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Teaching Aid / Tool Used: JFLAP 

Description of the Tool: JFLAP defines a finite automaton (FA) M as the quintuple M = (Q, Σ, 

δ, qs, F) where 

Q is a finite set of states {qi | i is a nonnegative integer} 

Σ is the finite input alphabet 

δ is the transition function, δ : D → 2Q where D is a finite subset of Q × Σ* 

qs (is member of Q) is the initial state 

F (is a subset of Q) is the set of final states 

Note that this definition includes both deterministic finite automata (DFAs), which we will be 

discussing shortly, and nondeterministic finite automata (NFAs), which we will touch on later. 

Building the different types of automata in JFLAP is fairly similar, so let's start by building a 

DFA for the language L = {ambn : m ≥ 0, n > 0, n is odd}. That is, we will build a DFA that 

recognizes that language of any number of a's followed by any odd number of b's. (Examples 

taken from JFLAP: An Interactive Formal Languages and Automata Package by Susan Rodger 

and Thomas Finley.) 

Tools Usage in Teaching: 

The Editor Window: To start a new FA, start JFLAP and click 

the Finite Automaton option from the menu. 

 

This should bring up a new window that allows you to create and 

edit an FA. The editor is divided into two basic areas: the canvas, 

which you can construct your automaton on, and the toolbar, 

which holds the tools you need to construct your automaton. 



 

The editor window 

Let's take a closer look at the toolbar. 

 

The FA toolbar 

  



As you can see, the toolbar holds four tools: 

• Attribute Editor tool : sets initial and final states 

• State Creator tool : creates states 

• Transition Creator tool : creates transitions 

• Deletor tool : deletes states and transitions 

To select a tool, click on the corresponding icon with your mouse. When a tool is selected, it is 

shaded, as the Attribute Editor tool  is above. Selecting the tool puts you in the corresponding 

mode. For instance, with the toolbar above, we are now in the Attribute Editor mode. 

The different modes dictate the way mouse clicks affect the machine. For example, if we are in 

the State Creator mode, clicking on the canvas will create new states. These modes will be 

described in more detail shortly. 

Now let's start creating our FA. 

Creating States 

First, let's create several states. To do so we need to activate that State Creator tool by clicking 

the  button on the toolbar. Next, click on the canvas in different locations to create states. We 

are not very sure how many states we will need, so we created four states. Your editor window 

should look something like this:

 

States created 

Now that we have created our states, let's define initial and final state. 

  

http://www.jflap.org/tutorial/fa/createfa/fa.html#setInitialState
http://www.jflap.org/tutorial/fa/createfa/fa.html#creatingStates
http://www.jflap.org/tutorial/fa/createfa/fa.html#creatingTransitions
http://www.jflap.org/tutorial/fa/createfa/fa.html#deleting
http://www.jflap.org/tutorial/fa/createfa/fa.html#toolbar


Defining Initial and Final States 

Arbitrarily, we decide that q0 will be our initial state. To define it to be our initial state, first 

select the Attribute Editor tool  on the toolbar. Now that we are in Attribute Editor mode, 

right-click on q0. This should give us a pop-up menu that looks like this: 

 

 

From the pop-up menu, select the checkbox Initial. A white arrowhead appreas to the left 

of q0 to indicate that it is the inital state. 

 

q0 defined as initial state 

Next, let's create a final state. Arbitrarily, we select q1 as our final state. To define it as the final 

state, right-click on the state and click the checkbox Final. It will have a double outline, 

indicating that it is the final state. 

 

q1 defined as final state 

Now that we have defined initial and final states, let's move on to creating transtitions. 

Creating Transitions 

We know strings in our language can start with a's, so, the initial state must have an outgoing 

transition on a. We also know that it can start with any number of a's, which means that the FA 

should be in the same state after processing input of any number of a's. Thus, the outgoing 

transition on a from q0 loops back to itself. 

To create such a transition, first select the Transition Creator tool  from the toolbar. Next, 

click on q0 on the canvas. A text box should appear over the state: 

http://www.jflap.org/tutorial/fa/createfa/fa.html#toolbar
http://www.jflap.org/tutorial/fa/createfa/fa.html#language
http://www.jflap.org/tutorial/fa/createfa/fa.html#toolbar


 

Creating a transition 

Note that λ, reprsenting the empty string, is initially filled in for you. If you prefer ε representing 

the empty string, select Preferences : Preferences in the main menu to change the symbol 

representing the empty string. 

Type "a" in the text box and press Enter. If the text box isn't selected, press Tab to select it, then 

enter "a". When you are done, it should look like this: 

 

Transition created 

Next, we know that strings in our language must end with a odd number of b's. Thus, we know 

that the outgoing transtion on b from q0 must be to a final state, as a string ending with 

one b should be accepted. To create a transition from our initial state q0 to our final state q1, first 

ensure that the Transition Creator tool  is selected on the toolbar. Next, click and hold on q0, 

and drag the mouse to q1 and release the mouse button. Enter "b" in the textbox the same way 

you entered "a" for the previous transition. The transition between two states should look like 

this: 

 

Second transition created 

Lastly, we know that only strings that end with an odd number of b's should be accepted. Thus, 

we know that q1 has an outgoing transition on b, that it cannot loop back to q1. There are two 

options for the transtion: it can either go to the initial state q0, or to a brand new state, say, q2. 

If the transition on b was to the initial state q0, strings would not have to be of the form ambn; 

strings such as ababab would also be accepted. Thus, the transition cannot be to q0, and it must 

be to q2. 

Create a transition on b from q1 to q2. As the FA should accept strings that end with an odd 

number of b's, create another transition on b from q2 to q1. Your FA is now a full, working FA! It 

should look something like this: 

http://www.jflap.org/tutorial/fa/createfa/fa.html#editor
http://www.jflap.org/tutorial/fa/createfa/fa.html#language
http://www.jflap.org/tutorial/fa/createfa/fa.html#toolbar


 

The working FA 

You might notice that the q3 is not used and can be deleted. Next, we will describe how to delete 

states and transitions. 

 

 

 


