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• Arrays (2). 
• Functions 
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Schedule (Draft) 
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Topics Estimated Duration 
(# Lectures) 

Introduction 1 

Introduction to Matlab Environment 1 

Matlab Programing  (m-files)             5   (3/5) 

Modeling using Matlab Simulink Tool 4 

Communication Systems Simulation (Applications) 3 

Midterm 8th Week 

Introduction to FPGA  +  Review on Digital Logic/Circuits 2 

VHDL Modeling Language 4 

VHDL Application  2 

Introduction to OPNET Network Simulator 3 

Course Closeout / Feedback/ project (s) Delivery 1 
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The Lecture is based on : 

A. Matlab by Example: Programming Basics, Munther Gdeisat 
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 Matlab enables you to determine the number of rows and columns in an array. 

 To find the number of rows in X, type 

• Here the “1” keyword in the size function indicates that we wish to know 
the first dimension of the array X, that is, the number of rows. 

 To find the number of columns in X, type  

 Here the “2” keyword in the size function indicates that we wish to know the 
second dimension of the array X, that is, the number of columns. 
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 To find the total number of elements in the array X, type  

 To find the number of dimension of the array X, type  
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 You can convert an array to a column vector using the colon (:) operator.  
 Note that the elements have been extracted from the array X, in a column-by-

column fashion. 
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 Note that here we have used the semicolon 
(;) to combine X and Z arrays in the vertical 
direction. 

>> F = [ Z ; X ] 
X 

Z 
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 Note that here we have used the comma (,) 
to combine X and R arrays in the horizontal 
direction. 
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m refers to the row number and n refers to the column number.  



CAD – Dr.Eng. Basem ElHalawany 10 

 To access the last element in the first row of X, type 

 To access the last element in the third column of X, 
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 You can use the colon operator (:) to access a row in an array.  
 To access the first row, type  

 To access the last row, type  

 To access the last two rows, type  

 To access the first and the third rows, type 
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 You can use the colon operator (:) to access a column in an array.  
 To access the first column, type 

 To access the last column , type  

 To access the first and second columns, type 
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 To find the indices of the elements whose values is greater 
than 7, type 

The output of Matlab means that the elements E(3,2) and E(1,3) 
are greater than 7. 

 To find the indices of the elements in the array E whose value is less than 3, type 

 To find the values of the elements in E that have values that are less than 3, type 
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• X is in the range of [- 2, 2] and  
• Y is in the range of [ - 3, 3].  
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To improve the resolution of the 3D plot, 
you need to increase the number of points 

within the X and Y arrays, and then 
recompute the Z array.  
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 there is a relationship between the values of Z, the color bar, and the color 
of the 2D graph. 
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accepts  
one or more 

 Matlab variables 

 operates on them in some way 

 returns  
one or more 

Matlab variables 
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 Five techniques to improve the readability of your programs: 

 A piece of code should be typed only once, then used as many times as required. 
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 You can call a Matlab function from a script file, from the Command 
Window, or from another function.  
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 Choosing the name of a function is a similar process to that of choosing the 
name of a script file  

 Similar restrictions must be taken into consideration. 

To create the add2 function, go to: 

The Matlab Editor pops up and write your function as :  



CAD – Dr.Eng. Basem ElHalawany 25 

  Delete everything in the Editor and type the following code in the Editor 

 Save the add2 function using the name add2.m.  
 The name of the file MUST be exactly the same as the name of the function 

and must be followed by the .m extension. 

 Note that the Matlab Editor uses different colored text to simplify the programming 
process: 
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 A new variable a is created and its value is 8 in the 
Workspace window . 

 Note that the function arguments x, y and the 
returned value z that is created by the add2 function 
do not actually appear in the Workspace window and 
they do not exist in Matlab memory, 
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 A variable that is created within a function can be only accessed or modified 
by this function.  

 This variable is called a local variable.  

 The variables a, r, and c are local variables to the 
function pow and can only be accessed by this 
function. 
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 Even though we have created the variable r in the Command Window, the 
pow function cannot access this variable. 


