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Lecture 05: Graphical 
Optimization Techniques
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• Introduction

• Graphical Solution Process
– Linear Problems
– Nonlinear Problems
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Profit Maximization Problem
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Profit Maximization Problem
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Step-by-Step Graphical Solution 
Procedure

• Step 1: Coordinate System Set-up

• Step 2: Inequality Constraint Boundary Plot

• Step 3: Identification of the Feasible Region for an
Inequality
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• Step 4: Identification of the Feasible Region

• Step 5: Plotting of Objective Function Contours

Identification of Feasible Region for 
an Inequality

Bangladesh University of  Eng. & Tech.                                                                     Industrial &Production EngineeringSlide 6 of 27

Objective Function Contour

• A contour is a curve on the graph that connects all points 
having the same objective function value. 

• A collection of points on a contour is also called the level 
set. 

• If the objective function is to be minimized the contours
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If the objective function is to be minimized, the contours 
are also called isocost curves.

A contour

Graphical solution to profit 
maximization problem

• Optimum point D = 
(4, 12); maximum 
profit, P = 8800.
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Use of MATLAB for Graphical 
Optimization
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Profit maximization problem with 
MATLAB
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Design Problem with Multiple 
Solutions

• If a constraint is parallel to the cost function and the
constraint is active at the optimum, there are multiple
solutions to the problem.
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Multiple solutions
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Problem with Unbounded Solutions

• This can happen when we forget a constraint or
incorrectly formulate the problem.
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Unbounded Solutions
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This problem is underconstrained.

Infeasible Problem

• This happens when there are conflicting requirements or
inconsistent constraint equations.

• There may also be no solution when we put too many
constraints on the system.
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Infeasible design optimization 
problem
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Minimum-weight Tubular Column 
Design
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Minimum-weight Tubular Column 
Design

• The column fails if the applied load exceeds the buckling load.
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• The material stress σ for the column is defined as P/A, where A is the
cross-sectional area of the column.

• The material allowable stress under the axial load is σa, and the
material mass density is ρ (mass per unit volume).

Formulation 1 for Column Design
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Formulation 1 for Column Design
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Formulation 2 for Column Design
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Formulation 2 for Column Design
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Graphical Solution for Minimum 
weight Tubular Column
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• Data: P = 10 MN, E = 207 GPa, ρ = 7833 kg/m3, l = 5.0 m, and σ =
5248 MPa.

• Find mean radius R (m) and thickness t (m) to minimize the mass
function subject to constraints.

Tubular Column Design Problem 
Formulation

s.t.
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Graphical Solution
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Graphical Solution
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Assignment-2

• Arora Chapter 3:
– 3.1, 3.6, 3.10, 3.28, 3.33.
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