
Data Structures and Algorithms Using Java 

Professor. Debasis Samanta 

Department of Computer Science and Engineering 

Indian Institute of Technology, Kharagpur  

Lecture 12 

Programming for Arrays 

We are discussing module 4 of this course, module 4 is about arrays. We have learned basic 

concept of array in the last lecture, today we shall learn about programming with arrays.  
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So, there is a Java programming features, because array is a simple yet very effective one data 

structure, no any programming language can think about without any array in it. So in Java also, 

no exception array has given due importance and we shall learn about how an array can be 

declared and the array can be created. 

It is basically initialized with elements, there are different form of arrays that we have discussed, 

we shall try to understand how the different types of array can be handled in Java programs. And 

there are basic few operations are very important we shall quickly go through a programming 

aspects regarding the operations on arrays.  
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Now, let us first start with the Declaration of Arrays. Now, in programming language like Java 

or C, C++ array is considered like other variable is a variable. So, like any other variable and 

array can be declared also, this means that like a variable declaration it has its own name, the 

name should be unique and type. Now, giving the name of a variable, whatever the rules are 

applicable to Java programming is also applicable to array. 

Now, there are obviously different syntaxes are to be followed in order to declare different type 

of arrays like, one dimensional array, two dimensional array, three dimensional array., in fact 

Java supports you any dimensional of array can be declared. But we shall not discuss higher 

dimensional array declaration, we shall limit our discussion only up to 3D arrays and operations 

on the arrays we shall discuss up to 2D arrays.  
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Now let us consider first, Declaration of 1D array. There are many ways, in fact by which array 

can be declared. The first way that we have mentioned here, this is basically the syntax by which 

array can be declare, it is same as the variable declaration, except this is the one symbols that we 

have to use. So, this is basically starting and closing square brackets to indicate that these 

variable name is basically name of an array.  

As an example, this is an example to declare an array, the name of the array is ages and type is 

int. Like you can define an array of any type, for example, if data is a user defined type and then 

giving this syntax, so dob is an array of type date. Now, here you can see one thing, here we 

declare the name of the array but we did not mention what about the size. Now, there are certain 

procedure to be followed that how the size of an array can be specified at the time of declaration.  

Now, let us again continue the discussion of declaring an array, so this is the one way that we 

have discussed there is a another way also the array can be declared, it is basically same thing 

only the square bracket can be mentioned here. As an example, as we see here float is a float 

type and this is basically indicates that what we want to declare is a type is basically array and 

the name of the array is marks, likewise this also declared the name is an array of type student. 

So, there are different way that we can consider in order to declare an array.  
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Now, after the declaration it is it is necessary to declare the size of an array. So, this is the one 

way by which we can declare the size of the array, the syntax that it is required is like this and 

here you see name of the array which we have already specified in the previous declaration. And 

then this types should be same as by which this type, otherwise it will report an error. And this 

basically indicates, what is the number of elements that you want to store in your array, the 

maximum capacity.  

And here, this is very important new is an operator in Java programming it basically invokes 

Java runtime memory management manager to allocate the memory, the type of the memory is 

this and this is the size. So basically, the Java runtime manager will consider what amount of 

array that is required to store this amount of elements of type this one. And then it will return a 

pointer, pointer means the starting point of the memory allocation, which will be stored here in 

the name of array, so this is the basic concept that it follows. 

And here is an example as we see these basically, we declare ages is an array of integer of size 

10, name is an array of type student of size 100, and so on. There is a another way also we can 

declare and define the name of the array as well as the memory for the array at the same 

declaration, this is most, most of the program are basically follow this syntax because it is the 

shortest way that you can declare both array as well as size.  



So, here you see same as this one type, these are name of the array, and this is the array, and then 

new is the operator that we have discussed this one. So, as an example, as you can see x is an 

array of integer of size 100, so this is the shortest way of declaring both the name of the array as 

well as type and its size. So, this is the way that you can declare the array. There are few more 

ways also, I just discussed it in the slides, so this is the one way that we can discuss.  So, these 

are the different way the array can be declared.  
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Now, let us see how an array can be initialized. So, now it is, once the array is declared its size is 

fixed, then we are to load the array with the elements in it. So, there are many way again the 

initialization can be done, the simple most initialization which is basically fixing the array 

elements and then the value edit. Now here, if we say the name of the array and then within the 

square bracket and integer value, it should be always integer, it is called the subscript of the array 

it is or it is called the index of the array, this subscripts should very 0 to the maximum size minus 

1.  

Now, this is the value the element that needs to be stored. As an example as you see, x 0 that 

means at the zeroth position of the array, that mean index is 0 the element 55 needs to be stored 

and so on. So, this is the basically way by which specifying a particular index and a particular 

value can be initialized or can be loaded into an array. 



Now, there is another way also by which we can also load the array, this is more convenient way 

many programmer like it. What is the idea, idea is that within the second brackets whatever the 

values that you want to load into the array you can specify it by closing semicolon and this 

basically declared the array, array name of the array and size need not to be mentioned here, but 

or by the virtue of giving the total number of elements, the lower (())(09:33) manager will fix, 

what amount of size the array has to be.  

As an example, here we can see this example says x is an array of type integer and the size of the 

array at the time of this declaration as well as initialization together is sizes is 4. So, this way the 

x is an array of size 4 and it elements in it are 12, 3, 9, and 15. So, this is one what is the most 

easiest and shortest ways or direct ways of declaring as well as initializing and array. So, these 

are the different way the 1D array can be initialized.  
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Now let us, there are few points also you should consider in this regard. You can do it, here for 

example, we declared the array x of type integer of size 5 and later on we can initialize it also 

this way, this is also possible in Java, but here you see the size of the array at the time of 

declaration is 5 and we want to initialize the array with 6 elements, so it will not be able to load 

the last element.  

So, in that case this element will be truncated automatically, so you will lose the data then. On 

the other hand, if the size of the array is much more than the number of elements by which it 



needs to be loaded, then it will load all the elements which are there and the remaining element 

will be initialized as 0. In this case, for example, last two elements will be 0. So, these are the 

different way we have learned about how an array can be declared, how 1D array can be 

initialized, and how 1D array can be loaded in a different fashion.  
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Now, this program is a very simple most program you can try and run you will see this declare 

an array of integer name of the array is month, size is 12. And we one by one, we initialize the 

array elements in it and finally we can print any elements or all elements. So, all these programs 

that will be discussed here in this lecture, I should suggest you to just run the program in your 

own local machine and see the output and try to understand different statement in the program.  
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Now, let us consider the Declaration of 2D arrays. Now, 2D arrays declaration more or less 

similar to 1D array, only the difference is that in case of 1D array 1 closing square and this kind 

of syntax needs to be considered, but in case of 2D array you have to consider 3. Now, here we 

declare 2D array, this is the name of the array of type int and then it is basically array, 2D array 

because two array symbols are mention here. And here also we can specify what should be the 

size, that mean in this 2D array the size is 3 4, mean 3 rows and 4 columns, it is always 3 rows 

and 4 columns, not that 4 rows 3 column.  

Now, so we can say that in this array we will be able to store all together 3 into 4 equal to 12 

number of elements. Alternatively, you can do this kind of declaration if you want to initialize 

and declare the array which size which can be known only at the time of running the program, 

but before that you have to ensure that the values of row and column is known to you. So, here is 

a statement by which each row and column values should be initialize coming to this one, 

otherwise, there will be a runtime error. So, that precaution should be, so at that checking should 

be always there. Now, so this is a 2D array declaration and initialization likewise in the 1D array.  
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Here is a some example that we can discuss. This is about 3D array because is a 2D array, 1D 

array, 3D array, and 4 dimensional array or n dimensional array it will basically increase, that is 

all. Now here in this case, is a 3D array of size 3 rows 4 columns and 5 is the depth, this is also 

one way we can declare this is the two statement is required, in one statement we can declare it. 

Alternatively, if you know the row, column and with values well in advance then at any time in 

your program, you can specify this also, this way to indicate that it is a 3D arrays.  
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Now, so we have learned about different type of array that we can declare. And initialize on of 

2D arrays, it is more or less similar as we can see this one the number elements can be put it 

within the single within the curly brackets. And here as 2 and row, so this means that a 2 rows in 

the first row this element will go, in the second row this element will go. 

And otherwise you can do need to be in a structured way for your better understanding, all the 

rows element can be within curly brackets and this way also, both are the same what is called the 

to serve the similar purpose. So, this way is a 2 dimensional array can be stored if we follow this 

kind of declaration in your program. 
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Now, there are also possible that we can declare the number of what is called the columns in 

each row not of same size. In the previous example as we see, the number of rows number of 

columns in each row is same, but here this is an example I am going to give you that you can 

declare the variable length 2 dimensional array. The idea it is like this, say suppose this is the 

first row it contains only 2 column, second row contains 4 columns, and third row contains 3 or 

size of the row in each rows in (())(16:09)varying.  

Now how we can declare it? It is very simple way to declare, first we have to declare because it 

is essentially a 2 dimensional array, whose row is fixed this is the number of row, so we can 

declare that, it is an integer array we want to store integer and number of rows will be 3. And 



however, we did not mention the size of column here, if we mentioned the size of column it 

indicates that all rows are of same size.  

But here if we keep it blank later on, we can fix like x 0 new int 2 this indicates that in the first 

row we want to store 2 integer element. So, it is like 2 size. Similarly, in the second row we want 

to store 4 element it is like 4, in the third row we want to store 3 elements, so this one, so this 

way the variable number of elements in each row can be store. And this is a one way of storing 

the variable length array in Java program.  
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Now, let us consider one simple example, but yet very effective. And in this example, as you can 

see the different way the array can be declare, this is a very simple way that we declaring x is a 

float type, and this is basically size is fixed, and memory allocation is complete here. Now, here 

args with (())(17:37) args is not declare earlier as an array or whatever it is there, but args is 

declare while we write the main, that means array in this declaration we declare that args is an 

array of string. But here we are fixing what will be the number of element that we want to store 

in this array, so 10.  

Now, this is quite simple as earlier, so Boolean is an array of type Boolean that means only true 

and false can be stored, size is 1000. And here also we can see, we can declare an integer array 

whose size is automatically fixed as we are initializing same thing together. Now here, this is 

another example, there also we are declaring 3 dimensional array specifying the size of each 

dimension. Now, here this is an another example, as we can see is a variable length array and in 

the first row this element, second row this element, third row does not contain element, fourth 

row, and fifth row does not contain element.  

Now, here that as these rows remain back end we can we can initialize these rows with any 

number of elements. For example here, the fourth row we initialize with a double elements of 

size 66 all these rows are with only 2, but here this is 66 and here you can see access a particular 

element also can be done correctly at this is the fourth row and in the sixty fifth column we want 

to store 3.14.  

So, these are the simple example that we have discussed and there is another good example that 

you can note it, the last statement is very interesting. Last statement basically we declare an array 

of type objects, as I already told you, objects is a superclass of any class is a galaxy class though 

any number of objects it can be stored in that array if you declare an array of type object. So, this 

is one example here, we declare the name of the array is objects, type is object and here you see 

all the arrays that we have declare so far, we can store it in.  

So, this basically is a variable length array where variable length not only as it can is as it is a 

type of object so any type it can hold, that is the one important aspects. And we know that array 

is a homogeneous data that means it is stored always the similar in this sense it is basically 

storing the similar elements in it. So, this is an example that you can understand how array can 

be versatile manner, it can be declared, it can be initialized, it can be used in your program.  
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Now, let us quickly come to the discussion of different operations on an array. Now, let us first 

discuss about how a 1D array can be created while you run a program. I gave an example for 

your easy understanding, again I advise you to download the program in your own computer and 

then run this program try to understand. 

Here actually what I want to, my objective is to read the number of elements from the array 

including what is the size of the array. So n is the size of the array, size is the array which will be 

read from the keyboard, once the size is known for each element we want to load the value from 

reading each time on element, once it is complete its all elements are read from the keyboard, it 

basically print this element.  

Now, here one thing length, now if you declare an array a, for example here array a, and you 

know, the length of this array is 100, whatever the size that we have declared. But the length is 

100 but right now or you can see the capacity of the array is 100. But here we only store size, 

size is always less than 100, it should be 0 to 99 like, whatever it is there, size should be less than 

a 100. So, if we print a dot length, it will print 100 actually not that size, because it basically 

print the capacity of the array. So, this example that you can understand it.  
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The similar example little bit with twist, by which we can load an array in a random number. So, 

this example again you can try how the random number can be created. I have declared one 

method for you, so this way the number in between the range min and max can be created. 

And then again similar things, you have to read the what is the size of the array and once you 

know the size of the array, the random number generator method can be called, so that it will 

generate the random number and it load into the array. So, this way this program is basically load 

the array of a desire size and then the elements are in a random way. So, these are random array 

can be generated using this program.  
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Now there are many operations, as we have discussed about creating other than creating 

inserting, deletion, traverstion, let us first discuss about the traverstion. Traversing is basically 

scanning the entire array starting from the zeroth location. And this is a one example that we can 

discussed about, we are declaring is an array and the name of the class that we have discuss is a 

print array, where we discussed the two print method; this print method will print if the array is 

integer, and this print method will print if the arrays of strings, so two method that we have 

discussed here in this program.  
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And next the program is continued here, in the next we can see how we can declare the different 

arrays, integer array it is declare and print method is declare, is another array. Now here you can 

see clone method, a clone is a method which is declared in the class object, it basically make a 

replica of the array a. So, this means that b and a are the two arrays, they are basically two 

instances of the arrays, that means a will remain b will remain, so what we can say two copies of 

the array which include the same elements will be maintained here. So, if we print b and print a 

we can see the same. 

So, basically two array instances, but the name of the arrays are, they contain the same elements, 

but they are the different instances actually. Now, this is another example which basically 

declare first string arrays and clone it, and then print the clone. And here you can see, we can just 

change or update the, the index 1 with XYZ, initially 0 and 1 CD, so if you do it CD. And then if 

we print this one, you can see it will change, change will be effective in the c arrays but d arrays 

remain same, although they are initially cloned but after the modification one array has changed 

and, so this is the idea about the clone or copying an array by in a program. 
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Now, this is the one example that I want to discuss again, it is a generic array, what is the generic 

array you see, I declare an array which will include not only integer or string it can, it can store 

any type. So, any type the generic type T, I have declared here and this is a usual convention that 

you already know how to declare a generic class. 



So, these basically declaring a generic class, and in this class we declare one method, if this 

method is basically reversing all the elements in the array, so it is a reverse 1D that means a 

reverse. Reverse means ordering, if the array containing 1, 2, 3 after the reverse method is called 

for the array it will be print 3, 2, 1. So, this basically ordering reversing the order of the elements 

there. Now, so we have discussed one generic class with only one method, the reverse and then 

structure it is there.  
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Now, let us see how we can write the main program to give a demo, so this is basically the main 

program that are giving a demo of this one. Here in this one, working with the integer array we 

declare the integer array and initialize this array with this one, this is the convention already you 

have learned about while we are discussing about generic program. And these basically call for 

this array object is basically integer array is a collection, integer array is a collection which 

includes integer elements and the elements are like this one.  

And then we reverse array, we call this method and the size is 6 because it is the size is 6, then it 

will print and you can see how the collection can be printed. We have already learned how the 

collection can be printed giving the name of the collection, so it will print all the elements in this 

statement. 

It is basically same thing, but it is for the string collection the strings are there A, E, I, O, U and 

it basically reverse, and you will print, it is in the order is reversed. So, these are the two simple 



example, you can understand about how the generic class also can be extended to our arrays and 

array can be mentioned genetically, that means generic programming can be apply to our 

conventional array also.  
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Now, let us come to the discussion about Insertion array. The insertion array is very simple, in 

this program, this program is basically insertion 1D array. First, we give a method by which an 

array can be created by reading the number from the keyboard, which we have already discussed 

earlier.  
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And then the after the array is inserted, array created our objective is to insert an element into a 

position. So this position here in this program, we read the position from the, from the user let it 

be the loc, and then this method we declare so that it can insert into a position loc reading the 

elements from the user. Now here if the loc is greater than length, then definitely it should gave a 

message that array is full or if it is less than then it will insert it. 

But here while the insertion is there, you know, the rest of the elements needs to be pushed to 

later. So, that is why these basically create a room to make the place for the array to be placed 

here. So, this is the code that you can consider to create a room for this one and finally it will 

load the element into the loc position.  
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So, this basically consider that read the element from the current location, create an array, and 

then elements to be inserted into the position this one. So, again, I should advise you to suggest, I 

should advise you to run this program and then see how it works for you. But in case of insertion 

as we have learned is that, in order to make a place for this without deleting the existing element 

you have to shift down one place each starting from the current position where you want to 

insert.  



(Refer Slide Time: 29:13) 

 

Now, likewise deletion operation is the same way but deletion in case of insertion you have to 

push down, whereas in case of deletion if you want to remove it remove the element, but do not 

keep the place void so we have to push up one element from the rest to fill the void. This is the 

same program, it basically deletion 1D array, first this the method how to create the array, once 

the array is created again we just do the deletion method.  
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Here the deletion method is declared here. This is the deletion method, delete int loc that mean 

we want to delete an element from the loc position. And this is a usual code that you can check it 



and this basically the after deletion the push up one location for all elements, so that the vacant 

position can be filled. So, this a deletion operation.  

(Refer Slide Time: 30:00) 

 

Now, matrix operations, we will quickly discuss about how the matrix manipulation can be done. 

It is basically the addition or subtraction or multiplication. Now, this example explain you how a 

2D array can be initialized, this is basically the idea that a array can be initialized. Once the array 

is initialized, we can load the array using the element.  
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So, here the load is basically it is, basically reading the number of elements from the keyboard 

this method tell you how the elements in the matrix can be loaded. So this way any number of 

matrix can be initialized, once the array is initialized then many operations that we can perform.  
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And this is a one example where we can do the addition operation of two arrays. So, this method 

is basically print the array in row major order, this is another print method in the column major 

order, the logic you can understand easily. Because the theory that we have discussed if you 

follow then this logic will be clearly understandable to you. Once the, these are the method that 

we have declared for the program. Now, let us see how the different operations like addition can 

be declared.  
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Now, this is the method by which that two arrays, two matrix can be added, addition of the two 

matrix can be done. So, you have to basically call this method for passing an argument of 

another method. So, if the this method is called for an array a and then pass the argument b, then 

it is basically a plus b. The logic is very simple, so you have to create a another resultant matrix 

is called the c and then initialize this matrix by this one. So, for every rows and columns element 

should be added with the rows and columns of the other arrays, the result will be stored this one. 

And here you see two loops are to be followed here. So, this is a matrix addition.  
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Likewise, the matrix multiplication algorithm also can be there, but for the matrix multiplication 

you have to first check whether the two arrays are ready for the matrix multiplication or not. So, 

this basically the checking is there if they do not satisfy this criteria, then array multiplication 

cannot be done. But for this multiplication again same as addition like the two matrix a and b, c 

equals to a cross b, here is the three, this is basically initialize the array and then multiply the 

matrix this is the logic that you can show. And here you see three loops are to be there, so for the 

matrix multiplication operation is concerned.  

Anyway, logic is bit standard logic rather, then you can check that logic whether it is working or 

not. Suggestion is that you can try the code of your own considering the logic that algorithm 

already I have discussed in the last video lectures and then try to write the code of your own. If it 

works that is fine, it will give really a very much good confidence to you, otherwise you can 

check this program and then you can run it, and then you can taste it. 

And then also you can compare out of the two program one written by you without any help 

from anybody and without this, with the taking the help from this code, how the two things are 

comparable. So, this is the matrix multiplication operation that we have discuss.  
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And this is basically the main program, which call all the method that we have discuss addition, 

subtraction, and printing the matrix in row major order, printing the matrix in column major 



order, multiplication and everything. So, this is the program that you can test with your own 

effort.  
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And you can see the different algorithms for the data structure related manipulation, this book 

you can follow. And the all the course that I have followed in this video lecture, you can get all 

the code from this link also. So, code is ready available and then you can try it. Thank you. 


