COT  4210
PROBLEM SET #2-a SOLUTIONS
Workman


Fall 2008

1. Consider the Right-linear grammar given below.  G’ = (N’, , P’, S’), where  = { a, 0, $ }, N = {S, X, S’ } and 
P’ =
{1:  S’ ( aS
2:  X ( aS
3:  X ( 0S
4:  S ( $X
5:  S’ ( aX,  
6:  S ( }


(a) Construct a minimal DFA that accepts L(G’).
Answer:  there are three steps to this construction.
Step 1:  Construct an NFA, M’, equivalent to G’.








Step 2: Construct a DFA, Mp’, equivalent to the NFA in Step 1.



	M’
	a
	0
	$
	
	

	(S’
	{S,X}
	(
	(
	(
	{S’}

	*S
	(
	(
	{X}
	(
	{S}

	X
	{S}
	{S}
	(
	(
	{X}


	p’
	a
	0
	$

	( {S’} = 1
	{S,X}
	(
	(

	*{S,X} = 2
	{S}
	{S}
	{X}

	( = 3
	(
	(
	(

	*{S} = 4
	(
	(
	{X}

	{X} = 5
	{S}
	{S}
	(


Step 3: Construct the equivalent minimal  DFA. ( DFA from step 2 is minimal !!!
· construct the equivalent minimal DFA, M’

	(0
	 A                                     B
	List Eq. Classes

	
	1
	3
	5
	2
	4
	
	
	
	
	List States

	a
	B
	A
	B
	B
	A
	
	
	
	
	

	0
	A
	A
	B
	B
	A
	
	
	
	
	

	$
	A
	A
	A
	A
	A
	
	
	
	
	


	(1
	   A          C         D         *B        *E
	List Eq. Classes

	
	1
	3
	5
	2
	4
	
	
	
	
	List States

	a
	B
	C
	E
	E
	C
	
	
	
	
	

	0
	C
	C
	E
	E
	C
	
	
	
	
	

	$
	C
	C
	C
	D
	D
	
	
	
	
	


5 equivalent classes = 5 distinct states

2. Let L1 = L(M1) and L2 = L(M2).   Compute M for L1 – L2, L2 – L1, L1 ( L2, and L1 ( L2 .

[image: image1.png]


     

              M1                                                            

M2 



The transition table on the next page is the Cross Product of M1 with M2.  The reachable states are marked along with the accept states for L1 – L2 and L2 – L1.  Observe that only one accept state of L1 – L2  is reachable – establishing that L1 – L2  (( - while no accept states 
of L2 – L1 are reachable – establishing that L2 – L1  = (.

Transition Table for M1 ( M2.


	(
	a
	0
	$
	Reachable

States
	L1 – L2  
	L2 – L1  
	L1 ( L2  
	L1 ( L2  

	((1,1’)
	(2,2’)
	(3,3’)
	(3,3’)
	((
	
	
	
	

	(1,2’)
	(2,4’)
	(3,4’)
	(3,5’)
	
	
	(
	
	(

	(1,3’)
	(2,3’)
	(3,3’)
	(3,3’)
	
	
	
	
	

	(1,4’)
	(2,3’)
	(3,3’)
	(3,5’)
	
	
	(
	
	(

	(1,5’)
	(2,4’)
	(3,4’)
	(3,3’)
	
	
	
	
	

	(2,1’)
	(4,2’)
	(4,3’)
	(5,3’)
	
	(
	
	
	(

	(2,2’)
	(4,4’)
	(4,4’)
	(5,5’)
	((
	
	
	(
	(

	(2,3’)
	(4,3’)
	(4,3’)
	(5,3’)
	
	(
	
	
	(

	(2,4’)
	(4,3’)
	(4,3’)
	(5,5’)
	
	
	
	(
	(

	(2,5’)
	(4,4’)
	(4,4’)
	(5,3’)
	
	(
	
	
	(

	(3,1’)
	(3,2’)
	(3,3’)
	(3,3’)
	
	
	
	
	

	(3,2’)
	(3,4’)
	(3,4’)
	(3,5’)
	
	
	(
	
	(

	(3,3’)
	(3,3’)
	(3,3’)
	(3,3’)
	((
	
	
	
	

	(3,4’)
	(3,3’)
	(3,3’)
	(3,5’)
	
	
	(
	
	(

	(3,5’)
	(3,4’)
	(3,4’)
	(3,3’)
	
	
	
	
	

	(4,1’)
	(4,2’)
	(4,3’)
	(5,3’)
	
	(
	
	
	(

	(4,2’)
	(4,4’)
	(4,4’)
	(5,5’)
	
	
	
	(
	(

	(4,3’)
	(4,3’)
	(4,3’)
	(5,3’)
	((
	(
	
	
	(

	(4,4’)
	(4,3’)
	(4,3’)
	(5,5’)
	((
	
	
	(
	(

	(4,5’)
	(4,4’)
	(4,4’)
	(5,3’)
	
	(
	
	
	(

	(5,1’)
	(4,2’)
	(4,3’)
	(3,3’)
	
	
	
	
	

	(5,2’)
	(4,4’)
	(4,4’)
	(3,5’)
	
	
	(
	
	(

	(5,3’)
	(4,3’)
	(4,3’)
	(3,3’)
	((
	
	
	
	

	(5,4’)
	(4,3’)
	(4,3’)
	(3,5’)
	
	
	(
	
	(

	(5,5’)
	(4,4’)
	(4,4’)
	(3,3’)
	((
	
	
	
	


3.  
Construct a regular expression from the DFA with the transition table below
	
	a
	b

	(*0
	0
	1

	    1
	2
	1

	 *2
	0
	1


Step1: We get a system of  3 equations
L0 = {} ( L0{a} ( L2{a}.

L1 = L0{b}( L1{b} ( L2{b}.

L2 = L1{a}.

LM = L0 ( L2 .

Step2: Translate equations from Step1 to regular equations
e0 =  ( + e0a + e2a
e1 = e0b + e1b + e2b.

e2 = e1a.

eM = e0 + e2 .

Step3: Solve a set of regular equations by substitutions and Lemma 4

[1] Subt’ e2 in e0 and apply lemma 4.


e0 =  ( + e0a + e1aa  =  (( + e1aa) + e0a  =  e1aaa* + a*

[2] Subt’ e2 and [1]e0 in  e1 and apply lemma 4.

e1 = e0b + e1b + e2b = (e1aaa* + a*)b + e1b + e1ab


    = e1aaa*b + a*b + e1b + e1ab


    = e1(aaa*b + b + ab) + a*b 


    = e1a*b  + a*b
; since (aaa*b + b + ab) = a*b

    = a*b(a*b)*

; from lemma 4

[3] Subt’ e1 for e0 and e2.


e0 = a*b(a*b)*aaa* + a* 


e2 = a*b(a*b)a
[4] Finally, it follows that


eM = e0 + e2

     = a*b(a*b)*aaa* + a* + a*b(a*b)a

     = a* + a*b(a*b)*aa*  
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