Gauss Elimination Method

This presentation explores the Gauss elimination method, a fundamental
algorithm in linear algebra for solving systems of linear equations. The method
involves transforming the system into an upper triangular form, which simplifies

the solving process.
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Overview of the Problem

Systems of Equations Applications
The Gauss elimination method is a powerful technique for solving Solving systems of equations is essential in various fields, including
systems of linear equations, which involve multiple equations with engineering, physics, economics, and computer science.

multiple unknowns.
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Mathematical Background

Matrix Representation

Systems of equations are represented as matrices, where each row corresponds to an

1
equation and each column represents a variable.
Elementary Row Operations
2 The method relies on three elementary row operations to transform the
matrix.
Upper Triangular Form
3 The goal is to transform the matrix into an upper triangular form,

where all elements below the diagonal are zero.
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The Gauss Elimination
Algorithm

1 Forward Elimination: Transforming the system into an upper

triangular form.

2 Back Substitution: Solving for the unknowns by substituting

values from the last equation to the first.
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Step-by-Step Example

Step 1
1
Transform the augmented matrix into row echelon form by applying row operations.
Step 2
2 Back substitute to find the solution of the linear system of
equations.
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Advantages and Limitations

Advantages

Ee the leat

1 wind aiad

\iring cacs,

wor stact.
Cand pive.

t ih:mg be you, cope

Wirt 1 rorie caat. fnat yo
witnt,
Doare off if yat Broak heve
and winy,

tones
choryet the yoily. for @%

Tima qot i dase. Wit highly
wth ofled

It is a straightforward and widely used method for solving linear

systems.
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It can be computationally intensive for large systems and prone

to round-off errors.
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Computational Complexity

O(n~3)
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Conclusion and Key Takeaways

Gauss elimination is a fundamental method for solving systems of linear equations. While computationally efficient for small systems, it can
be challenged by large systems and round-off errors. Understanding its advantages and limitations is crucial for choosing the right solution

method.
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