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Vectors

Dot Product

Fact
v and w are orthogonal
& (vyw) =0
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Vectors
(Euclidean) Norm
vl == v {v,v)

Length of the vector




Matrices

m A nx mmatrix is a rectangular array of real numbers with n
rows and m columns

ann ap - Aim

azy 4ax -+ Aym
A=

an1 Adn2 **° Adnm

Note: Vectors are in particular matrices with one column




Matrices

m A nx mmatrix is a rectangular array of real numbers with n
rows and m columns

ann ap - Aim

azy dx -+ Aym
A= . .

an1 Adn2 - dnm

Note: Vectors are in particular matrices with one column

m Addition of matricies
ab L(wx)Z at+w b+ x
(c d) (y z>_<c+y d~|—z)
Scalar multiplication

Let A € R. Wb At Ab
7"(c d):(Ac Ad)




B Matrices

m Matrix multiplication
7 8
9 10

12 1-74+2-91-8+2-10
34 3:-7+4-9 3-8+4-10
56 5:7+6-9 5-8+6-10
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m Matrix multiplication

(5

2 A7 +2.91-84+2-10
3 4 3-7+4-9 3-84+4-10
5

6 5:-74+6-9 5:-8+6-10
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m Matrix multiplication
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B Matrices

m Matrix multiplication

B 8

9 10
HE A7 +2:9 1-84+2-10
3 4 3-7+4-9 3-8+4-10
5 6 5:74+6-9 5-8+6-10

m Every matrix A defines a linear function

fa :R™ — R"with fa(v) =Av

Ave“
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Sipecial mat ricie:s

Zero-Matrix

00
00
o= ..
00
Diagonal-Matrix
a 0
. 0 ay
diag(ai,...,a)) = | . .
0 0
Identity-Matrix
1
0
I, = diag(1,...,1) =

- O

0
0
0
0
0
. c Ran
dan
0
0
. c Rnxn
1
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Transpose of a Matrix

ann ap - Aim apn axr o am
azy 4dx -+ Aym Qi azp - dp2

ap1 dp2 * - dnm A1m A2m " Adnm
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Transpose of a Matrix

ann ap - Aim apn axr o am
azy dx -+ Aym T ajp ax an2
A= L . A = .
an1 Adn2 *** Adnm Aim Bm - Anm
Example:

123 4 ;2 190
A=|56 7 8 = Al = 371

9 10 11 12 48 12




