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Matrices

e Ann X d matrix is a table of numbers with 1 rows and d columns.

o We use upper-case letters to denote matrices.

4 [2 5 8 the set of
— q 5 _3 - /.7 mm‘t( Uc‘ﬂ;\

2 vovs &ad
e Since A has two rows and three columns, we say A 2 osluwmns

o Key idea: Think of a matrix as several column vectors, stacked next to each other.

] 5] Y |
~

5 -7

J L > " /‘
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Matrix addition and scalar multiplication
e We can add two matrices only if they have the same dimensions.
e Addition occurs elementwise:
[2 5} 8]+[1 2 3]:[3 7 11
-1 5 -3 0 1 2 -1 6 -1

e Scalar multiplication occurs elementwise, too:

2258_41016
-1 5 -3/ |—-2 10 -6

|
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Matrix-matrix multiplication

o Key idea: We can multiply matrices A and B if and only if:

# columns in A = # rows in B

e f Aisn X dand Bisd x p,then ABisn x p.

o« Example: If A is as defined below, what is AT A?

Azlzl g) 83
‘ ) g _—Jox3
I

> 5]
9

2x3
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T

Question =

Answer at g.dsc40a.com

Assume A, B, and C are all matrices. Select the incorrect statement below.

« AA(B+C)=AB+ AC. /L) B — §$x5§

» B.A(BC) = (AB)C. SxF ~ F x5 2‘ d; £
o Fﬁa’;me”"b‘{)
- D.(A+B)" = A" + B". g?xs, Afx? — Fxt

« E.(AB)T = BT AT,

21


Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

https://docs.google.com/forms/d/e/1FAIpQLSfEaSAGovXZCk_51_CVI587CcGW1GZH1w4Y50dKDzoLEX3D4w/viewform

Matrix-vector multiplication

e Avectorv € R"is a matrix with 7 rows and 1 column.

ST
I

e Suppose A € R™*¢,
o What must the dimensions of v be in order for the projuct A% to be valid?

and Valxl > \))ell CMPV‘“#

o What must the dimensions of ¥ be in order for the product v A to be valid?

(K W4

\77 and = \"/ e RA n Cowrav\mfs
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One view of matrix-vector multiplication

e One way of thinking about the product Av is that it is the dot product of v with every

row of A.
e Example: What is Av?
- o -
2('1_) *(—\'\\9)“(;;\)(%) B [ 2 5 8 ] R
_40 =~ T = - -
=4-> ) 1 B 2x% —5_ ox|

5 ) Av el

2-)+(-)6) + (s )(-2)
= -2-§ +I15 = %)
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Another view of matrix-vector multiplication

« Another way of thinking about the product Av is that it is a linear combination of the
columns of A4, using the weights in v.

e Example: What is Av?

A= ’ 8J i=-1

_ 2 | 5 -4
A\/rz_ - | +(—l)[54 +

a  newr onbnation

04: "'b‘l Co‘wv\r\i GF Al
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Matrix-vector products create linear combinations of columns!

« Key idea: It'll be very useful to think of the matrix-vector product Av as a linear

combination of the columns of A4, using the weights in v.

a1 aiqd | V1 ]
a21 a2d .
A — v =
| Anl And_ nxd | Ud_ & X |
_CL11 _afld-
. a21 ad| | =) Y‘aflLH' > i
Av = vq + ... T+ Vg J\VQC"“OV N
R
| An1 | And | ) 25
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