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Definition of vectors and matrices

A vector u = (U4, Uy, ..., U,) is introduced in MATLAB as follows:
>>u=[uUy, Uy, ..., u,] O >>u=[U; Uy ... u]]
Matrices are defined in a similar manner using ;’ or <Enter>to change aline.

>>u=[12 3]
u=

1 2 3
>>v=[1,-2,4,5,-2]
VvV =

1 -2 4 5 -2
>>

>> A=[1-2; 34]
A =

1 -2

3 4
>>A=[13-42
0,1,0,1]
A =

1 3 4 2

O 1 0 1

>>



Matrix operations

Symbol Operation
+ Addition
- Substraction
* Multiplication
\ Left division
/ Right division
A Power

B the transpose AT of areal matrix A, is denoted by A'
E Expressions
A*A*A and A"3
where A is a square matrix are equivalent.
E Scalar multiplication
x*A and x*u
E “Scalar division”:
Alx and u/x
F “Scalar addition”:
A—-x and u +Xx



Left and right division

A\b Solutonof AX =D

b/A Solutonof XA =D



Elementary matrices

function

eye
Zeros
ones
rand
randn
pascal
magic
hilb
invhilb

1) eye(m,n) and eye([m n]) are equivalent.
2) ones(n) and ones(n,n) are equivalent.

See: help elmat



Defining vectors with a step

U = [y :Step: U,

.

U=u,:step:u,.. Last
possible
value

U = [ul :ulast]

U=u, U /

step=1



Onwg paivetal oto mapdodstyuo mov akolovdel 1 101 0o umopel va ypnoipomomOel
Y10, TNV KOTOOKELT] TIVAK®V.

IHoapdaoerypa 2.3.2
B0 KOTAGKEVAGOVLE TOVG TIVOKEC

1 2 3 4 5
1 2 3 4 5
A= Ko =2 4 6 8 10
10 8 6 4 2
3 6 9 12 15

>> A=[1:5;10:-2:2]

>> B=[1:5;2:2:10;3:3:15]
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Defining subvectors and submatrices

« A(,)) 2> g

* T0A(,)) =2 jcolumn of A
« A(, ) - iline of A

« A(m:n,p:s) =2 submaxtrix

« T10A(end,:) - lastline of A

« TO0A(;, end) -> last column of A



A(:,2)

AN

A(2,3)

a, @&, a, / . A
A= Ay (A Ay, Qs
8y 3 Ay 8y A
| a41 a42 a43 a44 a45
A(1:3,1) A(1:3,3:5)
| &, |d3 dy g
A_ a21 a‘22 a23 a24 a25
a‘31 a32 a‘33 a34 a35
a41 a42 a43 a‘44 a'45




(1 2 3 4]
5 6 7 8
A=
9 10 11 12
13 14 15 16]
elvar o e€Ng:
>> u=1:16
u =
Columns 1 through 13
1 2 3 4 5 6
11 12 13
Columns 14 through 16
14 15 16
>> A=zeros (4);
>> A(:)=u
A =
1 5 9 13
2 6 10 14
3 7 11 15
4 8 12 16
>> A=A
A =
1 2 3 4
5 6 7 8
9 10 11 12
13 14 15 16

10



Element by element operations

Function of a vector or a matrix!

sin(u)

or
exp(A)

Element by element operations:
un2
1./u

A3

A.*B

C=2"A



Example

1 >> x=-4:0.01:4;
f(x)=— ; >> y=1./ ( x.72+1);
X"+ >> plot(x,y)

See also: linspace



Functions for vectors

Yovaptnon Epunveia
max REYLOTO GTOLYELO OLOVOOUATOS
min EMAYLETO GTOLYEI0 OLUVOOUATOG
length UM KOG OLOVUGHOTOS
sort TaEvounon 6€ avEovcea GEPa
sum aBpowopa otorysiov
prod YIVOUEVO OTOL(EI®YV
norm VOPLLO OLOVOGUOTOS
median OLanEGOG
mean pécn Tiun
std TUMIKT] OTOKALGT)




Functions for matrices

Function

max
min
diag
triu
tril
Size
length
norm
det
trace
rank
inv
rref
eig
poly
cond




MATRIX CONCATENATION

>> A=rand(2); B=rand(2),; C=rand(2); D=rand(2);

>> [A B C]
ans =

0.8147

0.9058
>> [A; B; C]
ans
.8147
.9058
.6324
.0975
.9575
.9649

OO0 o000 o ol

>> [A B; C D]

ans
.8147
.9058
.9575
.9649

OO0 ool

See also:

o

.1270
0.9134

.1270
.9134
.2785
.5469
.1576
.9706

O O OO OO

.1270
.9134
.1576
.9706

O O OO

repmat and cat

0.6324
0.0975

0.6324
0.0975
0.9572
0.4854

0.2785
0.5469

0.2785
0.5469
0.8003
0.1419

0.9575
0.9649

0.1576
0.9706



Assigning values to submatrices

A(1:3,1:4)=0
A(3,:)=exp(1)
A(:,3:4)=pi

A(:,end)=1



Comment

Conjugate transpose of A
Transpose of A

Conjugate of A



>> A=[ 1+i 2-3i

4421
A =
1.0000
4.0000
>> A'
ans =
1.0000
2.0000
>> A.'
ans =
1.0000
2.0000
>> A.'"'
ans =
1.0000
4.0000
>>

1]

+
+

1.0000i
2.00001

=

.00001
3.00001

=

.00001
3.00001

=

.00001
2.00001

(1.

N

Example

.0000
.0000

.0000
.0000

.0000
.0000

.0000
.0000

+ +

-

=

.00001
.00001

.00001
.00001

.00001
.00001

.00001
.00001



Comment

MATLAB increases the dimensions of a matrix when necessary.

>> A=ones(3)

A =
1 1 1
1 1 1
1 1 1

>> A(5,6)=3

A =
1 1 1 0 0 O
1 1 1 0 0 O
1 1 1 0 0 O
O 0 0 O 0 O
O 0 0 O 0 3



Other possibilities

A(:,k)=[]
A(k,:))=I[]
A(k:m, :)=[]

A(:,k:m)=[]

Delete

Delete

Delete

Delete

column k

line k

lines k tom

columns k to m



Example

>> A=eye(6); A(:,3:4)=[]

L =
1 0 0 0
0 1 0 0
0 0 0 0
0 0 0 0
0 0 1 0
0 0 0 1

>> A=[eye (2) =zeros(2); zeros(2,4); zeros(2) eye(2)]
L =

1 0 0 0
0 1 0 O
0 0 0 O
0 0 0 0
0 0 1 0
0 0 0 1

>> A=zeros(6,4); A(l:2,1:2)=eye(2); A(5:6,3:4)=eye(2)
A:

1 0 0 0
0 1 0 (
0 0 0 O
0 0 0 O
0 0 1 0
0 0 0 1

==



Thank you!!



