"I think you should be more
explicit here in step two."

EE16A Lec2

More Gaussian Elimination, Matrix-Vector Multiplication




Last time:
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A vector is an array
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A matrix is a
rectangular arrray
of numbers



Drawing vectors graphically
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What is the sum of the two vectors?

_ 2 %5
X, = cR
/
| — /
_ — | 7
_2 X y
> R2 X4
X2 - 1 E B
c e 3 -2
X, TX, = +
1 2 2 1
To add vectors, add each _ 3-2 Draw it graphically
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Does adding vectors X, +X, =X, +X, ?
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Which of these apply?

\/Additive identity: ¥4 (0=x

\/Additive inverse: ¥ 4+(—x)=0



Adding matrices
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To add matrices, add each ) _6 6_

corresponding element!

What if they are not same dimensions?

Then you cannot add them.



Vector transpose
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Matrix transpose

Swaps the rows with the columns




Scaling vectors
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A vector multiplied by a scalar multiplies
all elements of the vector by the scalar.



Scaling matrices

X, = e R’
1 4

What is axX, ?

3 2| [3a 2a
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A matrix multiplied by a scalar multiplies
all elements of the matrix by the scalar.



a, a,
a,, a,
a a

mxa

Must be same!

Multiplying matrices/vectors




Multiplying a vector by a vector
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Multiplying a matrix by a vector
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Systems of equations Ax = b
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Row view

a, a, X,
A a
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What do rows represent?
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How much the variables affect a particular measurement.



Column view

a a, X, bl
da a ‘—"‘
21 2n by
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Linear Combination of @ vectors
weighted by the unknowns!

What do columns represent?

How much a particular variable affects all measurements (sensitivity to that variable).

What if one a-vector is zeros?

Then that variable not measured (could be anything)! No unique solution




Multiplying a matrix by a matrix
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Recall: Linear systems of equations

Rty T,

03,

ax;

:bl

¥ G\Ij = b3 ﬁ

rC'-SIq”- Jt‘:;,,r

Can also be represented as:
= Ty

a o o0 0| b
o 0 & G | b.

a O Qa QO b

' e O Q il:"_"-5+|

-

Or: I




Recall: Gaussian Eliminationfor solving a
linear system of equations

Goal is to transform your system of equations into upper triangular
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0 0 DNl
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What is allowed: * Possible situations:
* Linear combinations of equations  * Unique solution
* Multiply a row by a scalar * Infinitely many solutions

(underdetermined)

* Swap rows - _
* No solution (inconsistent)
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