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Lay Chapters 1-4

©® Chapter One:
Solving systems of linear equations by row reduction,
conversion to matrices and vectors, solution sets, linear
independence, linear transformations.

® Chapter Two:
Working with matrices, inverses.

© Chapter Three:
Determinants.

® Chapter Four:
Vector spaces, subspaces, null space, column space,
bases, dimension, rank, Markov chains.
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Solve 2x;,

3x2 + 2x3 = 1
+ 4xy=—-2 < Row reduce
X, +2x,+3x;= 0




Solve Everything with Gauss

Question Asks For Gaussian Answer

Solution of linear system | Row reduce augmented matrix,
read off solution

Number of solutions RRAM, free columns?

Matrix injective (one-to- | Row reduce coefficient matrix, free
one) columns?

Any solutions RRAM, 0 ... 0 17

Matrix surjective (onto) | RRCM, zero rows?
Basis for column space | RRCM, pivot columns from origi-

nal matrix
Basis for row space RRCM, non-zero rows
Basis for null space RRCM, set each free variable to 1
Determinant RRCM, keep track of scales and
swaps

Invertible RRCM, identity?



Solve Everything with Gauss

[A]b] =

-2
not 1-—1

Basis Col(A) linearly dependent

linearly independent dim Null = 1

3 0
Rank =2 0 1 2 1

Solution

Basis Row(A) 0 % 0 a—

not onto det(A) =0
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