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Introduction

Linear programming (LP) has become a cornerstone of modern optimization, enabling businesses, engineers, and 

researchers to make data �driven decisions under constraints. Whether you are a student tackling a textbook 

assignment or a professional analyst optimizing supply chains, the ability to translate real �world problems into 

mathematical models is invaluable. This article dives deep into the heart of LP – specifically the modeling 

techniques showcased in chapter four linear programming modeling examples. We’ll walk through practical

scenarios, dissect each component of the models, and provide actionable insights that will help you master the art

of LP formulation. By the end, you’ll be equipped to craft robust models that solve complex problems efficiently.

Why Focus on Chapter Four?

Many introductory texts on linear programming structure their content in a logical progression: theory, solution

methods, and then application. Chapter four typically serves as the bridge between abstract concepts and

real �world implementation. It is where students transition from understanding what linear programming is to actually

building models that reflect business constraints and objectives. The examples in this chapter are designed to:

•  Illustrate the step �by �step process of model formulation.

•  Highlight common pitfalls and how to avoid them.

•  Showcase the versatility of LP across industries.

•  Provide a template for writing clean, maintainable models.

By mastering these examples, you’ll gain confidence in tackling new problems with a systematic approach.

Linear Programming Fundamentals Recap

Before diving into the specific examples, let’s briefly revisit the core components of a linear programming model:

1.  Decision Variables: Quantities you want to determine (e.g., number of units produced).

2.  Objective Function: A linear expression to maximize or minimize (e.g., profit, cost).

3.  Constraints: Linear inequalities or equalities representing limits or requirements (e.g., resource availability).

4.  Feasible Region: The set of all points that satisfy every constraint.

5.  Optimal Solution: The point within the feasible region that best optimizes the objective function.

With these elements in mind, we can now explore how chapter four structures its modeling examples.

Example 1: Production Planning for a Small Factory

Problem Overview

A small manufacturing firm produces two products: Widget A and Widget B. Each product requires labor and

material resources. The firm wants to maximize profit while staying within labor and material limits.

Model Formulation

1.  Decision Variables



x1 = units of Widget A produced.

2.  x2 = units of Widget B produced.

Maximize profit: Maximize Z = 20x1 + 30x2

•  Labor: 2x1 + 3x2 "d 120 hours.

•  Material: 4x1 + 2x2 "d 100 units.

•  Non �negativity: x1, x2 "e 0.

Interpretation and Solution

Using the simplex method or an LP solver, the optimal solution might be x1 = 30, x2 = 20, yielding a profit of

$1,100. This solution respects both labor and material limits, illustrating how the model balances resource

constraints with profit maximization.

Example 2: Diet Optimization for a Health Clinic

Problem Overview

A health clinic wants to design a daily meal plan that meets nutritional requirements at minimal cost. The diet 

includes three food items: Food X, Food Y , and Food Z.

Model Formulation

1.  Decision Variables

y1 = grams of Food X.

2.  y2 = grams of Food Y.

3.  y3 = grams of Food Z.

Minimize cost: Minimize C = 0.05y1 + 0.10y2 + 0.08y3

•  Calories: 2y1 + 3y2 + 1.5y3 "e 2000 kcal.

•  Protein: 0.3y1 + 0.4y2 + 0.2y3 "e 50 g.

•  Fat: 0.1y1 + 0.2y2 + 0.15y3 "d 70 g.

•  Non �negativity: y1, y2, y3 "e 0.

Interpretation and Solution

The optimal mix might recommend 400 g of Food X, 300 g of Food Y, and 200 g of Food Z, achieving the required

nutrients while keeping costs low. This example demonstrates how LP can be used to balance multiple nutritional

constraints simultaneously.

Example 3: Transportation Scheduling for a Logistics Company

Problem Overview

A logistics firm must deliver goods from two warehouses to four retail stores. Each warehouse has a limited supply,

and each store has a demand. Shipping costs vary by route.

Model Formulation

1.  Decision Variables

tij = units shipped from warehouse i to store j (i = 1,2; j = 1…4).

Minimize total shipping cost: Minimize :3£ c<sub>ij</sub>t<sub>ij</sub> where cij are known per �unit costs.



•  Supply limits: :6¢�C�¢�&B�S���Væ—G0, :6¢�C&¢�&B�s���Væ—G0.

•  Demand satisfaction: :6’�F–¢�Ò�F¢�`or each store j.

•  Non �negativity: tij "e 0.

Interpretation and Solution

Solving the model yields a cost �optimal routing plan that balances warehouse capacities with store demands. This

example showcases LP’s power in logistics and supply chain optimization.

Example 4: Portfolio Allocation for an Investment Firm

Problem Overview

An investment firm wants to allocate capital among three asset classes (Stocks, Bonds, Commodities) to maximize

expected return while limiting risk.

Model Formulation

1.  Decision Variables

p1 = proportion invested in Stocks.

2.  p2 = proportion invested in Bonds.

3.  p3 = proportion invested in Commodities.

Maximize expected return: Maximize R = 0.12p1 + 0.06p2 + 0.08p3

•  Risk (variance) constraint: 0.04p1² + 0.01p2² + 0.02p3² + 0.02p1p2 + 0.01p1p3 + 0.015p2p3 "d 0.02.

•  Budget: p1 + p2 + p3 = 1.

•  Non �negativity: p1, p2, p3 "e 0.

Interpretation and Solution

The solution might suggest investing 50% in Bonds, 30% in Stocks, and 20% in Commodities, achieving a

balanced risk �return profile. This example demonstrates LP’s applicability beyond traditional manufacturing or

logistics.

Example 5: Workforce Scheduling for a Call Center

Problem Overview

A call center needs to schedule shifts for two types of agents (Senior, Junior) to meet fluctuating call volume while

minimizing labor cost.

Model Formulation

1.  Decision Variables

s = number of senior agents scheduled.

2.  j = number of junior agents scheduled.

Minimize cost: Minimize C = 30s + 20j

•  Coverage: 4s + 2j "e 120 calls.

•  Skill requirement: s "e 20.

•  Non �negativity: s, j "e 0.

Interpretation and Solution



The optimal schedule might involve 25 senior agents and 30 junior agents, balancing cost with coverage

requirements. This example illustrates how LP can be applied to human resource planning.

Common Modeling Pitfalls and How to Avoid Them

•  Incorrect Variable Definitions: Always ensure variables represent realistic quantities (e.g., cannot have 

negative units).

•  Overlooking Non �Negativity: Many LP problems implicitly require non �negative variables; explicitly stating this 

avoids solver errors.

•  Misrepresenting Constraints: Double �check that inequalities capture the real �world limits accurately.

•  Ignoring Integer Requirements: If variables must be whole numbers (e.g., number of trucks), consider integer 

programming or add integrality constraints.

•  Complexity from Redundant Constraints: Remove duplicate or unnecessary constraints to keep the model 

efficient.

Tools and Software for Solving LP Models

Several powerful tools can solve linear programming problems quickly and reliably. Below are some popular options:

•  Excel Solver – User �friendly, ideal for small to medium problems.

•  IBM ILOG CPLEX – Industry �standard solver with advanced features.

•  Gurobi Optimizer – Known for speed and scalability.

•  Python Libraries (PuLP, SciPy, CVXOPT) – Great for integrating LP into custom applications.

•  R Packages (lpSolve, ROI) – Useful for statistical and data �analysis contexts.

Choosing the right tool depends on problem size, complexity, and integration needs.

Case Study: A Real �World Application

Consider a mid �size beverage company that uses the modeling techniques from chapter four to optimize its

distribution network. They faced challenges such as fluctuating demand, limited truck capacity, and varying fuel

costs. By formulating an LP model with decision variables for truck assignments and objective function to minimize

total transportation cost, they achieved a 12% reduction in logistics expenses over a year. This success story

underscores how the concepts in chapter four translate into tangible business value.

Extending the Basics: From Linear to Mixed Integer Programming

While linear programming is powerful, real �world problems often involve discrete decisions—such as selecting

equipment or scheduling staff. Mixed Integer Programming (MIP) extends LP by allowing some

Baca Juga (Artikel Terkait)

•  chapter 26 section 1 origins of the cold war worksheet
   URL: http://www.bbgglobalsolutions.com/chapter-26-section-1-origins-of-the-cold-war-worksheet.pdf

•  chapter 26 section 1 origins of the cold war answers
   URL: http://www.bbgglobalsolutions.com/chapter-26-section-1-origins-of-the-cold-war-answers.pdf

•  chapter 26 section 1 guided reading the 1990s and new millennium answer key
   URL: http://www.bbgglobalsolutions.com/chapter-26-section-1-guided-reading-the-1990s-and-new-millennium-answer-key.pdf

•  chapter 26 reading guide the 1990s and new millennium

http://www.bbgglobalsolutions.com/chapter-26-section-1-origins-of-the-cold-war-worksheet.pdf
http://www.bbgglobalsolutions.com/chapter-26-section-1-origins-of-the-cold-war-answers.pdf
http://www.bbgglobalsolutions.com/chapter-26-section-1-guided-reading-the-1990s-and-new-millennium-answer-key.pdf
http://www.bbgglobalsolutions.com/chapter-26-reading-guide-the-1990s-and-new-millennium.pdf


   URL: http://www.bbgglobalsolutions.com/chapter-26-reading-guide-the-1990s-and-new-millennium.pdf

Tags: #chapter  #four  #linear  #programming  #modeling  #examples



Page 1 of 5



Page 2 of 5



Page 3 of 5



Page 4 of 5



Page 5 of 5


