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We are discussing the set collection in the last video lecture. Under this module we have 

discussed about the basic concept of set and particularly the Java collection framework which 

supports manipulation of sets. So today we will discuss few other classes which are there in the 

Java collection framework related to the set collection and then we will also illustrate few 

applications of this set particularly to in the direction of relational algebra actually.  
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So today, our topics include the hash set and the tree set and linked hash set. These are the three 

major classes are there. And then we will discuss illustration of each sets I mean using creating 

sets and their manipulation of each type that mean hash set, tree set and linked hash set. And 

there are certain bulk operation which is very interesting to learn also will be covered in this 

lecture class.  
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So let us first see the set collection which we have already studied about, it has a couple of 

interfaces and collection. And collections mainly in enum sets which we have already studied in 

the last video lecture. And in this lecture we will try to cover hash sets, linked hash set and then 

tree sets.  
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Now here the, so for the creating a set collection I just want to mention one thing, all are 

basically as a implementation of set interface. So set is basically, is a the super of all classes we 

can say. Now, I just give you an idea about or syntax that how a particular set, type of set or 

other, either hash set or navigable set or tree set can be stored there. Now, this is basically the 

syntax that you can follow. So, I am telling about these are the hash set, linked set and tree sets.  

The enum set is not under this character because enum set cannot store the any type of type. It is 

just only enumerated like. Anyway so if you want to create an hash set collection, so let s1, so 

data type this is basically generic, that means whether integers, string or user defined and this is 

the hash set. So this is the one method. Similarly linked hash set if you want to use, this is the, 

this is basically obvious methods are there. I will discuss about what are the different 

constructors are there in order to create the different type of set collection of course, but this is 

the idea about.  

So, if you want to create a set using tree set then this is the syntax that you can follow. 

Alternatively you can use this also, this is basically set because any one type either hash set, link 

set, tree set or whatever it is they are basically set. So this we can declare this set and then we 

can create a particular type of the set collection. So this is also the syntax is permissible. It is up 

to you anyway, no issue it is there.  



But whenever it is there the binding respect to that means, you can store any set collection and 

you can refer to this one. So dynamic binding is possible if you follow this kind of declaration 

while you create set. Anyway so these are the different syntax that you can follow it. Now every 

class wise, I mean hash set, linked set, tree set we will discuss the different constructors and then 

the methods which are there and then how we can use them in our programming.  
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So let us see, first let us discuss with hash set first. Now hash set basically is a, is a generic class 

that we have already discussed about, so it can store any type of elements.  
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Now here are constructors by which you can create an object that means is a collection object, or 

the collection object of type hash set. So there are four constructors, this is the default 

constructor. Default constructor means it will create x set of default size, default size is usually 

16 is the number or size there. Now, this is another constructor if you have already a collection 

of any type, maybe array list or it is other type of collection, you can pass it as an argument and 

then a hash set can be created. But whenever you pass this array list, now you note that array list 

(con) may include some duplicate number.  

So whenever the hash set is created or rather object is initialized it will remove all the duplicate 

occurrences. Now, these are another constructor by which you can specify the initial size of the 

set that you want to have. So capacity is the argument for that. And here is the another is that 

capacity as well as the fill ratio. By default the fill ratio is 0 point 75 or 75 percent, otherwise you 

can mention the fill ratio that means if a set initially may be of size 16 and when it is filled 

automatically it will grow, so automatically or dynamically the size of the set grow to 

accommodate many more elements to be there.  

So that is why the it automatically in which rate it will grow its size, based that basically decides. 

So if you mention point 5 that means 50 percent, so present size is 32 so it will increase another 

16. So 48 will be the next size and so on. So this basically the idea about the different way the 



hash set can be created. So this is the constructors in order to create the object of type hash set 

collection.  
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Now, let us see a hash set it does not have any method of its own. All the methods which are 

declared there in set are basically the method we need and we have already discussed while we 

are discussing about set interface that which are the methods are there and it again it does not 

give you that all the elements which should be in order or in the order in which you insert into 

these elements.  

So that ordering is not guaranteed, usually it gives ordering but not necessary that same order 

that you will get, either not in order means ascending or descending or in the order you have 

inserted the elements into it. Now, let us start with an example so that we can understand. It is 

better I have intentionally used a very small example so that you can understand very quickly 

and then that example can be extended, for that further you can make it more real-life problem 

solving actually.  

So let us first see, in this program we will see how a hash set can be created and we want to 

create an hash set of some string objects. So, to do these things what we do is that we create the 

hash set of type string and this is the name of the set, let this the hs. So, this is the default 

constructor is used, though so initial size of the hs is 16. Now we, we therefore add elements into 

these sets, so adding this element by calling the add method.  



Add method is declared in the collection and it basically also inherited to the set interface 

because collection implements set and then hash set is basically is an, hash set implements set, 

that way it is also coming that way. So these are the few what is called the insertion of elements 

into this collection we can say, these are the elements like these are the elements we have added 

it. And you see all are basically unique element no duplicates, so no issue.  

You can write one add method where you can add again Bangladesh for example. Then you see 

it will not accept the later one, it will only preserve this one only. So later addition of the same 

element or duplicate element will be ignored. It will not return any error or exception of course. 

So this hash set is created, finally you can use any traversal algorithm any iterator. Here I have 

used println method simply and it will print all the elements those are there in this set collection. 

So, this is a very simple example by which you can understood about that a default constructor 

can be used to create a hash sets.  
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Now, here is another example, this example okay illustrate if we add an elements which is 

already present in the set then what will happen. Now let us see how we declare here hash set of 

string, days of week and so this is the initial size is 16 the default. And we add seven days into 

this sets in any order you can do. Here you have used this order, no issue you can use any other 

order. And that set will store automatically using its own internal mechanism and not necessarily 

in the same order you have added into the set.  



Now, if you add further the element say Monday which is already been added here, then you will 

see it will not accept it and then if you print this it will print this one. So this, it is not that okay 

after the Sunday this Monday will be added here in this, it is not like that, so it will not be. So, 

this means duplicate element automatically taken care, you do not have to bother about it so the 

set will always include all elements those are unique.  
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Now here we can consider few more examples regarding how the hash set can be created with an 

already collection at hand. So with an input collection we want to create a set and that input 

collection may be any type of collection may be arrays or array list or vector or what type of it. 

And that again you should note that, that collection made contain duplicate because there is no 

bar about occurrence of duplicate elements. But whenever we add a collection into as a set then it 

automatically the duplicate element will be pruned and then only the unique element will be 

stored into the set.  

Now here is an example here we just create a list first. List is a collection of our own we create 

the list using arrays, an array as list is a method for the arrays class you are already familiar to. 

And this is basically initial elements. And you can see few elements are duplicates so these are 

the duplicate elements, as we see 9, 9 here and so. So many elements are in duplicates actually. 

Now, anyway so this list can permit you to store all this elements.  



So this is basically, the list is a collection and what we want to do, we want to create a set with, 

with the elements taking from this list. Now, what how we can do let us first define a hash set, so 

we define one set, hash set actually the name of the hash set is unique numbers. And so this is 

basically list is list of numbers actually. So this actually it is there is not, it is not correct, it is it 

should be list only, so list. Now so unique numbers we create a set and so it is basically hash 

sets. Now here you see we pass list as an argument to this constructor.  

So hash set will take this list that means this list and we create a set, the name of the set is unique 

numbers. And then we can just simply print these sets here, num set like. It is basically not num 

set, there is a mistake I will correct this mistake of course. It is basically, it should be unique 

numbers because this is the set that we have created so this should be passed as an argument 

here.  

So, it is unique numbers. Now we can so this basically you can understand about that all the 

elements which are there in the list whenever they store in the form of a sets and we print the sets 

it basically print as an all elements in the set which are there but in a unique manner. Now here 

another set we are creating this is basically set of integers. So, the set of integers and 1000 is 

basically as you know it is basically the capacity.  

So we just create a set of capacity 1000. Now we can add elements into it. Here again we just use 

a for loop. And here a random method is called which is defined in the math class which is in the 

line package. So using this math it basically generate a random number and add this number into 

the set, big sets. So 1000 random number will be stored into the set, big sets. Now we can use 

any iterator to print all the elements in this set big sets and then see the results. But here we can 

just do one more method call, it is called the contents, contents already you have learned about it.  

So it is basically check whether 555 elements is already there in this set or not. So this will return 

either true or false if it present or not respectively. So this basically an example that you can 

understood that how a set can be created with an existing collection as an input to create it. And 

then any other method regarding the first element, last element you can call and apply to the set, 

you can see the result also. So those things left as an exercise. You, you are advised you are 

recommended to practice with calling many methods, and just rewriting this program and run 

this so that you can use it and also enjoy it.  
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So this is the example that we have illustrated about how a set can be created from a collection.  
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Now regarding the traversing a set, this is very important. There are many traversal method can 

be applied and the, I will just give you the syntax of the different traversals method that you can 

think about. And there are many traversals method that, that can be considered or can be applied 

for like say for-each loop is a one traversal technique, iterator you are already using it, it also can 

be, for each loop also I have time to type while I was discussing many collections and print the 

collection other than system dot out dot println I use many traversals also.  

So, by the time you are already familiar about the syntax okay. And so these are the things you 

can see and there is another lambda expression which has been included from (Java) JDK 7 

onwards. This is also one very sophisticated syntax actually that you can consider to print the 

entire sets. And there is also set using iterator and for each remaining there is another technique.  

So four different what is called the method of iteration let us exam, illustrate all these method of 

iterations in a, in a simple program again, so that you can understand about it, you can practice 

and the same things you can practice for any other collections again. I am applying it for this 

collection, set collection but you can apply to any other collection which you have already 

studied and you can practice it again.  
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So let us first discuss about a simple program. First we have to create a set so we define a set 

called pLangs, is basically a set of programming languages and we, this is basically string of type 

and these are the different elements we have added into this set. Now I am just traversing using 

for each loop. Now this is the syntax that you should note it. So basically, for, this is a syntax for, 

it is just like a for, and then here basically what element you want to syntax.  

So pl is basically any elements which basically belongs to these pLangs will access automatically 

from the set and it will printed it. So for each elements which is there in this sets one by one it 

will face it and then print it here. So this is the one very, very smart rather syntax to print 



elements, otherwise you can write system dot out dot println, pLangs also, this is one. But you 

see that while this println statement, here no customize is there.  

Whenever you print then all the elements will be one by one extra pose, so there will be no 

space, blank and everything but here println you can understand one language is printed the next 

line will be there, so this is better actually. You can just find the difference. So in lieu of this one, 

in lieu of this one, the usual system dot out dot println pLangs also can be. This is very naive 

methods of printing this one but it is not advisable because it does not have any customization.  

So for the printing the elements on the console is concerned, but there are all the iterator you can 

more customize more systematic way you can display in, that is what it is recommendable 

actually. Now so these are the method that, this is, this is the one example using the for (loop) for 

each loop. There are many other iterator also, I have already mentioned this is the one let us 

consider the another iterator is there.  

Here if this is iterator actually, this is already you are familiar to so this basically iterator class is 

there you have to iterate over the string elements object of type string actually. This is the object 

type that you have to iterate. This is iterator object this is basically the pointer you can say and it, 

it will iterate over the set pLangs. So this is the syntax that you should think about that if you 

want to iterate over a set and the name of the set dot iterator method should be called.  

Then has next is, basically it will reach, it will check whether this set is empty or not, this 

collection is empty or not. If it is not empty then it will basically face the next element and print 

this element. So it is next method is there for this iterator this if it is called there is no one 

actually, so it is the mistake, typing mistake so iter, iter dot next and then return pl and it will 

basically print the elements that is there in the sets.  

So this is a one method, it is iterator. Now next is the for each lambda expression, you note the 

syntax actually. Again for each is the method and for which set, it is the name of the set so this 

set dot for each and here is basically we just direct the pLangs sets basically redirects to this one. 

So basically it will accepts an element in from here and then redirect it to this and it will print 

into this one.  



Here you can write X belongs to this and that also you can do it also no issue there. So this way 

it basically print all the elements which are there in the set. So this is the one way of traversing. 

The next another way this is called the iterator using for each remaining method. Now let us see 

first of all we have to I mean create an iterator object for this, so pLangs is the target sets for 

which you want to iterate and this is for each remaining the same syntax it is like this one also, 

you can use it to print all the elements.  

So, these two are the same of course but here it is using iterator and using it is just only for each 

lambda expression. So, these are the different ways by which you can traverse any sets or any 

collection rather. So it is in the context of set but it is also equally applicable to any collection 

which you have already learned about it.  
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Now this is an another example using lambda expression further. This is the set that we have 

created and this is the for statement also you can using traverse, and this is the for each also we 

have covered. So this is the same program again duplicated anyway, so this program has no any 

other special implications. We have already discussed this program earlier also. So this is 

example.  
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Now let us consider few more examples regarding the basic set theoretical operations. We 

already told about that set is mainly important because of its set algebraic operation a set algebra 

rather and this is also called relational algebra. And in case of relational algebra basic operations 

like complement and then there are few more operations like union, intersection, then addition, 

subtraction all those operations are there. Now we will see exactly how all those operations can 

be carried out for the sets as an operand.  
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Now here is a very simple example. This example demonstrate searching operation, searching is 

very frequent operation it is there. Now searching operation, that can be done many ways are 

there, or we can say searching or finding a subset or what kind of operations are there, or a union 

operation whether I can say better is not that searching actually we can see in that sense. Now let 

us see how we can perform certain set theoretical operation like union, intersection here. Now in 

this slide we can see how the two sets and the union of two sets can be carried out.  

So first of all we should have the two sets, so s1 and s2 are the two sets let us consider all sets are 

of same type that is important. What are the operations that you want to perform here this should 

be compatible that in they are same type like. So we create, the s1 is the set with these elements 

as the target I mean collection basically list, This is another list also this one. So, two I mean sets 

are created, these two sets are s1 and s2.  

Now here if you see we are little bit doing some searching like so contains all s2 that means s1, 

s1 is this one. So this sets actually, if s1 this set contains all s2 that means 889 that means if s, 

whatever the set s2 contains, it will check whether all elements are there here or not. So it is just 

like both are common. It is basically there, you can say it is common elements, it is an 

intersection elements like.  

So it then it will print that s2 is a subset of this one. So this way you can check whether one set is 

a subset or not, and it can be in any order as you can wish also. Now on the other hand, you can 

call the same method s2 dot containsAll s1, you can see what the containsAll will there, in, in 



that case it will give that true, but in the other case it will give false like whatever it is there. That 

is basically whether a set is a subset or not that can be checked by this method containsAll.  

Now, so it is called subset operation. Now let us see union operation how we can perform it. So, 

again consider the two sets that we have created that is s1 and s2. Now, here we create another 

two sets, say s3 and s4 and sending these elements belongs to the set s3 and these are the 

elements belong to the set s4. Now as a union of the two sets is basically include all the sets in 

addition to the common sets as well as that but it common set will occurs only once.  

So it basically 1 2 3 4 5 6 7 8 9, this basically will give you the union of this one. Now s3 set 

before union it will be there. Now, here addAll method, if we add all the methods of this sets to 

this sets. then a new set will be added. Then when adding all the sets from here to this sets. So, 

essentially it is union, so this basically this one union. So you can check the union operation after 

the set s3 how it basically gives you. So this basically the idea about how the union operations 

can be performed. Now like union operation, let us consider other operations like intersection 

and difference operation like.  
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So here again these are the sets say s5 and s6. s5 is created from this list, s6 is created from this 

list, two sets. Now, here we are printing s5 before this intersection and intersection operation is 

basically by using this retainAll method. So it will basically retain all the elements which is both 

there in s5 and s6 actually. So you can print the sets that basically if you call retainAll for this s5, 



it will basically cut all the elements or remove all the non-common elements and then only 

common elements, those are in s5 and s6 both will be retained and then it print.  

So this is basically the intersection operation that you can understood. Now here is the set 

difference operation. Let us consider s7 and s8 are the two sets where the elements are there. 

And you know, difference of the, difference operation A minus B like. So it is basically in the 

Venn diagram if it is A and if it is B, then it is A set and it is set B. So, these basically 

intersection. And then difference will be A minus B, will be this is the difference all the elements 

which are there.  

Similarly B minus A will be in this part actually. This is basically common set, I do not just want 

to teach you the set theory here, I assume that you are already familiar to the set operation. Now 

let us see how this difference operation can be obtained like. So here, this s7 before the 

difference operation. And here the removeAll method, you see the different methods are there it 

is surprisingly not in the form of union, or intersection, or difference, but these method you have 

to remember somehow that okay this method like this one.  

So removeAll method if we call it for this s, so that means it basically removeAll the methods 

which are basically a set from the set A. So that mean it will only those elements which will be 

there not in the set B it is there. So this way it will print the set difference A minus B like, or s7 

minus s8 here in this case.  
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So, we have already studied about the many set theoretical operations and linked hash set is the 

next collection. It is very similar to the set that hash map, only the storage mechanism is 

different. It basically stored in the form of an linked list, otherwise nothing is different there.  
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And then these are the few constructor, this is the self-explanatory. It is a default constructor you 

can create a set passing a collection or list like. It is basically you can mention set when you 

create it by mentioning the capacity, the capacity and fill ratio. All these constructor you can see, 

it is very similar to the hash sets and actually all methods are very similar to hash sets. So 

whether it is hash set or linked hash set it hardly matters, so far the different operations are 

concerned.  

Only internally they are, they follow the different storage mechanism all methods are 

implementing of their own which basically programmers should not bother about how they have 

been implemented and everything. Something is very fast, something is very slow. Linked list 

definitely it is very fast, in addition to this linked list obviously if compared to hash set, it there 

are some methods which are of its own also that we have discussed while we are discussing the 

different methods in line in sets. So that you can consider about it.  
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I have considered I have only considered or given example of few elements, few methods. There 

are many methods which basically, it is there in the table that we have already shown to you. 

You can follow those methods and you can practice in your programming.  
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And this is an example this example basically tell about the different set, how we can create it. It 

is very same this is basically hash set we have created it and the same thing you will see how 

using the linked hash set can be created. It is basically same, only the thing is that in case of 

linked hash set, in each order, you add the element it will be preserved. Here in case of hash set 

this order may not be preserved.  

Now, let us see the linked hash set formulation of the same thing we create here, but using the 

linked hash set actually, any order. If you print it you see that if the printed will be in the same 

order as it is there, which may not be there in case of hash set. That is the only difference that I 

want to mention that is the hash set and linked set is concerned, otherwise all the operation that 

we have applied for the hash set you can again rewrite the code for the linked hash set and check 

it. It will work.  
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All intersection, union, difference which we have already explained using hash set you can 

repeat the same thing using linked set or tree set also you can do it. Now tree set is the fastest the 

set storage mechanism actually. If very large set if you want to maintain and then you need the 

very first operation then definitely tree set is the solution for that.  
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Like hash set and linked (has) linked hash set it has all the four constructor very similar manner. 

So these are the different way the set can be created, only the thing that in case of tree set we 

have to define the comparator which may not be not there. So all these set basically default for 

the, where the comparator method need not to be there, but this method if you want to create 

your own to store your own user-defined type then you can do it. And this is also sorted set you 

can create and then that can be used as a, as an input to create a tree set for the fast rate operation 

only. So these are the different way the tree set, the another set collection can be stored, can be 

maintained.  
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And operation I just do not want to discuss it much more because it is basically same, all those 

methods that can be called for this set also.  
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Now I just want to conclude this lecture by giving one example where a user defined set, user 

defined object can be stored in the form of a set. First of all we have to first define one user 

defined type. Here we define a customer, these are the different what is called the property of 

this customer, name is the field and this is a constructor we define to create the, or initialize this 

object.  

And these are some getter and setter method to just modify the objects if you create and if you 

want to do so. And so these are called getter method and setter method to modify the different 



field values of a given object like. So this is a very simple one object there are few more methods 

are defined also in this object for printing, printing objects. 
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And there is a method is called a equal method and hash code create method. Equal method 

means where the two objects are same or not that needs to be compared it because objects are not 

comparable that in that sense so that is why you have to rewrite a for method. Equal is basically 

over write method, equal method is defined in the object class. And there is another hash code 

also over write there, so object hash you can create it, or you can create hash code for this object 

which I have discussed while I was discussing about the map collection there, using this also you 

can define.  

I have used one very naive one, you can plan your own hash code generation technique also, so 

that this hash code method can be overwritten here also. And here also, the all object elements, 

those are the fields of different type can be converting the string. Although string has two string 

or default method but for object it can be there so you can write it a little bit in a customized way 

that you can convert the object into a string form. So this is the one method which I have defined 

here so that object can be converted in the string form. And string is basically platform-

independent one type that you can consider to manage or store any order.  
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So these are the object that we have defined now we can create a few objects and then store that 

those objects in a set. Here we create a set, this set is a here set and few customer objects are 

created, these are the different elements and then finally we just simply add them. You see we 

are creating the object, these are the three objects are created and then we add them all these 

object into the set customers. Later on if we add another customers with the same, you will see 

that duplicate case will occur so it will not allow.  

And finally you can print all the customer it will print the way you can change the string format 

it will do it and all the elements will be there. You can just store these objects in the array of 

objects and then process many other operations or that means set to copy and everything also can 

be done there. That mean, given a set you can convert into, we have learned about that given a 

list how a set can be stored, alternatively given a set how it can be stored into the form of a list 

also it can be there.  

You can remember in, while I was discussing about map, there also we have given some 

example how a map can be converted in a set, set of key, set of objects and everything. Here also 

it can be converted some methods which already we have listed there you can take the help of 

this method and then you can do it. So these are the different ways the set can be managed we 

have discussed. 
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And these are the important links that you can consider so that you can study further and then 

complete your understanding rather. So this is basically the topic so far this module is concerned 

which I have just make it little bit deep actually discussion because set is important in any 

application development for any IT related application set is coming on the way. So that way it is 

very important and regarding particularly JDBMS or SQL programming or everything, there is a 

set thing already implemented.  

So that JDBC application there, there are again many methods which have been given there, 

where you basically have many set utility automatically built in there. So, so those things are 

there but in addition to this here you can, you can manipulate set as a collection. So that topics is 

covered here, I hope you have understood it. Thank you. Thank you very much. 


