Solutions for homework 1

Q1.  Give a regular expression for an identifier composed of letters , digits and underscores  that begins with a Letter (denote it by L) ends with a letter (L) or digit (denote by D), an dcontains no consecutive underscores (denoted by _). You may use ? for optional ,* fro 0 or more and + for 1 or more.

Answer: 

L(L/D)*(_(L/D)+)* or L(_?(LUD)*)* or other regular expressions as they are not unique.

Q2 Consider the following NFA 
 


a) Why is it non-deterministic :

Answer:

It violates all three of the conditions:

1. More than 1 transition from the same state on the same input (e.g. 2 transitions from 2 on a n “a”)
2. -transition (e.g.  from state 1 to 3)
3. No transition for some input (e.g. no transition for “b” from state 3)

b) Convert the NFA to DFA

Answer:

Note that there are 2 start states because of the  -transition.

	
	a
	b

	{1,3}
	{1,3}
	{2}

	{2}
	{2,3}
	{3}

	{2,3}
	{1,2,3}
	{3}

	{3}
	{1,3}
	Ф

	{1,2,3}
	{1,2,3}
	{2,3}

	Ф
	Ф
	Ф



{1,3} and {1,2,3} are  final states because they contain state 1 which was final in the original




c) Minimizing the dfa from #2.

Answer:

Separating final from non final (and Ф)  gives 3 partitions:

	
	a
	b

	             {2}
  I        {2,3}
            {3}
	{2,3}
{1,2,3}
{1,3}
	{3}
{3}
Ф

	            {1,3}
  II       {1,2,3}
	{1,3}
{1,2,3}
	{2}
{2,3}

	                Ф
	    Ф
	Ф



State {3} is different from {2} and {2,3} because on reading a “b” it transitions to Ф so it will go in its own partition:
	
	a
	b

	             {2}
  I        {2,3}
            
	{2,3}
{1,2,3}

	{3}
{3}


	III        {3}
	{1.3}
	Ф

	            {1,3}
  II       {1,2,3}
	{1,3}
{1,2,3}
	{2}
{2,3}

	                Ф
	    Ф
	Ф


 
The 2 states in partition I are different (they go to different partitions on an a.) Similarly the 2 states in partition 2 are different (why?)

So the original dfa was already minimal!

	
	a
	b

	{1,3}
	{1,3}
	{2}

	{2}
	{2,3}
	{3}

	{2,3}
	{1,2,3}
	{3}

	{3}
	{1,3}
	Ф

	{1,2,3}
	{1,2,3}
	{2,3}

	Ф
	Ф
	Ф






d) What is L(M) for all three machines (it should be the same (or equivalent) for all three!.

Answer:

L(M) =a * U (a*ba* (a U b) a)*  or something similar as regular expressions are not unique.

3) Attach your lex code for real numbers.
Lab1

 #1. Looking at the lex code and the output, what tokens seem to be described there?

Answer:

Word
File Name
Quote
Open Brace
Ending Brace
Semicolon
Newline Character

#2. What tokens  are not recognized:

Answer:

=
(
)
+



Step 3a Change the lex file so that when it comes across an equal, it prints EQUAL.  

Answer:

Add the following

=			printf("EQL");

Step 3b Now change the lex file so that it recognizes all the tokens in the program in Step 2

Answer:

%%
[-+*/]                  		printf("MATH_OP %s ", yytext);
[a-zA-Z][a-zA-Z0-9_]*   	printf("WORD %s ", yytext);
\"                      		printf("QUOTE ");
\{                      		printf("OBRACE ");
\}                     	            printf("EBRACE ");
;                      		            printf("SEMICOLON ");
=                      		printf("EQL ");
\(                     		            printf("OBRACKET ");
\)                     		            printf("EBRACKET ");
%%

Step 4 Change the lex file so that it will also recognize an integer consisting of 1 or more digit

Answer:

Add:
[0-9]+                  		printf("INTEGER %s ", yytext);


Step 6 Now change your lex file so that it displays REALNUM for a real number.

Answer:

Add:

[-+][0-9]+.[0-9]+       	printf("REALNUM %s ", yytext);
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