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PREFACE 

 

This is a 182 page book on MATLAB written by Dr. M. Zubair Khan and Mr. Zahid 

Sarfraz. The purpose of this book is to present MATLAB tutorial by examples. 

“Try and learn” one interesting fact about this book that you have never met before.  

“Introduction to MATLAB” is a document for an introductory course in MATLAB that 

guides the reader through each step of writing MATLAB programs. The book uses 

various examples in clear language to introduce concepts and practical tools. Effortless 

and comprehensive instructions allow beginners to learn and build up their MATLAB skills 

quickly. It is used for Applied Physics classes at Federal Urdu University of Arts, Science 

& Technology Islamabad. It focuses on the precise features of MATLAB that are useful 

for basic sciences students. We guess that the students have no past knowledge with 

MATLAB. The availability of MATLAB provides an opportunity to easily conduct 

mathematical experiments and to attempt logical and complicated problems. This book 

includes not only the basic concepts of MATLAB, but also an introduction to scientific 

computing, in which they will be useful for the forthcoming applied courses. In addition, 

engineering students will also use MATLAB in their other courses.  

This book can be used to a self-study book, and can be used as a textbook in 

universities, colleges and high schools. This book is also useful for that student who has 

no programming experience necessary to learn MATLAB. Number of solved examples 

with screenshots and plentiful exercise are included to help make MATLAB easy to 

understand. This covers MATLAB for beginner to advanced level student.  
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CHAPTER 1 

THE MATLAB ENVIRONMENT 

1.1 Introduction to Matlab 

MATLAB is a tool for doing numerical computations with matrices and vectors. It is very 

powerful and easy to use. In fact, it integrates computation, visualization and 

programming all together in an easy-to-use environment and can be used on almost all 

the platforms: windows, Unix, and Apple Macintosh, etc. MATLAB stands for “Matrix 

Laboratory”.  MATLAB is a mathematical and graphical software package; it has 

numerical, graphical, and programming capabilities. It has built-in functions to do many 

operations, and there are toolboxes that can be added to augment these functions. 

1.2 Matlab User Interference 

To start the program, you select MATLAB (2015). The default MATLAB desktop will then 

open on your screen (see Figure 1-1). As shown in the figure.    
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As shown in figure the screen is divided in three main elements which are 

 File listing in the current directory 

 Command History Window 

 Command Window 

 In addition to the Command Window, there are several other windows that can be 

opened and may be opened by default. What is described here is the default layout for 

these windows, although there are other possible configurations. Directly above the 

Command Window, there is a pull down menu for the Current Directory. The folder that is 

set as the Current Directory is where files will be saved. By default, this is the Work 

Directory, but that can be changed. 

1.3 Basics Athematic Operation 

Let’s start by entering a few really basic commands. If you want to find the value of a 

numerical expression, simply type it in. Let’s say we want to know the value of 433.12 

multiplied by 15.7. We type 433.12 * 15.7 at the MATLAB prompt and hit the enter key. 

The result looks like this:  

>> 433.12*15.7 

 ans = 6.8000e+003   

Let’s summarize basic arithmetical input in MATLAB. 

 To write the multiplication ab, in MATLAB we type 

 a * b  

For division, the quantity   is typed as 

  a / b 

 This type of division is referred to as right division. 

 MATLAB also allows another way to enter division, 

 called left division. We can enter the quantity 𝑏 𝑎 by 

 typing the slash mark used for division in the opposite 

Problem 1.1 
Add, subtract, multiple and 
divide the following numbers 
and check result on MATLAB. 

 123      &      4643 

 32        &      42 

 2345    &      6753 

 13        &      45 

 232      &      563 

 

 

NOTE: 
If we put a semicolon at the end then 
MATLAB does not show output. 
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 way, that is, we use a back slash instead of a forward slash. 

 a \ b  

Exponentiation ab is entered in the following way a ^ b. 

Finally, addition and subtraction are entered in the usual way. 

a + b  

a – b    

1.4 Precedence Followed By Matlab 

The precedence followed in mathematical operations by MATLAB is the same used in 

standard mathematics. Precedence levels determine the order in which MATLAB 

evaluates an expression. Within each precedence level, operators have equal 

precedence and are evaluated from left to right. The precedence rules for MATLAB 

operators are shown in this list, ordered from highest precedence level to lowest 

precedence level. 

1.5 Assignment Statement 

The equals sign “=” is known as the assignment statement. It is use to describes an 

equation, it’s more appropriate to think of it as an instruction to assign a value to a 

variable the way you would in a computer program. The distinction between the two 

interpretations can be illustrated in the following way. If you type  

x + 6 = 90 

 In MATLAB, you get the following response. 

??? x+6=90 

 Error: The expression to the left of the equals sign is not a valid target for an assignment. 

So while the expression is a completely valid equation you could write down if doing 

algebra on paper, MATLAB doesn’t know what to do with it. On the other hand, MATLAB 

is completely happy if you assign the value 90 – 6 to the variable x by writing. 

 x = 90 – 6 
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1.6 Variable 

In order to store a value in a MATLAB session, or in a program, a variable is used. The 

Workspace window shows variables that have been created. One easy way to create a 

variable is to use an assignment statement. The format of an assignment statement is   

                                             Variable name = expression 

       There are certain rules for naming variables in MATLAB they are stated as 

 The variable is always on the left, followed by the assignment operator, = (unlike in 

mathematics, the single equal sign does not mean equality), followed by an 

expression. The expression is evaluated and then that value is stored in the variable. 

For example, this is the way it would appear in the Command Window: So for 

example, we might want to call a variable x. suppose we want to set it equal to five 

multiplied by six. To do this, we type the input as   

>> x=5*6 x = 30   

 The name must begin with a letter of the alphabet. After that, the name can contain 

letters, digits, and the underscore character (e.g., value_1), but it cannot have a 

space. 

 There is a limit to the length of the name; the built-in function namelengthmax tells how 

many characters this is. 

 MATLAB is case-sensitive. That means that there is a difference between upper- and 

lowercase letters. So, variables called ‘mynum’, MYNUM, and ‘Mynum’ are all 

different. 

 There are certain words called reserved words that cannot be used as variable names. 

 Names of built-in functions can, but should not, be used as variable names.   

 Additionally, variable names should always be mnemonic, which means they should 

make some sense. For    example, if the variable is storing the radius of a circle, a name 

such as “radius” would make sense; “x” probably wouldn’t. Once a variable has been 
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entered into the system, we can refer to it later.  Suppose that we want to compute a new 

quantity that we’ll call y, which is equal to x multiplied by 3.56. Then we type   

 

>> y = x * 3.56  

   y = 106.8000 

 

Another way that the assignment operator works more like an assignment in a Computer 

program is in a recursive type assignment to a variable. That is, MATLAB allows you to  

write   

 

x = x + 4   

 

If we have previously defined the variable x. For example, the following sequence is 

completely valid    

>> x = 34^2  

   x = 1156 

    >> x = x + 4 

   x = 1160 

              To use a variable on the right-hand side of the 

 Assignment operator, we must assign a value to 

 it beforehand. So while the following command sequence will generate an error.   

 >> x = 2 x = 2 

 >> t = x + a   

 ??? Undefined function or variable 'a'.   

We can only remove this error by defining value to a, so we can have values of all 

variables.  

 

>> x = 2 x    

>> a = 3.5  

a = 3.5000  

t = x + a 

t = 5.5000 

 

Problem 1.2 
If velocity of any body is 10 m/s and mass 
is 10kg then find the value of the 
momentum. And check the answer in 
MATLAB. 
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Example 1.1 

 

 

 

 

 

 

In many instances, it is not desirable to have MATLAB spit out the result of an 

assignment. To suppress MATLAB output for an expression, simply add a semicolon (;) 

after the expression. In the following command sequence, first we just type in the 

assignment x = 3. MATLAB duly reports this back to us. On the next line, we enter x = 3; 

so that MATLAB does not waste space by telling us something we already know. Instead 

it comes back with the command prompt waiting for our next input: 

>> x = 3 

 x = 3  

>> x = 3;   

We can include multiple assignments on the same line. For example, the following 

expressions are valid   

>> x = 2;  y = 4; z = x*y  

z = 8  

Notice the two semicolons, they tell MATLAB we don’t want to see the values of x and y. 

When doing a lot of calculations, you may end up with a large number of Variables.The 

Workspace Window shows the variables that have been created in the current Command 

Window and their values. 

            The following commands relate to variables:  

 Who shows variables that have been defined in this Command Window (this just 

shows the names of the variables). 

 Who's shows variables that have been defined in this Command Window (this shows 

more information on the variables, similar to what is in the Workspace Window). 

 Clear clears out all variables so they no longer exist. 

 Clear variablename clears out a particular variable. 

 

X=10 
Y=.8 
Z=2.6 
T=X+Y+Z 
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1.6.1 WHO AND WHO'S VARIABLE 

If nothing appears when who or whos is entered, that means there aren’t any variables! 

For example, in the beginning of a MATLAB session, variables could be created and then 

selectively cleared (remember that the semicolon suppresses output):         

In command window very limited information is shown for ‘who’ variable as   

Your variables are: x  y  z     

By typing whos, we get a bit more information. This will tell us the variables currently    in 

memory, their type, how much memory is allocated to each variable, and whether or   not 

they are complex (see below). In our case we have 

      Example 1.2 

 

 

 

 

   
           >> whos    

              Name      Size            Bytes Class     Attributes   

                x         1x1            8  double                

                y         1x1            8  double                            

                z         1x1            8  double  

 

1.6.2 CLEAR VARIABLE 

If we want to start all over. We can do this by issuing a clear command. Clear can be 

applied globally by simply typing clear and then hitting the enter key, or to specific 

variables by typing clear followed by a space delimited variable list. If we wanted to reset 

or clear the variables x, y, and z that we have been using, then we could type   

clear x y z   

x=2; 
y=4; 
z=x*y 
whos 
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MATLAB will simply return the command prompt and won’t say anything else, but if you 

try to use these variables again without assigning them values it will be as if they had not 

been seen before. 

1.7 Constants 

Variables are used to store values that can change, or that are not known ahead of time. 

Most languages also have the capacity to store constants, which are values that are 

known ahead of time, and cannot possibly change. An example of a constant value would 

be pi, or, which is 3.14159…. In MATLAB, there are functions that return some of these 

constant values. Some of these include:   

pi 3.14159….  

i √−1  

j √1  

inf infinity ∞  

NaN stands for “not a number”; e.g., the result of 0/0 

1.8 Matlab Format 

1.8.1 A Long & Short Format 

MATLAB has been spitting out numbers with four decimal places. This is known as short 

format in MATLAB. It’s the default in MATLAB and if that’s all the precision you require, 

then you don’t have to do anything. If you want more, then you can tell MATLAB to add 

more digits to the right of the decimal point by using the format command. If we want 16 

digits instead of 4, we type format long. To see how this works, look at the following 

calculation, displayed in both formats. 

>> format long  

>> x = 3 + 11/16 + 2^1.2 

 x = 

 5.98489670999407  

Problem 1.3 
If x=3 and y= 32 + 5 then find the z.  z= x+2y  
Also find short and long. 
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 >> format short >>  

 x = 3 + 11/16 + 2^1.2 

 x = 

  5.9849 

Comparing the long and short formats, notice that the fourth decimal place was rounded 

up to nine when format short was used.    

1.9. Types of Array 

Every expression, or variable, has a type associated with it. MATLAB supports many 

types of values, which are called classes. A class is essentially a combination of a type 

and the operations that can be performed on values of that type. 

1.9.1 Type Single, Double 

There are types to store different kinds of numbers. For float or real numbers, or in other 

words numbers with a decimal place (e.g.5.3), there are two basic types: single and 

double. The name of the type double is short for double precision; it stores larger 

numbers than single. MATLAB uses a floating point representation for these numbers. 

1.9.2 Type Integer 

For integers, there are many integer types (e.g., int8, int16, int32, and int64). The 

numbers in the names represent the number of bits used to store values of that type. For 

example, the type int8 uses eight bits altogether to store the integer and its sign. Since 

one bit is used for the sign, this means that seven bits are used to store the actual 

number. Each bit stores the number in binary (0’s or 1’s), and 0 is also a possible value, 

which means that 2 ^ 7 – 1 or 127 is the largest number that can be stored. The range of 

values that can be stored in int8 is actually from –128 to 127. This range can be found for 

any type by passing the name of the type as a string (which means in single quotes) to 

the functions intmin and intmax. For example,   

>> intmin(‘int8’) 
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 ans = –128 >> 

 intmax(‘int8’) 

 ans = 127     

The larger the number in the type name, the larger the number that can be stored in it. 

We will for the most part use the type int32 when an integer type is required. 

1.9.3 Type Char 

The type char is used to store either single characters (e.g., ‘x’) or strings, which are 

sequences of characters (e.g., ‘cat’). Both characters and strings are enclosed in single 

quotes. 

1.9.4 Type Logical 

The type logical is used to store true/false values. If any variables have been created in 

the Command Window, they can be seen in the Workspace Window. In that window, for 

every variable, the variable name, value, and class (which is essentially its type) can be 

seen. Other attributes of variables can also be seen in the Workspace Window. Which 

attributes are visible by default depends on the version of MATLAB. However, when the 

Workspace Window is chosen, clicking View allows the user to choose which attributes 

will be displayed.   

By default, numbers are stored as the type double in MATLAB. There are, however, 

many functions that convert values from one type to another.  The names of these 

functions are the same as the names of the types just shown. They can be used as 

functions to convert a value to that type. This is called casting the value to a different 

type, or type casting. For example, to convert a value from the type double, which is the 

default, to the type int32, the function int32 would be used. Typing the following 

assignment statement:   

>> val = 6+3   
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Would result in the number 9 being stored in the variable val, with the default type of 

double, which can be seen in the Workspace Window. Subsequently, the assignment 

statement   

>> val = int32(val);   

Would change the type of the variable to int32, but would not change its value. If we 

instead stored the result in another variable, we could see the difference in the types by 

using whos. 

>> val = 6 + 3;  

>> vali = int32(val); 

>> whos 

Name   Size   Bytes   Class   Attributes 

val     1x1     8     double  

vali    1x1     4     int32  

One reason for using an integer type for a variable is to save space. 

1.10 Random Number  

When a program is being written to work with data, and the data is not yet available, it is 

often useful to test the program first by initializing the data variables to random numbers. 

There are several built-in functions in MATLAB that generate random numbers, some of 

which will be illustrated in this section. Random number generators or functions are not 

truly random. Basically, the way it works is that the process starts with one number, 

called a seed. Frequently, the initial seed is either a predetermined value or it is obtained 

from the built-in clock in the computer. Then, based on this seed, a process determines 

the next random number. Using that number as the seed the next time, another random 

number is generated, and so forth. These are actually called pseudo-random; they are 

not truly random because there is a process that determines the next value each time. 
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The function rand can be used to generate random real numbers; calling it generates one 

random real number in the range from 0 to 1. There are no arguments passed to the rand 

function. Here are two examples of calling the rand function:   

>> rand 

 ans = 0.9501  

>> rand  

ans = 0.2311   

The seed for the rand function will always be the same each time MATLAB is started, 

unless the state is changed, for example, by the following: 

rand(‘state’,sum(100*clock)) This uses the current date and time that are returned from 

the built-in clock function to set the seed. Note: this is done only once in any given 

MATLAB session to set the seed; the rand function can then be used as shown earlier 

any number of times to generate random numbers. Since rand returns a real number in 

the range from 0 to 1, multiplying the result by an integer N would return a random real 

number in the range from 0 to N. For example, multiplying by 10 returns a real in the 

range from 0 to 10, so this expression rand*10   

Would return a result in the range from 0 to 10. To generate a random real number in the 

range from low to high, first create the variables low and high. Then, use the expression 

rand*(high–low) low. For example, the sequence   

>> low = 3; 

>> high = 5;  

>> rand*(high–low)+low   

Would generate a random real number in the range from 3 to 5. 
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Summary 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

  

 

MATLAB Commands and Function: 

 who, whos           To check the size and byte class  

 format short         To split out number in four decimals 

 format long          To plit out number in 16 decimals 

 intmin                   To check the minimum value stored of class 

 intmax                  To check  the maximum value stored of class 

 rand                      To store the random number  

 

MATLAB Operators: 

+      addition operator 

 -      subtraction operator 

~      logical negative 

*      multiplication operator 

/       division 

./      right division 

.\      left division 

.^      power  

==     equal to 

~ =   not equal 

< =   less than and equal to 

> =    greater than and equal to 
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Exercise  

1. Evaluate following expression in MATLAB. 

  

  

  

2. Find the value of following trigonometry function. 

                          (3)  

x = 30 

3. Find the value of following inverse trigonometry function. 

   

4. Find the value of z if x=2 

 
5. Find the value of z if x=3 

                                      

6. Find the value of arc length if the radius is 9cm and theta is 470. 

7. Find the value of theta if the arc length is 7cm and radius is 5cm. 

8.  Initial velocity of a particle is 5m/s and after time t its final velocity is vf. If acceleration 

is 6m/s2 find final velocity.  

9. If initial velocity of a particle is 3m/s and after covering distance of 8m its velocity 

become 6m/s. find acceleration. 

10. If velocity of a particle is 9m/s and mass is .78kg then find momentum in the 

body. 

11. If x=2 and y=3 then check the size and byte class of the x, y. 

12.  If x= 3 and y=34 then find z. also find the size and byte class of the z. 

 
13. Take two random number and check the size and byte class of these number. 

14. Find z and byte class of z if 

 
Where x ,y, u are any random numbers. 

15. Find maximum int and int stored in z in question no 14. 

 
HINT: For sin inverse write asin() in MATLAB 
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CHAPTER 2 

 

VECTORS 

In this chapter we discuss about vectors in mat-lab. We divided this chapter into three 

portion. In first portion we discuss about vector generating in mat-lab and discuss how we 

can generate row and a column vector by using mat-lab. We also discuss how we can 

generate a vector with uniformly spaced elements. Basically in first portion we discuss 

about generating of vectors in mat-lab. In second portion of this chapter we discuss the 

unitary operation of vectors likes( multiplication, addition, subtraction, division). We also 

discuss about dot and cross product of the vectors. In third portion we discuss about the 

reference of vectors. How we can repented an element Ina vector. How we can choose 

any element from a vector and use it for further calculation. All these concepts we 

discuss in this chapter by using mat-lab. 

We know that there are two quantities exists scalar and vector. Vector are those 

quantities which have both magnitude and direction. But here we are discuss about 

matrix vector. An array of number having at least one row and one column is called 

matrix vector. We are discuss about these vectors in mat-lab. These vector may be a row 

or a column vector. Here a question is arises what is different between vector and matrix. 

Vector is an array of numbers which are may be row or column vector. But matrix is an 

array of numbers in rectangular or square foam. 

2.1 Basics Introduction to Vectors 

A vector is uni-dimensional matrix having one row and one column. Mat-lab also allow us 

to generate a row or a column vector in it. We can generate a column vector by typing 

numbers in square brackets. Suppose we have to generate a row vector of first five 

natural numbers then we just write in mat-lab. 
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A=[1 2 3 4 5] 

 

A = 

     1     2     3     4     5 

Here two thing is more important. One is to add space between each number otherwise 

mat-lab consider it a whole number and second is generating a variable for our vectors. 

Similarly we can generate another vector having first natural numbers as element. For 

this vector write 

A=[1 2 3 4 5 6 7 8 9 10] 

 

A = 

     1     2     3     4     5     6     7     8     9    10 

It generate first ten natural numbers. It is easy but what we have to do if we want to 

generate first thousand numbers. For this situation we use this method between square 

brackets. 

A = [start number: number of increment: end number] 

If we want to generate first thirty numbers column vector then we write 

A=[1:1:30] 

A = 

  Columns 1 through 13 

     1     2     3     4     5     6     7     8     9    10    11    12    13 

  Columns 14 through 26 

    14    15    16    17    18    19    20    21    22    23    24    25    26 

  Columns 27 through 30 
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    27    28    29    30 

If we want to generate a vector having even numbers till hundred then use this type of 

codes. 

A=[2:2:50] 

A = 

  Columns 1 through 13 

     2     4     6     8    10    12    14    16    18    20    22    24    26 

  Columns 14 through 25 

    28    30    32    34    36    38    40    42    44    46    48    50 

We have discuss how we generate column vector in mat-lab. Now we discuss how we 

can generate row vector in mat-lab. There is same method for generating a row and 

column vector but here is difference is of semicolon which we used after each element in 

row vector. Suppose we want to generate a row vector of first ten natural numbers then 

just type in mat-lab.  

A=[1;2;3;4;5;6;7;8;9;10] 

A = 

     1 

     2 

     3 

     4 

     5 

     6 

     7 

     8 

     9 
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      10 

Similarly if we want to generate a row vector of odd numbers up to fifty then just type in 

mat-lab command window or in editor. This is basics introduction how we can generate a 

vector in mat-lab. 

2.2 Unitary Operation in Mat-Lab 

We can also perform uniray operation of vector in mat-lab. We can add and subtract two 

vector by using mat-lab. We can add any subtract any two or more than two row and 

column vector in mat-lab. But it is necessary that size of vector and structure of vectors 

must be same. In other words vectors are must be same kind. Suppose we have two 

vectors and tries to add and subtract them. 

 A=[1 2 3 4 5] & B=[1 1 1 1 1]  

In order to add and subtract them in mat-lab just write these codes. 

A=[1 2 3 4 5] 

B=[1 1 1 1 1] 

C=A+B 

D=A-B 

After pressing run button mat-lab gives us answer. 

C = 

     2     3     4     5     6 

 

D = 

     0     1     2     3     4 

Similarly we can perform multiplication on it. Mat-lab perform both scalar and vector 

multiplication of vectors. In scalar multiplication we just multiply a number with each 
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entries of vector.  Suppose we want to multiple a scalar number 5 with a particular vector 

then we just use steric sign between them.  

 A=[1 2 3 4 5] 

B=5 

C=B*A 

C = 

5    10    15    20    25 

In vector multiplication mat-lab multiple the entries of first vector with entries of second 

vector term by term. Mat-lab could done if the size and structure of both vectors are 

same. If it is not same then mat-lab gives an error. 

A=[1 2 3 4 5] 

B=[2 2 2 3 ] 

C=B.*A 

Error using  .*  
Matrix dimensions must agree. 
Error in Untitledytt (line 6) 
C=B.*A 
 Mat-lab gives this type of error because dimension (size) of both vector A and B is not 

same.  Vector A have five rntries and vector B have 4. So add another element in vector 

B.   

A=[1 2 3 4 5] 

B=[2 2 2 3 ] 

C=B.*A 

C = 

   2     4     6    12    20 
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There is another vector uniary operation is transpose. If we take a transpose of a column 

vector, it converted into a row vector. Similarly if we take transpose of a row vector then it 

converted into a column vector. Mat-lab can take transpose of any row and column 

vector. For this purpose we use sign of apostrophe (‘). Let we take a column vector and 

take transpose of it. 

A=[1 2 3 4 5] 

B=A' 

%Mat-lab gives answer. 

B = 

     1 

     2 

     3 

     4 

     5 

Now we suppose a row vector vector and convert it into column. 

A=[1;2;3;4;5] 

B=A' 

B = 

    1     2     3     4     5 

2.3 Merging Two Vectors: 

We can merge two vector in to each other. In other words we can merge a row vector into 

a row vector and a column vector in to a column vector. Suppose we have a row vector A 
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and we want to merge this vector into a B row vector. Mat-lab doesn’t have built-in 

command for it. Therefore we do it manually. Suppose A= [1 2 3] and B=[4 5 6] are two 

row vectors and we try to merge both vectors. For this we make a new variable C. So we 

just use this simple code. 

A= [1 2 3]; 

B= [4 5 6]; 

C= [A B]  

C = 

     1     2     3     4     5     6 

Similarly we can merge two column vector. But here we just use a semicolon Between A 

and B just because of column vectors. 

A= [1; 2; 3]; 

B= [4; 5; 6]; 

C= [A;B]  

C = 

     1 

     2 

     3 

     4 

     5 

     6 
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But here size of both vector must be same if it is not then mat-lab gives this type of 

answer. Which show in below example.  

A= [1; 2; 3]; 

B= [4; 5; 6; 7]; 

C= [A;B]  

C = 

 

     1 

     2 

     3 

     4 

     5 

     6 

     7 

2.4 CHARACTERISTICS OF VECTORS: 

There are many characteristic of vectors in mat-lab but here we apply some of them. We 

can find the numbers of elements in a vector by a very useful command length. Suppose 

we have a vector A= [1 9 5 6 7] and we want to find the numbers of elements in it. So we 

just use length command in this way. 

A= [1 9 5 6 7]  

length (A) 

ans = 

  5 
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Another one of best command is max through which we can find the highest value 

elements in the vector A. For this we just use this command in this this way. 

A= [1 9 5 6 7]  

max(A) 

ans = 

     9 

Similarly we can use min command for checking the least value of elements in a single 

vector. So we can apply this command on vector A in this way. 

A= [1 9 5 6 7]  

min(A) 

ans = 

     1 

Another useful command is abs through which we can find the absolute value of the 

vector. We can implement this command on vector A. 

A= [1 9 -5 6 -7]  

abs (A) 

ans = 

  1     9     5     6     7 

Now we check that how we can find the magnitude of a vector in mat-lab without using 

any built-in command. Now we check the formula of it. Suppose we have a vector A. 

A=  

 

So we can find its magnitude by this formula |A|=  
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Now first we find the array multiplication of vector by taking dot product of A with it. For 

array multiplication we use .* operator because we have to find term by term product. 

A= [1 9 5 6 7]  

B=A.*A 

B = 

     1    81    25    36    49 

Now in the second step just use sum command to find the sum of all arrays  

C=sum(B)  

C = 

   192 

Now at the last take square root of it and store value in a variable. 

D=sqrt(A) 

D = 

    1.0000    3.0000    2.2361    2.4495    2.6458 

So it can be done very easily in mat-lab but become more difficult in case of complex 

numbers. In case of complex number we have to take the complex conjugate of that 

particular vector. Suppose we have a vector M having complex numbers. 

M=  

 Now compute its complex conjugate in mat-lab and check the result. For this purpose we 

introduced a new variable N. 

M=[2; 3+2i; 2+3i;] 

N=M’ 
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N = 

  2.0000 + 0.0000i   3.0000 - 2.0000i   2.0000 - 3.0000i 

Now find the sum of array multiplication of both vectors. 

O=sum(M.*N) 

Error using  .*  
Matrix dimensions must agree. 
Error in Untitledmj (line 2) 
O=sum(M.*N) 
 
So mat-lab gives an error which show that size of both vectors are not same. So we can 

find the magnitude of this vector M. For this purpose we use a built-in command of mat-

lab for finding complex conjugate of vector M. Which is conj command. 

M=[2; 3+2i; 2+3i;] 

N=conj(M) 

N = 

   2.0000 + 0.0000i 

   3.0000 - 2.0000i 

   2.0000 - 3.0000i 

Now take sum of it 

O=sum(M.*N) 

O = 

    30 
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And finally takes square root of it. 

R=sqrt(O) 

R = 

    5.4772 

2.5 DOT PRODUCT OF VECTORS:  

Dot product is very useful property of vectors and widely used to find the magnitude of 

vectors.  Dot product of vectors can be find by multiplying the elements of first vector with 

the elements of second vector term by term. The value of dot product of two vector is a 

scalar quantity. We can find the solution of dot product of two vectors in mat-lab just by 

typing dot (vector 1, vector 2). So in mat-lab we just write this expression. 

A=[1 2 3 4 5]; 

B=[6 5 3 8 6]; 

dot(A,B) 

ans = 

    87 

We can also find the magnitude of vectors through dot product. Suppose we have a 

column vector A and we try to find the magnitude of it. 

A=  

Now find the magnitude of it. 

A=[1;5;9;]; 

Mag=sqrt(dot(A,A)); 

Magnitude = 
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   10.3441 

With the help of this command we can find the magnitude of those vectors that contain 

complex numbers. Suppose we have a vector A having complex number.  

 

A=  

A=[3*i+2; 5; 3+7*i]; 

dot(A,A) 

ans = 

 96 

2.6 CROSS PRODUCT IN VECTORS: 

Cross product is also very useful property in mat-lab. We can find the cross product of 

two vectors by using cross command in mat-lab. For this just write cross (vector 1,vector 

2). But in case of cross product vector should be 3 dimensional if it is not then mat-lab 

gives an error as shown in below. 

A= [1 2]; 

B= [3 4] 

cross(A,B) 
Error using cross (line 25) 
A and B must be of length 3 in the dimension in which the cross 
product is taken. 
Error in Untitledmj (line 3) 
cross(A,B) 

So in order to overcome this error we use two 3-dimensional vectors.  

A= [1 2 7]; 

B= [3 4 5] 
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cross(A,B) 

ans = 

   -18    16    -2 

2.7 REFERENCING VECTOR ELEMENTS: 

Mat-lab also has operation for referencing one or more elements of vectors. Suppose we 

have a vector A having 5 elements. 

A=  

So for finding the value of its third elements we just write this command in mat-lab. 

A=[1;3;5;7;9]; 

A(3)  

ans = 

     5 

We can find the value of fifth element by typing this in mat-lab command window. 

A(5)  

ans = 

     9 

We can also check the range of elements in that particular vector.  For this we use colon 

sign “:” as we use in pervious chapter. Suppose we want to fond the value of 3 elements 

(Third to fifth elements). So just type this mat-lab command window or editor. 

A(3:5)  
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ans = 

     5 

     7 

     9 

Similarly we can find the value of all elements by typing this expression. 

A(:) 

ans = 

 

     1 

     3 

     5 

     7 

     9
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Exercise  

  ,        

 
1. Compute 

 A*B 

 B*A 

 A./B 

 B./A 

Where  &  

2. Compute  

  

  

  

  

Use A and B from question no 1 

3. Check the following identities.  

  

  

  

  

4. Check the following identities  

  

  

5. Compute 

 A+B 

 A-B 

 A(B+C) 

 (A-B)C 

 A+(B+C) 

 A(BC) 

6. Is vector hold commutative and associative law. If yes then prove it on mat-lab.   

7. All those vector which hold associative, closure property and have inverse and 

identity are called group check A is group under addition or not.  

8. Is B is group under multiplication. If yes then prove it on mat-lab. 



 

31 

 

9. Any group hold commutative property are called Abelian group. Check B is 

Abelian under addition. 

10.     Compute following  

 Max(a) 

 Length(a) 

 Min(a) 

 Sum(a) 

11. Compute  

 A.B 

 B.A 

 A.C 

 A.(B.C) 

12.  Compute  

 AxB 

 AxC 

 AxBxC 

 BxCxA 

13.  Find the value of scalar triple product. 

  

14. Find the value of vector triple product.  

 
15. Find the value of work done by a body if a force F is acting on a body and body 

displace to a point having displacement d. 

  

16.  Find the value of momentum of a body. Where  is mass of body and velocity 

acting on it is . 

 
17. Find the following 

 X(4) 

 X(7) 

 X(4:7) 

 X(:) 

 X(4)-X(5) 

Where X is 
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           CHAPTER 3 

MATRICES 

3.1 Introduction 

The main purpose of this chapter is to understand matrices with the help of MATLAB. 

MATLAB is very famous software for mathematics as we learn in pervious chapter.  This 

chapter basically divide into two parts. 

 Matrices (properties and operations)  

 Applications of matrices (solutions of 2 x 2 system) 

In this first part of chapter we will discuss about what is matrices and its properties. We 

also discuss different types of matrices, their properties and operations. We also learn 

about solution of linear algebraic equation. In the second part of this chapter we will learn 

about some applications of matrices. In this we learn that how we can use matrices to 

find the solution of 2 x 2 system.  

3.2 Matrix Definition 

A matrix is 2 dimensional array of number which is composed of rows and column. 

Horizontal array of number is called row and vertical number array is called column. The 

general foam of a matrix is A. 

                     A11        A12       A13………A1N 

                     A21        A22       A23………A2N 

          A =     A31        A32       A33………A3N 

                      :             :            :                : 

                     AN1        AN2       AN3……...ANN 
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Above given matrix is n x n general matrix. 

We can form a matrix on a MATLAB by writing a semicolon”;” at the end of each row 

likes. 

 

 

Example 3.1  

 

 

                                   

 

 

 

3.3 Size of a Matrix 

The size of a matrix is very important in MATLAB. In some matrix operation size of a 

matrix must be same otherwise operation cannot be full fill. Size of matrix means number 

of rows and columns of a matrix.  

Example  3.2 

 

 

 

  

clc 
clear all 
close all 
A=[1 2 3;4 5 6;7 8 9]; 
size(A) 

 
 
 

Note: 
If put a semicolon at the end of matrix then MATLAB do not show output by 
remains work on it. 
 

A= [1 2 3; 4 5 6; 7 8 9] 
 

  

 
B = [1  2;3  4 ;5  6] 
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 ans = 

    3   3 

 

 

3.4 TYPES OF MATRIX 

The types of matrices are given below: 

3.4.1 Equal Matrix 

A matrix “A” is said to be equal to each matrix B if their corresponding elements of both 

matrices are equal as well as size of the matrix are must be equal. By definition we can 

say that two matrices A and B are equal if aij=bij   for all i,j 

Example 3.3 

 

  

 

 

 

  

 

 

 

 

 

clc 
clear all 
close all 
A=[5 6 9;4 0 3;2 7 9]; 
B=[5 6 9;4 0 3;2 7 9]; 
[row column]=size(A) 
if size(A)==size(B) 
    for i=1:row 
        for j=1:column 
            if A(i,j)==B(i,j) 
                disp('Matrices are equal') 
            else  

                disp('Matrices are not equal') 

            end 

        end 

    end 

else  

    disp('Size of matrices are not equal') 

end   

 

 

Problem 3.1 
Take 2 matrix of 5 x 5 and 5 x 4 and show that both matrix are not equal in size. Result show 
in MATLAB. 
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Matrices are equal. 

Alternate Method: 

This process requires many steps which is problem for MATLAB users and timing 

wasting. MATLAB has built in function for this purpose. This function is “isequal”. Which 

works on the basics of logical and give logical according to our result. 

 

 

 

Example 3.4 

 

 

 

 

 

 

ans = 

      1 

3.4.2 Square Matrix 

An x n matrix is said to be a square matrix if its dimension will be equal or rows and 

columns of a Mtrix are equal. 

 

clc 

clear all 

close all 

A=[1 2 3 ;4 5 6 ;7 8 9]; 

B=[1 2 3 ;4 5 6 ;7 8 9]; 

isequal(A,B) 

 

 

NOTE: 

If matrices are equal 

MATLAB show logical 

1 otherwise 0. 

 

Problem 3.2 
Check these two given matrices are equal are not. Result show in MATLAB. 
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In this A is a square matrix because its rows and columns are equal. We can change any 

matrix into a square matrix by using command “reshape”. 

Example  3.5 

 

 

 

A = 

     2     3     5     3     6     7     3     5 

     5     2     7     5     0     4     1     3 

B = 

     2     5     6     3 

     5     7     0     1 

     3     3     7     5 

     2     5     4     3 

A is 2 x 8 matrix and we change it into 4 x 4 matrix with the help of reshape command  

Note: this is only possible if product of dimension of both matrix is same.  

3.4.3 Diagonal Matrix 

Diagonal matrix is a special case of square matrix. In this matrix all the entries of matrix is 

zero accept diagonal entries.  

We can find diagonal by diag command. 

 

clc 

clear all 

close all 

A=[2 3 5 3 6 7 3 5; 5 2 7 5 0 4 1 3] 

B=reshape(A,4,4) 
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Example 3.6 

 

 

 

                                     

 

 

 

C = 

     3 

     1 

     8 

Diagonal = 

     6     0     0 

     0     8     0 

     0     0     3 

Here diagonal entry is pick up from B. 

Problem 3.3 
Make a function which shows that our diagonal matrices is a square matrices. 

3.4.4 Identity Matrix 

Identity matrix is a special case of a square matrix in which all the entries are zeros 

except diagonal entries. Diagonal entries are 1. 

clc 
clear all 
close all 
A=[3 7 5 ; 8 1 0 ; 4 2 8]; 
C=diag(A) 
%% C is a diagonal vector of any matrix. 
%% through diag we can make a diagonal matrix by a vector. 
B=[6 8 3] 
Diagonal=diag(B) 
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MATLAB have built-in command for identity matrix. 

Example 3.7 

 

 

 

I = 

     1     0     0  

     0     1     0 

     0     0     1 

Here we can get a matrix of any dimensions.eye(m x m). Similarly we can get some 

different matrix likes zeros and ones.  

  O= zeros (3) 

  B=ones(3) 

O =  

B =  

 

 

 

 

clc 
clear all 
close all 
I=eye(3) 
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3.4.5 Random Matrix 

Random matrix is a special matrix type in MATLAB. It gives matrix of random entries. 

MATLAB have built-in command for it which is rand. We can get random matrix of any 

dimension.  

Example 3.8 

 

 

 

 

a = 

    0.8147    0.6324    0.9575    0.9572 

    0.9058    0.0975    0.9649    0.4854 

    0.1270    0.2785    0.1576    0.8003 

    0.9134    0.5469    0.9706    0.1419 

 

 

clc 
clear all 
close all 
a=rand(4) 

 
 

Problem 3.4 Check the following 

                  

 

            

 

 These pairs are equal in size? 

 Is there corresponding element are equal? 

  Is these are square matrices? 

 Is these are diagonal matrices? 
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3.4.6 Tridiagonal Matrix 

A matrix is having all entries of zeros expect main diagonal and next to it is called 

tridiagonal matrix. This matrix is also called the bounded matrix. The given matrix is 

bounded matrix having 3 diagonal is zero.  

 

A =  

There are two main types of triangular matrix.  Upper triangular matrix is a matrix having 

all 

entries is zero below the main diagonal. 

A =  

 

In lower triangular matrix all entries are zero above the main diagonal. 

 

A =  

 

MATLAB has built-in command for upper/lower triangular matrix. 
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Example 3.9 

 

 

 

 

 

 

B = 

     3     6     8     2 

     0     6     2     4 

     0     0     5     3 

     0     0     0     8 

 

C = 

     3     0     0     0 

     4     6     0     0 

     9     0     5     0 

     4     6     8     8 

 

 

 

 

 

 

clc 
clear all 
close all 
A=[3 6 8 2; 4 6 2 4;9 0 5 3;4 6 8 8]; 
%% triu is used for upper trigonal matrix  
B=triu(A) 
%% tril  is used for lower triangular matrix 
C=tril(A) 

 
 

Problem 3.5 
Find the upper triangular and lower triangular 
foam of the given matrices. 
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3.4.7 Magic Matrix 

Magic is built-in command in MATLAB. This magic(n) function returns an n-by-n matrix 

constructed from the integers 1 through n^2 with equal rows and column sums. Where A 

is a magic matrix. 

 

                                          A=  

 

 

 

 

Example 3.10 

 

 

 

 

 

M = 

     8     1     6 

     3     5     7 

     4     9     2 

 

clc 
clear all 
close all 
M=magic(3) 
%% now we checkthe sums of rows and columns 
A=sum(M) 
%% sum of its diagonial element 
B=sum(diag(M)) 

 

NOTE: 

The order of n is must be scalar and greater and equal to 3, not less than 3.  
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A = 

    15    15    15 

B = 

    15 

The value of the characteristic sum for a magic square of order n is sum(1:n^2)/n which, 

when n = 3, is 15. 

and when n = 4, is 34. 

3.5 REFERENCING MATRIX ELEMENT 

We can reference an-y element, row and column a matrix using MATLAB. We can 

reference two or more than two row and column of a matrix and can also use the 

selected part of any matrix by using MATLAB. 

Suppose a matrix A. 

A=[3 6 8 2; 4 6 2 4;9 0 5 3;4 6 8 8] 

A = 

     3     6     8     2 

     4     6     2     4 

     9     0     5     3 

     4     6     8     8 

 We can check any element from ith row and jth column by writing A(m,n) in 

mat-lab editor. 

A(4,4) 

ans = 

     8 

 To refer ith column of a matrix just type A(:,ith). 

A(:,3) 
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ans = 

     8 

     2 

     5 

     8 

 To pick out element from ith to jth columns just type A(:,ith:jth). 

A(:,2:3) 

ans = 

     6     8 

     6     2 

     0     5 

     6     8 

 

     

 We can pick out any matrix from a matrix A. 

 A(1:2,1:2) 

 

ans = 

     3     6 

     4     6 

 We can change the value of any row and column of a matrix. 

A(2,3)=0 
A = 
     3     6     8     2 
     4     6     0     4 
     9     0     5     3 
     4     6     8     8 
 

 We can change any row and column of a matrix into empty matrix. 

           A(4,:)=[ ] 
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A =  

     3     6     8     2 

     4     6     2     4 

     9     0     5     3 

In this we change 4 x 4 matrix into 3 x 4 matrix. Through this we can remove any 

row or matrix but we cannot add a new matrix. 

 We can use a row or column of a matrix to make a new matrix. 

A([2 2 3 3]: 

 

ans = 

     4     6     2     4 

     4     6     2     4 

     9     0     5     3 

     9     0     5     3 

  

 

 A(: , [1 2 2 3] )     

ans = 

     3     6     6     8 

     4     6     6     2 

     9     0     0     5 

     4     6     6     8 

 

 

 

Problem 3.6 
Apply following function on given matrix in 
MATLAB. 
 

A =  

 

 A(2,4) 

 A(:,3) 

 A(2,:) 

 A(2:3,2:3) 

 A(1,2)=0 

 A(3,:)=[] 
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3.6 Matrix Operations 

There are many matrix operations some of which we have already seen but some are 

discuss in this topic. Some operation are applied term by term. This type required 

matrices of same size. Addition and subtraction. 

 3.6.1 Matrix Addition 

Matrix addition means addition of matrix of same size term by term. We can add two or 

more than two matrix of same size. Addition of matrix is done term by term. Let  suppose 

we add two matrices A and B. 

      +        =      

Example 3.11 

 

 

 

 

 

 

 

 

Z = 

     4     9    13 

clc 

clear all 

close all 

X=[1 7 5;4 5 3;9 0 3]; 

Y=[3 2 8;4 6 8;2 4 7]; 

Z = []; 

if all(size(X) == size(Y)) 

 Z = zeros(size(X)); 

 [row column] = size(X); 

 for i = 1:row 

    for j = 1:column 

        Z(i,j) = X(i,j)+Y(i,j); 

     end 

   end 

 Z 

end 
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     8    11    11 

    11     4    10 

We have an alternate method for the addiction of two matrices. In which we just use 

addition operator between two matrices as shown in example. 

   Example 3.12 

 

 

 

 

 Z = 

     4     9    13 

     8    11    11 

    11     4    10 

 

 

 

 

 

 

 

 

 

clc 

clear all 

close all 

X=[1 7 5;4 5 3;9 0 3]; 

Y=[3 2 8;4 6 8;2 4 7]; 

Z =X+Y 

  

 

 
 

Problem 3.7 
Add these two matrices in MATLAB using for loop. 

           

 

Problem 3.8 
Show that matrices commute under addition. 
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3.6.2 Matrix Subtraction 

One matrix can be subtracted from other matrix as well as matrix addition. But the size of 

the both matrix must be same. In matrix subtraction one matrix is subtract from other 

matrix term by term. Let we suppose two matrix and subtract it from each other. 

    _       =  

Example 3.13 

 

 

 

 

C = 

    -2    -2    -2 

     2     2     1 

    -1     2     1 

 

 

 

 

 

 

 

clc 

clear all 

close all 

A=[3 4 2;7 5 3; 4 5 6]; 

B=[5 6 4;5 3 2; 5 3 5]; 

C=A-B 

 
 

Problem 3.9 
Subtract these two following matrices and show matrices are not commute 
under subtractions. 
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3.6.3 Scalar Multiplication of Matrix  

Scalar matrix multiplication is quite simple then matrix addition and subtraction and have 

to multiple the all the entries of matrix with a desire scalar number. Let we want to 

multiple a matrix A with a scalar number 3. 

 Example 3.14 

 

 

 

Z = 

     3    21    15 

    12    15     9 

    27     0     9 

 

 

 

 

 

 

 

 

 

 

clc 
clear all 
close all 
X=[1 7 5;4 5 3;9 0 3]; 
Z=3*X 

  

 

 
 

Problem 3.10 

If                    

 

  

 
Compute 

1. D-C 
2. 3*B 
3. 5*A 
4. 4*C+3*D 
5. C*D 
6. 2*A+3*D 
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3.6.4 Multiplication of Matrix 

Matrix multiplication is not quite simple like matrix addition and subtraction. We cannot 

multiple two matrix term by term and array operation. Matrix multiplication have specific 

meaning. In order to multiple a matrix A with matrix B, the no of column of A is must be 

same with the no of rows of matrix B. Otherwise multiplication is not possible. In other 

mean inner dimension of Amxn and Bnxp must be same, likes n x n.  The dimension of 

newly matrix is the outer dimension (m x p). In mathematical we can say that  

   Amxn  Bnxp   = Cmxp  

Example 3.15 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

clc 
clear all 
close all 
X = [3 8 0; 1 2 5]; 
Y = [1 2 3 1; 4 5 1 2; 0 2 3 0]; 
[row1 column1]=size(X); 
[row2 column2]=size(Y); 
if column1~=row2 
    disp('multiplacation not possible') 
else 
    c=zeros(row1,column2); 
    for i=1:row1 
        for j=1:column2 
            E=0; 
            for k=1:column1 
                E=E+X(i,k)*Y(k,j); 
            end 
            C(i,j)=E 
        end 
    end 
end 
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C = 

 

    35    46    17    19 

     9    22    20     5 

Alternate Method: 

We have built in function for matrix multiplication in MATLAB. In this we use an operator * 

in MATLAB  

Example 3.16 

 

 

 

 

Z = 

    54    94   121    88  

     6    56    46    16  

For term by term Matrix multiplication we use an operator ” .* “. But this is not called 

matrix multiplication. This is called array multiplication.  

  Example 3.17 

 

 

 

 

 

clc 

clear all 

close all 

A = [4 6 9;2 4 6;0 8 5]; 

B = [2 8 4;9 0 5;2 5 8]; 

C=A.*B 

 

 

clc 
clear all 
close all 
X = [6 2 9;2 6 0]; 
Y = [3 4 8 2;0 8 5 2; 4 6 7 8]; 
Z=X*Y 
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C = 

     8    48    36 

    18     0    30 

     0    40    40  

 

 

 

 

 

 

3.6.5 Transpose of a Matrix 

In transpose of a matrix we just interchange row into column and column into rows 

                                                          AT 
  =   

In mat-lab we can find transpose of a matrix by an operator A’. 

Example 3.18 

 

 

 

ans = 

     3     2     7 

     6     4     5 

clc 

clear all 

close all 

A=[3 6 9;2 4 8;7 5 0]; 

A' 

 

 
 
 

Problem 3.11 

Compute 

     Y=   

 X*Y 

 Y*X 

 X.*Y 

 X.*Y 

 Show that matrices are not commute under multiplication 
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     9     8     0 

 

 

 

 

3.6.6 Inverse of a Matrix 

Here we use the phenomena of inverse of standard mathematic. If a matrix “A” multiple 

with a matrix “B” and the result is the identity matrix then we can say that matrix “B” is the 

inverse of matrix “A”. The inverse of matrix A is A-1. 

 [A-1] = [I]. MATLAB have built in function for find an inverse of a matrix. This function is 

‘inv’. 

 

 

Example 3.19 

                                               

 

 

 

ans = 

    1.0000   -2.0000 

   -4.0000    9.0000 

Inverse of nonsingular (having determents equal to zero) matrix is not exists. 

clc 
clear all 
close all 
A=[9 2;4 1]; 
inv(A) 

 

 
 

Problem 3.12 
Compute  

 AT   and  BT 

  

 

Note: Inverse is only possible for singular Matrix.  
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3.6.7 Matrix Augmentation 

Augmented matrix means adding a column vectors to the original matrix. Let we consider 

a matrix A  

  It augmented matrix foam is  

In above Matrix vertical line show that matrix A has been augmented. 

In MATLAB we can make an augmented matrix by using square bracket. These square 

bracket is use for concatenation of two matrix. We can make an augment matrix by 

adding an identity matrix of same size. 

Example 3.20 

 

 

 

  

ans = 

     4     4     7     1     0     0 

     9     6     3     0     1     0 

     2     4     8     0     0     1 

We can find the trace of only square matrix. It is define only for square matrix. 

Problem 3.13 
Compute A-1 and show that  
        X*X-1 = X-1*X = I 
If 

 
 

clc 
clear all 
close all 
A=[4 4 7;9 6 3;2 4 8]; 
I=eye(3) 
[A I] 

 
 

Note: 
Size of identity matrix must be same size of 
matrix A 
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3.7 Trace of a Matrix  

The trace of a square matrix is define as the sum of all main diagonal elements (from 

upper left to lower right). We can find square of any matrix easily by using MATLAB. 

MATLAB have built in command for it but here we find trace by using for loop.  

 

 

Example 3.21 

 

 

 

 

 

 

 

trace = 

    15 

 

 

 

 

 

 

Note: The phenomena of trace is only for a square matrix. 
          
 

clc 

clear all  

close all 

X=[7 4 9; 3 1 6; 5 6 7] 

[row column] = size(X); 

if row ~=column 

    trace = []; 

else 

    trace = 0; 

for i = 1:row 

      trace = trace+X(i,i) 

end 

end 

 
 

Problem 3.14 

Check that given matrices are square matrix or not??? 

If square then find trace using for loop and trace function. 

 

B =  
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Alternate Method: 

MATLAB have built-in function ‘trace’ for finding the trace. 

Example 3.22 

 

 

 

TRACE = 

    15 

Here first part of the chapter is end in which we discuss properties and operator of 

matrices. In next part we check the application of the matrices in mathematic.  

3.8 SOLVING 2 X 2 SYSTEM OF EQUATION 

We can solve system of linear equation in matrices by using MATLAB. There are various 

method for it but we solve it in by matrices in MATLAB. First we take a 2 × 2 system of 

linear equation and solve it. 

 3x1+4x2=5 

5x1+6x2=8 

This system of equation in matrices foam  

  A          x              B 

      =     

Means 

Ax=B 

If we apply A-1 on both side 

A-1Ax=A-1B 

Ix=A-1B  

clc 

clear all  

close all 

X=[7 4 9; 3 1 6; 5 6 7]; 

TRACE=trace(X) 
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x = A-1B 

is its given solution and we can find it in MATLAB through this.  

x = inv(A)*B 

We use it in under given example 

Example 3.23 

 

 

 

  

x =  

    1.0000  

    0.5000 

 

 

 

 

 3.9 Guass Elimination Method 

Above given method is for 2x2 system of linear equation. But for large system of equation 

finding solution is not good. Therefor we define 2 more method for large system of linear 

equation. Gauss elimination, and Gauss-Jordan elimination. They are both based on the 

observation that systems of equations are equivalent if they have the same solution set. 

Also, performing simple operations on the rows of a matrix, called Elementary Row 

Operations (EROs), result in equivalent systems. This operation have 3 steps 

 We can interchange two rows. 

clc 

clear all 

close all 

A=[3 4;5 6]; 

B=[5;8]; 

x=inv(A)*B 

 
 

Problem 3.15 Find solution of given system. 
 
2x1+4x2+8x3+2x4=5 
4x1+2x2+6x3+8x4=8 
3x1+4x2+0x3+6x4=8 
4x1+2x2+2x3+6x4=3 
 

 

Note: 
Matrix must be square 
otherwise solution is not 
possible. 
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 We can multiple a row with scalar and non-zero number. 

 We can replace a row by adding, the multiple of other rows 

Here details is not given. 

3.9.1 Guass Elimination Method 

This method contain three steps. 

 Create augmented matrix of system of linear equation  

 Apply EROs to get upper triangular foam. 

 Back substitution.  

Suppose we have a system of equation 

2x1+4x2+8x3=5 

4x1+2x2+6x3=8 

3x1+4x2+0x3=8 

Its augmented matrix foam is 

 

 A(2,:)=A(2,:)-2*A(1,:); 
     1.0000    4.0000     8.0000     2.0000 
     0        -6.0000   -10.0000     4.0000 
     3.0000     4.000     0          8.0000 

 A(3,:)=A(3,:)-3*A(1,:) 
     1.0000     4.0000     8.0000    2.0000 
     0         -6.0000   -10.0000    4.0000 
     0         -8.0000   -24.0000    2.0000 

 A(2,:)=A(2,:)-A(3,:) 
     1.0000     4.0000     8.0000     2.0000 
     0          2.0000    14.0000     2.0000 
     0         -8.0000   -24.0000     2.0000 
 

 A(2,:)=1/2*A(2,:) 
     1.0000     4.0000     8.0000     2.0000 
     0          1.0000     7.0000     1.0000 



 

60 

 

     0         -8.0000   -24.0000     2.0000 
 

 A(3,:)=A(3,:)+8*A(2,:) 
     1.0000     4.0000     8.0000     2.0000 
     0          1.0000     7.0000     1.0000 
     0          0         32.0000    10.0000 

 A(3,:)=1/32*A(3,:) 
 
         1.0000    4.0000    8.0000    2.0000 
         0         1.0000    7.0000    1.0000 
         0              0    1.0000    0.3125 

 

 
X1+4X2+8X3=   2 
        X2+7X3=   1 
                X3=   0.3125 
 
By solving these equation 
 
 X1 = 4.2500  

 X2 =-1.1875  

 X3 = 0.3125 

 

 

 

 

 

 

 

3.9.2 Guass Jardon Elimination Method 

        It also contain three steps. 

 Create augmented matrix of system of linear equation . 

 Apply EROs to get diagonal matrix foam. 

 Back substitution. 

We continue pervious matrix to get diagonal matrix 

 

    1.0000    4.0000    8.0000    2.0000 
         0    1.0000    7.0000    1.0000 
         0         0    1.0000    0.3125 

Problem 3.16 

Apply GUASS elimination method on given matrices. 

  B=  
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 A(1,:)=A(1,:)-4*A(2,:) 
    1.0000    0       -20.0000   -2.0000 

    0         1.0000    7.0000    1.0000 

    0         0         1.0000    0.3125 

 A(1,:)=A(1,:)+20*A(3,:) 
    1.0000         0         0    4.2500 

         0    1.0000    7.0000    1.0000 

         0         0    1.0000    0.3125 

 

 A(2,:)=A(2,:)-7*A(3,:) 
    1.0000         0         0    4.2500 

         0    1.0000         0   -1.1875 

         0         0    1.0000    0.3125 

 

Back substitution 

 

 

 X1 = 4.2500  

 X2 =-1.1875  

 X3 = 0.3125 

 

Alternate Method: 

 

We use pervious system of equation 

 

 

 

 

X = 

    4.2500 

   -1.1875 

    0.3125 

 

 

 

clc 
clear all 
close all 
A=[1 4 8 2;2 2 6 8;3 4 0 8]; 
rref(A) 
X=ans(:,end) 
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3.10 Finding Inverse of Matrix By Augmented Matrix 

There is another method for finding the inverse of a matrix by using augmented matrix. 

This process involves the identity matrix of same size, after it we reduce it into reduced 

echelon foam (GUASS JARDON). This process involves three steps. 

 Suppose a matrix 

 Make it augmented matrix with same size of I[A I] 

 Reduce it to reduced echelon foam. 

 
    Example 3.24 

 

 

 

 

 

 

 

 

 

 

 

 

clc 
clear all 
close all 
A=[4 2 5 ;8 9 6;4 5 5]; 
I=eye(3) 
B=[A I] 
rref(B) 
X=ans(1:3,4:6) 

 
 

 

Problem 3.17 
Apply GUASS JARDON method to given matrices. 
 

  

 

  

 



 

63 

 

  X = 

 

    0.3125    0.3125   -0.6875 

   -0.3333         0    0.3333 

    0.0833   -0.2500    0.4167 

 

 

 

 

 

 

 

Problem 3.18 
Find inverse by augmented matrix foam of given matrix. 
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Summary 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

Mat-lab Commands and Functions: 

 size                       To check the size of matrix. 

 isequal                  To check matrix are equal are not??? 

 reshape                 To change  the size of matrix. 

 diag                      To check the diagonal of matrix. 

 eye                        To make identity matrix. 

 rand                      To make random matrix. 

 triu                       To make upper triangular foam of matrix. 

 tril                        To make lower triangular foam of matrix. 

 det                        To find the determinate of a matrix . 

 ones                      To foam matrix of ones. 

 zeros                    To foam matrix of zeros. 

 magic                   To foam magic matrix. 

 inv                        To find inverse of a matrix 

 trace                      To find trace of a matrix. 

 rref                        To find GUASS JARDON foam of a matrix. 
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Exercise  

1. Calculate. 

W =  

 

Y =  

 W+Z 

 Z-W 

 3*Z+2*W-Z 

 X*Y 

 5*X+2*Y 

 

2. Calculate. 

 
 X+Y 

 X.*Y 

 Y.*X 

 XY=YX  

 X+Y=Y+X  

 Y-X 

3. Take a matrix find the sum of its diagonal (not using built in ‘trace’). 

4. Find the trace of a matrix by find sum of its diagonal using ‘sum’ & ‘diag’ function 

and then find trace using ‘trace’ function. Is both are same??? 

5. Make a function which gives logical 1 for square matrix and 0 for other matrix. 

6. Foam a function will return trace of a matrix using ‘for loop’.  

7. Foam a function that multiple two matrix and gives result if multiplication 

possible. If multiplication is not possible gives empty matrix. 

8. Foam a function that will return diagonal for square matrix. 

9. Foam a function that will get a column vector and gives diagonal matrix. 

10. Make a function that will return a n × n eye matrix. 

11. Make a matrix in which sum of rows columns and diagonal must be equal. 

12. Find  
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 Trace(X) 

 Triu(X) 

 Triu(X) 

 Diag(X) 

13.  Find the inverse and det of given matrix. If inverse is not possible the gives 

reason (without using built-in command).  

 
14.  Find inverse of matrix X & Y in question 13 using ‘inv’ and compare it with 

above. 

     14 a. Make a function that gives logical 1 for two equal matrix and 0 for unequal 

matrix. 

15.  Make a function which multiple 2 matrix term by term. If multiplication not 

possible then given empty matrix.  

16.  Make two random matrix and find its size. Also check that given matrix are equal 

are not??? 

17.  Find transpose of given matrix. 

  

18. Prove that by using any matrix of order 4.  

 X*I=I*X=X 

 X-1 X=XX-1=X 

 X*Y ≠ Y*X 

19.  Find augmented matrix of given matrix. 

 
20.  Make matrix Y from X. 

 
21.  For  2 X 2 system of equation.  

2x1 + 4x2 = 6 
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  x1 + 6x2 = 9 

 Write in matrix foam A & B.  

 Make its augmented matrix. 

 Find determinate of A. 

 Find inverse of A.  

22.  Solve 2 X 2 system of equation. 

3x1 + 2x2 = 8 

4x1 + 4x2 = 12 

23.  Apply following operation on matrix. 

  

 R1-4R2 

 R1-3R2 

 1/2R2 

 1/2C2 

 R3-R2 

24.  Find the solution of 2 X 2 system of equation using GUASS elimination method. 

2x1+3x2=4 

2x1+4x2=6 

25.  Find the solution of 2 X 2 system of equation using GUASS JARDON elimination 

method. 

2x1 + 3x2 = 4 

2x1 + 4x2 = 6 

26. Find the following.  

 

 Find the inverse by using determinate of A. 

 Find inverse by using ‘inv’. 

 Find inverse by using augmented matrix. 

 Compare all these result 
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CHAPTER 4 

4.1 Introduction 

In this chapter we discuss plotting in mathematics by using MATLAB. MATLAB is very 

famous software and use for different problems as well as plotting. Basically chapter 

divide into 3 parts 

 2-d plotting 

 Subplot 

 Customize plotting 

In first part of chapter we will discuss different type of plot, how we can make these plot 

by using MATLAB and how we can handle different value of it. In second part of chapter 

we will discuss how we can plot many graphs in a single plot by using the subplot. In third 

part of this chapter we will discuss the customization of a graphs. 

4.2 Definition 

Plot is graphical representation of comparison of two values having same range. 

Graphical representation is very important formula through which we can check the 

behavior of any function. Here is a plot of a simple sine function in figure 1. In figure it can 

easily be seen that graphs of sine function in MATLAB is sinusoidal which is 

mathematically true.                                                                                                               
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4.3 Basic plotting 

4.3.1 Basics 2-d plot 

Now we are discussing most basics plotting in MATLAB having function of one variable. 
Basic plotting in MATLAB contain following steps. 

 Define the function (y). 

 Specify the range of function (x). 

 Run MATLAB command Plot(x,y).   

In first step is more important because we have to define the range of the function. This 

contain two steps interval and increment. Interval is the specific range of MATLAB 

function over which we plot and increment is small value which we added to get the 

highest value of increment. If we want to plot a sine function over range 0<x<10 in 

MATLAB. so interval and increment is define as in MATLAB. 

[start       increment        end]  

 If we want to plot over interval 0<x<10 having interval 0.1 then we write following 

statement in MATLAB.  

X= 0:.01:10  

In second step we define a function in term of independent variable by using assignment 

statement. So in MATLAB we type  

Y=sin(x) 

In third step we just use plot(x,y) function to plot sine function. Graph is shown in figure 2 

Example 4.1 

  

   

 

clc 
clear all 
close all 
x=0:.1:10 
y=sin(x) 
plot(x,y) 

 
 

Note: 
It is not necessary to used 
square brackets foe generating 
a row vector. 
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4.3.2 Appling grid lines 

In this topics we discuss how we can apply grid lines on the graph and we also discuss 

minor grid lines and major grid lines in it. X grid and Y grid topics also discuss in this. 

4.3.2.1Major and minor grid lines  

Use grid on to display them major grid lines on plot. 

Example  4.2 

    

    

 

 

 

 

 

clc 
clear all 
close all 
x=(1:10:1000) 
y=exp(x) 
plot(x,y) 
grid on, 

 
 

Problem 4.1  
Plot a sine graph having limit 0<x<100 
having increment 0.1 and use both major 
and minor grid lines. 
 
 

Note:  
Grid on only use for major grid lines. 
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If we use grid minor lines we will be shown between the marks. 

                                                               

 

 

 

 

 

 

 

Use grid minor 

If we use grid off then lines will be removed. 

 

 

                                                                     Use grid off 

 

 

 

 

 

 

4.3.2.2 Applying grid in single direction 



 

73 

 

In this topic we discuss how we can display grid lines in single direction means along only 

one axis. Grid command sets into two parts Xgrid and Ygrid. Grid minor command also 

sets into two Xgrid minor and Ygrid minor. So if we want to apply grid in only x direction 

so set X grid lines “on” and Y grid lines “off” and vice versa. If you are working in 

MATLAB R2014 and after it. 

Example  4.3 

 

 

 

 

 

 

We can hide lines of grid in any direction by using this command. In this we only shows 

grid lines along x direction and hides grid lines along y direction as shown in fig3 m 

 

 

 

 

 

 

 

 

 

clc 
clear all 
close all 
x = 1:1:50;  
y = exp(x);  
plot(x,y) 
ax = gca;  
ax.XGrid = 'on';  
ax.YGrid = 'off' 
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Above figure show the grid lines when we just use major grid lines. If we apply grid minor 

then we can display minor grid line in only one direction.  

ax.XMinorGrid = 'on' 

ax.YMinorGrid = 'off' 

result is shown in fig 4. 

 

 

 

 

 

 

 

 

 

 

 

Now we turn on major grid in x direction and minor grid along y direction by using this. 

 ax.XGrid = 'on';  

ax.YGrid = 'off'  

ax.XMinorGrid = 'on' 

ax.YMinorGrid = 'off' 

Result as be shown in fig 5. 

Note: 
If you are using mat-lab r2010 then use 
set command for it. 

 

Problem 4.2  
Plot graph of sin-1 having suitable range by using 
following command. 
ax.XMinorGrid = 'off' 
ax.YMinorGrid = 'on' 
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4.3.2.3 Changing style of grid lines: 

In this topic we discuss about style of grid lines in plotting. We use GridLineStyle and 

MinorGridLineStyle command for changing style in MATLAB. There are four style solid 

line “-“ dotted line “..” dashed line “ _ _” and dashed dotted line “_ .”. We can choose any 

option. 

Example  4.4 

 

 

 

 

 

 

 

clc 
clear all 
close all 
x=1:1:50 
y=exp(x) 
plot(x,y) 
grid on  
grid minor 
ax=gca 
ax.GridLineStyle=':' 
ax.MinorGridLineStyle='-.' 
 

 

Problem 4.3 
Plot the value of x and y use “:” for major 
grid lines and “_” for minor grid lines. 
X= 40:.1:50 
Y=tanx 
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Now we used 

ax.GridLineStyle=':' 

ax.MinorGridLineStyle='-.' 
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4.3.3 Applying color bar 

This command display a bar of color with our plot which show the intensity of our value. 

For this we just write colorbar in MATLAB.                                                                                                        

Example  4.5   

   

 

 

 

 

 

 

 

 

 

 

 

 

Generate two row vector x and y and plot on MATLAB. 
also use major and minor grid and color bar. 
clc 
clear all 
close all 
x=0:1:50 
y=0:1:50 
plot(x,y) 
grid on,grid minor,colorbar 
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This table help you to understand the scheme of color bar in MATLAB. 

4.3.4 Title and labeling 

We have discuss in pervious topics how we can display grid line. Now we discuss how to 

label the axis of plot and how to give title to any plot. First of all we take a simple two 

values of current and voltage and draw a graphs for it and then add title and label their 

axis. For labeling we use xlabel and ylabel command for x-axis and y-axis respectively.  

For we just write  

title(‘title which we want to give’) 

Example 4.6 

 

 

 

le  

 

Here we give title ohms law because we are dealing with current and voltage but you can 

give any title to your plot. Result is in fig 6. 

Place Specifier 

South Inside bottom 

East Inside right 

North Inside plot but near box 

West Inside left 

North outside Outside plot near top 

South outside Outside bottom 

East outside Outside right 

West outside Outside left 

clc 
clear all 
close all 
x=0:1:50 
y=0:1:50 
plot(x,y) 
grid on,colorbar 
title('ohms law') 

 

 
 

Problem 4.4 

Plot a graph between two variables and also 
giving it title and label it. 
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For labeling we just writ in mat-lab. 

xlabel(‘voltage’)  

ylabel(‘current’)  

Result of its as shown in fig 7. 
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4.3.5 Combining two graphs:  

In this topic we discuss about combining of two different graphs in a single plot.  For this 

combining we use hold on command in MATLAB. Suppose we have a two which we use 

in pervious examples. 

Example  4.7 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

clc 
clear all 
close all 
x=1:1:50 
y=sin(x) 
plot(x,y),grid on,colorbar 
title('sine grape') 

 

 
 

clc 
clear all 
close all 
x=1:1:50 
y=exp(x) 
plot(x,y),grid on,colorbar 
title('exponension graph') 
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If we want to place both graphs in a single plot then we use hold on command for it. 
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4.3.6 Adding legend 

In pervious topic we discuss about combine of two graphs in a single plot but one 

problem arise that which one is for first function and which curve for second. In order to 

resolve this problem we use legend function to resolve this problem. Suppose we take 

two function sinx and cosx in interval -2π to 2π. In last we use legend. 

Example  4.8 

 

 

 

 

  

 

  

 

 

 

 

 

 

 

 

 

clc 
clear all 
close all 
x=linspace(-2*pi,2*pi,100) 
y1=sin(x) 
y2=cos(x) 
plot(x,y1,'r') 
hold on 
plot(x,y2) 
grid on,colorbar 
xlabel('x-axis') 
ylabel('y-axis') 
legend('sinx','cosx') 
title('trigonometric') 

 
 

Problem 4.5 
Plot sine and cos graphs using 
legend command and also use 
xlabel, ylabel and title. 
 

Problem 4.6 
Plot sinh and cosh graphs on 
MATLAB by taking  Interval -1 to 1 
having range 0.01 and also do 
Labeling ,Giving title , Adding legend 
Grid lines and color bar at any corner. 
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We can place this legend box at any corner side of plot. For this we write in MATLAB. 

Legend(‘sinx’,’cosx’,location,’southwest’); 

We can place it outside of plot by typing southwestoutside in last of legend command. 

Legend(‘sinx’,’cosx’,location,’southwestoutside’); 

 

 

 

 

 

 

 

4.3.7 Change axis limits: 

In MATLAB we can change the limit of x-axis and y-axis on the plot. We can display limit 

of axis on plot according to our desire. For this we used a MATLAB command having a 

row vector of four entries xmax ,xmin ,ymax, ymin. xmin and xmax. Xmin and xmax is set 

the limit along x-axis and ymin and ymax is set limit along y-axis. For this we used 

MATLAB command x-axis in this way. 

axis([xmin,xmax,ymin,ymax]) 

suppose we take a row vector 1to 50 hqving increment 1 and make a sine plot of it. 

Example  4.9 

 

 

 

 

clc 
clear all 
close all 
x=1:1:50 
y=sin(x) 
plot(x,y) 
grid on,colorbar 
xlabel('x-axis') 
ylabel('y-axis') 
title('sine graph') 
axis([-inf,inf,-inf,inf]) 
 
 



 

84 

 

 

 

 

 

 

 

 

 

4.3.7.1 Change x and y tick value 

In this topic we learn about how to change the location of tick value and labels of x-axis 

and y-axis and how to rotate the label. For this purpose we use MATLAB built-in 

command XTick and  YTick and generate the vector in increasing order. 

ax=gca  

ax.XTick=vector in inncreasig order     ax.XTick=[-3*pi -2*pi –pi  0 pi 2*pi 3*pi] 

ax.YTick=vector in increasing order     ax.YTick=[-1 -0.5 0 0.5 1] 

we can specify the associate label by using XTickLabel and YTickLabel command. If we 

don’t specify then axes specify through the label. 

Now we plot sine graph having interval 0 to 100 and increment 1 and use XTick and 

Ytick. 

Example 4.10 

 

 

 

 

clc 
clear all 
close all 
x=[1:.1:20] 
y=sin(x) 
plot(x,y) 
colorbar,grid on 
ax=gca 
set(ax,'XTick',[pi/2 3*pi/2 5*pi/2 7*pi/2 9*pi/2 11*pi/2]) 
set(ax,'YTick',[-1 -.5 0 .5 1]) 
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We can rotate  the label by using XTickLabelRotation and YTickLableRotation. 

Eaxample  4.11 

 

 

 

 

  

 

 

 

 

 

 

Make a graph between x and sin-1x. If x is 
0<x<10 having increment 0.1.  

clc 
clear all 
close all 
x=0:.1:10 
y=asin(x) 
plot(x,y),grid on,colorbar 
xlabel('Real number') 
ylabel('sine') 

 
 

Problem 4.7 
Make a graph between x and tan-1x. if 
x is 0<x<50 having increment 0.2.  
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4.4 Types of plotting 

4.4.1 Plot with linspace 

With linspace command we can generate a row vector of real number having specific 

range. We can use this command just by typing  

linspace(a,b,n). 

Where “a” is minimum number and “b” is maximum number and “n” is number of points 

which we want to generate. 

 Suppose we want to generate a row vector from 0 to 100 having increment and we want 

that MATLAB generate 100 numbers between them. Then we just write  

Linspace(0,100,100) 

With the help of linspace we can make graph of any value even is in radian. Suppose we 

want to generate 100 numbers between  . So we write in MATLAB is 

Linspace(-pi,pi,100) 
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In example 4.2 we use radian value.v 

Example  4.12 

 

 

 

 

 

 

 

 

 

 

4.4.2 Plotting with logspace 

 

 

 

 

 

 

 

X= logspace command is used for generating a row vector of logarithms value between 

10a and 10b. logspace is very useful for generating a frequency vector. This command is 

used in MATLAB just by typing logspace in MATLAB. 

logspace(a,b,n) 

Make sine graph by using 
linspace. 
clc 
clear all 
close all 
x=linspace(pi,-pi,100) 
y=sin(x) 
plot(x,y) 
grid on,colorbar 

 

 
 

Problem 4.8 
Make cosx and cos-1 x graphs with x 
using linspace. Take 100 numbers 
between -2π and 2π. 

 

Note 

In linspace command in third column we 

write total number which we want to 

generate not increment. 

 

Problem  4.9 
Make a vector of 100 numbers 
between 10 and 1000 and make 
cosh graph for it also use basic plot 
commands. 
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Where is “a” is least number and “b” is maximum number and “n” is numbers of points 

between “a” and “b”. 

We can make frequency plot by using logspace command. 

Example 4.13 

 

 

 

 

  

 

 

 

 

 

 

 

 

4.4.3 Area plot   

Area graphs are very useful for showing that how much elements contribute to the total 

sum of vector and matrix at a particular location. In case of matrix area get all the value 

from each row and create curve for each values. The height of area graphs is sum of all 

the elements in the row. 

 

Make a row vector of 100 numbers between 10 and 
100 and plot it with the help of sine function. 

clc 
clear all 
close all 
x=logspace(1,2,100) 
y=sin(x) 
plot(x,y) 

grid on,colorbar 
 
 
 

Problem 4.10 
Make two vectors x1 and x2 
such that x1 is 50 numbers 
between 10 and 100 X2 is 50 
numbers between 100 and 
100. 
Make graphs between them. 
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Example 4.14 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

If we want to display the grid lines on the top use the following command. 

set(gca,'Layer','top')  

we can change the display grid lines by using this command. 

set(gca,’XTick’,5); 

clc 
clear all 
close all 
a=[9 6 7;8 4 4; 9 6 4;8 5 3;8 6 2] 
area(a) 
grid on,colorbar 

 
 

Problem 4.11 
Suppose two matrices A and B such that 
 

 

 
 
Applying following operation and make area 
plot of each  

1. A+B+2*B 
2. 3*A+2*B 
3. A 

Also applying just minor grid lines on 
horizontal direction. 
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In case of vector: 

Here is example of area plot in case of vector. 

 Example 4.15 

  

 

 

 

4.4.4Bar graphs 

Bar graph distribute the value of vectors and matrix in the foam of vertical bars. It is very 

for viewing and comparing the result of two or more different sets of data. Bar graph also 

show the contribution of individual element to the whole data. All the elements of vector 

or matrices are resented as one bar and height of bar depend upon the element values of 

vector and matrices. Elements of same row are grouped together and make bar along the 

x-axis. 

Suppose we have a matrix of 5 rows and four column then bar command makes the 

5groups of three bar along the x axis. 

Example 4.16 

  

 

 

 

 

 

clc 
clear all 
close all 
x=[1:.1:10] 
y=sin(x) 
area(x,y) 
grid on,colorbar 
title('area plot') 
 

 

clc 
clear all 
close all 
x=[3 4 6 7; 5 4 3 2;7 5 5 4] 
bar(x) 
grid on,colorbar 
title('Bar graph') 

 
 

Problem 4.12  
Make area plot of exponension 
function having suitable range.   

 

Problem 4.13 
Take a matrix X and plot bar graph of it. 
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If you want to stack the element in a row used stacked command in this way. 
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bar(x,'stacked') 

Show in above figure 

4.4.5 Bar horizontal graph 

Bar horizontal graph is just like bar graph but bar distributes along the y-axis. Similarly as 

bar graph all the element of row are group together and makes bar along y-axis.  

Example 4.17 

 

 

 

 

 

If you want to stack the element in a row used stacked command in this way. 

barh(x,'stacked') 

 

 

 

 

 

 

 

 

 

 

clc 
clear all 
close all 
x=[3 4 6 7; 5 4 3 2;7 5 5 4] 
barh(x) 
grid on,colorbar 
title('Bar graph') 
 
 

Problem 4.14 
Take a matrix Z and plot it bar horizontal 
graph and also stack it. 
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Baseline of bar graphs: 

In this topic we discuss about baseline of bar groups. All group of bar graph have the 

same baseline. We can change the value of baseline by using BaseValue command. In 

MATLAB 2014 we just used 

y(1).BaseValue = 3 

if we want change the line style of basline and color of basline the used following 

function. 

y(1).BaseLine.LineStyle = ':' 

 y(1).BaseLine.Color = 'red'; 

But if you are using MATLAB 2014 or earlier then use set function which is used in this 

example.  

Example  4.18 

 

 

 

 

 

 

clc 
clear all 
close all 
x=[3 4 6 7; 5 4 3 2;7 5 5 4] 
y=bar(x) 
set(y,'BaseValue',4) 
grid on,colorbar 
title('Bar graph') 
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In case of vector: 

We can plot bar and bar horizontal graph of a single vector. 

Example 4.19 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.4.6 Stem plot 

A circle (the default) or other marker whose y-position represents the data value 

terminates each stem. Stem(Y) plots the data sequence Y as stems thart extend from 

equally spaced and automatically generated values along the x-axis. When Y is a 

matrix, stem plots all elements in a row against the same x value.  

For this we used command stem plot in this way. 

Stem(x,y)  

clc 
clear all 
close all 
x=1:1:20 
y1=sin(x) 
y=bar(x,y1) 
grid on,colorbar 
title('Bar graph') 

 
 

Problem 4.15 
Check the bar and barh plot of coth in range 
1 to 80 having interval 1 and also chose the 
base value at 4  
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Here is given on 

Example  4.20 

 

 

 

 

 

 

 

 

 

 

 

 

We can fill these circles by using stem command in this way. 

y=stem(x,y1,'fill') 

as shown in next figure. 

 

 

 

 

 

clc 
clear all 
close all 
x=1:1:40 
y1=sin(x) 
y=stem(x,y1) 
grid on,colorbar 
title('stem graph') 

 
 

Problem  4.16 
Take a suitable vector X and plot stem graph. 
Also use following. 
xlabel 
ylabel 
title 
axis 
grid on colorbar  

 
 



 

97 

 

 

 

 

 

 

 

 

 

 

4.4.7 Stairs plot: 

Stairs plot is just like stem plot which plot the function in the foam of stairs. It plot the data 

sequence along the x-axis in the form of stairs. In case of matrix all the elements in the 

same row are group together. 

We can use it simply by typing stairs in mat-lab. 

Example 4.21  

 

 

 

 

 

 

clc 
clear all 
close all 
x=1:1:50 
y1=sin(x) 
y=stairs(x,y1) 
grid on,colorbar 
title('stairs graph') 
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In case of matrix we just simply introduced a matrix and plot. 
Which is shown in next example. 

Example 4.22 

  

 

 

 

clc 
clear all 
close all 
x=[2 3 4;5 6 7;8 9 6;5 6 7;3 4 5] 
y=stairs(x) 
grid on,colorbar 
title('stairs graph') 
 

 

Problem 4.17 
Suppose a vector x -π to π having 
interval 1. 

 Use plot command in first 
figure. 

 Use stair command in 
second figure. 

 Combine both using legend 
command. 

Using sine function  
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Problem 4.18 
Draw graph of given vector in mat-lab. 

 
 

4.4.8 Pie graph  

A circular statistical graph which is divided 

into many slices to explain the numerical 

data. The quantity of data is represented by 

the arc length of portion. In case of vector 

each element shows the each portion of 

slice. For pie graph we just used pie 

command in mat-lab. 

Example 4.23 

 

 

 

 

 

 

 

 

 

 

 

 

 

clc 
clear all 
close all 
x=[1:1:10] 
y=pie(x) 
grid on,colorbar 
title('pie graph') 

 
 

Problem 4.19 
Make the pie graph of following vectors. Also 
apply minor grid lines, color bar outside the 
figure and also label it and given a title to it. 

 Vector of odd numbers up to 99 

 Vectors of even number up to 100 

 Vector of table 5 up to 100 

 1:1:100 

 1:1:20 
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In case of vector we just take a matrix and used pie command Mat-lab will show us pie 

graph of that matrix. 

Example 4.24 

 

 

 

 

 

 

 

 

. 

 

 

 

 

 

 

4.4.9 Scatter plot 

Scatter plot is like a simple plot but it display colored circle (by default) at the location of 

which is specified by x vector. In mat-lab we just used scatter command instead of plot 

and we get plot as given in example. 

Scatter(x,yS,C) 

Problem  4.20 
Add these two matrices and make pie 
graph answer in mat-lab. 

           

 

Also label it and gives a suitable title. 
 

Problem 4.21 
Compare the pie graphs of these two matrices by using legend command. 

         

First make graphs of a and b in separate fig and combine graphs in a same Fig. 
 
 

clc 
clear all 
close all 
x=[3 4 5;6 4 2;8 9 7;4 5 6] 
y=pie(x) 
grid on,colorbar 
title('pie graph') 
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Where x and y is the two vector having the same vector length. Plot is drawn between x 

and y. S is the area of the specific marker style (circle by default) and C is the color of 

that marker (circle by default).  

Example 4.25 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

clc 
clear all 
close all 
x=1:1:50 
y=sin(x) 
scatter(x,y) 
grid on,colorbar 
title('scatter graph') 
 
 

Problem 4.22 
Draw scatter graph of between two vectors in 
MATLAB. 

 X=1:1:100 

 Y=Cot (x)s 
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Combine line and scatter plot: 

Example 4.26 

 

 

 

 

 

 

 

 

 

 

 

 

clc 
clear all 
close all 
x=1:1:50 
y=sin(x) 
scatter(x,y) 
hold on 
plot(x,y,'r') 
legend('scatter','line plot') 
grid on 
colorbar 
xlabel('x-axis') 
ylabel('y-axis') 
title('pie graph') 
 
 

Problem 4.23 
Produce a vector x such that, having interval 1 
to 50 and increment 1 and second vector 
y=cos(x) and draw following in separate figure 
and in single figure by using legend command. 

 plot(x,y) 

 strais(x,y) 

 scatter(x,y) 

 stem(x,y) 
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4.4.10 EZ plot 

This type of plot gives us graph of a function at defined domain. It get function and 

domain from the user’s and gives us plot of it. It is normally used for plotting of any 

function. For this we just write ezplot in MATLAB 

Ezplot (function) 

Example 4.27 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

clc 
clear all 
close all 
syms x 
% where syms x is used for varible. 
briefly explain in chapter 5  
y=x^3+sin(2*x)+3*cosh(x)+exp(x) 
ezplot(y) 
grid on 
colorbar 
title('ezplot') 
 
 

Problem 4.24 
Draw graphs of following function.  

  x+3y +2 sin(x) 

 2x2+3y2+cot(y) 

 sin2(x)+cos2(y) 

 Cosh(x)+tanh(y) 

 4x3+5y2 
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4.4.11 Contour plot 

A contour plot is a graphical technique for representing a 3-dimensional surface 

byplotting constant z slices, called contours, on a 2-dimensional format. That is, given a 

value for z, lines are drawn for connecting the (x,y) coordinates where that z value 

occurs. 

In contour plot we use another command meshgrid for combining two vector x and y in a 

same plane. for this we just write in mat-lab. 

meshgrid([first vector ],[second vector]) 

 For contour plot we write contour nd all three vector in this way. 

contour(x,y,z) 

Eaxmple 4.28 

  

 

 

 

  

 

 

 

 

 

 

 

*clc 
clear all 
close all 
[x,y]=meshgrid([-10:1:10],[-15:1:15]) 
z=sin(x)+cos(y) 
contour(x,y,z) 
grid on,colorbar 
title('contour plot') 
 
 

Problem 4.25 
Draw contour plot of following three vectors. 

 X=-5:.5:5 

 Y=-10:1:10 

 Z=X2+Y2 
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4.5 Subplot 

We have already  discuss that how we can combine two plot in a single graph by using 

legend command but here is another subplot command through which we can draw two 

in or more than graph in a single figure. In subplot first two vector are specify for size (row 

and column) and third vector specify the position of the graph. 

Example 4.29 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

clc 
clear all 
close all 
x=1:1:20 
y1=sin(x) 
y2=cos(x) 
y3=tan(x) 
y4=cot(x) 
figure 
subplot(2,2,1),plot(x,y1),grid on,colorbar, title('sin 
graph') 
subplot(2,2,2),plot(x,y2),grid on,colorbar, title('cos 
graph') 
subplot(2,2,3),plot(x,y3),grid on,colorbar, title('tan 
graph') 
subplot(2,2,4),plot(x,y4),grid on,colorbar, title('cot 
graph') 
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Example 4.30 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

clc 
clear all 
close all 
x=1:1:20 
y1=sin(x) 
figure 
subplot(2,2,1),plot(x,y1),grid on,colorbar title('plot graph') 
subplot(2,2,2),stem(x,y1),grid on,colorbar, title('plot graph') 
subplot(2,2,3),scatter(x,y1),grid on,colorbar, title('plot graph') 
subplot(2,2,4),stairs(x,y1),grid on,colorbar, title('plot graph') 
 
 

Problem 4.27 
 
Produce a vector x such that, having interval 1 to20 and increment 1 and second 
vector y=tan(x) and draw following in separate figure and in single figure by using 
subplot command. 

 plot(x,y) 

 strais(x,y) 

 scatter(x,y) 

 stem(x,y) 
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4.6 Customization 

In this section we discuss about how we can customize the plot and can edit its different 

section likes how we can change the width of line and color of line, font size of labels and 

others.    

 Color specify  

 Line specify 

 Marker specify 

We used plot command for it in this way. 

Plot(x,y,’color line style marker’) 

Here is different color specify  

 

 

 

 

 

Color Specifier 

Black K 

Blue B 

Red R 

Cyan C 

Green G 

Magenta M 

Yellow Y 

White W 
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Here is marker specify 

 

 

 

 

 

 

 

 

 

 

 

 

 
 Here is line specify 
 

 

 

 

 

Marker Specify 

Plus + 

Circle O 

Asterix * 

Point . 

Cross X 

Square S 

Diamont D 

Triangle ^ 

Pentagram P 

Hexagram H 

Line Specifier 

- Solid 

-- Dashed 

: Dotted 

-. Dash-dot 
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This is three different customization option in mat-lab available in all command plots and 
can use it any place according to our desire. 

Example 4.31 

 

 

 

 

 

 

 

 

 

 

 

 

Example 4.32  

 

 

 

 

 

clc 
clear all 
close all 
x=1:1:40 
y=sin(x) 
plot(x,y,'r : o') 
grid on,colorbar 
xlabel('x-axis') 
ylabel('y-axis') 
title('Custom plot') 
 
 

clc 
clear all 
close all 
x=1:1:40 
y=sin(x) 
stairs(x,y,'m : o') 
grid on,colorbar 
xlabel('x-axis') 
ylabel('y-axis') 
title('Custom plot') 
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Summary 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Mat-lab command and function 

 Plot                                        to plot a graph 

 grid on                                   to apply grid lines on graph 

 colorbar                                 to add a colorbar 

 xlabel                                    giving label to X-axis 

 ylabel                                    giving label to y-axis 

 title                                        giving title to a plot 

 legend                                   combing two plot in a single 

 axis                                       to change axis limit 

 linspace                                to produce a row vector 

 logspace                               to produce a row vector 

 area                                      to show area under the curve 

 bar                                        to make a graph in the foam of bar lines 

 barh                                      to make a graph in the foam of horizontal bar 

lines 

 stem                                      to make a graph in the foam of stem lines 

 stair                                      to make a graph in the foam of stairs 

 scatter                                  to make a graph in the foam scatter lines 

 pie                                          to make a graph in the foam of pie circle 

 ezplot                                     to make a graph of any linear equation 

 contour                                  to make 2-d graph by using three dimension 

 subplot                                   to make 2 and more than 2 plots in single 

figure 

 



 

112 

 

Exercise  

1. Make a simple row vector  such that  having interval of 0.3. 

2. Make a simple row vector  by using linspace such that  having 

interval of 0.2. 

3. Make a simple row vector  by using linspace such that  having 

interval of 0.2 and use it to make sine graphs. 

4. Plot tan graph and use following properties if 0 having interval 1. 

 Grid on 

 Colorbar 

 Xlabel 

 Ylabel 

 Title 

5. Create two row vector and  such that  having 

interval 1 and 0.1 respectively and make graph between them by using minor grid lines in 

only horizontal direction. 

6. If current I passing through a wire is change from 1 to 5 ampere and voltage V 

across its end from 11 to 15 then plot graph and use both major and minor grid lines.  

Hint (I = 1 ,2,3,4,5       V= 11,12,13,14,15)  

7. If a velocity of a body is 1 m/s initially and increase up to 6 m/s and decrease up 

to 1 m/s. plot graph with the help of area plot. 

8. If a velocity of a body 1 m/s at t=0 and  increase up to 20 m/s in equal interval of 

time and reaches to its initial position 1 m/s. plot velocity-time graph. 

9. Make two vectors and  and use them to plot a graph. Also change the color of 

curve. 

10. Use vector  to make cosec graph and also use major grid lines in vertical 

direction and color bar out of graph. 

11.  Faculty of physics teachers in university is given under 

 Classical mechanics          3  
 Circuit electronic                5 

 Classical physics               2 

 Modern physics                 7 

 Physical electronic            9 

 Quantum physics              3 

Use pie plot to demonstrate it. 
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12.  A result report of a student is given under  

     Math                68 

     English            50 

     Urdu                60 

     Physics            65  

     Islamyiat         55 

     Chemistry       65 

     Computer        60 

Use pie graph to plot it. 

13.  A yearly profit of a company is given (in millions) 

 2007                  2.3 

 2008                  2.4 

 2009                  2.6 

 2010                  3.0 

 2011                  4.6 

 2012                  6.2 

Use bar plot to make graph of it. 

14.  A profit of a private company is 3.6 million in 2008 and increase 2 million 

per year and reach to 17.6 million in 2015. Plot its graphs. 

     Hints: use stem or stairs plot. 

15. A yearly profit and lose report of a company is given 

 2004               4.5 

 2005               3.5 

 2006              -1.6 

 2007              -3.2 

 2008               4.5 

 2009               9.1 

 2010               20.0 

Use stem stairs and scatter plot to make graph in separate figure and also in a single 

figure. 

16. Suppose half-life (in minute) of five element is given. By making graph 

check which element is completely decay first. 

 Element A          3.16 

 Element B           4.6 

 Element C           3.124 

 Element D           4.6 

 Element E            9.8 
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17. Create a script in mat-lab which get 100 numbers and make its sine and cos and 

stem plot in a single figure. 

18.  Create a script in mat-lab which get 100 numbers between and and make 

three graph (scatter stem stairs) with sin in different fig. Also in 1 figure and use legend 

in three different place. 

Hint (use mat-lab help) 

19. Make bar and pie graphs of given three matrices. 

  

 

  

 

  

 

20. Create a script in mat-lab for making 2 row vector and  and use them 

to make bar and barh plot and set baseline at 4. 

 

21. Use following three vector to make contour plot in mat-lab. 

 X = -10:1:10 

 Y =    0:1:20 

 Z =  

22. A public commission announced                 

job for the post of lectures in different field given as 

 Physics                 67 

 Chemistry            72 

 Biology                68 

 Math                    40 

 English                20 

Use bar, barh and pie plot to make graph in different fig and also in single figure by using 

subplot. 

23. Create a vector  and plot sin-1   , 

cos-1   , tan -1   and cot-1  by using subplot. 
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24. Check the difference between sin 

and inverse sin graph by creating suitable vector for it. 

25. A sales in millions of a three 

product of a company in given under as 

 Product A       [3.2  4.6  3.5  2.3  

3.6  4.5  5.6]       

 Product B       [3.5  3.3  3.9  4.5  

4.9  5.3  5.6] 

 Product C       [2.3  2.5  3.2  3.7  

3.8  4.0  4.5] 

Plot three graph side by side in mat-lab. 
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CHAPTER 5  

3-D PLOTTING WITH MAT-LAB 

5.1 Meshgrid 

MATLAB's thousands of built-in functions give it its power, and one of its powerful plotting 

tools is the "meshgrid" function. The function puts user-defined grid lines into two-

dimensional and three-dimensional graphs.When you make a 3-dimensional plot, you 

usually have a z variable that is a function of both x and y. When you want x and y to vary 

over some range, you need a matrix (rather than a vector) for x and y to get a complete 

domain that covers all the different combinations of those x and y values over some 

range. A function called meshgrid will set up x and y matrixes like this for you. The x 

matrix varies the x down rows and keeps it constant in columns, and the y matrix varies 

the y in columns and keeps it constant across rows, so you get all combinations of x and 

y if you use the two matrices. Syntax of meshgrid function is; 

[X,Y] = meshgrid(xgv,ygv) 

[X,Y,Z] = meshgrid(xgv,ygv,zgv) 

[X,Y] = meshgrid(gv) 

[X,Y,Z] = meshgrid(gv) 

[X,Y] = meshgrid(xgv,ygv) replicates the grid vectors xgv and ygv to produce a full grid. 

This grid is represented by the output coordinate arrays X and Y. The output coordinate 

arraysX and Y contain copies of the grid vectors xgv and ygv respectively. The sizes of 

the output arrays are determined by the length of the grid vectors. For grid 

vectors xgv and ygv of length Mand N respectively, X and Y will have N rows 

and M columns. 

[X,Y,Z] = meshgrid(xgv,ygv,zgv) produces three-dimensional coordinate arrays. The 

output coordinate arrays X, Y, and Z contain copies of the grid vectors xgv, ygv, 

and zgvrespectively. The sizes of the output arrays are determined by the length of the 

grid vectors. For grid vectors xgv, ygv, and zgv of length M, N, and P respectively, X, Y, 

and Z will have N rows,M columns, and P pages. 
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[X,Y] = meshgrid(gv) is the same as [X,Y] = meshgrid(gv,gv). In other words, you can 

reuse the same grid vector in each respective dimension. The dimensionality of the 

output arrays is determined by the number of output arguments. 

[X,Y,Z] = meshgrid(gv) is the same as [X,Y,Z] = meshgrid(gv,gv,gv). Again, the 

dimensionality of the output arrays is determined by the number of output arguments. 

The output coordinate arrays are typically used to evaluate functions of two or three 

variables. They are also frequently used to create surface and volumetric plots. 

 Example 5.1  

 

 

 

 

 

 

Use meshgrid to create a gridded (X,Y) domain. Evaluate the function  over this 
domain and generate a surface plot of the results. 
 
[X,Y] = meshgrid(-2:0.2:2, -2:.2:2); 
Z = X .* exp(-X.^2 - Y.^2); 
surf(X,Y,Z) 
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This MATLAB function creates a plot using a base 10 logarithmic scale for the x-axis and 

a linear scale for the y-axis. This MATLAB function can also plot the specified parameter 

in the default format using a logarithmic scale for the x-axis. Semilogx plot data as 

logarithmic scales for the X-axis. 

semilogx(Y) 

semilogx(X1,Y1,...) 

semilogx(X1,Y1,LineSpec,...) 

semilogx(...,'PropertyName',PropertyValue,...) 

h = semilogx(...) 

semilogx(Y) creates a plot using a base 10 logarithmic scale for the X-axis and a linear 

scale for the Y-axis. It plots the columns of Y versus their index. The values in Y can be 

numeric, date, time,duration, or categorical values. If Y contains complex values, 

then semilogx(Y) is equivalent to semilogx((real(Y),imag(Y)). The semilogx function 

ignores the imaginary component in all other uses of this function. 

semilogx(X1,Y1,...)  plots all  Yn  versus  Xn  pairs. If only one of  Xn  or  Yn  is a 

matrix, semilogx plots the vector argument versus the rows or columns of the matrix, 

along the dimension of the matrix whose length matches the length of the vector. If the 
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matrix is square, its columns plot against the vector if their lengths match. The values 

in Yn can be numeric, datetime, duration, or categorical values. The values in Xn must be 

numeric. 

semilogx(X1,Y1,LineSpec,...) plots all lines defined by the Xn, Yn, LineSpec 

 triples. LineSpec determines line style, marker symbol, and color of the plotted lines. 

semilogx(...,'PropertyName',PropertyValue,...) sets property values for all charting 

lines created by semilogx.  

semilogx(ax,...) creates the line in the axes specified by ax instead of in the current axes 

(gca). The option ax can precede any of the input argument combinations in the previous 

syntaxes. 

h = semilogx(...) return a vector of chart line objects. 

5.2 Polar plot 
This MATLAB function creates a polar coordinate plot of the angle theta versus the radius 

rho. 

This function accepts fi objects as inputs. The syntax of polar plot is; 

polar(theta,rho) 

polar(theta,rho,LineSpec) 

polar(axes_handle,...) 

h = polar(...) 

The polar function accepts polar coordinates, plots them in a Cartesian plane, and draws 

the polar grid on the plane. 

polar(theta,rho) creates a polar coordinate plot of the angle theta versus the 

radius rho. theta is the angle from the x-axis to the radius vector specified in 

radians; rho is the length of the radius vector specified in dataspace units. 

polar(theta,rho,LineSpec) LineSpec specifies the line type, plot symbol, and color for 

the lines drawn in the polar plot. 

polar(axes_handle,...) plots into the axes with the handle axes_handle instead of into 

the current axes (gca). 

h = polar(...) returns the handle of a line object in h. 

 

../../../../../../../installed%20Matlab-2015/help/matlab/ref/gca.html
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Example 5.2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.3 Stem3 Plot 

Three-dimensional stem plots display lines extending from the xy-plane. A circle (the 

default) or other marker symbol whose z-position represents the data value terminates 

each stem. stem3(Z) plots the data sequence Z as stems that extend from the xy-

plane. x and y are generated automatically. When Z is a row vector, stem3 plots all 

elements at equally spaced x values against the same y value. When Z is a column 

 
[t,r] = meshgrid(linspace(0,2*pi,361),linspace(-4,4,101)); 
[x,y] = pol2cart(t,r); 
P = peaks(x,y); 
t1 = 2*pi; 
t2 = [30 270]*pi/180; 
r1 = 4; 
r2 = [.8 4]; 
t3 = fliplr(t2); 
r3 = fliplr(r2); 
t4 = [30 35 45 60 90 135 200 270]*pi/180; 
r4 = [0.8:0.4:2.8 3:0.2:4]; 
axprop = {'DataAspectRatio',[1 1 8],'View', [-12 38],... 
          'Xlim', [-4.5 4.5],       'Ylim', [-4.5 4.5],... 
          'XTick',[-4 -2 0 2 4],    'YTick',[-4 -2 0 2 4]}; 
figure('color','white'); 
polarplot3d(P); 
view([-18 76]); 
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vector, stem3 plots all elements at equally spaced y values against the same x value. 

stem3(Z) plots entries in Z as stems extending from the XY-plane and terminating with 

circles at the entry values. The stem locations in the XY-plane are automatically 

generated. Syntax of stem3 plot are; 

stem3(Z)  

stem3(X,Y,Z)  

stem3(___,'filled')  

stem3(___,LineSpec)  

stem3(___,Name,Value)  

stem3(ax,___)  

h = stem3(___) 

stem3(Z) plots entries in Z as stems extending from the XY-plane and terminating with 

circles at the entry values. The stem locations in the XY-plane are automatically 

generated. 

stem3(X,Y,Z) plots entries in Z as stems extending from the XY-plane 

where X and Y specify the stem locations in the XY-plane. The inputs X, Y, and Z must 

be vectors or matrices of  same size. 

stem3(___,'filled') fills the circles. Use this option with any of the input argument 

combinations in the previous syntaxes. 

stem3(___,LineSpec) specifies the line style, marker symbol, and color. 

stem3(___,Name,Value) specifies stem series properties using one or 

more Name,Value pair arguments. 

stem3(ax,___) plots into the axes specified by ax instead of into the current axes (gca). 

The option, ax, can precede any of the input argument combinations in the previous 

syntaxes. 

https://www.mathworks.com/help/matlab/ref/stem3.html#btrhyvx-1-Z
../../../../../../../installed%20Matlab-2015/help/matlab/ref/stem3.html#inputarg_Z
../../../../../../../installed%20Matlab-2015/help/matlab/ref/stem3.html#inputarg_X
../../../../../../../installed%20Matlab-2015/help/matlab/ref/stem3.html#inputarg_Y
../../../../../../../installed%20Matlab-2015/help/matlab/ref/stem3.html#inputarg_Z
../../../../../../../installed%20Matlab-2015/help/matlab/ref/stem3.html#inputarg_LineSpec
../../../../../../../installed%20Matlab-2015/help/matlab/ref/stem3.html#namevaluepairarguments
../../../../../../../installed%20Matlab-2015/help/matlab/ref/stem3.html#inputarg_ax
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h = stem3(___) returns the stem series object h. 

Example 5.3 

 

 

 

 

 

 

 

 

 

 

 

5.4 Bar3 and bar3h plot 

BAR3, BAR3h draw three-dimensional vertical and horizontal BAR charts. This 

MATLAB function draws a three-dimensional BAR chart, where each element in Z 

corresponds to one BAR. This MATLAB function draws a three-dimensional BAR chart, 

where each element in Y corresponds to one BAR. 

Syntax of bar3 and bar3h plot are; 

bar3(Y) 

bar3(x,Y) 

bar3(...,width) 

X = linspace(-pi,pi,40); 
Z = cos(X); 
stem3(Z,'filled') 
 

../../../../../../../installed%20Matlab-2015/help/matlab/ref/stem3.html#outputarg_h
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bar3(...,'style') 

bar3(...,LineSpec) 

h = bar3(...) 

bar3h(...) 

h = bar3h(...) 
 

bar3 and bar3h draw three-dimensional vertical and horizontal bar charts. 

bar3(Y) draws a three-dimensional bar chart, where each element in Y corresponds to 

one bar. When Y is a vector, the X-axis scale ranges from 1 to length(Y). When Y is a 

matrix, the X-axis scale ranges from 1 to size(Y,2), which is the number of columns, and 

the elements in each row are grouped together. 

bar3(x,Y) draws a bar chart of the elements in Y at the locations specified in x, where x is 

a monotonic vector defining the Y-axis intervals for vertical bars. If Y is a 

matrix, bar3 clusters elements from the same row in Y at locations corresponding to an 

element in x. Values of elements in each row are grouped together. 

bar3(...,width) sets the width of the bars and controls the separation of bars within a 

group. The default width is 0.8, so if you do not specify x, bars within a group have a 

slight separation. If width is 1, the bars within a group touch one another. 

bar3(...,'STYLE') specifies the style of the bars. 'STYLE' is 'detached', 'grouped', 

or 'stacked'. 'detached' is the default mode of display. 

 'detached' displays the elements of each row in Y as separate blocks behind one 

another in the X direction. 

 'grouped' displays N groups of M vertical bars, where N is the number of rows 

and M is the number of columns in Y. The group contains one bar per column 

in Y. 

 'stacked' displays one bar for each row in Y. The bar height is the sum of the 

elements in the row. Each bar is multi-colored, with colors corresponding to 

distinct elements and showing the relative contribution each row element makes 

to the total sum. 

bar3(...,LineSpec) displays all bars using the color specified by LineSpec. 

http://www.ece.northwestern.edu/local-apps/matlabhelp/techdoc/ref/linespec.html
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h = bar3(...) returns a vector of handles to patch graphics objects. bar3 creates one 

patch object per column in Y. 

bar3h(...) and h = bar3h(...) create horizontal bars. Y determines the bar length. The 

vector x is a monotonic vector defining the Y-axis intervals for horizontal bars. 

Example 5.4 

 

 

 

 

 
 

 

 

 

 

 

 

5.5 Contour3 plot 

Contour plots (sometimes called Level Plots) are a way to show a three-dimensional 

surface on a two-dimensional plane. It graphs two predictor variables X Y on the y-axis 

and a response variable Z as contours. These contours are sometimes called Z-

SLICES or ISO-RESPONSE VALUES. This type of graph is widely used in cartography, 

where contour lines on a topological map indicate elevations that are the same. Many 

other disciples use contour graphs including: astrology, meteorology, and physics. 

Contour lines commonly show altitude (like height of a geographical features), but they 

can also be used to show density, brightness, or electric potential. 

A, B and C are any three vector of order 2x3 are plotted in MATLAB 
using bar3 and bar3h commands; 
A=[2 3 4, 5 6 7]; 
B=[1 1 1, 4 5 2]; 
C=[11 2 3, 5 4 13] 
figure(1) 
bar3(A,B,C) 
figure(2) 
bar3h(A,B,C) 

 

http://www.statisticshowto.com/explanatory-variable/
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Syntax of Contour3 plot are; 

contour3(Z) 

contour3(Z,n) 

contour3(Z,v) 

contour3(X,Y,Z) 

contour3(X,Y,Z,n) 

contour3(X,Y,Z,v) 

contour3(...,LineSpec) 

contour3(...,Name,Value) 

contour3(ax,...) 

[C,h] = contour3(...) 

contour3 creates a 3-D contour plot of a surface defined on a rectangular grid. 

contour3(Z) draws a contour plot of matrix Z in a 3-D view. Z is interpreted as heights 

with respect to the X-Y plane. Z must be at least a 2-by-2 matrix that contains at least two 

different values. The X values correspond to the column indices of Z and the Y values 

correspond to the row indices of Z. The contour levels are chosen automatically. 

contour3(Z,n) draws a contour plot of matrix Z with n contour levels in a 3-D view. 

contour3(Z,v) draws a contour plot of matrix Z with contour lines at the values specified 

in vector v. The number of contour levels is equal to length(v). Specifying the 

vector v sets the Level List Mode property to manual. To display a single contour line at a 

particular value, define v as a two-element vector with both elements equal to the desired 

contour level. For example, to draw a single contour of level k, use contour3(Z,[k k]). 

contour3(X,Y,Z), contour3(X,Y,Z,n), and contour3(X,Y,Z,v) draw contour plots 

of Z using X and Y to determine the X and Y values. 

 If X and Y are vectors, then length(X) must equal size(Z,2) and length(Y) must 

equal size(Z,1). The vectors must be strictly increasing or strictly decreasing and cannot 

contain any repeated values. 

 If X and Y are matrices, then their sizes must equal the size of Z. Typically, you 

should set X and Y so that the columns are strictly increasing or strictly decreasing and 
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the rows are uniform (or the rows are strictly increasing or strictly decreasing and the 

columns are uniform). 

If X or Y is irregularly spaced, then contour3 calculates contours using a regularly spaced 

contour grid, and then transforms the data to X or Y. 

contour3(...,LineSpec) draws the contour lines using the line type and color specified 

by LineSpec. contour3 ignores marker symbols. 

contour3(...,Name,Value) specifies contour properties using one or more property name, 

property value pairs. Name is the property name and must appear inside single quotes 

('').Value is the corresponding value. For example, 'LineWidth',2 sets the contour line 

width to 2. For a list of contour property names and values, see Contour Properties. 

contour3(ax,...) plots into the axes specified by ax instead of into the current axes (gca). 

[C,h] = contour3(...) returns the contour matrix C containing the data that defines the 

contour lines and the contour object h. The clabel function uses the contour matrix to 

label the contour lines. 

Example 5.5 

 

 

 

 

 

 

 

 

 

Set up matrices X and Y using the meshgrid function. Plot 30 contours 
of matrix Z. 
x = -2:0.25:2; 
[X,Y] = meshgrid(x); 
Z = X.*exp(-X.^2-Y.^2); 
contour3(X,Y,Z,30) 

../../../../../../../installed%20Matlab-2015/help/matlab/ref/linespec.html
../../../../../../../installed%20Matlab-2015/help/matlab/ref/contour-properties.html
../../../../../../../installed%20Matlab-2015/help/matlab/ref/gca.html
../../../../../../../installed%20Matlab-2015/help/matlab/ref/clabel.html
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5.6 Scatters3 plot 

This MATLAB function displays circles at the locations specified by the vectors X, Y, and 

Z. This MATLAB function also plots the input pcloud point cloud as a 3-D scatter plot in 

the current axes handle. Syntax of scatter3. 

scatter3(X,Y,Z)  

scatter3(X,Y,Z,S)  

scatter3(X,Y,Z,S,C)  

scatter3(___,'filled')  

scatter3(___,markertype)  

scatter3(___,Name,Value)  

scatter3(ax,___)  

h = scatter3(___) 

scatter3(X,Y,Z) displays circles at the locations specified by the vectors X, Y, and Z. 

../../../../../../../installed%20Matlab-2015/help/matlab/ref/scatter3.html#inputarg_X
../../../../../../../installed%20Matlab-2015/help/matlab/ref/scatter3.html#inputarg_Y
../../../../../../../installed%20Matlab-2015/help/matlab/ref/scatter3.html#inputarg_Z
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scatter3(X,Y,Z,S) draws each circle with the size specified by S. To plot each circle with 

equal size, specify S as a scalar. To plot each circle with a specific size, specify S as a 

vector. 

scatter3(X,Y,Z,S,C) draws each circle with the color specified by C. 

If C is a color string or an RGB row vector, then all circles are plotted with the specified 

color. 

If C is a three column matrix with the number of rows in C equal to the length of X, Y, 

and Z, then each row of C specifies an RGB color value for the corresponding circle. 

If C is a vector with length equal to the length of X, Y, and Z, then the values in C are 

linearly mapped to the colors in the current colormap. 

scatter3(___,'filled') fills in the circles, using any of the input argument combinations in 

the previous syntaxes. 

scatter3(___,markertype) specifies the marker type. 

scatter3(___,Name,Value) specifies scatter series properties using one or 

more Name,Value pair arguments. 

scatter3(ax,___) plots into the axes specified by ax instead of into the current axes (gca). 

The ax option can precede any of the input argument combinations in the previous 

syntaxes. 

h = scatter3(___) returns the scatter series object. Use h to modify properties of the 

scatter series after it is created. 

Example 5.6 

 

 

 

 

 

 

 

Create a figure with two subplots and return the handles to the two axes in 
array hs. In each subplot, create a 3-D scatter plot. Specify the marker 
properties for each scatter plot. 
rng default 
z = linspace(0,4*pi,250); 
x = 2*cos(z) + rand(1,250); 
y = 2*sin(z) + rand(1,250); 
figure 
hs(1) = subplot(2,1,1); 
hs(2) = subplot(2,1,2); 
scatter3(hs(1),x,y,z,'MarkerFaceColor',[0 .75 .75]) 
scatter3(hs(2),x,y,z,'*') 
 

../../../../../../../installed%20Matlab-2015/help/matlab/ref/scatter3.html#inputarg_X
../../../../../../../installed%20Matlab-2015/help/matlab/ref/scatter3.html#inputarg_Y
../../../../../../../installed%20Matlab-2015/help/matlab/ref/scatter3.html#inputarg_Z
../../../../../../../installed%20Matlab-2015/help/matlab/ref/scatter3.html#inputarg_S
../../../../../../../installed%20Matlab-2015/help/matlab/ref/scatter3.html#inputarg_X
../../../../../../../installed%20Matlab-2015/help/matlab/ref/scatter3.html#inputarg_Y
../../../../../../../installed%20Matlab-2015/help/matlab/ref/scatter3.html#inputarg_Z
../../../../../../../installed%20Matlab-2015/help/matlab/ref/scatter3.html#inputarg_S
../../../../../../../installed%20Matlab-2015/help/matlab/ref/scatter3.html#inputarg_C
../../../../../../../installed%20Matlab-2015/help/matlab/ref/scatter3.html#inputarg_markertype
../../../../../../../installed%20Matlab-2015/help/matlab/ref/scatter3.html#namevaluepairarguments
../../../../../../../installed%20Matlab-2015/help/matlab/ref/scatter3.html#inputarg_ax
../../../../../../../installed%20Matlab-2015/help/matlab/ref/scatter3.html#outputarg_h
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5.7 Customizing plot 

To customize a graph interactively you can use the plot tools. The plot tools interface 

consists of three different panels: the Property Editor, the Plot Browser, and the Figure 

Palette. Use these panels to add different types of customizations to your graph. To open 

the plot tools, use the plot tools command or click the Show Plot Tools icon  in the 

figure window. For example, define variables x and y in the Command Window, create a 

line plot and open the plot tools. 

x = linspace(1,10,25); 
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y = sin(x); 

plot(x,y) 

plottools 

5.7.1 Customize objects in plot 

To customize objects in your graph, you can set their properties using the Property 

Editor. For example, click the axes to display a subset of common axes properties in the 

Property Editor. Specify a title and an X-axis label by typing text in the empty fields. 

 

 

 

 

 

5.7.2 Control visibility in graph 

To control the visibility of objects in the graph, you can use the Plot Browser. The Plot 

Browser lists all the axes and plots in the figure. The check box next to each object 

controls the object's visibility. 

 Hide an object without deleting it by clearing its box in the Plot Browser. 

 Delete an object by right-clicking it and selecting Delete. 

5.7.3 Add animation to graph 

To add annotations to the graph, such as arrows and text, you can use the Annotations 

panel in the Figure Palette. 

5.7.4 Close Plot Tools 

To remove the plot tools from the figure, you can use the Hide Plot Tools icon , or 

type plottools('off') in the Command Window. Use the View menu to show or hide specific 
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plot tools panels. If you change the layout of the plot tools, then the layout persists the 

next time you open the plot tools. 
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Exercise 

1. Evaluate the function  and generate a surface plot. 

2. Create a simple 3-d plot for the equation . 

3. Using the above equation from Q1 plot a graph using command polar plot from 

the region  

4. Create a semilog plot for the equation  

5. Plot the graph  by using stem3 command taking and using 

“FILL” to fill in the markers. 

6. Plot the graph by using stem3 command using line style “*” and marker color 

“blue” to fill in the markers for the following equation. 

t=linespace(0 to ) 

 

 

 
7. Plot the bar graph taking  

A=[2 3 4, 5 8 10] and  

B=[1 2 3, 10 15 20] 

8. Plot the horizontal bar graph for the above values of A and B. 

9. Using contour3 with style interval 80, plot 3-d graph taking the following values 

X=-2 to 2 with interval  0.25 and  

10. Plot 3-d graph using scatter3 by taking interval 0.5 and style “*” command in Mat-

lab for  

 

 

 

11. Draw the 3-d graph for  using plottools.
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CHAPTER 6 

SOLUTION OF ALGEBRAIC EQUATION IN MATLAB 

6.1 Introduction 

Algebra is Arabic word come from al-jabr. It is title of a Hidab al-jabr wal-muqubala 

written by Arab mathematician Mohammad ibn-Musa al-Khowarizmi in 825 A.D. He is a 

great mathematician lived in Bagdad. He used letter instead of symbol. He known as 

father of Algebra. He is Persian mathematician, astrologer, astronomer, geographer and 

scholar in House of Wisdom. He distinguish algebra from trigonometry and arithmetic.  

In this chapter we discuss solution of a simple function by using mat-lab and check that 

how we deals with a simple algebraic equation of first order. Also make the graph of this 

algebraic function. After it we check the solution of quadratic equation having order 2 and 

goes to find the solution of higher order algebraic equation. Also find the solution of 

system of equations. We discuss the solution of that algebraic equation which contain the 

exponential and logarithms functions. At the end we discuss how mat-lab deals with the 

series function and how it find the solution of algebraic equations which contain series 

function. 

Now let we introduced you how algebraic equation look likes. Algebraic equation can by 

form by equating a set of variable to zero which contain a finite terms of variables having 

arithmetic operator between it. In algebraic equation these variable may be have some 

value of coefficient. The  is algebraic equation in which + sign is arithmetic 

operator and  is variable. In this chapter we start working on solution of algebraic 

equation and their plotting by using MATLAB.  

6.2 Solution of Simple Algebraic Equation 

Now we discuss the solution of more basic algebraic equation. In mat-lab we use solve 

command to find the solution of an algebraic equation. So start with a simple algebraic 

equation. Suppose we want to find the solution of that particular equation in mat-lab 

which is given below: 
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Any person who is good mathematician can solve this equation frequently and find the 

solution . It is most easily example but here we use this to understand how we 

can use mat-lab in case of algebraic equation. We can find solution of this equation in 

just one step by making a variable and assign them assign it value which is solution of 

our equation.  

solve('y+1=0') 

After hitting the run button mat-lab gives answer. 

ans = 

-1 

But it is not necessary to write right hand side of equation in mat-lab expression. We can 

just write  in the expression in mat-lab expression. Mat-lab completely understand 

this expression and gives the same result which a good mathematician deduced on 

paper. You can enter expression in both way but in order to get rid from any problem our 

suggestion is that always write expression in mat-lab as clear as possible. 

solve('y+1') 

After pressing run button mat-lab show its solution. 

ans = -1 

Example 6.1 

 

 

 

ans = -2/5 

clc 
clear all 
close all 
solve('3*x+2*x+4-2=0') 
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This is simple algebraic equation but mat-lab can also find the solution of more complex 

one. Even it can find the solution of equation which contain some kind of constant like 

this. 

 

When we enter this expression in mat-lab. Then mat-lab solve it for  and find the value 

of . Just write this in mat-lab command window. 

solve('a*y+2+0') 

mat-lab show answer. 

ans = 

-2/a 

We can solve it in another method. In above method we treat y as a variable and find the 

value of y.  it is not necessary to take y as variable we can take a as variable and can find 

the value of it depend upon our desire. This can be done by using this syntax. 

Solve (‘equation’, ‘variable’) 

According to this syntax equation write in left side and variable write in right side. If you 

want to treat y as variable then y write in right side. If you want to treat a as variable then 

a write in right side. We can take a variable by typing this in mat-lab command window. 

solve('a*y+2=0','a') 

ans = -2/y 

In this we mention the variable is ‘a’. If we not mention then mat-lab gives 
us value of y. 

Example  6.2 

 

 

ans = -(b*y + 34)/a 

clc 
clear all 
close all 
solve('a*x+b*y+34','x'
) 
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6.3 Solution of Quadratic Equation 

An algebraic equation having maximum power 2 is called second order algebraic 

equation or quadratic equation. There are three method for finding the solution of 

quadratic equation. First is completing square, second is quadratic formula and one 

making pairs (factorization) in which we make pairs to find the both roots of the quadratic 

equation. We can use solve command for algebraic equation even for higher order 

algebraic equation. Suppose we have an equation.  

 

We can find the solution of this equation by quadratic formula on papers easily but its 

time taking. We can find the both roots of this equation in just one step by using mat-lab. 

In order to solve this just type this in mat-lab command window. 

x=solve('x^2+5*x+6=0') 

Then mat-lab gives it both roots. 

x = -3  

-2  

We can use these both roots in other expression. These both roots store in the two 

variables (1) and (2) respectively. So if you want the add some numbers in this 

equation then just write  

x(1)+10 

Mat-lab gives answer. 

ans = 7 

If you want to work with both component likes can multiplying to each other just by typing  

x(1)*x(2) 
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ans = 6 

We can also do it some simple algebraic equation and use it solution in any other place. 

We can also assign a variable to any question. Mat-lab can read it and solve this variable 

to find the roots of variable. Suppose we consider an equation  and assign 

a variable m for it. 

m='x^2-12*x+9' 

x=solve(m) 

x = 6 - 3*3^(1/2) 

 3*3^(1/2) + 6 

Mat-lab show its both roots but we cannot understand it. It is in array type and we have to 

convert it into double. For this purpose we used ‘double’ command. For this we generate 

two another variable root1 and root2 for both roots. Double command used in mat-lab in 

this way. 

root1=double(x(1)) 

root2=double(x(2)) 

After hitting run button mat-lab gives its both roots. 

root1 = 0.8038 

root2 = 11.1962 

  Example 6.3 

 

 

 

 

root1 = -32.6205 

clc 
clear all 
close all 
y=solve('y^2+34*y+45') 
root1=double(y(1)) 
root2=double(y(2)) 
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root2 = -1.3795 

6.4 Plotting With Symbolic Equation 

We have already discuss about solution of algebraic equation. But mat-lab also allows us 

to plot these equation. We can plot these equation with the help of ezplot command. Let 

we discuss we simple quadratic equation. Suppose we have a quadratic equation. 

 

Now let we assign a variable to this equation. Suppose f is variable. 

m='X^2+X-6' 

Now plot it with the help of ezplot. 

ezplot(m) 
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There is two things which ezplot do for us in plot. It label the x-axis and it also type the 

equation at the top of plot which we used in ezplot. In this mat-lab treats algebraic 

equation as a function and plot it on graph. Mat-lab also allows you to plot that particular 

equation on a particular interval. In this situation we must have to written the range and 

domain of this equation or function. For this just write this expression in mat-lab 

command window or editor.  

Ezplot(f,[y,y]) 

Where f is function or our quadratic equation and y and y are shows that specific interval 

our which we want to plot this equation. This plot f over this interval . You 

can plot by using mat-lab in one step. Now we plot this equation  over 

interval -2<x<2. 

f='x^2+x-6' 

Ezplot (f ,[ -2, 2 ] ) 
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       Example 6.4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In above we just write the example and doses not use this syntax ‘= o’.  The reason 

behind it that if we use this syntax then mat-lab cannot understand this type of expression 

and given an error. Suppose we have an algebraic equation  and plot it on 

mat-lab with ‘= 0’ syntax. 

clc 
clear all 
close all 
equation='x^2+3*x+9' 
ezplot(equation,[-2,2]) 
grid on,colorbar 
xlabel('x-axis') 
ylabel('y-axis') 
title('Graphs of Quardatic Equation') 
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Ezplot(‘y-3=0’) 

Then mat-lab gives this type of error. 

Error using ezplot1ezplot1 (line 446) 
The input string must be an expression.  Implicit functions of a single variable are not 
supported. 
Error in ezplot (line 144) 
[hp, cax] = ezplot1(cax, f{1}, vars, labels, args{:}); 
Error in Untitlednvn (line 4) 
ezplot('y-3=0') 
 

Mat-lab can easily understand if you type this expression. 

ezplot('y-3'); 

After typing this expression mat-lab not gives us error. 
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6.5 Solution of Higher Order Algebraic Equation 

We can easily find the solution of simple and quadratic equation on paper but it is difficult 

to handle higher order algebraic equation. Find solution of higher order algebraic 

equation is difficult and also time taking. We can find solution of these equation in just 

one step by using mat-lab. The procedure is same as which we use in pervious topics. 

Suppose we have an equation  

 

Now we introduced a variable z for this equation and find solution by using solve 

command. Mat-lab give us its forth roots. 

z='x^4+x^2-x+6' 

solve(z) 

ans = 

 RootOf(z^4 + z^2 - z + 6, z)[1] 

 RootOf(z^4 + z^2 - z + 6, z)[2] 

 RootOf(z^4 + z^2 - z + 6, z)[3] 

 RootOf(z^4 + z^2 - z + 6, z)[4] 

These are four roots of above given equation. But here is problem is that we cannot 

understand it clearly. In order to solve this problem we used double command in this way. 

root1=double(z(1)) 

root2=double(z(2)) 

root3=double(z(3)) 

root4=double(z(4)) 

root1 = 120 
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root2 = 94 

root3 = 52 

root4 = 43 

 So these are the four roots of 4th order algebraic equation. 

Example 6.5 

 

 

 

 

 

 

root1 = 0.9910 - 1.5755i 
 
root2 = 0.9910 + 1.5755i 
 
root3 = -0.9910 + 1.5755i 
 
root4 = -0.9910 - 1.5755i 

6.6 Solution of System of Equations 

In this chapter we have seen that how we can find the solution of algebraic equations not 

only linear or quadratic but also can find the solution of higher algebraic equation. But this 

is case of a single algebraic equations. What we have to do if we encounter with a 

system of equation. It is also time taken but mat-lab can easily find the solution of system 

of equations. It required only two step. Now let how mat-lab would done it. Suppose we 

have a system of equation. 

 

clc 
clear all 
close all 
m='x^4+3*x^2+12'; 
s=solve(m); 
root1=double(s(1)) 
root2=double(s(2)) 
root3=double(s(3)) 
root4=double(s(4)) 
%% this gives us both real and imaginary 
parts. 
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In this system of equations we have to find the value of both  and   In this situation 

we use solve command which we used in pervious topics. In order to find the solution we 

just type this expression in mat-lab command window or editor.  

>>s=.solve(“x-2*y=30”,”2*x+y=20”); 

So mat-lab gives answer  

s =  x: [1x1 sym] 

       y: [1x1 sym] 

In this we just write both equations separate by a comma sign. But above expression is 

not give solution we can find the solution by using dot between x and s y and s. 

x=s.x 

y=s.y 

So define two variable x and y for both values. 

x =  

14 

y = 

-8 

Example 6.6 

 

 

 

 

 

clc 
clear all 
close all 
m1='2*x+3*y=12'; 
m2='3*x+2*y=6'; 
s=solve(m1,m2) 
X=s.x 
Y=s.y 
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X = 
-6/5 
  
Y = 
24/5 

We can use it even for large system of equation which contain more than two equation. 

Now we suppose a set of equation.  

 

 

 

Now let we start and try to solve the equation. In order to vet rid from complex expression 

we generate a variable for each equation. 

equation1='x-2*y-4*z=4' 

equation2='y-2*x+2*z=4' 

equation3='x+y+z=0' 

s=solve(equation1,equation2,equation3) 

ans =  

    x: [1x1 sym] 

    y: [1x1 sym] 

    z: [1x1 sym] 

So we can find the value of all variable by using dot between variable and s. 

x=s.x                                                                                                                                                                                                           

y=s.y 
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z=s.z 

 

x = 

-4 

 

y = 

  

12  

 

z = 

-8 

6.7 SOLUTION OF EXPANDING EQUATIONS 

Equations which contain the brackets are knows as expanding equations. 

We just multiple it factors to find the solution of expanding equations. 

Suppose we have an equation 

 

Where  is our solution which is get by expanding. 

In mat-lab we just use expand command for it. If we want to find the 

solution of above given equation then just write the equation in brackets 

followed by expand command. We can use this command in symbolic 

equation. But defining of variable is most important. If we not define it then 

mat-lab gives error. For example if we write this in mat-lab command 

window or editor.  

expand(z+2)*(z-2) 

Then mat-lab gives this type of error. 
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Undefined function or variable 'z'. 
Error in Untitlednvn (line 4) 
expand(z+2)*(z-2) 
 

syms x 

expand((x-3)*(x-2)) 

ans = 

x^2 - 5*x + 6 

  Example  6.7 

 

 

 

 

ans = 

x^4 + 2*x^3 - 4*x^2 - 8*x 

This command gives the expand solution of it by multiplying it. We can expand not only 

symbolic function but also trigonometric function. Suppose we have a famous identity 

. Now we apply expand command on this identity 

syms x y 

expand(sin(x+y))  

ans = 

cos(x)*sin(y) + cos(y)*sin(x) 

Now we find another identity  

syms x y 

expand(sin(x-y))  

clc 

clear all 

close all 

syms x y 

expand(x*(x+2)*(x^2-4)) 
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ans = 

cos(y)*sin(x) - cos(x)*sin(y) 

  Example 6.8 

 

 

 

 

ans = 

cos(x/2)*cos(y/2) + sin(x/2)*sin(y/2) 

6.8 Collecting Equation 

We can also use mat-lab for collecting and simplify equation. For those we use collect 

and simplify command. Now let’s we start with collect command. Collect command is use 

for distribution under multiplication. Suppose we have an equation  

In order to solve this just write in mat-lab. 

syms z 

collect(z*(z+2)) 

ans = 

z^2 + 2*z 

Another most important phenomena in algebraic equation is finding factor. For this 

purpose we use factor command. For this suppose we want to find the factor of this 

equation . For this situation we just write. 

syms x 

factor(x^2-9) 

ans = 

[ x - 3, x + 3] 

clc 

clear all 

close all 

syms x y 

expand(cos(x/2-y/2)) 
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Now we discuss the simplify command this command is used for simplify the equation. 

We can used for it for division of two polynomial equation. Suppose we have two 

equation  and  for division. A correct answers of it is . Now we check 

it on mat-lab. For this purpose we just write 

syms x 

simplify ((x^2-9)/(x-3)) 

ans = 

x + 3 

Example 6.9 

 

 

 

ans = 

y^18 + 3^(9*x) 

We case use it in case of logarithms equation. Suppose we have an equation  

=  

This is solution of above equation but we can find solution on only one step by using mat-

lab. Just by writing that 

syms z 

simplify(3*exp(log(4*z))) 

ans =  

12*z 

 

clc 

clear all 

close all 

syms x y 

simplify(exp(9*log(3^x))+exp(9*log(y^2))) 
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We can use it trigonometric identities. We can find the different trigonometric identities 

with the help of it.  

syms x 

simplify(cos(x)^2-sin(x)^2) 

ans = 

cos(2*x) 

let we see another example. 

syms x 

simplify(cos(x)^2-sin(x)^2+2*sin(x)^2) 

ans =  

1 

  Example  6.10 

 

 

 

 

ans = 

sin(x) 

 

clc 

clear all 

close all 

syms x 

simplify(2*sin(x/2)*cos(x/2)) 
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Exercise 

Evaluate  

1.  

2.  

3.  

Evaluate and plot the following 

4.   

5.  

6.  

7.  

8. =1 

9.  

Solve higher order algebraic equation  

10.  

11.  

12.  

Find solution of system of equation  
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13.  

14.  

15.  

 

 

16. Expand the following  
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CHAPTER 7 

 

CALCULUS 

In this chapter we discuss about basics concept of calculus likes limit derivative etc. In 

the start we discuss the phenomena of limit in mat-lab and discuss about right and left 

hand limit. After it we goes to derivative and learn that how we can find the derivative in 

mat-lab. We feathers check different mat-lab function which we can used in derivative. 

After it we goes to phenomena of integration and check that how we can integrate an 

equation in mat-lab. At last we discuss the phenomena of definite integration and 

multidimensional integration. We also discuss about mat-lab function related to these 

topics.     

7.1 Limit  

Limit is very important and basics concept of calculus. Mat-lab is most powerful tool for 

finding limit. We can find limit in mat-lab by using built-in command which is ‘‘limit’’. For 

this purpose we just have to write limit and expression. Mat-lab will automatically find the 

limit of given expression. But mat-lab could not find independent variable. So in order to 

declare independent variable in mat-lab we used ‘‘syms’’ command. Suppose we have a 

function  and we want to limit of it. 

syms x 

limit((x+3)/(x+2))  

ans = 

3/2 

 

 

Example 7.1 
clear all 
close all 
syms x 
f=(x^2-25)/(x-5) 
limit(f,5) 

 
 

Problem 7.1 
Evaluate  
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ans = 10 

Limit command is for symbolic computing so we must have use syms command to tell 

mat-lab that what function is independent variable. If we use limit command then its mean 

that limit of independent variable approaches to zero . In order to calculating 

those problem in which limit approaches to specific integers  

. We use this type of expression in mat-lab.  

Limit (expression, a) 

syms x 

limit((x+3)*(x+2),5) 

ans =  56 

7.2 Verification of basics properties of limit 

These are basic properties of limits. 

Where  

  

For left hand side  

syms x 

k=5 

f=x+3 

limit(k*f) 

Problem 7.2 
Evaluate  

 

 

Problem 7.3 
Evaluate  
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ans =  15 

For right hand side 

syms x 

k=5 

f=x+3 

k*limit(f) 

ans = 15 

Hence proved  

 

 

Where  

 =  

For left hand side 

syms x 

f=x+3 

g=x+5 

limit(f+g,2) 

ans = 

12 

For right hand side 

syms x 

f=x+3 

g=x+5 

Problem 7.4 
Prove that  
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limit(f,2)+limit(g,2) 

ans =  

12 

Hence proved  

=  

Where  

 =  

 

For left hand side 

syms x 

f=x+3 

g=x+5 

limit(f*g,2) 

ans = 

35 

For right hand side 

syms x 

f=x+3 

g=x+5 

limit(f,2)*limit(g,2) 

 

ans = 35 

Hence proved 



 

158 

 

=  

7.3 Left side and right side limit 

When a function is not remains continuous at the point then limit is not exists at this 

particular point. At this stage limit divide into two parts right side limit and left side limit. 

Suppose discontinuity occurs at point  So the left side limit is define as the limit 

from left side and value of . We can write it in this way.  

 

So the right side limit is define as the limit from right side and value of . 

We can write it in this way.  

 

So in these types of problem we have to find the both limits and if the both limits are 

equal then we can say that limit is exists. So for left hand limit we use this expression 

limit(f,x,a,'left') and for left hand left we use this expression limit(f,x,a,'right').  Suppose we 

have a function and find its limit at  

 

For left hand limit 

f=x^2-4 

limit(f,x,2,'left') 

ans =  

0 

For right hand limit 

f=x^2-4 

limit(f,x,2,'right') 

Problem 7.5 
Evaluate  
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ans =  0 

Hence both side are equal so limit exists at 2. 

  

 

 

 

 

 

 

7.4 Derivative 

 Derivative is also a very important phenomena and essential part of 
calculus. We can calculate the derivative of any function by using mat-lab command diff. 

For this purpose we just write this expression diff(function) in     mat-lab command 

window or editor. Suppose we have function  

  now find its solution in mat-lab. Here is syms command is very 

important for independent variable because it tell mat-lab which function is symbolic 

independent variable.  

syms x 

f=x^2-3 

diff(f) 

ans = 

2*x 

 

 

Example 7.2 
clc 
clear all 
close all 
syms x 
f=(x^2-25)/(x-5) 
A=limit(f,x,5,'left') 
B=limit(f,x,5,'Right') 
if A==B 
    disp('limit is exist') 
else  
    disp('limit is exist') 
end 

 

 

Example 7.3 
clc 
clear all 
close all 
syms x 
f=x^2*(cos(x)+sin(x)) 
diff(f) 
 

 

Problem 7.6 
Find fifth order derivative of following 
function.  
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ans = 

x^2*(cos(x) - sin(x)) + 2*x*(cos(x) + sin(x)) 

We can compute the derivative of trigonometric function.  

syms x 

f=cos(x)+sin(x) 

diff(f) 

ans = 

cos(x) - sin(x) 

In order to compute high derivative of a function we use this type of expression 

diff(function,order). 

syms x 

f=cos(x)*sin(x) 

diff(f,4) 

ans = 

16*cos(x)*sin(x) 

7.5 Integration 

Integration is inverse of derivative and frequently use in calculus. Mat-lab can integrate 

any type of function and gives appropriate solution. Mat-lab have built-in command for 

integration as well as derivative. The built-in command used for integration is ‘‘int’’. 

Suppose we have a function  and we want to integrate in mat-lab. So just type in mat-

lab command window. 

Problem 7.7 
Find fifth order derivative of following function.  
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syms x 

f = x 

int(f) 

ans =  

x^2/2 

For trigonometric function use same command.  

syms x 

f = cos(x)+sin(x) 

int(f) 

ans =  

sin(x) - cos(x) 

Use syms to tell mat-lab which variable is symbolic.  

syms n 

f=n*(x^2+3) 

int(f, n) 

ans = 

n^2*(x^2/2 + 3/2) 

 

 

 

 

 

 

 

 

 

 

Example 7.4 
clc 
clear all 
close all 
syms x 
F=exp(x^2)*cos(x/2)  
A=int(F) 
pretty(A) 

 

 

Problem 7.8 
Integrate and plot. 
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A =  

  / 

 |     / x \      2 

 |  cos| - | exp(x ) dx 

/      \ 2 / 

Similarly we can do integration by parts with the help of this command. 

syms x 

F=exp(x)*2*cos(x/2)  

A=int(F) 

A =  

(8*exp(x)*(cos(x/2) + sin(x/2)/2))/5 

Sometime solution looks very complex in mat-lab. For this purpose we used pretty 

command.  

pretty(A) 

      /               / x \  \ 

       |            sin| - |  | 

       |    / x \      \ 2 / | 

exp(x) | cos| - | + -------- | 8 

       \    \ 2 /       2    / 

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

                5 

  

We can plot expression as well as solution by using ezplot command.     

ezplot(A) 

colorbar,grid on 

Problem 7.9 
Evaluate and plot. 
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7.6 Definite integration 

In definite integration we have to find the integration at specific interval or boundary. Mat-

lab also have built-in command for this type of problems. We can compute by inf 

command but expression of command look different in this case. We use this type of 

expression inf(function, lower limit, upper limit). Suppose we have a simple function 

 and over interval 2 to 3. In mathematical foam.  

     

 

 

 

 

Problem 7.10  
Evaluate and plot.   
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So use this code in mat-lab.   

syms x 

F=3*x+2 

B=int(F,2,3) 

B = 

 19/2  

If we want to plot this expression in mat-lab then use pretty command.  

 

 

 

 

 

 

 

B = 

670 

 

 

 

 

 

 

Problem 7.5 
clc 
clear all 
close all 
syms x 
syms x 
F=6*x^5+2*x 
B=int(F,2,3) 
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7.7 Multidimensional Integration 

We can find the solution of multidimensional integration by using nested integration 

command. Suppose we have a multidimensional integration expression. 

 

We can compute it just by typing this code in mat-lab. 

syms x y z  

int (int (int(x*y^3*z^6,x),y),z) 

ans = 

(x^2*y^4*z^7)/56 

Suppose we have a definite integration expression. 

 

f = x^5*y^3;  

int(int(f,x,1,2),y,1,2) 

ans =  

315/8 

 

 

 

 

 

 

Example 7.7 
clc 
clear all 
close all 
syms x y 
f = 2*x^5*cos(y)^3;  
int(int(f,x,1,2),y,1,2) 

  

 

 

 

Problem7.11 
Evaluate  
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ans =  

21*sin(2) - 21*sin(1) + 7*sin(1)^3 - 7*sin(2)^ 

Exercise 

Evaluate 

1.  

2.  

3.  

4. Evaluate the bracket function. 

  

  

Discuss continuity of following 5 to 7 

5. Let  

6.  Let   

7. let  

8. Differentiate with respect to x  

  

9. Differentiate with respect to x  

 
10. Differentiate with respect to x  

  

11. Find the root using newton Raphson method.  

with  x0 = 0.5  

12.  Evaluate 5th order derivative  
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13. Evaluate 7th order derivative  

 
14. Integrate  

  

  

  

15.  Integrate with respect to x  

  

  

  

16. Integrate  
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CHAPTER 8 

 

OLVING ORDINARY DIFFERENTIAL EQUATION IN MAT-

LAB 

The main purpose of this chapter is to understand solution of differential equation in mat-

lab. Mat-lab have set of function for solution of ordinary differential equation of any order. 

We divide this chapter into two sections. In first section we discuss about explicit single 

differential equation and system of equations. We also check that how we can find its 

solution in mat-lab. In second section we discuss about numerical solution of differential 

equation of any order. Here is most important thing is order of equation. Order of any 

differential equation shows maximum derivative involve in this particular equation. 

8.1 Finding explicit solution 

8.1.1 First Order equation 

Mat-lab have built-in and other commands for the solution of differential equation. It can 

solve the equation symbolically and shows the appropriate results. For the solution of 

differential equation we use built-in command of mat-lab which is ‘‘dsolve’’. Suppose we 

have an equation ō  and we want to find its solution in mat-lab by typing 

this expression in mat-lab command window or editor.  

y=dsolve('Dy=cos(x)','x')   

Then mat-lab gives this result. 

Y = 

C4 + sin(x) 

 Example  8.1 

 

 

 

clc 
clear all 
close all 
Eq1='Dy=x*cos(x)+y' 
Y=dsolve(Eq1,'x') 
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Y = 

sin(x)/2 + C3*exp(x) - (x*cos(x))/2 + (x*sin(x))/2 

Mat-lab take only one variable as independent variable by default which is ‘t’. If we want 

use other variable as independent variable then we must use syms command. We use 

capital D which show first order derivative of differential equation. We can introduced 

differential equation as variable if we want to use it multiple times.  

Eq1='Dy=cos(x)' 

Y=dsolve(Eq1,'x') 

Y = 

C4 + sin(x) 

So mat-lab gives same solution in both method.  

 In order to solve initial value problem for above equation at  

Init='y(1)=0' 

Eq1='Dy=cos(x)' 

Y=dsolve(Eq1,Init,'x') 

Y =  

sin(x) - sin(1)  

 
If we want to check its behavior then we must have graph of it. When we plot its graphs 

we have to face two problems. First one is that expression of  is giving error while 

plotting because it is not acceptable in array operation. Second is is a symbolical 

variable which is also not acceptable. So in order to overcome first problem we use 

vectorize command for vectorization. For overcome second problem use eval command. 

So first we use  vectorize command and then eval in mat-lab command window or editor 

in this way.    

Init='y(1)=1' 
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Eq1='Dy=cos(x)' 

Y=dsolve(Eq1,Init,'x') 

x=linspace(0,1,20) 

y1=eval(vectorize(Y)) 

plot(x,y1),grid on,colorbar 

title('Differential Equation') 

y1 = 

Columns 1 through 6 

0.1585    0.2111    0.2636    0.3158    0.3675    0.4187 

Columns 7 through 12 

0.4691    0.5187    0.5673    0.6147    0.6609    0.7057 

Columns 13 through 18 

0.7489    0.7906    0.8305    0.8685    0.9046    0.9386 

olumns 19 through 20 

0.9704    1.0000 
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Example 8.2 

 

  

 

 

 

 

y =  

tan(x) - x + (3*x^2)/2 

clc 

clear all 

close all 

Init='y(0)=0' 

Eq1='Dy=tan(x)^2+3*x' 

y=dsolve(Eq1,Init,'x') 

x=linspace(0,.5,20) 

y1=eval(vectorize(y)) 

plot(x,y1),grid on,colorbar 

title('Differential Equation') 
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Suppose if we want to find the find the value of x at . So we have to use solve 

command but it has been notice that argument should be a string. In order to change y in 

string we use ‘char’ command and for string concatenation we use ‘strcat’ command. So 

first we use ‘char’ and then ‘strcat’ and after it we introduced string. 

solve(strcat(char(y),'=3')) 

ans = 

    -asin(C4 - 3)  

 pi + asin(C4 - 3) 

Example 8.3 

 

 

 

clc 

clear all 

close all 

Init='y(0)=0' 

Eq1='Dy=x*y-3*x^2' 

y=dsolve(Eq1,Init,'x') 

x=linspace(0,.5,20) 

y1=eval(vectorize(y)) 

plot(x,y1),grid on,colorbar 

title('Differential Equation') 
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y = 

exp(x^2/2)*(3*x*exp(-x^2/2)+(2^(1/2)*pi^(1/2)*erfi((2^(1/2)*x*1i)/2)*3i)/2) 

 

 

 

 

 

 

 

 

 

8.1.2 Second and higher order differential equation  

We can find the solution of higher order differential equation by using pervious method. 

There is not difference between both but in this we use D2 for second order differential 

equation and similarly D3, D4, D5 and D6 for third, forth, fifth and sixth order differential 

equation respectively.  Suppose we have a second order differential equation.   

 

Equ='2*D2y+3*Dy+2*y=cos(x)+sin(x)' 

Init_cond='y(0)=0, Dy(0)=1'  

y=dsolve(Equ,Init_cond,'x') 

x=linspace(0,1,20) 

z=eval(vectorize(y)) 

plot(x,z),grid on, colorbar 

title('Second order differential equation') 
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z = 

 Columns 1 through 6 

 0    0.0513    0.0999    0.1461    0.1898    0.2314 

 Columns 7 through 12 

0.2708    0.3081    0.3436    0.3771    0.4090    0.4391 

Columns 13 through 18 

0.4676    0.4946    0.5201    0.5441    0.5668    0.5881 

Columns 19 through 20 

0.6080    0.6268 

The graph show its behavior as shown in fig. 
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Example 8.4 

 

 

 

 

 

 

8.2 System of equation 

We can solve system of ordinary differential equation in mat-lab as well, as we can plot it. 

For this purpose we also use dsolve command for finding solutions. Suppose we have a 

set of three equation and try to find its solution in mat-lab. 

 

 

 

So we can find its solution in this way.  

Equ1=’Dx=5*x-3*y+4*z’ 

Equ2=’Dy=3*x+4*y+2*z’ 

Equ3=’Dz=x-y-z’  

[x,y,z]=dsolve(Equ1,Equ2,Equ3)  

In above we does not specify the independent variable because in this equation t is 

independent variable and mat-lab take it as independent variable by default. If we solve 

the same equation on paper then coefficient may not be correspond with your result. We 

clc 
clear all 
close all 
Equ='D2y+Dy+y=sin(x)' 
Init_cond='y(0)=0, Dy(0)=1,'  
y=dsolve(Equ,Init_cond,'x') 
x=linspace(0,1,20) 
z=eval(vectorize(y)) 
plot(x,z),grid on, colorbar 
title('Second order differential equation') 
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can overcome these confusion by assigning initial values to them. Suppose we have 

initial values  

 

Ini_cond=’x(0)=2,y(0)=3,z(1)=2 

[x,y,z]=dsolve(Equ1,Equ2,Equ3, ‘Ini_cond’);  

So in order to plot this we use eval as we discuss in pervious. 

t=linspace(0,5,25); 

x1=eval(vectorize(x)); 

y1=eval(vectorize(y)); 

z1=eval(vectorize(z)); 

plot(t,x1,t,y1,t,z1); 

8.3 Finding Numerical Solutions 

8.3.1 First Order Equations with Inline Functions 

Matlab has extensively way of solving numerical values for the given equation by its built-

in pre-defined functions. Lets try to solve the first order differential equation i.e 

y'(x)=xy2+y, we will write our file with .m extension defining the function y prime as the 

derivative of y. 

f=inline('x*y^2+y') 
Output: 
f = 
     Inline function: 
     f(x,y) = x*y^2+y 
 
Output: 
x = 

 
         0 
    0.0125 
    0.0250 
    0.0375 
    0.0500 
    0.0625 
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    0.0750 
    0.0875 
    0.1000 
    0.1125 
    0.1250 
    0.1375 
    0.1500 
    0.1625 
    0.1750 
    0.1875 
    0.2000 
    0.2125 
    0.2250 
    0.2375 
    0.2500 
    0.2625 
    0.2750 
    0.2875 
    0.3000 
    0.3125 
    0.3250 
    0.3375 
    0.3500 
    0.3625 
    0.3750 
    0.3875 
    0.4000 
    0.4125 
    0.4250 
    0.4375 
    0.4500 
    0.4625 
    0.4750 
    0.4875 
    0.5000 
 
 
y = 
 
    1.0000 
    1.0127 
    1.0256 
    1.0390 
    1.0526 
    1.0667 
    1.0811 
    1.0959 
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    1.1111 
    1.1268 
    1.1429 
    1.1594 
    1.1765 
    1.1940 
    1.2121 
    1.2308 
    1.2500 
    1.2698 
    1.2903 
    1.3115 
    1.3333 
    1.3559 
    1.3793 
    1.4035 
    1.4286 
    1.4545 
    1.4815 
    1.5094 
    1.5385 
    1.5686 
    1.6000 
    1.6327 
    1.6667 
    1.7021 
    1.7391 
    1.7778 
    1.8182 
    1.8605 
    1.9048 
    1.9512 
    2.0000 

8.4 Advance ODE 

Now we, as far as we studied ODE but we didn’t consider air resistance, for the case of 

ballistic missiles air resistance plays the important role. Let consider the ballistic missile is 

fires into the air and air resistance ‘b’ acted upon it. 

Now we are going to calculate in the case of air resistance. 

 d2y/dt2+bdy/dt=-g    y(0)=4.06, y'(0)=0 

Syntax: 

function ydot=linsys(t,y); 
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%linsys:ode for linear air resistance 

g=9.81; 

global b; 

ydot=[y(2);-g-b*y(2)]; 

*eq1='D2y+b*Dy=-g'; 

inits='y(0)=4.6,dy(0)=0'; 

y=dsolve(eq1,inits,'t') 

Here the new thing that comes in front of us is ‘global’ this word is used for defining the 

variable globally, that means it is used in the program anywhere, we can say the variable 

is declared in the entire program internationally. This declared variable can be used in the 

whole program in any function. The function may be specific to one program or to 

multiple ones. 

Output: 
y = 
  
piecewise([dy(0) == 0, {(exp(-b*t)*(23*b^2 + 5*C14 - 5*g))/(5*b^2) - (C14 - g + 
b*g*t)/b^2}], [dy(0) ~= 0, {}]) 
 
ans = 
  
-(a*lambertw(0, -(b*exp((C3 + c*x - r*log(x))/a))/a))/b 
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Exercise  

Find general solution of following questions and plot graphs.   

1.  

2.  

3.  

4. ( =0 

Solve initial values problems.  

5.        

6.  

Find general solution of second order differential equations.  

7.  

8.  

Solve initial value problem of following second order differential equations.  

9.  

10. 

 

Find general solution of following.  

11.  

12.    
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