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Creating Vectors: Other Options

/ STAR INC MAXIMUM

>> t = -1:0.5:3

t =
-1 -0.5 0 0.5 1.0 1.5 2.0 2.5 3.0

Note: If you leave out the increment (middle value),
MATLAB will set increment = 1

>> t = -1:0.6:3
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Creating Vectors: Other Options

71 EnD [
Points

>> t = linspace(-1,3,7)

-1.0000 -0.3333 0.3333 1.0000 1.6667 2.3333 3.0000

START 7 Data Points =\|n}
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[0246810]*[0246810]
(1x6)  * (1x6)

\ Inner Matrix /

Dimensions are
not the same.
Invalid Multiplication
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The entry by entry operators are:

*
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Vector operations

% Built-in matlab functions operate on vectors, if a matrix is given,
% then the function operates on each column of the matrix

a=1[1463]
sum(a)
‘mean(a)
yar(a)
std(a)
max (a)

a=1[123;455¢]
al:)

mean (a)

max (a)

‘max (max(a))

max(a(:))

A = zeros(3)
B = magic(4)
C = ones(5)

D = Fand(10,2)
E = leye(s5)

% vector

% sum of vector elements
% mean of vector ,elements
% variance

% gtandard deyiation j\
giandazd degiacion
% maximum _9' 14’

matrix
vectorized version of the matrix
mean of each column
max of each column

to obtain ERCENREEHIR

or...

3x3 zeros matrix
4x4 matrix

5x5 ones matrix.
10x2 mafid matrix.

5x5 matrix - diEgeRal dhes.

R

@ oo @
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plot(x-coordinates, y-coordinates, optional formatting)
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Format Options (color, linestyle, ...)

At the command prompt, type: >> help plot

Scroll up to see this table of options:

b  blue . point - solid

g green o circle :  dotted
r red X x-mark -. dashdot
c cyan + plus -- dashed
m magenta * star (none) no line
y yellow s square

k  black d diamond

w  white v triangle (down)
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>> plot (t,y)

>> xlabel (‘time, t’); ylabel (‘y-values’);

>> title('y

= t73-6t"2+3t+10");

grid

y = Caeate10
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fi=Vt+1 fo=3%t—-10 fy=t?

>> t = 0:0.01:10; 100)
>> fl1 = sgrt(t+l); f2 = 3*t-10; £3 = t."2;

>> plot e, il , s ;
>> TeEHd ( \sqbilitds) ', L3E=10", |£221) A

Note: These functions don’t look so great on the

sat(t+1) ’

same plot. The function 2 increases so much faster

than the square root function it causes the square root 0

function to look pretty flat. ey
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Some Useful Commands
for Plotting

Pildt (x-coordinates, y-coordinates, formatting)
"£itle (‘Insert Desired Title for Plot’)

xlabel (‘Insert label for x-axis’)

ylabel (‘Insert label for y-axis’)

Jegend (‘Plotl Label’,’Plot2 Label’, .)

9mid % Adds a grid

close % Closes the current figure window

figure % Creates a new figure window

N‘%Subdivides a figure window into m by n

subwindows & points to the kth subwindow

ax?¥S( [xmin xmax ymin ymax]) %Set axis scale
hold on %Holds current plot on & allows add-ons
thoddwoff % Turns off the hold
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Assume we write a script (circle_properties.m) with
the following commands:
radius = input ('Please enter the radius: ');
circumference = 2*pi*radius;

area = pi*radius”2;

When we run this script:
Please enter the radius: 5

- Value of 5 is stored into variable radius
« circumference and area are computed as normal
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Add the second argument to the input statement to
specify that the value will be a string:

variable = input ('message', 's');
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Displaying the Outputs of a Program

There are a variety of ways to display and store the output variables of a MATLAB
program. Four methods will be introduced initially:

1 ‘se suppression M for a given statement in the MATLAB program.

2.

Use display statements . within the program that will display the desired outputs
in the MATLAB command Window.
Use'fprintf statements within the program that will display the desired outputs in the

MATLAB WW and/or write the resulting outputs to a'

Use message boxes within the program that will'open-a-new*window to display a
message to the user.
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wpeiwef (' Formatted Message', vall, val2,..);

where
« fprintf —is the MATLAI mmand used
« Formatted Message— is the message you want to

- vall, valZ,..— are the values or strings that you want to
insert into your formatted message
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msgbox ('Message') ;

where!
» msgbgk — is the MATLAB command used
- Message — is the message you want to display to the user
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Relational Description Logical Descript
Operator Operator

el Scalar m

Scalar Logical
G Not equal | OR
Element by
= Less than & Element AND
Element by
> Greater than | Element OR
Q Less than or equal e Logical NOT
to
B Greater than or Logical Exclusive
>= equal to xor OR
\ )= J
1 Y

Compare numbers Compare true/false values
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Operator(s)
.

&

|
&&

Operation
Relational operators
NOT

Elementwise AND
Elementwise OR
Short-circuit AND
Short-circuit OR

Lowest
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if expression == true

MATLAB commands <« If the expression is true, then the
MATLAB commands following
the if statement will run.

else “anphdisisiinn == false”

MATLAB commands  <— Ifthe expression is false, the

MATLAB commands following
the else statement will run

end

MATLAB commands





image25.png
if expressionl <
MATLAB commands

elseif expression? <
MATLAB commands

else Nocondition!!!! <
MATLAB commands

end

MATLAB commands
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for k = 1:1:5
fprintf ('%1 \n': k)
end
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F Examplel: Multiplicaﬁdn Tables

for m - 1:1:-5
for n = 1:1:5
fprinEf (' %1 2 %1 — %1\t m; n, mEn);
end
fprintf ('\n');
end
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Example 3:

for m — 15
for n = 1:m ?utput:
P B Gt - *x
end EEE

*okkx

fprEintE iDL )
end

Kok kKK
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oo

X omo

X=4"B

To solve two simultaneous linear equations.
= [12;1 -11;

= 165077

= (Ummm—gy) ) *B

>>
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mygms x Yy

p = xt2*y == 6;

o T R SO

[x, y] = solwe(p, q)

s

o

>>
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Some MATLAB® Functions

Function MATLAB® Function

cosine cos or cosd square root ‘sqrt

sine sinor ‘ exponential exp
tangent tan or tand logarithm (base 10) logio

gotaaﬁent cot or cotd natural log (base e) log
arc cosine acos or acosd rmm.d ecarest round

integer
arcsine asin or asind round down to integer “floor
arc tangent \tan or atand round up to integer ceil
arc cotangent cot or acotd

Note: cos(a) assumes o in radians; whereas, cosd(e) assumes o in degrees.
acos(x) returns the angle in radians; whereas, acosd(x) returns the

angle in degrees. ‘
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Other Useful Stuff

*_ clears all variables in the MATLAB® workspace
“ clear a, b justclears variables a and b
“sele’ clears the command window
= d=and ﬁ are defined in MATLAB to be Y=1.1f you define
these variables to be something else, you lose the ability

to work with complex numbers. So, avoid using i and j as
variables.

-spi is defined in MATLAB as ,
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Introduction to Arrays
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. .
Creating Vectors in MATLAB®
>> a = [2.3 7.5 4.3 6] 1|1 2 3 4
% Creates a single row of numbers 2 rows
3 9 10 11 12|
a = 2.3000 7.5000 4.3000 6.0000

>> b = [2.3; 7.5; 4.3; 6]

% Creates a single column of numbers

1:
b =
1
.3000 5
.5000 9

.3000
.0000

2 3 4

2 3 4
6 7 8
10 11 [12

columns

o s N
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ndexing:

>> X = [1:4; 5:8;

>> X(2,3)
1
2 53
9

>> ans =

9:12];

3:
2 |3
6 7
0 11

12




