(Problem #1) 

The restrictions for defining a valid US phone number were defined as follows:

· 911 must be a valid number

· 7 digit numbers must begin with [2-9]

· 10 digit numbers must begin with [2-9] and the fourth digit must be from [2-9]

· 11 digit numbers must begin with 1 and the remaining restrictions are same as for 10-digit numbers.

With these in mind, the following Finite-State Automata was proposed:
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With this FSA,

· 911 will follow the state sequence – 0, 11, 12, 13

· A 10 digit # will follow the state sequence – 0,5,6,7,8,9,10,14,15,16,13

· A 7 digit # will follow the state sequence – 0, 5,6,7,8,9,10,13

· An 11 digit # will follow the state sequence – 0,1,2,3,4,5,6,7,8,9,10,13

It is worth mentioning here that the FSA proposed above is Non-Deterministic, because there are many instances of confusion regarding the next state given the present state and the observed number (e.g., when in state 10).

(Problem #2)
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A typical word-level FSA of the digit recognizer. Since having observed a sequence of observations (digits), the corresponding state sequence is unique, this is a deterministic FSA. 
(Problem #3)
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An example of the phone-level FSA for the digit four. Each phone is modeled by an HMM (which in it’s own right is an FSA). Again, this is a deterministic FSA.

(Problem #4) 

As an example of a Non-Deterministic FSA, consider the example of sheep-talk FSA from the text:
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This contains 4 nodes and 6 arcs. 

To convert this into a Deterministic FSA, we need to resolve the ambiguity when the recognizer reaches state-2. To this effect, we wish to build an automaton that has a deterministic path for every path the corresponding parallel recognizer follows in the search space. The following FSA is hence proposed as the equivalent Deterministic-FSA of the FSA defined above:
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It can be seen in this figure that there is now no ambiguity during search at any state, because the combination of (state, character) points to a unique next state at every search instance.

(problem #5)
XML is a markup language intended to structure, send and store information. It’s convenience in representing FSAs as data-structures that can be accessed and distributed among research groups over the www makes it a natural choice for representing grammas models for language modeling.

The JSGF defines a convenient way of describing ‘rule’ grammar by using a text-based representation that can be exchanged conveniently over the www by the speech recognition community.

