
   GeWWing SWarWed ZiWh MATLAB
This Live Script introduces some basic MATLAB commands and provides practice with displaying images and writing a 
new script. 

Executable code appears in boxes that have a gray background. This Live Script is divided into sections separated by thin 
hori]ontal lines. The code within each section can be executed by placing your cursor somewhere in the section and 
clicking the RXQ SecWiRQ icon in the LIVE EDITOR tab at the top of the MATLAB desktop.

With your partner(s), work through the content of this Live Script at your own pace. Run the code in each section and 
carefully observe the results. Wherever you see questions or exercises, add comments or code directly to this Àle, and test 
your code by running the section again. Fix errors as you go, or comment out statements that generate errors.

You can save this Àle by clicking on the SaYe icon near the left side of the toolbar in the LIVE EDITOR tab. The MATLAB 
printout and your added comments and code will all be included in the saved Àle. If you want to remove the MATLAB 
printout from this Àle, click on the COeaU aOO OXWSXW icon in the VIEW tab at the top of the MATLAB desktop. 

Most of the tasks here can be completed within the Live Script. There are instructions near the end for displaying an image 
by entering commands directly in the MATLAB Command Window, and for creating a separate script Àle.

Enjoy your Àrst taste of MATLAB!

Create variables
QXP1�=�10�������������������%�FUHDWH�D�YDULDEOH�DQG�DVVLJQ�D�YDOXH

YHFW1�=�>1�5�-3�7�0@��������%�FUHDWH�D�YHFWRU�RI�YDOXHV�(1D�PDWUL[)

QXP1������������������������%�SULQW�YDOXH�RI�DQ�H[LVWLQJ�YDULDEOH

QXP2�=�20.0;����������������%�VHPLFRORQ�VXSSUHVVHV�SULQWRXW

ZKRV��������������������%�OLVW�FXUUHQW�YDULDEOHV�LQ�WKH�:RUNVSDFH�-�QRWH�WKDW�E\�GHIDXOW,
������������������������%�QXPEHUV�DUH�VWRUHG�DV�"GRXEOH"�W\SH�(IORDWLQJ�SRLQW)

Perform simple calculations
UHVXOW�=�(2�*�QXP1)�+�QXP2������%�SHUIRUP�VLPSOH�FDOFXODWLRQV,�XVLQJ�H[LVWLQJ�YDULDEOHV

GLVW�=�VTUW(QXP1A2�+�QXP2A2)

DUHD�=�SL�*�QXP1A2��������������%�SL�LV�D�EXLOW-LQ�FRQVWDQW

ELJQXP�=�QXP1/0�����������������%�QRWH:�QR�HUURU!�IQI�LV�DOVR�D�EXLOW-LQ�FRQVWDQW

DEV(UHVXOW�-�URXQG(DUHD))�������%�ZLWK�QR�DVVLJQPHQW,�YDOXH�LV�DVVLJQHG�WR�JHQHULF�YDULDEOH�DQV

YHFW1���������������������������%�YHFWRU�RI�QXPEHUV�FUHDWHG�HDUOLHU

YHFW2�=�5�*�(4�+�YHFW1)���������%�SHUIRUP�FDOFXODWLRQV�RQ�HQWLUH�YHFWRU�DOO�DW�RQFH

YHFW3�=�DEV(YHFW2�-�(10�*�YHFW1))

%�H[HUFLVH:�VXSSRVH�YHFW1�UHSUHVHQWV�D�VHW�RI�WHPSHUDWXUHV�LQ�GHJUHHV�CHOVLXV�-�ZULWH��
%�RQH�VWDWHPHQW�WR�FRQYHUW�WKHVH�WHPSHUDWXUHV�WR�GHJUHHV�FDKUHQKHLW,�F�=�(9/5)C�+�32



Create 2D matrices
P[1�=�>3�8�-4;�-1�0�2@����������%�FUHDWH�D�2[3�PDWUL[�-�WKH�VHPLFRORQ�VHSDUDWHV�URZV

P[2�=�(P[1�*�2)�+�10������������%�SHUIRUP�FDOFXODWLRQV�RQ�HQWLUH�PDWUL[�DOO�DW�RQFH

P[0�=�]HURV(3,2)����������������%�FUHDWH�D�3[2�PDWUL[�FRQWDLQLQJ�DOO�0'V

YHFW0�=�]HURV(1,10)�������������%�WR�FUHDWH�D�YHFWRU�RI�0'V,�QHHG�WR�VSHFLI\�WZR�GLPHQVLRQV�

%�H[HUFLVH:�ZKDW�KDSSHQV�LI�WKH�QXPEHU�RI�HOHPHQWV�OLVWHG�IRU�HDFK�URZ�RI�P[1�LV�QRW�WKH�VDPH?

%�H[HUFLVH:�FUHDWH�D�4[2�PDWUL[�RI�QXPEHUV

Get dimensions of vectors and matrices
VL]H(P[1)������������������%�JHW�GLPHQVLRQV�RI�D�PDWUL[�RU�YHFWRU�(UHWXUQV�D�1[2�YHFWRU)

VL]H(YHFW1)

VL]H(P[1,�1)���������������%�TXHVWLRQ:�ZKDW�GRHV�WKH�VHFRQG�(RSWLRQDO)�LQSXW�GR?

VL]H(P[1,�2)

GLPV�=�VL]H(P[1)�����������%�VWRUH�GLPHQVLRQV�LQ�RQH�RU�WZR�YDULDEOHV

>URZV,�FROV@�=�VL]H(P[1)

OHQJWK(P[1)����������������%�OHQJWK�UHWXUQV�WKH�ODUJHVW�GLPHQVLRQ

P[1'�����������������������%�TXHVWLRQ:�ZKDW�GRHV�WKH�'�RSHUDWRU�GR?

Perform element-b\-element computations
P[1�=�>2�4�0;�6�1�3@����%�FUHDWH�WZR�QHZ�PDWULFHV
P[2�=�>0�5�1;�4�2�0@

%�WKH�RSHUDWLRQV�EHORZ�DUH�DSSOLHG�WR�FRUUHVSRQGLQJ�HOHPHQWV�RI�P[1�DQG�P[2,�
%�HOHPHQW-E\-HOHPHQW�-�FRQWHQW�RI�PXOWLSOH�YHFWRUV�FDQ�EH�FRPELQHG�LQ�WKH�VDPH�ZD\

P[1�+�P[2

P[1�-�P[2

P[1�*�P[2���������������%�RRSV!�WR�PXOWLSO\�(RU�GLYLGH)�WKH�FRQWHQWV�RI�WZR�PDWULFHV
������������������������%�HOHPHQW-E\-HOHPHQW,�XVH�WKH�.*�RSHUDWRU�LQVWHDG
P[1�.*�P[2

P[1�./�P[2

VTXDUHV�=�P[1�.A�2

%�H[HUFLVH:�ZKDW�KDSSHQV�LI�P[1�DQG�P[2�KDYH�GLIIHUHQW�GLPHQVLRQV?�

%�H[HUFLVH:�FRPSXWH�WKH�HOHPHQW-E\-HOHPHQW�DYHUDJH�RI�P[1�DQG�P[2

Use indices to access the content of vectors and matrices



%�UHFDOO�WKH�YHFWRU�DQG�PDWUL[�ZH�FUHDWHG�HDUOLHU
YHFW1�
P[1

YHFW1(3)������������%�XVH�RQH�LQGH[�WR�UHIHU�WR�HOHPHQWV�RI�D�1D�YHFWRU

YHFW1(0)������������%�TXHVWLRQ:�KRZ�GR�ZH�UHIHU�WR�WKH�ILUVW�HOHPHQW�RI�D�YHFWRU,
��������������������%�DQG�KRZ�GRHV�WKLV�GLIIHU�IURP�3\WKRQ�DQG�JDYD?

YHFW1(HQG)����������%�NH\ZRUG�"HQG"�UHIHUV�WR�WKH�ODVW�LQGH[

YHFW1(4)�=�20;������%�FKDQJH�FRQWHQW�ZLWK�DQ�DVVLJQPHQW�VWDWHPHQW

P[1(1,2)������������%�XVH�WZR�LQGLFHV�WR�UHIHU�WR�HOHPHQWV�RI�D�2D�PDWUL[

P[1(1,HQG)����������%�TXHVWLRQ:�ZKDW�GRHV�"HQG"�UHIHU�WR�LQ�WKHVH�WZR�VWDWHPHQWV?
P[1(HQG,1)

P[(2,3)�=�30;�������%�FKDQJH�FRQWHQW�RI�DQ�LQGLYLGXDO�PDWUL[�ORFDWLRQ

Use colon notation to generate sequences of numbers or indices
VHT1�=�4:9����������%�FRQVHFXWLYH�LQWHJHUV�IURP�4�WR�9

VHT2�=�1:2:10�������%�VHTXHQFH�RI�RGG�LQWHJHUV

%�H[HUFLVH:�DGG�D�EULHI�FRPPHQW�DERXW�ZKDW�HDFK�VWDWHPHQW�GRHV,�JLYHQ�WKH�UHVXOWV

VHT3�=�2:4:24

VHT4�=�27:-3:4

VHT5�=�10:1:3

YHFW1�=�>1�4�2�6�3@

YHFW1(2:4)

YHFW1(3:HQG)�=�20

P[1�=�>1�2�3�4;�5�6�7�8;�9�10�11�12@

P[1(2,2:4)

P[1(HQG,3:HQG)

P[1(2,:)

P[1(:,4)

SDWFK�=�P[1(:,1:3)

P[1(2:3,2:4)�=�20

Hand\ matri[ operations
%�UHFDOO�WKH�YHFWRU�DQG�PDWUL[�ZH�FUHDWHG�HDUOLHU
YHFW1���������
P[1



VXP(YHFW1)����������%�DGG�XS�DOO�WKH�FRQWHQWV�RI�WKH�YHFWRU����

VXP(P[1)������������%�TXHVWLRQ:�ZKDW�GRHV�WKLV�GR?

%�H[HUFLVH:�ZULWH�RQH�VWDWHPHQW�XVLQJ�VXP,�WR�DGG�XS�DOO�WKH�FRQWHQWV�RI�P[1
%�(UHWXUQLQJ�D�VLQJOH�WRWDO�QXPEHU)

PLQ(YHFW1)����������%�UHWXUQV�WKH�PLQLPXP�YDOXH�LQ�D�YHFWRU

PD[(YHFW1)����������%�UHWXUQV�WKH�PD[LPXP�YDOXH�LQ�D�YHFWRU

%�H[HUFLVH:�ZULWH�RQH�VWDWHPHQW�WKDW�UHWXUQV�WKH�PLQLPXP�YDOXH�RI�DOO�RI�P[1

%�H[HUFLVH:�ZULWH�RQH�VWDWHPHQW�WKDW�UHWXUQV�WKH�PD[LPXP�YDOXH�RI�DOO�RI�P[1

Help!

KHOS�FRV������������������������%�DFFHVV�WKH�KHOS�IDFLOLW\�...

GRF�PDJLF�����������������������%�...�RU�GRFXPHQWDWLRQ�SDJHV

%�H[HUFLVH:�XVH�UDQGL�(FKHFN�RXW�LWV�GRFXPHQWDWLRQ!)�WR�ZULWH�D�VWDWHPHQW�
%�WR�FUHDWH�D�2[4�PDWUL[�RI�UDQGRP�LQWHJHUV�EHWZHHQ�1�DQG�10

Read and displa\ an image
An image can be read from a Àle into the MATLAB workspace using iPUead, and can be viewed with the functions iPVhRZ 
and iPWRRO. 

To begin, execute the following two statements directly in the Command Window (you can just cut-and-paste):

        kittens = imread('kittens.png');

        imshow(kittens)

A separate Àgure window will open up, displaying the image. You can enlarge the window by dragging the lower right 
corner. 

The image can be examined in more detail with the "Image Tool" - execute the following statement directly in the Command 
Window:

        imtool(kittens)

Again, drag the lower right corner to expand the window si]e so that you can see all the icons in the toolbar at the top of 
the window and the printout along the bottom of the window, as shown here:



To explore the image with the Image Tool, try the following:

PRYe Whe cXUVRU aURXQd Whe iPage and note the changing Pi[eO iQfR: in the bottom left corner, which indicates the 
(X,Y) coordinates of the image location and the intensity value stored at this location (an integer 0 to 255). HoZ are 
Whe X and Y coordinaWes deÀned?
]RRP iQ to view part of the image in more detail - click on the "+" magnifying glass icon at the top of the Image Tool 
window, move the cursor to a central area of the image, and click - note the change in the appearance of the image 
(click the "+" magnifying glass icon again to turn off the ]oom-in function)
]RRP RXW by clicking in the "-" magnifying glass icon and then clicking on a central region of the image
use the Pi[eO RegiRQ tool to view the content of the image matrix in a separate window, by clicking on the second 
icon at the top of the Image Tool window. A separate window will pop up showing a grid of intensity values - this 
window can be expanded by dragging any corner. You can PRYe Whe VXbZiQdRZ aURXQd to different locations in 
the kittens image using the scroll bars along the right and bottom edges of the Pixel Region window or by dragging 
the cursor icon around the original Image Tool window. You can also ]RRP iQ aQd RXW of the grid of intensities by 
clicking on the icons in the toolbar at the top of the Pixel Region window.

Clean up the Zorkspace and ZindoZs
The cOeaU command can be used to delete individual variables from the workspace, or clear all of the existing variables, for 
example:

        clear vect1 vect2

        clear all

Individual Àgure windows can be closed by clicking on the red 'x' in the upper left corner, or you can close all of the Àgure 
windows (created with imshow) or Image Tool windows (created with imtool) at once:

        close all

        imtool close all

Create a neZ script
Some MATLAB code Àles are referred to as M-Files and have a .m Àle extension. In this Ànal section, you will create a type 
of M-Àle called a scripW, which contains a sequence of MATLAB commands that can be executed all at once. Executing a 
script produces the same results that would be obtained if the individual commands were entered, one-by-one, in the 
Command Window. 

From the NeZ menu near the left end of the LIVE EDITOR or HOME tab at the top of the MATLAB desktop, select ScUiSW. 
A blank Àle will appear in a new tab in the editor.



Your task is to add code to this script to create and display the image shown in the Àgure window below:

A Àle can be saved by clicking on the SaYe icon in the toolbar that appears in the EDITOR tab at the top of the MATLAB 
desktop. To execute the script, click on the RXQ icon in this toolbar, or enter the Àrst name of the Àle in the Command 
Window.

To create the above image:

use the ]eURV function to create a 300x300 matrix of 0's
use what you learned in the section titled, "Use colon notation to generate sequences of numbers or indices" to set 
an upper right region of the image matrix to an intermediate shade of gray (e.g. 128) and then set a smaller region to 
white (255)
ZheQ caOOiQg iPVhRZ, SURYide ePSW\ bUacNeWV aV a VecRQd iQSXW VR WhaW MATLAB diVSOa\V Whe fXOO UaQge Rf 

iQWeQViWieV fURP 0 WR 255, e.g. iPVhRZ(P\IPage, [])

�


