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Vector

m Entering a vector

The elements of vectors in MATLAB are enclosed by square
brackets and are separated by spaces. For example, to enter a
row vector, v, type

>>v=1[1471013]

v=

1471013

® semicolon (;) must separate the components of a column vector,
>>w = [1;4;7;10;13]
=
1
4
7
10
13
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transpose

m The operation is denoted by an apostrophe or a
single quote ().

Element of Vector

v(1) is the first element of vector v, v(2) its second element, and
so forth.

to access blocks of elements, we use (:). For example,
>>v(1:3)
ans =
147

Or, all elements from the third through the last elements,
>> v(3,end)
ans =
71013

If v is a vector, writing
>>v(:) produces a column vector, whereas writing
>>v(l:end) produces a row vector.
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Matrix

m A matrix is an array of numbers. To type a
matrix into MATLAB you must

= begin with a square bracket, |
m separate elements in a row with spaces or commas (,)
= use a semicolon (;) to separate rows

= end the matrix with another square bracket,]

Matrix

=[123;456;789

>> A(2,1)
ans —

4
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Matrix indexing

m We select elements in a matrix just as we did for
vectors, but now we need two indices.

m The element of row 7 and column ; of the matrix A is
denoted by A(L,)).
>> A(3,3) =0

Colon operatot

m The colon operator will prove very useful and
understanding how it works is the key to
efficient and convenient usage of MATLAB. For
example, suppose we want to enter a vector x
consisting of points

(0; 0:1;0:22; 03; ... ; 5)

>>x = 0:0.1:5;
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Colon Operator

m The colon operator can also be used to pick out
a certain row or column.

>> A2,)
ans —

456

Null-ing vector

® A row or a column of a matrix can be deleted by setting
it to a mul/ vector, [ ].
>> AG2)=]
ans =
13
46
70
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Creating a sub-matrix

m To extract a submatrix B consisting of rows 2 and 3 and
columns 1 and 2 of the matrix A, do the following
>>B = A([2 3],[1 2))
B=
45
78

sub-matrix

>> AQ)

ans =

S 0 N1 & Ul AW DN
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Deleting row or column

m To delete a row or column of a matrix, use the empty
vector operatot, [ ].

>>AG3y) =]

A=

123

456

>> A = [ACLRAR)T 8 0]
A=

123

456

780

Dimension

m To determine the dimensions of a matrix or vector, use
the command size. For example,
>> size(A)
ans —

33

m means 3 rows and 3 columns. Or more explicitly with,

>> [m,n]=size(A)
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Transposing a matrix

m The #ranspose operation is denoted by an apostrophe or
a single quote ().

Matrix generators

eye(m,n) | Returns an meby-n matrix with 1 on the main diagonal
eve(n) | Retums an n-by-n square identity matrix

zeros(m,n) | Returns an m-by-n matrix of zeros

ones(m,n) | Returns an m-by-n matrix of ones

diag(h) | Extracts the diagonal of mafrix A

rand(m,n) | Returns an m-by-n matr of random mumbers
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Matrix generators

>> b=ones(3,1) >> c=zeros(2,3)
b= c=

000

000

Matrix generators

= [C zeros(2); ones(2) eye(2)]
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Matrix arithmetic operations

m A+B or B+A is valid if A and B are of the same
size

m A*B is valid if A's number of column equals B's
number of rows

m A2 is valid if A is square and equals A*A
m K*A or A*K multiplies each element of A by K

Array operations

OPERATION MATRIX ARRAY

Addition
Subtraction
Multiplication
Division

Left division

Exponentiation
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Array operations

>>C=A*B
C=
10 40 90
160 250 360
490 640 810
10 20 30 >> A2
40 50 60 ans =
70 80 90 149
16 25 36
49 64 81

linear equations

B Ax=15)

x+2y+3z=1
4x+ 57+ 63=1
Tx+8y=1

B The coetcient matrix A4 is
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linear equations

>>A=1[123;456;780];
>>b =[1;1;1];

>> x = inv(A)*b

X =

-1.0000

1.0000

-0.0000

Matrix inverse

m [et's consider the same matrix _A.
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Matrix inverse

>>A=1[123;456;780];
>> inv(A)

ans =

-1.7778 0.8889 -0.1111
1.5556 -0.7778 0.2222
-0.1111 0.2222 -0.1111

Matrix functions

Determinant

Diagonal matrices and diagonals of a matrix
Eigenvalues and eigenvectors

Matrix inverse

Matrix and vector norms

Number of limearly independent rows or columns
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