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Introduction to Feasibility in Linear Programming

When working with linear programming problems, one of the fundamental concepts is the feasibility
of a point with respect to the given constraints. Determining whether a specific point, such as (3, 2),
is feasible involves verifying if it satisfies all the constraints simultaneously. This process is essential
in optimization because feasible points form the set of potential solutions from which the optimal
solution is selected. In this article, we analyze whether the point (3, 2) is feasible for the constraint
2x₁ + 6x₂ ≤ 30, along with other possible constraints that might be part of the problem.

Understanding the Constraint 2x₁ + 6x₂ ≤ 30

The Nature of Linear Constraints

Linear constraints are inequalities that define a region in the Cartesian plane. They are represented
in the form:

- Ax + By ≤ C (less than or equal to)
- Ax + By ≥ C (greater than or equal to)

In our case, the constraint:

2x₁ + 6x₂ ≤ 30

is a linear inequality that restricts the values of x₁ and x₂ within a feasible region.

Graphical Interpretation

Graphically, the boundary line for the constraint is:

2x₁ + 6x₂ = 30

which can be rewritten as:

x₂ = (30 - 2x₁) / 6



This line divides the plane into two regions:

- The region satisfying 2x₁ + 6x₂ ≤ 30 (below or on the line)
- The region satisfying 2x₁ + 6x₂ ≥ 30 (above or on the line)

The feasible region is typically the side that satisfies the inequality depending on the problem
context, often the "less than or equal to" side.

Testing the Point (3, 2) Against the Constraint

Substituting the Coordinates

To check the feasibility of the point (3, 2), substitute x₁ = 3 and x₂ = 2 into the inequality:

2(3) + 6(2) ≤ 30

Calculating:

6 + 12 ≤ 30

which simplifies to:

18 ≤ 30

Result of the Evaluation

Since 18 is less than or equal to 30, the point (3, 2) satisfies this particular constraint.

Considering Additional Constraints

While the point (3, 2) satisfies the primary constraint 2x₁ + 6x₂ ≤ 30, the overall feasibility depends
on other constraints in the problem, which may include:

- Non-negativity constraints: x₁ ≥ 0, x₂ ≥ 0
- Other linear inequalities
- Upper or lower bounds on variables

For a comprehensive feasibility analysis, all relevant constraints must be evaluated together.



Non-negativity Constraints

Most linear programming problems include the non-negativity constraints:

- x₁ ≥ 0
- x₂ ≥ 0

Checking (3, 2):

- x₁ = 3 ≥ 0 → True
- x₂ = 2 ≥ 0 → True

Therefore, the point satisfies the non-negativity constraints.

Additional Constraints and Their Impact

Suppose the problem includes other constraints, such as:

- x₁ + x₂ ≤ 5
- 4x₁ + x₂ ≥ 4

Checking these with (3, 2):

- x₁ + x₂ = 3 + 2 = 5 → satisfies x₁ + x₂ ≤ 5
- 4(3) + 2 = 12 + 2 = 14 ≥ 4 → satisfies 4x₁ + x₂ ≥ 4

If these constraints are part of the problem, then (3, 2) is feasible.

Summary of Feasibility Analysis

Based on the primary constraint:

2x₁ + 6x₂ ≤ 30

and the non-negativity constraints:

- x₁ ≥ 0
- x₂ ≥ 0

the point (3, 2) is feasible.

However, the overall feasibility depends on the complete set of constraints involved in the problem.
If no other constraints conflict with (3, 2), then it can be considered feasible.



Implications for Optimization

Knowing whether a point like (3, 2) is feasible is crucial in linear programming because:

- Feasible points are candidates for optimal solutions.
- Identifying feasible solutions helps in defining the feasible region, which is often a convex polygon
in two dimensions.
- The optimal solution to a linear programming problem is typically found at a vertex (corner point)
of the feasible region, making feasibility analysis essential.

Conclusion

In conclusion, the point (3, 2) satisfies the primary constraint 2x₁ + 6x₂ ≤ 30, as evidenced by the
calculation showing 18 ≤ 30. Additionally, it meets the typical non-negativity constraints. Therefore,
the point (3, 2) is feasible for the constraint 2x₁ + 6x₂ ≤ 30, assuming no other conflicting
constraints are present.

Understanding the feasibility of points is foundational in solving linear programming problems
efficiently. It helps in narrowing down potential solutions and ultimately identifying the optimal
solution that maximizes or minimizes the objective function while respecting all constraints.

Additional Resources for Linear Programming and
Feasibility Analysis

- Linear Programming Textbooks: For comprehensive understanding, refer to textbooks like
"Introduction to Operations Research" by Frederick S. Hillier and Gerald J. Lieberman.
- Graphical Methods: Visualizing constraints and feasible regions can simplify the process, especially
for problems involving two variables.
- Software Tools: Use linear programming solvers like Excel Solver, LINDO, or open-source options
such as SciPy in Python to analyze more complex problems with multiple constraints.

By mastering the concept of feasibility, practitioners and students can better approach optimization
problems, ensuring solutions are valid and applicable in real-world scenarios.

Frequently Asked Questions

Is the point (3, 2) feasible for the constraint 2x₁ + 6x₂ ≤ 30?
True



Does the point (3, 2) satisfy the inequality 2x₁ + 6x₂ ≤ 30?
Yes, because 2(3) + 6(2) = 6 + 12 = 18, which is less than or equal to 30.

Can the point (3, 2) be considered feasible in the given linear
programming constraint?
Yes, since it satisfies the inequality 2x₁ + 6x₂ ≤ 30.

Is the point (3, 2) outside the feasible region defined by 2x₁ +
6x₂ ≤ 30?
No, it is inside the feasible region because it satisfies the inequality.

Would the point (3, 2) violate the constraint 2x₁ + 6x₂ ≤ 30?
No, it does not violate the constraint.

What is the value of 2x₁ + 6x₂ at the point (3, 2)?
The value is 18.

Is the inequality 2x₁ + 6x₂ ≤ 30 true for the point (3, 2)?
Yes, because it evaluates to 18, which is less than or equal to 30.

Based on the calculation, is (3, 2) a feasible solution for the
constraint?
Yes, it is feasible since it satisfies the constraint.

Additional Resources
The Point (3, 2) Is Feasible For The Constraint 2x₁ + 6x₂ ≤ 30

---

Introduction

In the realm of linear programming and optimization, the feasibility of a given point relative to a set
of constraints is fundamental. Determining whether a specific point satisfies the constraints of a
system influences decision-making processes in fields such as operations research, economics,
engineering, and logistics. The question at hand—"Is the point (3, 2) feasible for the constraint 2x₁ +
6x₂ ≤ 30?"—may seem straightforward but warrants a comprehensive analysis to understand its
implications thoroughly. This article aims to explore the concept of feasibility in linear constraints,
dissect the specific constraint in question, evaluate the point (3, 2), and discuss the broader



significance of such analyses within optimization.

---

Understanding Feasibility in Linear Constraints

What Is Feasibility?

Feasibility, in the context of linear programming (LP), refers to whether a specific point (or solution)
lies within the allowable region defined by a set of constraints. Constraints are typically inequalities
or equations that delineate the feasible region— the set of all points satisfying these restrictions. A
point is considered feasible if it satisfies all the constraints simultaneously; otherwise, it is
infeasible.

Why Is Feasibility Important?

- Optimal Solution Identification: Feasibility determines the potential candidates for optimal
solutions.
- Model Validity: Ensuring points are feasible confirms that solutions are practically implementable.
- Constraint Analysis: Helps identify which constraints are binding or non-binding at certain points.

The Geometry of Constraints

Linear inequalities such as 2x₁ + 6x₂ ≤ 30 define half-planes in a two-dimensional space. The
intersection of multiple such half-planes forms the feasible region, often a polygon (or polyhedron in
higher dimensions). Visualizing constraints assists in understanding the shape and extent of this
region.

---

Dissecting the Given Constraint

The Constraint: 2x₁ + 6x₂ ≤ 30

This inequality restricts the values of variables x₁ and x₂ based on the coefficients 2 and 6,
respectively. Its structure suggests a linear boundary with a slope and intercept that can be
visualized graphically.

Graphical Representation

To comprehend the constraint, consider the equation:

\[ 2x₁ + 6x₂ = 30 \]

- This is the boundary line of the inequality.
- The inequality 2x₁ + 6x₂ ≤ 30 indicates the region below or on this line.

Intercepts Calculation:

- x₁-intercept: Set x₂ = 0:



\[ 2x₁ + 6(0) = 30 \Rightarrow x₁ = 15 \]

- x₂-intercept: Set x₁ = 0:

\[ 2(0) + 6x₂ = 30 \Rightarrow x₂ = 5 \]

Plotting these intercepts:

- The line crosses the x₁-axis at (15, 0).
- It crosses the x₂-axis at (0, 5).

The feasible region, therefore, lies on or below this line, extending infinitely in the direction where
the inequality holds.

---

Evaluating the Point (3, 2)

Substituting the Coordinates

To determine whether the point (3, 2) satisfies the constraint:

\[ 2x₁ + 6x₂ \leq 30 \]

Substitute x₁ = 3 and x₂ = 2:

\[ 2(3) + 6(2) = 6 + 12 = 18 \]

Compare this with the right-hand side:

\[ 18 \leq 30 \]

Since 18 is less than 30, the inequality holds true.

Conclusion

Based on this calculation, the point (3, 2) satisfies the constraint 2x₁ + 6x₂ ≤ 30 and is thus feasible
with respect to this single constraint.

---

Broader Context: Is the Point Feasible in a Complete System?

While the point (3, 2) is feasible for the specified constraint, real-world problems often involve
multiple constraints—equalities and inequalities—that collectively define the feasible region.

Considering Additional Constraints

Suppose the problem involves other constraints such as:

- x₁ ≥ 0 (non-negativity constraint)



- x₂ ≥ 0
- Other inequalities (e.g., x₁ + x₂ ≤ 10)

In such cases, the overall feasibility of (3, 2) depends on whether it satisfies all constraints.

For instance:

- x₁ = 3 ≥ 0 ✔️
- x₂ = 2 ≥ 0 ✔️
- x₁ + x₂ = 5 ≤ 10 ✔️

If all other constraints are satisfied, then (3, 2) would be part of the feasible region.

Feasibility in Optimization Problems

In linear programming, the objective is often to maximize or minimize a linear function over the
feasible region. Identifying whether a candidate point like (3, 2) is feasible is a preliminary step
before evaluating its optimality.

---

The Significance of the Point (3, 2)

Practical Interpretation

In real-world applications, the point (3, 2) could represent specific decision variables—such as
production quantities, resource allocations, or scheduling parameters.

- Feasibility indicates whether these decisions comply with the restrictions.
- Efficiency: Using feasible points allows organizations to operate within their resource limitations.
- Optimization: Once feasibility is confirmed, such points are evaluated for optimality concerning the
objective function.

Analytical Implications

- The fact that (3, 2) is well within the boundary defined by 2x₁ + 6x₂ ≤ 30 suggests it is a safe choice
under this constraint.
- Its position relative to other constraints determines whether it's part of the optimal solution set.

---

Analytical Techniques for Feasibility Checks

Beyond substitution, several systematic methods exist to verify feasibility:

1. Graphical Method: Visual plotting of constraints for two variables.
2. Substitution Method: Direct calculation as demonstrated.
3. Linear Programming Software: Use of tools like simplex method, interior-point algorithms, or LP
solvers.
4. Constraint Matrix Analysis: For larger systems, matrix methods help identify feasible solutions.



---

Limitations and Caveats

While straightforward in this case, feasibility analysis can become complex when:

- The system involves numerous constraints.
- Constraints are nonlinear or involve integer variables.
- The feasible region is unbounded or degenerate.

In such scenarios, computational tools are essential to accurately determine feasibility.

---

Broader Implications in Optimization

Understanding whether a point like (3, 2) is feasible has wider significance:

- Decision-Making: Ensures proposed solutions are viable.
- Sensitivity Analysis: Determines how changes in constraints affect feasibility.
- Model Validation: Confirms that models accurately reflect real-world limitations.

In practice, feasibility testing is often an iterative process, refining solutions based on constraint
satisfaction.

---

Conclusion

In summary, the point (3, 2) satisfies the given constraint 2x₁ + 6x₂ ≤ 30, as demonstrated through
substitution and calculation. Its feasibility within this single constraint is clear-cut; however,
comprehensive feasibility in real-world problems depends on satisfying all constraints
simultaneously. This analysis underscores the importance of constraint evaluation in optimization,
serving as a foundational step toward identifying optimal solutions. Whether in manufacturing,
resource allocation, or strategic planning, verifying the feasibility of candidate points like (3, 2)
ensures that solutions are not only mathematically valid but also practically implementable. As linear
programming continues to evolve, mastery of such basic feasibility checks remains a crucial skill for
analysts and decision-makers alike.
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