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BMT 227 MATLAB Lab 1  

Due: 04/10/2018 at 04:00 PM 

 

Understanding the MATLAB Environment 

MATLAB environment behaves like a super-complex calculator. You can enter commands at the 

>> command prompt. 

The Editor Window is used for writing and editing programs. This window is opened by 

clicking on the New Script icon in the Toolstrip, or by clicking on the New icon and then 

selecting Script from the menu that opens. Here, in this window or we call it Script, you can type 

and edit your commands. Script files are also called M-files because the extension .m is used 

when they are saved. 

Start by opening MATLAB → New Script (choose the appropriate name file  

Basic Syntax 

As any programing language, MATLAB also has its own syntax, which play the rules as 

grammar in English language. If the syntax is not correct, such statement can’t be executed.  

The semicolon (;): If a semicolon is typed at the end of a command, the output of the command 

is not displayed.  

Typing % : When the symbol % (percent) is typed at the beginning of a line, the line is 

designated as a comment. This means that when the Enter key is pressed the line is not executed 

Variables in MATLAB 

Defining scalar variables: A variable is a name made of a letter or a combination of several 

letters (and digits) that is assigned a numerical value.  

Rules About Variable Names 
1. Must begin with a letter. 

2. Can be up to 63 characters long. 

3. Can contain letters, digits, and the underscore character. 

4. Cannot contain punctuation characters (e.g., period, comma, semicolon). 

5. MATLAB is case-sensitive: it distinguishes between uppercase and lowercase letters. 

For example, AA, Aa, aA, and aa are the names of four different variables. 

6. No spaces are allowed between characters (use the underscore where a space is 

desired). 

7. Avoid using the name of a built-in function for a variable (i.e., avoid using cos, sin, 

exp, sqrt, etc.). Once a function name is used to for a variable name, the function 

cannot be used. 
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Useful Commands for Managing Variables: 

Command Outcome 

clear Removes all variables from the memory. 

clear x y z Removes only variables x, y, and z from the 

memory. 

who Displays a list of the variables currently in the 

memory. 

whos Displays a list of the variables currently in the 

memory and their sizes together with information 

about their bytes and class 

clc clears the command Window 

 

Arithmetic Operations with Scalars: 

 

For scalars, the left division is the inverse of the right division. The left division, however, is 

mostly used for operations with arrays. 

Order of Precedence 

MATLAB executes the calculations according to the order of precedence displayed below. This 

order is the same as used in most calculators. 
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Elementary Math built-in Functions 

 

 

 

 

 

 

 

 

Task 1 (To be Submitted)  

1. Solve the following problems 
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Creating a one-dimensional array (vector) 

First method:  

• The vector is created by typing the elements (numbers) inside square brackets [ ]. 

o Row vector: To create a row vector type the elements with a space or a comma 

between the elements inside the square brackets. 

 
o Column vector: To create a column vector type the left square bracket [ and then 

enter the elements with a semicolon between them, or press the Enter key after 

each element. Type the right square bracket] after the last element. 

Second method:  

• Creating a vector with constant spacing by specifying the first term, the spacing, and the 

last term.  

o In a vector with constant spacing, the difference between the elements is the 

same. For example, in the vector v = 2 4 6 8 10, the spacing between the elements 

is 2. A vector in which the first term is m, the spacing is q, and the last term is n 

is created by typing: 

 

Third method:   

• Creating a vector with linear (equal) spacing by specifying the first and last terms, and 

the number of terms. 

o A vector with n elements that are linearly (equally) spaced in which the first 

element is xi and the last element is xf can be created by typing the linspace 

command (MATLAB determines the correct spacing): 

 

Array addressing 

The address of an element in a vector is its position in the row (or column). For a vector named 

ve, ve (k) refers to the element in position k. The first position is 1. 

 

 

 

Task 2 (To be Submitted): 

1. Create three vectors using the three methods above: Name them: Vec1, Vec2, and Vec3. All the 

vectors should include numbers from 10 to 20 by increment of 2, thus each vector includes 10 

numbers.  

2. Evaluate a sine function (sin(t)) using Vec1 vector for time t.  
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Creating a Two-dimensional array (MATRIX) 

A m x n matrix has m rows and n columns, and m by n is called the size of the matrix. A matrix 

is created by assigning the elements of the matrix to a variable. This is done by typing the 

elements, row by row, inside square brackets [ ]. First type the left bracket [ then type the first 

row, separating the elements with spaces or commas. To type the next row, type a semicolon or 

press Enter. Type the right bracket] at the end of the last row. 

 

 

 

 

 

Matrix addressing 

The address of an element in a matrix is its position, defined by the row number and the column number 

where it is located. For a matrix assigned to a variable ma, ma(k,p) refers to the element in row k and 

column p 

The Transpose Operator: 

The transpose operator, when applied to a vector, switches a row (column) vector to a column (row) 

vector. When applied to a matrix, it switches the rows (columns) to columns (rows). The transpose 

operator is applied by typing a single quote ' following the variable to be transposed. 

Using a colon : In addressing arrays 

 

Using a colon : In addressing a matrix: 

 

 

Notes about variables in MATLAB: 

1. All variables in MATLAB are arrays. A scalar is an array with one element, a 

vector is an array with one row or one column of elements, and a matrix is an 

array with elements in rows and columns. 
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Basic Polynomials applications using vectors 

 

Roots of a Polynomial 

 

 

 

 

 

 

 

 

 

 

Task 3 (To be Submitted): 

1. Create a column vector with 9 equally spaced elements in which the first element is -34 and the last 

element is -7. (A column vector can be created by the transpose of a row vector.) 

 

 

 

 

 

 

 

Task 4 (To be Submitted): 

1. Find the roots of the following polynomials:  

a. 5𝑥2 + 𝑥3 + 25 = 0 

b. 3𝑥 + 𝑥2 = 15 
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Basic Plotting in MATLAB 

• The plot command:  

 

• The arguments x and y are each a vector (one-dimensional array). The two vectors must 

have the same number of elements. 

• Formatting a Plot Using Commands 

 

• Plotting multiple graphs in the same plot 

o There are three methods to plot multiple graphs in one figure. One is by using the 

plot command, the second is by using the hold on and hold off commands, and the 

third is by using the line command. We are going to use hold on and hold off 

commands for this course.  

 

 

 

 

 

 

 

Task 5 (To be Submitted): 

1. Create a time vector “t” from 0 to 0.5 sec using 2000 elements. 

2. Define a variable f=100. 

3. Evaluate the function y=sin(f*t). 

4. Plot the function y. 

5. Label and title your graph. 
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• Addition, Multiplication, and Division of Polynomials 

• Symbolic Math 

• Derivatives of Polynomials 

• Integration 

 

❖ Addition, Multiplication, and Division of Polynomials 
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Task 1:  
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❖ Symbolic Math 
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Task 2 
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❖ Derivatives of Polynomials 
 

Method 1:  
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Method 2 (Treated as a symbolic expression)  
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❖  Integration 
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Task 4  
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• User-Defined Functions and Function Files 

• Polynomials, Curve Fitting, and Interpolation 

• 2-D plots  

 

❖ User-Defined Functions and Function Files 
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Examples of function definition line:  
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Task 1:(2.5 pts)  

  
Submit both your function file, and your script file.  

 

❖ Polynomials, Curve Fitting, and Interpolation 
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Task 2: ( 5 pts)  

 

Refer to LMS for Task 2 details 
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❖ Two-Dimensional Plots 
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Task 3: (2.5 pts) 

 
1. To do logarithmic scale, use the command  

 
 

2.  make sure to label your axis, and include a proper title for both graphs (both graphs 

should be in the same figure window)  

3. Use red color line for the first graph, and black line for the second.  



Name:   BMT 227 MATLAB 

ID #  KEY Introduction to Computer Systems 

Date: 10/11/2018  Practical Quiz 1 

 

Q1 (1 point): Write a MATLAB code to evaluate the expression: (Remember, π is pi)  

  use MATLAB syntax!!! 

 

 

X=cos(7*pi/9)+tan(7*pi/15)*sind(15) 

or  

X=cos(7*pi/9)+tan(7/15*pi)*sind(15) 

Q2 (1 point): Write MATLAB statements to find the roots of the polynomial: 

3𝑥 + 𝑥2 = 15 

p=[1 3 -15] 

r=roots(p) 

------------------------------------------------------------------------------------------------------------------------------------------ 

Q3 (1 EC):  

a. What is the function of clc command?  

          Clearing the command window  

 

b. Create a time vector “T” from 0 to 0.5 sec using 2000 elements. 

 T=linspace(0,0.5,2000) 



Name:   BMT 227 MATLAB 

ID #  KEY Introduction to Computer Systems 

Date: 10/18/2018  Practical Quiz 2 

 

Q1 (1 point): 

  
Remember to use element-by-element operator!!! 

X=linspace(1,6,6) or [1 2 3 4 5 6] or 1:6 

 

Y= (x+5).^3 ./x.^2  

Q2 (1 point): Write MATLAB statements to solve system of linear equations: 

[
4 −2
2 8

] [
𝑥
𝑦] = [

8
4

]  

A=[4 -2;2 8]; 

B=[8;4]; 

 

X= A\B or inv(A)*B 

------------------------------------------------------------------------------------------------------------------------------------------ 

Q3 (1 EC):  

 

a= [5 -4 -1]       c= [-7] 

b=  

    45    24   -18 

   -30   -16    12 

    90    48   -36 
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Mathematical Operations with Arrays 

• Addition and Subtraction 

The operations + (addition) and - (subtraction) can be used to add (subtract) arrays of 

identical size (the same numbers of rows and columns) and to add (subtract) a scalar to an 

array. 

 By adding A+B the results is: 

 
• Array Multiplication (Linear algebra rules)  

The multiplication operation * is executed by MATLAB according to the rules of linear 

algebra. This means that if A and B are two matrices, the operation A* B can be carried 

out only if the number of columns in matrix A is equal to the number of rows in 

matrix B. The result is a matrix that has the same number of rows as A and the same 

number of columns as B. 

A*B=  

o The multiplication of matrices is not commutative. This means that if A and B are 

both n x n, then A* B ≠ B *A 

o The power operation can be executed only with a square matrix. 

• Array Multiplication (Element-by-element) 

o Element-by-element operations can be done only with arrays of the same size. 
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• Array Division 

o Identity matrix: The identity matrix is a square matrix in which the diagonal 

elements are 1s and the rest of the elements are 0s. An identity matrix can be 

created in MATLAB with the eye command. 

 
o Inverse of a matrix: 

 
 

 



BMT 227 MATLAB Lab 2  

Due: 11/10/2018 at 04:00 PM 

All materials are taken from: Gilat, Amos. MATLAB: an Introduction with Applications. John Wiley & Sons, 
2015. 
 

 

o Left division, \: 

 

It should be pointed out here that although the last two operations appear to give the same result, 

the method by which MATLAB calculates X is different. In the first, MATLAB calculates A-1 

and then uses it to multiply B. In the second (left division), the solution X is obtained 

numerically using a method that is based on Gauss elimination. The left division method is 

recommended for solving a set of linear equations, because the calculation of the inverse may be 

less accurate than the Gauss elimination method when large matrices are involved. 

o Right division, /:  
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❖ You are not required to memorize all the function in the above tables; 

however, you should familiarize yourself with them as they appear in 

practices.  

Example in class: Find the mean, inverse, dot product, sum, max, and min.  
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Solving System of Linear Equations 

 

Examples in class:  

o Solve the following system of five linear equations: 

 
Hint: use left division 
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Tasks to be submitted for lab 2 grading:  

Task 1:  

 

Task 2:  

 

Task 3:  

o Solve the following system of linear equations 

 

Task 4:  

 
Plot Y.Vs. X, then title and label your graph 


