Problem 1: According to nanpa(www.nanpa.com) the US telephone numbering system is as follows: 1-NXX-NXX-XXXX where N is any number from 2 to 9 and X can be any number. Before drawing an FSA for generating a valid US telephone number we will have to consider the following rules:

1) A valid number can be the last seven digits, which would imply that it is a local call.

2) A valid number can be just the area-code plus the 7 digit phone number specified in step 1.

3) A valid number can also consist of 11 digits with 1 as the prefix.

4) If 1 is the prefix then the number should contain 11 digits. .i.e if the number begins with a ‘1’ then it has to contain all the remaining 10 digits.

5) If 1 is not the first digit then the number can either be a 10 digit or a seven digit number.

6) The area code NXX( 4th,5th and 6th of the last 10 digits) can be any combination of 3 digits except that it cannot have numbers of the form N11 which are used for special services. Hence, our FSA is designed not to generate numbers of the form N11.
7) Another issue is that all the possible combination of area codes currently does not exist. But, the automaton that has been created will generate all possible area codes that are permissible by the law, though the area-code might not be used currently. The complexity of the automaton will increase if we will have to account for permissible and non-permissible area codes.
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Figure 1: FSA that generate US 7, 10 and 11 digit telephone numbers

