Solve the
There are two basic ways to solve the linear programming models: (a) Graphical method: This method is used in the case of a specified number of variables (two or three only) but does not...




	PDF 9.4 THE SIMPLEX METHOD: MINIMIZATION
9.4 THE SIMPLEX METHOD: MINIMIZATION In Section 9.3, we applied the simplex method only to linear programming problems in standard form where the objective function was to be maximized. In this section, we extend this procedure to linear programming problems in which the objective function is to be min-imized.




	(PDF) Practical application of simplex method for solving linear
Practical application of simplex method for solving linear programming problems. In this paper we consider application of linear programming in solving optimization problems with constraints. We ...




	(PDF) Linear Programming: Simplex Method
The contents presented herein comprise Chapter 4: Linear Programming Simplex Method of the instructional material titled Basic Concepts and Procedures in Solving Linear Programming Problems: A ...




	Simplex Method for Solution of L.P.P (With Examples)
Example 1: ADVERTISEMENTS: Consider the linear programming problem: Maximize z = 3x 1 + 2x 2 Subject to x 1 + x 2, ≤ 4 x 1 - x 2, ≤ 2 ADVERTISEMENTS: x 1, x 2, ≥ 4 < 2 x v x 2 > 0 Solution: The steps in simplex algorithm are as follows:




	Linear programming: Simplex method example
Operations Research Theory Examples George B. Dantzig Language Example (part 1): Simplex method Solve using the Simplex method the following problem: Consider the following steps: Make a change of variables and normalize the sign of the independent terms. A change is made to the variable naming, establishing the following correspondences:




	Business Mathematics Questions and Answers PDF (BBA MBA Mathematics
The Book Business Mathematics Questions and Answers PDF Download (BBA MBA Math Quiz Book): Business Analyst Interview Questions for Analysts/Freshers & Chapter 1-11 Practice Tests (Business Mathematics Trivia Questions to Ask in Analyst Interview) includes revision guide for problem solvi…
















	Latest Articles
	cover letter for an manager
	samples of case studies in counselling
	write 2 applications of chromatography
	how to write literary fiction
	problem solving in conceptual physics
	event management case study questions
	london review of books bag
	good books io
	annotated bibliography apa owl purdue
	introduction control system
	article rewriting
	midday supervisor cover letter
	3 kinds of related literature
	a written bibliography
	problem solving task math
	creative writing elective high school
	writing an article blog
	waitress no experience cover letter
	how to make a presentation about myself example
	literature 9th grade


	





© 2024 CheerUp. All rights reserved.
Sitemap


	case study
	creative writing
	presentation
	problem solving
	rewiew prompts
	websites tips




