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Scalar: numerical numbers

For example: 1, 0.2, -100, 10.123
The entire collection of real numbers is written as R
Strings are not real numbers

Can be complex numbers C (we will see them later in the course)

x € R & x is a real number
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Two-dimensional vectors

@ A two dimensional vector u has two components, written as

oS les: 1 —-0.1 0
ome examples: ol 125 | o

@ The entire collection of two dimensional vectors is written as R2
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Algebra defined on R?

@ Addition of two vectors

il )=
—|— =
Uy %) upx + v

o Multiplication by a scalar

cx =[5
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Examples of vector algebra




More examples

A=l

BN
+ g =33 - [}
° 3/ H = Not defined...
03+ E] = Not defined...
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Geometric description of R?

Vectors can be represented by an arrow in a rectangular coordinate system.
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Geometric interpretation of vector addition

Addition using the parallelogram rule
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Geometric interpretation of scalar vector multiplication

Changes the length of the vector, and changes direction if it is multiplied
by a negative number
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Three dimension vector space R3

e Examples of vectors in R3

1 0 -0.1

21,101, 2
-1 0 100
@ Addition
u Vi u+w
wl+ (vl =luwt+w
u3 v3 us + v3
o Multiplication
X C x x
Cx |yl =|Cxy
z Cxz
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Geometric Representation in R3

We can still use multiplication and addition in analogous way as in R?
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n-dimensional vector space R”

°
X1
X2
X = eR"
Xn
@ Addition and Multiplication
X1 " axXxy+ b x v
X0 ¥ axxa+bxy
ax | .| +bx|.|= )
Xn Yn axXxp+bxy,
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@ A matrix is a rectangular array of numbers, arranged in rows and
columns.

For example:

_ 12 -1 _ Jau a2 a3,
e A= [3 4 _2.5] = [321 . 323] is called a 2 x 3 (read two by

three) matrix.

Each entry is referred to by two indexes (i, j), specifying the row and
column of the entry in A

@ aj : entry at i-th row and j-th column

Xiaohui Xie (UCI) ICS 6N January 11, 2017 13 / 14



@ In general, an m X n matrix has m rows and n columns.
a1l a2 ... dln
ani a» ... din

o A=
dml adm2 ... dmn

@ aj : entry at i-th row and j-th column
In Matlab, ajj is written A(/, )
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