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Linear Algebra From the Start for Beginners - Geometry, Algebra and Practice
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Linear Algebra is a fundamental branch of mathematics with a wide range of practical
applications. In this course, we’ll explore the geometric and algebraic aspects of linear transformations,
vectors, and matrices. Whether you’re an aspiring engineer, data scientist, or economist,
understanding Linear Algebra is essential.

We will start by building a solid foundation in geometry with concepts like points, lines, planes,
and vectors. Then we will explore how transformations affect geometric shapes and structures, and
learn how to represent points, vectors, and linear transformations using coordinates. Coordinate
systems allow us to express geometric objects algebraically and bridge the gap between geometry and
algebra. Thus, manipulating geometric objects becomes a matter of algebraic computation. For
example, we can calculate lengths, areas, volumes, and angles using matrix operations. The
applications of using algebraic computations for geometric objects abound from analyzing data in
statistics to optimizing engineering systems. One shall see how seemingly abstract algebraic concepts
find real-world meaning in geometric contexts. These cross-over connections enrich our understanding
and provide powerful tools for problem-solving.

Throughout the course, teaching assistants will lead practice sessions. Here, students will tackle
exercise problems related to the material and explore practical implementations of Linear Algebra
concepts. Some exercises will involve Python programming. Thus, bring your laptops to the classes!

Keywords: Vector, Matrix, Eigenvalue, Simultaneous linear equations
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LU decomposition with Forward and Backward Solver
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Linear algebra has become a very important subject in today’s computer and computing world.

In particular, the user interface on the screen and the animated movies (games) are indeed driven by

linear algebra and algorithms in their background. On the other hand, linear algebra itself is a

fundamental subject in mathematics, which, together with calculus, serves as a cornerstone for nearly

all areas of mathematics. This course approaches linear algebra graphically; incorporates mathematics

with applications; and eventually provides an interesting visual experience for students who want to

know linear algebra with an intuitive sense.
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