Math 2270-004 Week 3 notes
We will not necessarily finish the material from a given day's notes on that day. We may also add or

subtract some material as the week progresses, but these notes represent an outline of what we plan to
cover. These notes cover material in 1.5-1.8.

Mon Jan 22
« 1.5-1.6 review of facts we know, and some applications of systems of linear equations.
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Review and consolidation of facts from sections 1.1-1.5:

_ . . . . . th
D If4, . = [gl a, .. gn] is expressed in terms of its columns, with a; being the i~ entry of 4, then
we know

X,d,, + Xy, +... + xd, Row1 (A) X

Xy, + Xy, +... + X dy Row2 (A) X

xa + X,d, +... + xa

So the matrix equation
from 1.4 represents

1la) systems of linear equations, as in 1.1-1.2, as well as

1b) vector (linear combination) equations, as in section 1.3.

The solution set in any such problem is found and understood by reducing the augmented matrix
[ 4,4, .4, b ] to see if the system is consistent, and then backsolving when it is.



2) We can understand a lot about the geometry of the solution set of the matrix equation 4 x = b based on
the shape of the reduced row echelon form of the augmented matrix

[Ay 2] = [Ql’ 229 _na _]
or often just on the shape of the reduced row echelon form of

A= [QI,QZ, gn]
alone.

2a) The system is inconsistent if and only if what is true about rref ([4, b])?
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2b) If the system is consistent then there is a unigue solution x to 4 x = b if and only if what is true
about rref (A4) ?
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2¢) If the system is consistent then the number of free variables in the solution is given by what
number related to rref (4) ?

® of lls ) rref(A) vt F:w‘l—s.

2d) For a fixed matrix A the matrix equation 4 x = b is consistent for all possible choices of b if and
only if what is true about rref (4) ?
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3) Let 4 beasquare matrix.

X

3a) Then the matrix equation 4 x = b is consistent for all possible choices of b if and only if what is
true about rref (A4)?
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3b) Then solutions to the matrix equation 4 x = b are unique if and only if what is true about rref (4) ?
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4) spanning sets

4a) Fewer than m vectors in R™, { a,.4,, .4, } with n < m, will never span all of R” because
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4b) Exactly n vectors in R”, {gl, 4, ..4a } span R” if and only if
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