Problem 1:  
The problem was to draw finite state automata for the valid telephone number in USA. The numbers can be of 7 digits. That is, when the call originates from the same state as the destination. The number can have 10 digits ( 3 digits for the state code) if the call originates from other states. The number may have 11 digits if that is an International call. Any Valid number in USA has the following form NXX - NXX- XXXX.  

Where N has the range 2-9 and X has the range 0-9. For international call this should be preceded by 1.  

Thus the general form for valid international calls is as follows:  

1-NXX- NXX-XXXX.  The basic idea is depicted in prob1.jpg.But later I realized that there is no way a call originating with in USA and to a different state is handled. So, I corrected that and prob12.jpg depicts that. There are many more constraints that may be applied which complicates the design of the finite state automata. If the call is International, it proceeds to the node CCode. Later the state codes are checked for. This continues till the whole number is obtained. If the call is from other state within USA, it goes to the Scode node. Then this continues. If the call is local it directly goes to the Loc1 of the graph. Thus all the three possible types of calls are handles with this FSA.  

Problem 2:  
The task was to draw all the finite state automata that are used for the word models in the baseline system of TIDigits. That had two levels in that. In the first level, the nodes are modeled with all the possible combinations that are possible. In the second case, each node is modeled, this is called the state level. Prob2.jpg has the top level of the model.

It starts from the start state and then proceeds to the silent state and them to the dummy state. Later it goes to the node depending on the input we have. That is it goes to One if the input is One. the range is from 0-9. Later depending on the data, it may have a self loop or go to other number. This continues for whole of the input data. This is all about the first level in the graph. There is state level after this level. In this level each of the nodes that are used in the above level are  modeled individually. That is One is modeled to contain 11 states. The same is with all the other states also. Prob21.jpg shows this state level of the system.  Yes, this is a deterministic model. Every thing has a specific output for a specific input. 

Problem 3: 

The task was to draw all the finite state automata that are used for the monphone models in the baseline monophone recognition system. The top level is similar to the one I did in the above problem; It has all the nodes at the top level and specifies the path to be followed for every input. That again is shown in the figure (Prob31.jpg)  

The second level is the phoneme level where each word is split into respective phonemes. That is each of the word that is used in the above level is split up. I expect that each alphabet has three phonemes except seven and eight which have more of them. Yes this is also a deterministic finite state automata as the states have a specific output for a specific input.

Problem 4:  
The problem was to draw a Nondeterministic finite state automaton (FSA) with at least 3 nodes and 3 vertices and convert that to deterministic FSA. Every NFSA has an equivalent DFSA. We convert from NFSA to DFSA by proof of construction. Any FSA is said to be non deterministic, if it is choice points.   The attached document (Prob41.doc) shows the NFSA that I used to find out the corresponding DFSA. 

The way I preceded in solving this is as follows. As seen clearly from the graph above, this is an NFSA. To construct a DFSA from this NFSA we start with the start state and then proceed. We consider the set of states the NFSA will enter from state p given input 0 or 1.The p will get to state p or q if the input is 0 and will go to state p if the input is 1.We now have a new state { p,q }. This is shown in the prob42.doc .

We proceed considering this as a state. Each time a new state is added, we proceed further and continue till all the states have just one output branch leaving from that when the input is 0 and only one branch leaving for 1. That is till the NFSA becomes deterministic. The final deterministic model that is obtained from the Non deterministic model is shown in the prob43.doc.  

Problem 5: 
The grammars are intended for use by speech recognizers and other grammar processors so that developers can specify the words and patterns of words recognizable by speech recognizer. Augmented BNF syntax is commonly used in JSGF. XML is used to represent the grammar constructs. Both ABNF and XML have the expressive power of a context free grammar (CFG).A grammar processor that does not support recursive grammar have the power of a Finite State Machine (FSM) or regular expression language. This form of language expression is sufficient for a vast majority of speech recognition systems.  The regular expression language is one of the most convenient language for text searching. Thus the language that is used in the XML and JSGF is the regular expression language. Regular expression is the standard for characterizing text sequences. This is flexible. Attached is a file languagemodel.gif that illustrates the model of the language that is used.
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