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In the realm of linear programming and optimization, determining the minimum and maximum
values of an objective function within a feasible region is a fundamental task. Specifically, when
working with the objective function K(x, y) = 5x + 3y, and given constraints that define the feasible
region, identifying the extremal values provides critical insights into the optimal solutions for
various applied problems. Whether in manufacturing, finance, transportation, or resource allocation,
understanding how to find these minimum and maximum values ensures effective decision-making
and efficient resource utilization. This article offers a comprehensive guide to solving such
optimization problems, focusing on the function K(x, y) = 5x + 3y, exploring the concepts of feasible
regions, constraints, and the methods to identify the minimum and maximum within those bounds.

Understanding the Objective Function and Feasible
Region

What is the Objective Function?

An objective function, in the context of linear programming, is a mathematical expression that needs
to be maximized or minimized. In our case:

\[ K(x, y) = 5x + 3y \]

This function might represent profit, cost, or any quantity that needs optimization based on variables
x and y.

What Defines Feasibility?

Feasibility refers to the set of all solutions (x, y) that satisfy the given constraints. These constraints
are typically linear inequalities or equations representing real-world limitations, such as resource
limits, capacity restrictions, or other operational constraints.

For example:
-\(a_ 1x+b 1y\leqc 1)

-\(a 2x+ b 2y\geqc 2)
-\(x\geq 0, y\geq 0)



The intersection of all these constraints forms the feasible region, which is usually a convex polygon
in the xy-plane.

Formulating the Constraints

To find the minimum and maximum of K(x, y), it is essential to clearly define the constraints that
limit the feasible region. Typical constraints include:

1. Resource Limitations: For example, \( 2x + y \leq 20 \)
2. Non-negativity Conditions: \( x \geq 0 \), \(y \geq 0)
3. Additional Constraints: Such as\(x -y \leq 5\), or \( y\leq 10 )

The general approach involves:
- Listing all constraints based on the problem context.

- Graphing the inequalities to identify the feasible region.
- Identifying the vertices (corner points) of the feasible region.

Methods to Find the Minimum and Maximum Values

The core principle guiding the search for extremal values in linear programming problems is the
Corner Point Theorem, which states:

> The absolute maximum and minimum values of a linear objective function over a convex polygonal
feasible region occur at its vertices (corner points).

This theorem simplifies the process to evaluating the objective function at each vertex of the feasible
region.

Step-by-Step Approach

1. Identify all constraints and convert them into equations at equality to find potential corner points.
2. Graph the constraints to visualize the feasible region.

3. Determine the vertices of the feasible region by solving the system of equations at the intersection
points.

4. Evaluate the objective function at each vertex.

5. Compare the values to find the minimum and maximum.

Illustrative Example: Finding Extremes of K(x, y) = 5x +
3y

Suppose the following constraints define the feasible region:



\(x\geq 0\) (non-negativity)

\( vy \geq 0\) (non-negativity)
-\(2x + y\leq 20 )

\(x + 2y \leq 20 )

Let's proceed with the steps:

Step 1: Graph Constraints and Identify Feasible Region

- Plotting the lines:

-\(2x+y=20))

-\(x+2y=20))

- Along with \(x \geq 0 1), \(y \geq 0\)

- The feasible region is the intersection of all inequalities, forming a polygon bounded by these lines
and axes.

Step 2: Find Intersection Points (Vertices)

- Vertex A: Intersection with axes:
-\(x=01),\(y=0))

- Check constraints:

-\(2(0) + 0 \leq 20\) - OK

-\(0 + 2(0) \leq 20\) = OK

- Vertex B: Intersection of \( 2x + y = 20 \) and axes:
-\(x=0\), \(y=20) (since \( 2(0)+ y=20))
- Vertex C: Intersection of \( x + 2y=20\) and axes:
\(y=0Y), \(x=20)

- Vertex D: Intersection of the two lines:

- Solve:

\[

2x +y =20 \quad (1)

\]

\[

X + 2y = 20 \quad (2)

\]

- From (2): \( x=20 - 2y )

- Substitute into (1):

\[

2(20-2y) +y =20

\]

\[

40-4y +y =20

\]

\[

40 - 3y = 20

\]



\[

-3y = -20

\]

\[

y = \frac{20}{3} \approx 6.67

\]

\[

x=20 - 2 \times \frac{20} {3} = 20 - \frac{40} {3} = \frac{60 - 40} {3} = \frac{20}{3} \approx 6.67
\]

- The vertices are approximately:
-A: (0, 0)
- B: (0, 20)
-C: (20, 0)
D: (20/3, 20/3)

Step 3: Evaluate K(x, y) at Each Vertex

Calculate \( K(x, y) = 5x + 3y \):

- At A (0,0):

\[

5(00) + 3(0)=0

\]

- At B (0,20):

\[

5(0) + 3(20) = 60

\]

- At C (20,0):

\[

5(20) + 3(0) = 100

\]

- At D \((20/3, 20/3)\):
\[

5 \times \frac{20}{3} + 3 \times \frac{20}{3} = \frac{100}{3} + \frac{60}{3} = \frac{160}{3}
\approx 53.33

\]

Step 4: Determine Minimum and Maximum Values

- Minimum value: 0 at (0, 0)
- Maximum value: 100 at (20, 0)

Thus, the objective function \( K(x, y) = 5x + 3y \) reaches its minimum of 0 at the origin and
maximum of 100 at the point (20, 0).



Implications and Applications

Understanding how to find the minimum and maximum of an objective function within a feasible
region has vast applications:

- Business Optimization: Maximizing profit or minimizing costs.

- Resource Allocation: Efficient distribution of limited resources.

- Production Planning: Determining optimal production quantities.
- Transportation & Logistics: Minimizing transportation costs.

- Finance: Portfolio optimization within constraints.

Additional Considerations in Optimization Problems

While the above example illustrates a straightforward case, real-world problems often involve:

- Multiple constraints: Leading to more complex feasible regions.

- Nonlinear objectives or constraints: Requiring advanced methods.

- Integer variables: Discrete solutions, often needing integer programming techniques.

- Multiple optimal solutions: When the objective function is constant along a segment of the
boundary.

In such scenarios, tools like the Simplex Method, graphical methods, or software packages (e.g.,
MATLAB, LINDO, or Excel Solver) are employed.

Conclusion

Finding the minimum and maximum values of an objective function like \( K(x, y) = 5x + 3y \) within
a feasible region is a cornerstone of linear programming. By understanding the geometric
interpretation, formulating constraints accurately, and evaluating the objective function at the
vertices of the feasible region, decision-makers can identify optimal solutions efficiently. Mastery of
these techniques enhances problem-solving capabilities across diverse

Frequently Asked Questions

What is the objective function in the problem?

The objective function is K(x, y) = 5x + 3y.

What does it mean to find the minimum and maximum values
of the objective function?

It involves determining the smallest and largest values that K(x, y) can take within the feasible



region defined by the constraints.

What are the typical steps to find the minimum and maximum
of a linear objective function?

Identify the feasible region, determine the vertices (corner points) of this region, and evaluate the
objective function at each vertex to find the extrema.

How does the feasible region influence the minimum and
maximum values?

The feasible region defines the set of all (x, y) satisfying the constraints; the minimum and maximum
of the objective function occur at the vertices of this region.

What are the constraints associated with the problem?

The problem states 'Find the minimum and maximum values of K(x, y) = 5x + 3y' given the feasible
conditions, but specific constraints are not provided in the question.

Why is it important to evaluate the objective function at the
vertices of the feasible region?

Because, in linear programming, the extrema of the objective function occur at the vertices of the
feasible region.

What tools can be used to solve such linear optimization
problems?

Graphical methods for two variables, Simplex method, or software tools like Excel Solver, MATLAB,
or WolframAlpha.

How does the constraint '12' relate to the problem?

It appears to be part of the constraints or the problem statement, but it's incomplete; typically,
constraints are inequalities or equalities involving x and y.

Can the minimum and maximum values be unbounded?

Yes, if the feasible region is unbounded in the direction of the objective function, the minimum or
maximum may not exist or may be infinite.

What additional information is needed to precisely find the
minimum and maximum values?

The specific constraints defining the feasible region are needed to accurately identify the vertices
and compute the objective function's extremal values.



Additional Resources

Find The Minimum And Maximum Values Of The Objective Function K(x, Y) = 5x + 3y 12 If The
Feasible Region Exists — this is a common problem in the field of linear programming, where the
goal is to optimize (either maximize or minimize) a linear objective function subject to a set of
constraints. Linear programming problems appear frequently in operations research, economics,
engineering, and various decision-making processes, where resources are limited, and optimal
solutions are sought within feasible boundaries. In this guide, we will explore how to approach such
problems systematically, focusing on how to find the minimum and maximum values of the objective
function K(x, y) = 5x + 3y, given the constraints that define the feasible region.

Understanding the Core Problem
Before diving into solution techniques, it's important to understand the structure of the problem:

- Objective Function: K(x, y) = 5x + 3y
This is a linear function, which we aim to maximize or minimize.

- Constraints: The problem states "if the feasible" — implying there are constraints that define the
feasible region. These are typically inequalities involving x and y, such as:

- Inequalities (e.g., x = 0, y = 0, or other linear inequalities)
- Equalities, if any, that restrict the region further.

- Feasible Region: The set of all points (x, y) satisfying all constraints. It is usually a convex polygon
(or possibly unbounded), within which the optimal solutions lie.

Step-by-Step Approach to Find the Min and Max

1. Identify and Graph Constraints

The first step is to understand the feasible region:

- List all constraints: These are typically inequalities like:
- X = 0 (non-negativity)

-y=0

- Additional inequalities involving x and y

- Graph the constraints: Plot each inequality on the xy-plane to identify the feasible region, which is
the intersection of all constraints.

2. Find the Feasible Region
- Determine the intersection points: The feasible region is bounded by the intersection of the

constraint lines.
- Identify vertices (corner points): The maximum and minimum of a linear function over a convex



polygon occur at its vertices.
3. Calculate the Corner Points

- Solve the system of equations at each intersection to find the vertices.
- Verify feasibility: Ensure each vertex satisfies all constraints.

4. Evaluate the Objective Function at Each Vertex

- For each vertex (x, y), compute K(x, y) = 5x + 3y.
- Record these values; the highest gives the maximum, the lowest gives the minimum.

5. Conclude the Results
- The maximum value of the objective function over the feasible region is the largest value obtained

at the vertices.
- The minimum value is the smallest value obtained at the vertices.

Detailed Example: Hypothetical Constraints
Suppose the constraints are as follows:

-x=0

-y=20

-x+y=<10

-2x+y=38

Let's analyze these step-by-step.

Graphing the Constraints

-x = 0: Region to the right of the y-axis.

-y = 0: Region above the x-axis.

-x +y < 10: Region below or on the liney = 10 - x.
- 2Xx + y = 8: Region above or on the line y = 8 - 2x.

Determining the Feasible Region

- The feasible region is the intersection of all four regions:
- To the right of x=0.

- Above y=0.
- Below y=10 - x.
- Above y=8 - 2x.

Plotting these, the feasible region is a polygon bounded by the intersection points of these lines.
Finding the Vertices

Calculate the intersection points:



1. Intersection of x + y = 10 and 2x + y = 8:

-Fromx+y=10,y=10-x.
- Substitute into 2x + y = 8:

2x+(10-x) =8

2x+10-x=8

x+10=8

X=-2

- Since x = 0, discard this point (x = -2). No feasible intersection here.

2. Intersection of x + y =10 and y = 8 - 2x:

-Sety=8-2xintox +y = 10:

Xx+(8-2x)=10
Xx+8-2x=10
x+8=10
Xx=2

X = -2 - discard (since x = 0).

3. Intersection of y = 0 and x + y = 10:
-y=0, sox + 0=10 - x=10.

- Check if 2x + y = 8:

210 + 0=20 =8 - yes.

- Point: (10, 0).

4. Intersection of y=0 and y=8 - 2x:
-y=0, so 0=8 - 2x - 2x=8 - x=4.

- Check if x = 0: yes.

- Check if x + y <10: 4+0=4 <10 - yes.
- Point: (4, 0).

5. Intersection of x=0 and y=8 - 2x:
-x=0, y=8 - 0=8.

- Check if y =0: yes.

- Check x + y =10: 0+8=8 <10 - yes.

- Point: (0,8).



6. Intersection of x=0 and x + y =10:
-x=0, y=10.

- Check y=0: yes.

- Check if y=10 satisfies y <10: yes.

- Point: (0,10).

Summarizing Vertices

The feasible vertices are:

Evaluating the Objective Function at Vertices
Calculate K(x, y) = 5x + 3y at each point:

| Vertex | x |y | K(x,y) = 5x + 3y |
e e e |
0,8)]0[8]0+24=24|
0,10)|0]10]0+ 30=230|
4,0)1410]20+0=20|

1

| (
| (
| (
| (10,0)[10]0]50 + 0 = 50 |

Final Results

- Maximum value of K(x, y): 50 at (10, 0).
- Minimum value of K(x, y): 20 at (4, 0).

General Tips and Considerations
Handling Unbounded Regions
Sometimes, the feasible region may be unbounded. In such cases:

- The objective function may tend to infinity or negative infinity.
- To find actual minima or maxima, additional constraints might be necessary.



- If the objective function increases indefinitely in a feasible direction, no maximum exists; similarly
for minima.

Verifying Constraints

Always verify that the vertices are within the feasible region, especially when solving algebraically
or graphically.

Use of Linear Programming Software
For complex problems with many constraints and variables, consider using software tools like:

- Excel Solver

- LINDO

- LINDO API

- MATLAB Optimization Toolbox

- Python libraries such as SciPy or PuLP

Conclusion

Finding the minimum and maximum values of an objective function like K(x, y) = 5x + 3y within a
feasible region involves a systematic approach:

1. Clearly define the constraints.

2. Graph the feasible region.

3. Identify vertices of the feasible polygon.

4. Evaluate the objective function at each vertex.

5. Determine the optimal solutions based on the evaluated values.

This method, known as the corner point method or vertex method, is a fundamental technique in
linear programming. It leverages the convexity of the feasible region and the linearity of the
objective function, ensuring that the extrema occur at vertices. By mastering these steps, you'll be
well-equipped to tackle a wide range of optimization problems efficiently and confidently.

Find The Minimum And Maximum Values Of The Objective
Function KX Y 5x 3y 12 If The Feasible

Find The Minimum And Maximum Values Of The Objective Function K X Y 5x 3y 12 If The Feasible

Related Articles

e Eva Is Showing Her Work In Simplifying (7.3 7.2) 3.8 + 3.7. In Which Step Did Eva Make An

Error?Step
e Cutoff Tests Designed To Detect Purchases Made Before The End Of The Year That Have Been

Recorded In



https://sip.evo9x.com/ma12/find-the-minimum-and-maximum-values-of-the-objective-function-k-x-y-5x-3y-12-if-the-feasible.pdf
https://sip.evo9x.com/ma12/find-the-minimum-and-maximum-values-of-the-objective-function-k-x-y-5x-3y-12-if-the-feasible.pdf
https://sip.evo9x.com/ma12/eva-is-showing-her-work-in-simplifying-7-3-7-2-3-8-3-7-in-which-step-did-eva-make-an-error-step.pdf
https://sip.evo9x.com/ma12/eva-is-showing-her-work-in-simplifying-7-3-7-2-3-8-3-7-in-which-step-did-eva-make-an-error-step.pdf
https://sip.evo9x.com/ma12/cutoff-tests-designed-to-detect-purchases-made-before-the-end-of-the-year-that-have-been-recorded-in.pdf
https://sip.evo9x.com/ma12/cutoff-tests-designed-to-detect-purchases-made-before-the-end-of-the-year-that-have-been-recorded-in.pdf

e G 600 Million Shares Of Common Stock And 3 Million Shares Of 6%, $100 Par Value

Cumulative Preferred

Back to Home


https://sip.evo9x.com/ma12/g-600-million-shares-of-common-stock-and-3-million-shares-of-6-100-par-value-cumulative-preferred.pdf
https://sip.evo9x.com/ma12/g-600-million-shares-of-common-stock-and-3-million-shares-of-6-100-par-value-cumulative-preferred.pdf
https://sip.evo9x.com

