
college algebra curriculum with systems
of inequalities
college algebra curriculum with systems of inequalities is a fundamental component of
many post-secondary mathematics programs, equipping students with essential analytical
and problem-solving skills. This area of study delves into understanding and manipulating
multiple linear or non-linear equations and inequalities simultaneously, a concept vital for
fields ranging from economics and engineering to computer science and operations
research. Mastering systems of inequalities not only builds a robust foundation in
algebraic manipulation but also introduces graphical interpretations that are crucial for
visualizing constraints and feasible regions. This comprehensive article will explore the
typical structure of a college algebra curriculum, with a specific focus on the integration
and importance of systems of inequalities, covering their definition, graphical
representation, solution methods, and real-world applications. Understanding these
concepts is paramount for academic success and for applying mathematical reasoning to
complex, real-world scenarios.
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Core Concepts in Systems of Inequalities
A system of inequalities involves two or more inequalities that are considered
simultaneously. Unlike equations, which represent exact values, inequalities define a
range of possible values. In a college algebra curriculum, the initial focus is typically on
linear inequalities involving two variables. These inequalities, when graphed on a
Cartesian coordinate system, represent a region rather than a specific line or curve. The
solution set for a single linear inequality is a half-plane, with the boundary line being
either included (for $\le$ or $\ge$) or excluded (for < or >).

When these individual inequalities are combined into a system, the solution set becomes
the intersection of all the solution regions of the individual inequalities. This intersection
represents all points that satisfy all inequalities in the system simultaneously.
Understanding the symbols used in inequalities—less than (<), greater than (>), less than
or equal to ($\le$), and greater than or equal to ($\ge$)—is foundational. The curriculum
will meticulously explain how these symbols translate into shaded regions on a graph and
how to correctly interpret the boundary lines.



Definition and Components of a System of Inequalities
A system of inequalities is a collection of two or more inequalities that must all be true at
the same time. For example, a system might include $y > 2x + 1$ and $x \le 3$. Each
inequality within the system is a constraint. These constraints can define boundaries or
limitations on possible solutions. In mathematical modeling, these constraints often
represent real-world restrictions, such as resource limitations, production capacities, or
ethical considerations. The successful resolution of a system of inequalities requires
finding the common domain that satisfies every condition set forth by the individual
inequalities.

The components of a system of inequalities include the variables, the inequality symbols,
and the constants or expressions that define the boundaries. For a system of linear
inequalities in two variables, the general form of each inequality is $ax + by \le c$ or $ax
+ by \ge c$ (where $a$, $b$, and $c$ are constants, and $a$ and $b$ are not both zero).
The college algebra course will systematically introduce these forms and ensure students
can correctly identify and work with them.

Linear vs. Non-linear Inequalities in Systems
While college algebra primarily emphasizes linear inequalities, the curriculum may also
introduce non-linear inequalities as an extension. Linear inequalities result in half-planes
bounded by straight lines. Non-linear inequalities, on the other hand, involve terms with
exponents greater than one, or variables in denominators, leading to curved boundaries
such as parabolas, circles, or hyperbolas. Solving systems involving non-linear inequalities
often requires more advanced graphical interpretation and algebraic techniques because
the regions are not simple half-planes.

The complexity increases significantly with non-linear systems. For instance, a system
might include $x^2 + y^2 \le 9$ (a circle) and $y \ge x$ (a line). The solution set here
would be the region inside or on the circle that is also above or on the line $y=x$. The
college algebra course aims to build proficiency with linear systems first, providing a solid
groundwork before exploring the complexities of non-linear cases, which are often
reserved for more advanced pre-calculus or calculus courses.

Graphical Methods for Solving Systems of
Inequalities
Graphical methods provide an intuitive and visual approach to understanding and solving
systems of inequalities. This method is a cornerstone of college algebra, allowing students
to see the interplay between different constraints. The process involves graphing each
inequality on the same Cartesian plane and then identifying the region where all shaded
areas overlap. This overlapping region, known as the feasible region, represents the set of
all ordered pairs (x, y) that satisfy every inequality in the system.

The initial step in the graphical method is to convert each inequality into its corresponding
equation. This equation defines the boundary line or curve for the inequality. For linear
inequalities, this involves finding two points on the line or using the slope-intercept form.
For non-linear inequalities, it means graphing the curve defined by the equation. Once the



boundary is drawn, the inequality symbol dictates which side of the boundary to shade. A
dashed line is used for strict inequalities (<, >) to indicate that the boundary is not
included in the solution, while a solid line is used for inclusive inequalities ($\le$, $\ge$)
meaning the boundary is part of the solution set.

Graphing Individual Inequalities
To graph a linear inequality like $2x + 3y > 6$, students first graph the line $2x + 3y =
6$. This can be done by finding the x- and y-intercepts. For the x-intercept, set $y=0$, so
$2x = 6$, which gives $x=2$. The point is (2, 0). For the y-intercept, set $x=0$, so $3y =
6$, which gives $y=2$. The point is (0, 2). A dashed line is drawn through these points
because the inequality is strict (>). To determine which side to shade, a test point not on
the line, such as the origin (0,0), is used. Substituting (0,0) into the inequality gives $2(0)
+ 3(0) > 6$, which simplifies to $0 > 6$. This statement is false, so the region that does
not contain the origin is shaded. If the test point satisfied the inequality, the region
containing the origin would be shaded.

For non-linear inequalities, such as $y < x^2 - 1$, the boundary is the parabola $y = x^2 -
1$. This parabola opens upwards and has a vertex at (0, -1). It is graphed as a dashed
curve. Using a test point like (0,0), we substitute into the inequality: $0 < 0^2 - 1$, which
means $0 < -1$. This is false, so the region below the parabola is shaded.

Identifying the Feasible Region
Once each inequality in the system is graphed and its corresponding region is shaded, the
next crucial step is to find the region where all the shaded areas overlap. This overlapping
area is the feasible region, representing all points that simultaneously satisfy every
inequality in the system. In the context of college algebra, this region is often a polygon
for systems of linear inequalities, with its vertices being significant points. These vertices,
or corner points, are particularly important in optimization problems, such as linear
programming, as they often represent optimal solutions.

The college algebra curriculum will guide students through systematically identifying this
common area. It's important to distinguish between solid and dashed boundaries within
the feasible region. If a boundary line or curve is solid, the points on that boundary are
part of the solution set for the system. If a boundary is dashed, the points on that
boundary are excluded from the solution set. The careful shading and observation of these
overlaps are key to correctly interpreting the solution set graphically.

Algebraic Methods for Solving Systems of
Inequalities
While graphical methods offer visual insight, algebraic methods provide precise solutions,
especially for systems with more than two variables or when exact values are needed.
College algebra often introduces algebraic techniques that are extensions of methods used
for solving systems of equations. These techniques are crucial for situations where
graphical representation becomes impractical or impossible, such as in higher dimensions.



The primary algebraic approaches focus on substitution and elimination, adapted for
inequalities. The core idea is to manipulate the inequalities to isolate variables or to
combine them in a way that reveals the solution set. For systems involving linear
inequalities, these methods can be quite direct, building upon the student's prior
knowledge of solving linear equations. However, it is important to remember that
algebraic manipulation of inequalities requires careful attention to the direction of the
inequality sign, particularly when multiplying or dividing by negative numbers.

Substitution Method for Systems of Inequalities
The substitution method for systems of inequalities involves solving one inequality for one
variable and then substituting that expression into the other inequality. For example,
consider the system:
1) $y > 2x - 1$
2) $x + y \le 5$
First, solve the first inequality for $y$: $y > 2x - 1$. Now, substitute this into the second
inequality: $x + (2x - 1) < 5$. Note that we replace $y$ with the expression, but we are
substituting into an inequality involving $y$. Since $y > 2x - 1$, any value of $y$ that is
greater than $2x - 1$ must also satisfy the second inequality if the point is in the solution
set. So, we can consider the boundary condition. If we treat it as an equation for a
moment: $x + (2x - 1) = 5$, we get $3x - 1 = 5$, so $3x = 6$, and $x=2$. This gives us a
boundary value for $x$. However, direct substitution into inequalities requires careful
handling of the inequality sign. A more robust approach using substitution for inequalities
often involves considering the boundary lines and regions.

A more common algebraic approach for systems of inequalities involves transforming the
system into an equivalent form that simplifies finding the intersection of regions. For
systems of linear inequalities, this can sometimes involve finding the intersection points of
boundary lines and then testing regions. For example, with the system $y > 2x - 1$ and $x
+ y \le 5$, we find the intersection of $y = 2x - 1$ and $x + y = 5$. Substituting $y$ from
the first into the second: $x + (2x - 1) = 5 \implies 3x - 1 = 5 \implies 3x = 6 \implies x =
2$. Then $y = 2(2) - 1 = 3$. So, the intersection point is (2,3). This point is a vertex of the
feasible region. The inequalities then define which side of the boundary lines forms the
feasible region.

Elimination Method for Systems of Inequalities
The elimination method, commonly used for systems of linear equations, can be adapted
for systems of linear inequalities. The goal is to add or subtract the inequalities (or
multiples of them) to eliminate one variable or to simplify the system. For instance,
consider the system:

$3x - y < 7$

$x + y \le 10$

We can add these two inequalities directly because the direction of the inequality is the
same relative to the terms being eliminated ($y$ and $-y$ have coefficients of opposite



signs and the same magnitude). Adding the inequalities yields:

$(3x - y) + (x + y) < 7 + 10$

$4x < 17$

$x < \frac{17}{4}$

This gives us a bound on $x$. To find a bound on $y$, we could subtract the second
inequality from the first. However, subtracting inequalities requires multiplying one by -1,
which reverses the inequality sign. So, if we multiply the second inequality by -1, we get $-
x - y > -10$. Now adding this to the first inequality:

$(3x - y) + (-x - y) < 7 + (-10)$

$2x - 2y < -3$

This does not directly eliminate $x$ and isolate $y$. A more structured approach is
required. Often, algebraic methods for inequalities are used to find the vertices of the
feasible region by solving the system of corresponding equations, and then using test
points or graphical analysis to define the region.

The true power of algebraic methods in systems of inequalities lies in their ability to
manage complex constraints and to be extended to systems with more variables, which are
prevalent in linear programming and operations research. While direct algebraic
manipulation to find a compact symbolic solution for the entire region can be complex,
these methods are vital for finding critical points and understanding the boundaries of the
solution space.

Applications of Systems of Inequalities in Various
Fields
Systems of inequalities are not merely abstract mathematical constructs; they are
powerful tools for modeling and solving real-world problems across a vast array of
disciplines. The ability to represent multiple constraints simultaneously makes them
indispensable in fields where resources are limited, production needs to be optimized, or
feasible operating conditions must be defined. College algebra's focus on these systems
provides students with a fundamental understanding of how to translate practical
challenges into mathematical frameworks.

The core concept is that each inequality represents a limitation or requirement. When
these are combined into a system, the resulting feasible region defines all possible
combinations of variables that satisfy all these conditions simultaneously. This is the
essence of optimization and resource allocation problems. The curriculum aims to bridge
the gap between theoretical mathematics and practical application, showing students how
these concepts are employed in professional settings.



Linear Programming and Optimization
Linear programming is a prime example of a field that heavily relies on systems of
inequalities. In linear programming, the objective is to maximize or minimize a linear
objective function subject to a set of linear constraints, which are expressed as
inequalities. For instance, a manufacturing company might want to maximize its profit by
determining the optimal number of units of different products to produce. The constraints
could include limitations on raw materials, labor hours, or machine availability. Each of
these limitations translates into a linear inequality. The feasible region defined by these
inequalities represents all possible production levels that adhere to the constraints, and
the vertices of this region are then evaluated using the objective function to find the
optimal solution.

The college algebra curriculum introduces the foundational concepts of linear
programming, including formulating problems as systems of inequalities and
understanding the geometric interpretation of the feasible region. While solving complex
linear programming problems may involve more advanced techniques like the simplex
method, the underlying principle of defining and analyzing the feasible region using
systems of inequalities is established in college algebra. This provides a critical stepping
stone for students pursuing degrees in business, economics, engineering, and operations
research.

Resource Allocation and Production Planning
In business and economics, systems of inequalities are used extensively for resource
allocation and production planning. Imagine a scenario where a bakery produces two
types of cakes, and each cake requires specific amounts of flour, sugar, and eggs. There
are only limited quantities of these ingredients available. The bakery wants to determine
how many of each type of cake to produce to meet demand or maximize profit while
staying within ingredient limits. Each ingredient constraint can be formulated as a linear
inequality. For example, if $x$ is the number of chocolate cakes and $y$ is the number of
vanilla cakes, and each chocolate cake requires 2 cups of flour while each vanilla cake
requires 3 cups, and only 100 cups of flour are available, the constraint is $2x + 3y \le
100$. Similarly, constraints for sugar, eggs, and potentially labor hours would be
formulated, creating a system of inequalities. The feasible region then represents all valid
production mixes.

Furthermore, systems of inequalities can model demand constraints. For example, if a
company must produce at least 50 units of product A and at least 75 units of product B to
meet contractual obligations, these would be represented as $x \ge 50$ and $y \ge 75$.
The combination of supply and demand constraints, along with resource limitations, forms
a comprehensive system that guides decision-making in production and logistics.

Other Fields and Examples
Beyond business and economics, systems of inequalities find applications in diverse fields.
In engineering, they can describe the tolerance limits for various parameters in a design
or the operating conditions for a system to function safely. For instance, in structural
engineering, stresses and strains in a material must remain within certain bounds, leading
to inequalities that define safe load capacities. In environmental science, models might use



inequalities to represent pollution limits or resource sustainability thresholds.

In computer science, particularly in areas like computational geometry or algorithm
design, systems of inequalities can define regions of interest or constraints on variables.
For example, determining if a point lies within a complex shape or if two geometric objects
intersect can be framed using systems of inequalities. Even in everyday decision-making,
informal systems of inequalities are at play – for example, budgeting for expenses involves
inequalities related to available funds for different categories like housing, food, and
entertainment.

Advanced Topics and Extensions
While the core of college algebra focuses on linear systems of inequalities, the curriculum
often introduces extensions and touches upon more advanced concepts to prepare
students for further mathematical study. These topics build upon the fundamental
principles of graphing and algebraic manipulation, introducing more complex scenarios
and applications. Understanding these extensions provides a more complete picture of the
utility and scope of systems of inequalities.

The progression from simple linear inequalities to non-linear ones, and then to systems
with more variables, represents a natural growth in mathematical complexity. The
curriculum is designed to scaffold learning, ensuring that students master foundational
concepts before tackling more intricate problems. This gradual introduction of complexity
is key to building confidence and competence.

Systems of Non-linear Inequalities
As mentioned earlier, systems involving non-linear inequalities introduce curved
boundaries. These can include circles, ellipses, parabolas, and hyperbolas, defined by
quadratic equations or functions. Solving such systems graphically involves plotting these
curves and determining the regions bounded by them that satisfy the inequalities.
Algebraically, finding intersection points of these curves can be significantly more
challenging than finding intersections of lines, often requiring techniques like substitution
to solve polynomial equations.

For example, a system might involve $x^2 + y^2 \le 16$ (a circle centered at the origin
with radius 4) and $y \ge x^2$ (a parabola opening upwards with its vertex at the origin).
The feasible region would be the area inside or on the circle that is also above or on the
parabola. The intersection points of the boundary curves, $x^2 + y^2 = 16$ and $y =
x^2$, would need to be found. Substituting $y=x^2$ into the circle equation gives $x^2
+ (x^2)^2 = 16$, which simplifies to $x^4 + x^2 - 16 = 0$. This is a quadratic in $x^2$,
and solving it will yield the x-coordinates of the intersection points, leading to the
corresponding y-coordinates.

Inequalities in Three or More Variables
Extending systems of inequalities to three or more variables moves beyond the familiar
two-dimensional Cartesian plane into three-dimensional space (for three variables) and
higher-dimensional spaces. In three dimensions, a linear inequality like $ax + by + cz \le



d$ represents a half-space bounded by a plane. A system of linear inequalities in three
variables would define a region in 3D space, which could be a polyhedron or an
unbounded region.

Graphing these systems in three dimensions becomes challenging and often requires
specialized software. Algebraically, the methods of substitution and elimination can be
extended, although the complexity of calculations increases. These higher-dimensional
systems are fundamental in linear programming and optimization problems that involve
multiple interacting factors, such as those found in complex logistical networks or
economic models with many variables. The conceptual understanding of how these
inequalities define regions and constraints remains consistent, even as the visualization
and algebraic manipulation become more involved.

The Role of Technology in Learning Systems of
Inequalities
In contemporary education, technology plays an increasingly vital role in enhancing the
learning experience for college algebra students, especially when tackling complex topics
like systems of inequalities. Digital tools can demystify abstract concepts, facilitate
exploration, and provide immediate feedback, making the learning process more engaging
and effective. The ability to visualize abstract mathematical ideas is significantly boosted
by technological aids.

From interactive graphing calculators to sophisticated mathematical software, these
resources empower students to explore a wider range of problems and gain deeper
insights than might be possible with traditional methods alone. The curriculum often
integrates these tools to supplement classroom instruction and provide opportunities for
independent study and practice.

Graphing Software and Calculators
Interactive graphing software and advanced graphing calculators are invaluable for
visualizing systems of inequalities. Programs like Desmos, GeoGebra, or even the graphing
capabilities built into many scientific calculators allow students to input inequalities and
instantly see the shaded regions and their intersections. This immediate visual feedback is
crucial for understanding how individual inequalities combine to form a feasible region.

Students can experiment with changing coefficients or inequality signs to observe how the
feasible region is affected, fostering a dynamic learning environment. This allows for a
deeper conceptual grasp of the relationships between the algebraic representation of
inequalities and their geometric interpretations. For systems with non-linear inequalities
or more than two variables, these tools are almost essential for effective visualization.

Online Learning Platforms and Simulators
Numerous online learning platforms and educational websites offer interactive exercises,
tutorials, and simulations focused on systems of inequalities. These platforms often
provide step-by-step guidance through problem-solving processes, adaptive learning paths



that adjust to a student's pace, and immediate feedback on answers. Some platforms even
incorporate gamified elements to increase student engagement.

These resources can serve as excellent supplements to traditional textbook learning and
classroom instruction. They allow students to practice a wide variety of problems,
reinforcing concepts and building proficiency. The accessibility of online tools means
students can practice anytime, anywhere, making learning more flexible and personalized.
The ability to review solutions and explanations at one's own pace is a significant
advantage.

Preparing for Success in College Algebra with
Systems of Inequalities
Successfully navigating the topic of systems of inequalities in a college algebra curriculum
requires a strategic approach to learning and consistent practice. Building a strong
foundation in prerequisite algebraic concepts is essential, as is developing effective study
habits. The goal is not just to memorize procedures but to understand the underlying
principles and their broad applicability.

Proactive engagement with the material, seeking help when needed, and utilizing
available resources are key factors that contribute to student success. The journey
through college algebra, particularly this segment, is designed to enhance analytical
thinking and problem-solving capabilities, skills that are highly valued in academic and
professional pursuits.

Mastering Prerequisites
Before diving into systems of inequalities, a solid grasp of fundamental algebraic concepts
is paramount. This includes fluency in solving linear equations, understanding the
properties of variables and expressions, and proficiency with graphing linear functions.
Knowledge of coordinate planes, slopes, intercepts, and the distinction between solid and
dashed lines is also crucial. For non-linear inequalities, a prior understanding of basic
quadratic functions, circles, and other common curves is necessary.

Students should review topics such as solving single-variable inequalities, understanding
the meaning of inequality signs, and performing algebraic manipulations like combining
like terms and isolating variables. A review of basic function notation and evaluation will
also prove beneficial. Weaknesses in these foundational areas can significantly impede
progress when tackling the more complex material of systems of inequalities.

Effective Study Strategies and Practice
Effective study strategies for systems of inequalities involve a multi-faceted approach.
Regularly attending lectures and actively participating in class discussions are important.
Taking detailed notes that summarize key definitions, methods, and examples is also
crucial. Beyond the classroom, consistent practice is indispensable. Working through a
variety of problems, starting with simpler examples and gradually progressing to more
complex ones, helps solidify understanding and builds confidence.



It is highly recommended to work through textbook exercises, utilize online practice
resources, and form study groups to discuss concepts and problem-solving techniques.
When encountering difficulties, students should not hesitate to seek assistance from
instructors, teaching assistants, or academic support centers. Understanding why a
method works, rather than just how to apply it, leads to deeper comprehension and better
retention.

The Importance of Conceptual Understanding
While mastering the procedural steps for solving systems of inequalities is important, the
true value lies in developing a strong conceptual understanding. This means grasping the
meaning of inequalities as defining regions, understanding that a system represents the
intersection of these regions, and recognizing the significance of the feasible region in
real-world applications. Students should strive to connect the algebraic manipulations
with their graphical interpretations.

Focusing on the "why" behind each step, such as why a particular region is shaded or why
an intersection point is important, fosters critical thinking and analytical skills. This
conceptual clarity is what allows students to adapt their knowledge to new problems and
to apply systems of inequalities effectively in diverse contexts beyond the classroom. It
transforms the learning of mathematics from a rote exercise into a powerful tool for
understanding and shaping the world.

Conclusion (Implicit)
The college algebra curriculum's treatment of systems of inequalities serves as a vital
bridge between fundamental algebraic concepts and advanced mathematical applications.
By mastering the graphical and algebraic techniques for solving these systems, students
gain not only proficiency in mathematical manipulation but also a deeper appreciation for
how mathematics models and solves complex, real-world challenges. The journey through
this topic equips students with analytical tools essential for success in numerous academic
fields and future careers, underscoring the practical significance of this essential
mathematical concept.

Q: What are the main differences between solving
systems of linear equations and systems of linear
inequalities?
A: The primary difference lies in the nature of their solutions. Systems of linear equations
typically have a single unique solution (a point), no solution (parallel lines), or infinitely
many solutions (coincident lines). In contrast, systems of linear inequalities have solution
sets that are regions in the plane, often representing an infinite number of points that
satisfy all inequalities simultaneously. Graphically, equations represent lines or curves,
while inequalities represent half-planes or regions bounded by curves.



Q: Why is the graphical method particularly useful for
systems of inequalities in college algebra?
A: The graphical method is useful because it provides a visual representation of the
solution set, which is the intersection of all the individual solution regions. This visual
approach helps students understand the concept of a "feasible region" and how multiple
constraints combine. It is especially helpful for systems with two variables, making
abstract concepts more concrete and intuitive before moving to more complex algebraic
methods or higher dimensions.

Q: How does the concept of a "feasible region" relate to
real-world applications of systems of inequalities?
A: The "feasible region" represents the set of all possible solutions that satisfy all the given
constraints or limitations in a real-world problem. For example, in production planning, it
defines all possible combinations of products that can be manufactured given resource
limitations. In optimization problems like linear programming, the optimal solution (e.g.,
maximum profit) often lies at a vertex of this feasible region.

Q: What are the key challenges students face when
learning to solve systems of inequalities algebraically?
A: Common challenges include correctly interpreting the inequality signs ($\le$, $\ge$, <,
>) and remembering to reverse the inequality sign when multiplying or dividing by a
negative number. Students may also struggle with substituting expressions into
inequalities, and understanding how algebraic manipulations translate into the correct
boundaries and shading for the solution region. For non-linear systems, solving the
resulting polynomial equations can be a significant hurdle.

Q: How can technology, like graphing software, aid in
learning systems of inequalities?
A: Technology can significantly aid learning by providing immediate visual feedback.
Graphing software allows students to quickly plot inequalities, see the shaded regions, and
observe their intersections to identify the feasible region. This helps in understanding the
geometric interpretation of the solution set and allows for experimentation by changing
parameters to see their effect on the solution, fostering a more dynamic and interactive
learning experience.

Q: Are systems of inequalities only used in mathematics
courses, or do they have applications in other fields?
A: Systems of inequalities are widely applicable in numerous fields beyond mathematics.
They are fundamental in linear programming and optimization in business and economics,
resource allocation, production planning, engineering (for defining operating parameters



and tolerances), computer science (e.g., computational geometry), and even in modeling
environmental constraints or social policies. Their ability to represent multiple limitations
makes them a versatile tool for problem-solving.

Q: What is the role of the vertices of the feasible region
in systems of inequalities, especially in linear
programming?
A: In linear programming, the vertices (or corner points) of the feasible region are critical.
The fundamental theorem of linear programming states that the optimal solution
(maximum or minimum value of the objective function) will occur at one of these vertices.
Therefore, finding these intersection points algebraically is a crucial step in solving
optimization problems.

Q: How do systems of inequalities in three or more
variables differ from those in two variables?
A: In two variables, inequalities define half-planes bounded by lines. In three variables,
they define half-spaces bounded by planes, and the solution is a region in 3D space.
Extending to four or more variables moves into higher-dimensional spaces which are
difficult to visualize but can be analyzed algebraically. The algebraic methods
(substitution, elimination) are conceptually similar but become more computationally
intensive as the number of variables increases.
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