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Matrices in MATLAB Matrices in MATLAB 

Dr. Risanuri HidayatDr. Risanuri Hidayat

VectorVector

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

>> v = [1 4 7 10 13]>> v = [1 4 7 10 13]
v =v =
1 4 7 10 131 4 7 10 13

semicolon (;) must separate the components of a column vector,semicolon (;) must separate the components of a column vector,
>> w = [1;4;7;10;13]>> w = [1;4;7;10;13]
w =w =ww
11
44
77
1010
1313
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transposetranspose

The operation is denoted by an apostrophe or a The operation is denoted by an apostrophe or a 
i l (')i l (')single quote (').single quote (').

>> >> w = v'w = v'

w =w =
11
44
7777
1010
1313

Element of VectorElement of Vector

v(1) is the first element of vector v, v(2) its second element, and v(1) is the first element of vector v, v(2) its second element, and 
so forth.so forth.
to access to access blocks blocks of elements, we use (:). For example, of elements, we use (:). For example, 

>> v(1:3)>> v(1:3)
ans =ans =
1 4 71 4 7

Or, all elements from the third through the last elements,Or, all elements from the third through the last elements,
>> v(3,end)>> v(3,end)
ans =ans =
7 10 137 10 13

If v is a vector, writingIf v is a vector, writing
>> v(:)    produces a column vector, whereas writing>> v(:)    produces a column vector, whereas writing
>> v(1:end)    produces a row vector.>> v(1:end)    produces a row vector.
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MatrixMatrix

A matrix is an array of numbers. To type a A matrix is an array of numbers. To type a 
i i MATLABi i MATLABmatrix into MATLAB you mustmatrix into MATLAB you must

begin with a square bracket, [begin with a square bracket, [
separate elements in a row with spaces or commas (,)separate elements in a row with spaces or commas (,)
use a semicolon (;) to separate rowsuse a semicolon (;) to separate rows
end the matrix with another square bracket,]end the matrix with another square bracket,]e d t e at w t a ot e squa e b ac et,]e d t e at w t a ot e squa e b ac et,]

MatrixMatrix

>> A = [1 2 3; 4 5 6; 7 8 9]>> A = [1 2 3; 4 5 6; 7 8 9]
A =A =A =A =
1 2 31 2 3
4 5 64 5 6
7 8 97 8 9

>> A(2,1)>> A(2,1)( , )( , )
ans =ans =
44
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Matrix indexingMatrix indexing

We select elements in a matrix just as we did for We select elements in a matrix just as we did for 
vectors but now we need two indicesvectors but now we need two indicesvectors, but now we need two indices.vectors, but now we need two indices.
The element of row The element of row i i and column and column j j of the matrix A is of the matrix A is 
denoted by A(i,j). denoted by A(i,j). 
>> A(3,3) = 0>> A(3,3) = 0
A =A =
1 2 31 2 31 2 31 2 3
4 5 64 5 6
7 8 07 8 0

Colon operatorColon operator

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

(0(0 00 11 00 22 00 33 5)5)(0(0; ; 00::11; ; 00::22; ; 00::33; … ; ; … ; 5)5)

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

A =A =
1 2 31 2 31 2 31 2 3
4 5 64 5 6
7 8 07 8 0

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

A(2 )A(2 )>> A(2,:)>> A(2,:)
ans =ans =
4 5 64 5 6

NullNull--ing vectoring vector

A =A =
1 2 31 2 31 2 31 2 3
4 5 64 5 6
7 8 0 7 8 0 

A row or a column of a matrix can be deleted by setting A row or a column of a matrix can be deleted by setting 
it to a it to a null null vector, [ ].vector, [ ].

>> A(:,2)=[]>> A(:,2)=[]
ans =ans =ans =ans =
1 31 3
4 64 6
7 07 0
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Creating a subCreating a sub--matrixmatrix

A =A =
1 2 31 2 31 2 31 2 3
4 5 64 5 6
7 8 07 8 0

To extract a To extract a submatrix submatrix B consisting of rows 2 and 3 and B consisting of rows 2 and 3 and 
columns 1 and 2 of the matrix A, do the followingcolumns 1 and 2 of the matrix A, do the following

>> B = A([2 3],[1 2])>> B = A([2 3],[1 2])
B =B =B =B =
4 54 5
7 87 8

subsub--matrixmatrix

A =A =
1 2 31 2 3

>> A(:)>> A(:)
ans =ans =1 2 31 2 3

4 5 64 5 6
7 8 07 8 0

>> C = A([2 1 3],:)>> C = A([2 1 3],:)
C =C =
4 5 64 5 6

ans ans 
11
22
33
44
55
664 5 64 5 6

1 2 31 2 3
7 8 07 8 0

66
77
88
00
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Deleting row or columnDeleting row or column

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

>> A(3,:) = []>> A(3,:) = []
A =A =
1 2 31 2 3
4 5 64 5 6
>> A = [A(1,:);A(2,:);[7 8 0]]>> A = [A(1,:);A(2,:);[7 8 0]]
A =A =A =A =
1 2 31 2 3
4 5 64 5 6
7 8 07 8 0

DimensionDimension

To determine the To determine the dimensions dimensions of a matrix or vector, use of a matrix or vector, use 
the command size For examplethe command size For examplethe command size. For example,the command size. For example,
>> size(A)>> size(A)
ans =ans =
3 33 3

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

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

The The transpose transpose operation is denoted by an apostrophe or operation is denoted by an apostrophe or 
a single quote ('). a single quote ('). g q ( )g q ( )
A =A =
1 2 31 2 3
4 5 64 5 6
7 8 07 8 0

>> A'>> A'
ans =ans =
1 4 71 4 7
2 5 82 5 8
3 6 03 6 0

Matrix generatorsMatrix generators
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Matrix generatorsMatrix generators

>> b=ones(3,1)>> b=ones(3,1)
b =b =

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

11
11
11
>> eye(3)>> eye(3)
ans =ans =

c =c =
0 0 00 0 0
0 0 00 0 0

1 0 01 0 0
0 1 00 1 0
0 0 10 0 1

Matrix generatorsMatrix generators

>> D = [C zeros(2); ones(2) eye(2)]>> D = [C zeros(2); ones(2) eye(2)]
D =D =
1 2 0 01 2 0 0
3 4 0 03 4 0 0
1 1 1 01 1 1 0
1 1 0 11 1 0 1
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Matrix arithmetic operationsMatrix arithmetic operations

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

A*B is valid if A's number of column equals B's A*B is valid if A's number of column equals B's 
number of rowsnumber of rows
A^2 is valid if A is square and equals A*AA^2 is valid if A is square and equals A*A
KK*A A**A A*KK lti li h l t f A blti li h l t f A b KKKK*A or A**A or A*K K multiplies each element of A by multiplies each element of A by KK

Array operationsArray operations
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Array operationsArray operations

A = A = 
1 2 31 2 3

>> C = A.*B>> C = A.*B
C =C =1 2 31 2 3

4 5 64 5 6
7 8 97 8 9
B = B = 
10 20 3010 20 30
40 50 6040 50 60

C =C =
10 40 9010 40 90
160 250 360160 250 360
490 640 810490 640 810
>> A.^2>> A.^2
ans =ans =

70 80 9070 80 90 1 4 91 4 9
16 25 3616 25 36
49 64 8149 64 81

linear equationslinear equations

Ax Ax = = bb

x x + 2+ 2y y + 3+ 3z z = 1= 1
44x x + 5+ 5y y + 6+ 6z z = 1= 1
77x x + 8+ 8y y = 1= 1

The coeThe coe±±cient matrix cient matrix A A isis
A A = = 
1 2 31 2 3
4 5 64 5 6
7 8 07 8 0
b b = = 
11
11
11
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linear equationslinear equations

>> A = [1 2 3; 4 5 6; 7 8 0];>> A = [1 2 3; 4 5 6; 7 8 0];
>> b = [1; 1; 1];>> b = [1; 1; 1];
>> x = inv(A)*b>> x = inv(A)*b
x =x =
--1.00001.0000
1.00001.0000
--0.00000.0000

Matrix inverseMatrix inverse

Let's consider the same matrix Let's consider the same matrix AA..
A A = = 
1 2 31 2 3
4 5 64 5 6
7 8 07 8 0
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Matrix inverseMatrix inverse

>> A = [1 2 3; 4 5 6; 7 8 0];>> A = [1 2 3; 4 5 6; 7 8 0];
>> inv(A)>> inv(A)
ans =ans =
--1.7778 0.8889 1.7778 0.8889 --0.11110.1111
1.5556 1.5556 --0.7778 0.22220.7778 0.2222
--0.1111 0.2222 0.1111 0.2222 --0.11110.1111

Matrix functionsMatrix functions


