ENGR 1100

Week 04 — Managing Data, 2D & 3D plots



Learning Objectives

Upon completion this module, students will be able to:
1. Demonstrate how to manage data in MATLAB,
v" Output Commands— input, disp, fprintf
v’ Save & load commands
v Importing and Exporting data
v' Example of MATLAB applications
2. Demonstrate how to create 2D and 3D Plots in MATLAB
v The plot command

v' Example of MATLAB applications



Input & Output Commands

 The input command is used to assign value to a variable

@ MATLAB: 'input' command

 The disp command is used to display the elements of a variable
or to display text.

@ MATLAB: 'disp' command



https://www.mathworks.com/help/matlab/ref/input.html
https://www.mathworks.com/help/matlab/ref/disp.html

Input & Output Commands

 The fprintf command is used to display output (text and
numerical data) on the screen or to save it to a file.

@ MATLAB: ‘fprintf' command

— Qutput can be formatted. Text and numerical values of variables can be
displayed in the same line.

S String

d Decimal notation

e Exponential notation

f Fixed point or decimal notation
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https://www.mathworks.com/help/simulink/slref/fprintf.html

MATLAB-- fprintf

* The fprintf command can also be used to save output
to a file.

1. Stepl: Open the file to be written fid=fopen(‘file_name’,
‘permission’)

2. Step 2: write output to the file using fprintf
fprintf(fid, format’, variables)

3. Step 3: Close the file when writing is complete
fclose(fid)

* MATLAB example— Velocity conversion



Importing & Exporting Data with Excel

* Importing data from Excel

variable_name=xlIsread(‘filename’, ‘tab_name’, ‘range’)

 Exporting data to Excel

xlswrite(‘filename’, variable_name)

 Use Import Wizard



Save AND Load command

MATLAB: ‘save’ command

@ MATLAB: ‘load’ command

* Use save command to save workspace or data,

* Use load command to retrieve stored workspace or data

save file name OR save('file name')

save file name varl var2 save('file name', 'varl', 'var2’)

load file name OR load('file name')

load file name varl varZ2 load('file name', 'varl', 'var2')


https://www.mathworks.com/help/matlab/ref/save.html
https://www.mathworks.com/help/matlab/ref/load.html

2D & 3D PLOT



2D plots

This section will cover 2D (two-dimensional) plots.
Many options:

* Linear, semi-logarithmic, logarithmic axes

* Line type, color, thickness

e Lots of different data-point markers

* Grid lines, titles, text comments, legends

* Subplots

e Bar, stair, polar plots

@ MATLAB: 2D plots



https://www.mathworks.com/help/matlab/creating_plots/creating-2-d-plots.html
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Figure 5-1: Example of a formatted two-dimensional plot.
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The plot COMMAND

plot command used to make basic 2D plots. Simplest form is

plot (y)

* Plots vector y on vertical axis, numbers 1 through N on
horizontal axis (N = number of points in v)

* If there's a Figure Window, draws in it. Otherwise, creates a
new Figure Window and draws in that

plot (y) defaultvalues

* Both axes linear

* Points connected by straight lines

* No point markers

e Points and lines in blue



>> Yy =

[

Example: Plot

2.1 2.1 2.1 1

>> plot( vy )

0O -1 -2.1 -2.1 -2.1 ];

‘File Edit View Insert Tools Desktop |Window | Help

NEAL| b RVUDEL- |G| 0B D




Plot command

[ plot(x,vy, ‘line specifiers’, ‘PropertyName’,PropertyvValue)

h
T (Optional) Specifiers that (Optional) Properties with
Vector Vector  define the type and color values that can be used to

of the line and markers. specify the line width, and
marker’s size and edge, and

fill colors.



Line Styles

Line Style
solid (default)

Specifier

dashed

Line Colors

red

Line Color

Specifier

4

green

Q

blue

vy

cyan

)

Line Style Specifier
dotted
dash-dot -

Line Color Specifier
magenta m
yellow y
black k
white W

14



Plot- Marker Types

Marker Tvpe Specifier Marker Type Specifier
plus sign + square S
circle 0 diamond d
asterisk * five-pointed star P
point six-pointed star h
Cross triangle (pointed left) <
triangle (pointed up) & triangle (pointed right) >
triangle (pointed down) v
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Notes about using the specifiers:

» The specifiers are typed inside the plot command as strings.

» Within the string the specifiers can be typed in any order.

* The specifiers are optional. This means that none, one, two, or all the three can
be included 1n a command.

Some examples:

plot(x,Vy)
plot(x,vy,
plot(x,vy,
plot(x,vy,

plot(x,vy,

\rl)
\__yr)

\*1)

\g:dr)

A blue solid line connects the points with no markers
(default).

A red solid line connects the points.

A yellow dashed line connects the points.

The pomts are marked with * (no line between the
points).

A green dotted line connects the pomts that are marked
with diamond markers.
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YEAR 1988 1989 1990 1991 1992 1993 1994

SALES 8 12 20 22 18 24 27
(mullions)

>> yr=[1988:1:1994];
>> sle=[8 12 20 22 18 24 27];
>> plot(yr,sle,'--r*',K6 'linewidth’',2, 'markersize',12)

Sa S
Line Specifiers: Property Name and Property Value:
dashed red line and the line width 1s 2 points and the markers
asterisk marker. size 15 12 pomt.
B Figures - Figure 1 =S
Fle Edt Yew [rsert Took Debug [Deskiop Wincow Hep A x
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Figure 5-3: The Figure Window with a plot of the sales data. 17



3D plot

@ MATLAB: 3D plots

e How to plot a 3D surface

3D MATLAB commands:
— mesh
— surf
— contour
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https://www.mathworks.com/help/matlab/visualize/creating-3-d-plots.html

MATLAB Plots With Special Graphics

@ MATLAB: Different type of plots

MATLAB has lots of special types of plots, e.g., bar, stairs, stem, pie

* For more information on types of plots, click on the Help icon,

then on MATLAB, then scroll down to the Graphics section and
click on 2-D and 3-D plots

Pie Plot Class Grades grd=[11 18 26 & 5];
pie(grd)
Function title('Class Grades')
format:
! MATLAB draws the
pie (x) sections in different col-

ors. The letters (grades)
were added using the
Plot Editor.
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https://www.mathworks.com/help/matlab/creating_plots/types-of-matlab-plots.html

Examples of specialized plots

Vertical Bar - yr=[19088:1994] ;
Plot sle=[8 12 20 22 18 24 27];

_ bar (yr,sle, 'r') Ehﬂ

: c 4a1rs are

Function s xlabel ('Year') in red.
format: - - d

3. ylabel ('Sales (Mil-

“ lions) ')
bar (x, v)

e8E 9S85 4950 1991 e 1983 195d
Year
Horizontal Bar yr=[1988:1994] ;
Plot sle=[8 12 20 22 18 24 27];
_ N barh(yr,sle)

Function 5 xlabel ('Sales (Millions) ')
format: =

£ ylabel ('Year')

75}
barh(x, v}

=0




Stairs Plot © yr=[1988:1994] ;
| sle=[8 12 20 22 18 24 27];
Function ety
- yr,sle)
format: 5 af — ]
=
) 81}
stairs(x,y) | &
10p
:ﬂt 1*9 19.” 19.91 13.2 19.93 194
Year
Stem Plot s yr=[1988:1994] ;
.| i sle=[8 12 20 22 18 24 27];
- P
iunctlim 2xf . f stem(yr,sle)
orma - >
2
7 o}
stem(x, V) s
Tesr e 19680 ;:r el 1983 el
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MATLAB Example 1: Average game points

You are asked to write a MATLAB script that calculate average
points earned in 3 games. How would you approach it? How
would you design your code?

Options:
1. Assign the values of each game scores in the script file

2. Assign the values of each game scores in the command
windows (define variables first, then run script)

3. Ask user to input the values of each game =



MATLAB Example 2: Velocity Conversion

Write a MATLAB program that creates the velocity conversion
table (miles/hour vs. kilometers/hour) and save the conversion

table to a text file.

[Hint] The fprintf command can also be used to save output to a
file.

1. Stepl: Open the file to be written fid=fopen(‘file_name’,
‘permission’)

2. Step 2: write output to the file using fprintf
fprintf(fid, ‘format’, variables)

3. Step 3: Close the file when writing is complete
fclose(fid)



MATLAB Example 3: Data exchange with Excel

Import a matrix from Excel to MATLAB, add one row with
arbitrary numbers at the end of this matrix, and then write this
updated matrix back into Excel.

* Importing data from Excel
variable_name=xlIsread(‘filename’, ‘tab_name’, ‘range’)
 Exporting data to Excel
xlIswrite(‘filename’, variable_name)

 Use Import Wizard



MATLAB Example 4: Save AND Load command

* Use save command to save workspace or data,

* Use load command to retrieve stored workspace or data
save file name OR save('file name')

save file name varl var?2
save('file name', 'varl', 'var2’)

load file name OR load('file name')

load file name varl var?2
load('file name', 'varl', 'var2')



2D Plot command

[ plot(x,v, ‘line specifiers’, ‘PropertyName’, PropertyValue)

h N

Vector

T

Vector

(Optional) Specifiers that
define the type and color
of the line and markers.

(Optional) Properties with
values that can be used to
specify the line width, and
marker’s size and edge, and
fill colors.
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Figure 5-1: Example of a formatted two-dimensional plot.



MATLAB Example 5: 2D Plot

* Plot Example:

Plot a trig function cos(x), where 0 < x < 61

e Subplot



MATLAB Example 6: 3D plot

e MATLAB example:

Plot the surface generated by z = 2x?% + 2y? — 4 usingmesh and surf
command.

e How to plot a 3D surface

3D MATLAB commands:

— mesh

— surf
— contour

10



	ENGR1100-Week04-A-Matlab Plots.pdf
	ENGR1100-Week04-B-Matlab Plots.pdf



