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What is MATLAB ?

MATLAB (MATrix LABoratory) is a numerical computing
environment developed by MathWorks

Matrix manipulations

Plotting of functions and data

Implementation of algorithms

Creation of user interfaces

Interfacing with programs written in other languages
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Using MATLAB

Install MATLAB in own computer

Using MATLAB in department servers

mills, moore · · ·
> ssh username@mills.mcmaster.ca -X

> matlab
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Implement Matrices Multiplication A × B

How ?
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Define Matrix and Vectors

Define a vector

>> a = [1 2 3 4 5]

>> a = [1,2,3,4,5]

>> a = 1:5

>> a = 5:-1:1
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Define Matrix and Vectors

Define a matrix

>> A = [1 2 3 4 5; 6 7 8 9 0]

>> A = [1:5; 6:10]

>> A = [5:-1:1; 6:10]
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Matrix Operations

Matrix operations

>> A + B

>> A - B

>> A * B

>> A / B

>> transpose(A), A’

>> det(A), inv(A)
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Implement Matrices Multiplication A × B

How ?

Method 1: >> A * B
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Elementary Matrices

>> A = eye(5) % Identity matrix

>> d = diag(A) % Column Vector, Diagonals of A
>> A = diag(d) % Diagonal matrix

>> A = ones(5)

>> a = ones(1,5) % Matrix of all ones

>> A = zeros(5)

>> a = zeros(1,5) % Matrix of all 0s

>> A = rand(5)

>> a = rand(1,5) % Matrix filled with uniformly
distributed pseudorandom numbers between 0.0 and 1.0



Outline Basic Ideas Matrix Operations Control Flows Define Functions MATLAB Basic Graphics

Using Matrix Elements

>> A(1,4)

>> A(:,2)

>> A(3,:)
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Implement Matrices Multiplication A × B

Method 1: A * B

Method 2: Using matrices elements

C = zeros(2,2)

C(1,1)=A(1,1)*B(1,1)+A(1,2)*B(2,1)+A(1,3)*B(3,1)

C(1,2)= · · ·

C(2,1)= · · ·

C(2,2)= · · ·
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Implement Matrices Multiplication A × B

Method 1: A * B

Method 2: Using matrices elements

C = zeros(2,2)

C(1,1)=A(1,1)*B(1,1)+A(1,2)*B(2,1)+A(1,3)*B(3,1)

C(1,2)= · · ·

· · ·

Method 3: Using vector operations

C = zeros(2,2)

C(1,1) = A(1,:)*B(:,1)

C(1,2) = · · ·

· · ·



Outline Basic Ideas Matrix Operations Control Flows Define Functions MATLAB Basic Graphics

Using Control Flows

if statement

x = 1; y = 2;

if x == y

disp(’x == y’);

elseif x == y + 1

disp(’x == y + 1’);

elseif x == y - 1

disp(’x == y - 1’);

else

disp(’No relation between x and y.’);
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Using Control Flows

for loop

for index = values

program statements;

:

end

for loop index values

for i = 1:10

for i = 10:-1:0 % Step by increments of -1
for i = [1,5,8,17] % Defined set of index values
for i = eye(5) % Successively set i to unit vectors
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Using Control Flows

for loop

for index = values

program statements;

:

end

for loop index values

for i = 1:10

for i = 10:-1:0 % Step by increments of -1
for i = [1,5,8,17] % Defined set of index values
for i = eye(5) % Successively set i to unit vectors
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Using Control Flows

while loop

continue statement

break statement

switch... case... statement

try... catch... statement

return statement

Use help command for more information

>> help while
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Implement Matrices Multiplication A × B

Method 1: A * B

Method 2: Using matrices elements

C(1,1)=A(1,1)*B(1,1)+A(1,2)*B(2,1)+A(1,3)*B(3,1)

Method 3: Using vector operations

C(1,1) = A(1,:)*B(:,1)

Method 4: Using for loop

C = zeros(2,2)

for i = 1:2

for j = 1:2

C(i,j) = A(i,:)*B(:,j);

end

end
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Define a Matlab Function
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Define a Matlab Function

Save to CURRENT directory

File name funcMatrixMul.m
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Define a Matlab Function

Can be invoked as other MATLAB functions

Use help for more information
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Define a Matlab Function

M-files

Plain text file

Has same func. name can be called from outside of file

Other functions are only visible inside the file

Accessible in the current directory or MATLAB’s search
path

Input / Output
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Implement Matrices Multiplication A × B

Method 1: A * B

Method 2: Using matrices elements

C(1,1)=A(1,1)*B(1,1)+A(1,2)*B(2,1)+A(1,3)*B(3,1)

Method 3: Using vector operations

C(1,1) = A(1,:)*B(:,1)

Method 4: Using for loop

C = zeros(2,2)

for i = 1:2

:

end

Method 5: Define a MATLAB fucntion
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2-D line plot

x = -pi:.1:pi;

y = sin(x);

plot(x,y)
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2-D line plot

x = -pi:pi/10:pi;

y = tan(sin(x)) - sin(tan(x));

plot(x,y,’--rs’,’LineWidth’,2,...

’MarkerEdgeColor’,’k’,...

’MarkerFaceColor’,’g’,... ’MarkerSize’,10)



Outline Basic Ideas Matrix Operations Control Flows Define Functions MATLAB Basic Graphics

Thanks!
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