
!"#$%&######## ## !'()*+,-#./'0## # #######12-+34###### # L

et	A	be	the	language	of	all	palindromes	over	{0,	1}	containing	equal	numbers	of	0’s	and	

1’s.	Is	A	context	free?	If	yes,	then	give	the	corresponding	context	free	grammar	for	A.	If	not,	

please	 prove	 it.	 (Palindrome	 is	 a	 string	 that	 reads	 the	 same	 backward	 as	 forward,	 for	

example,	0110.)	

	

	

&:;#Give	the	state	diagram	for	a	Turing	machine	that	decides	the	following	language	B	=	{w	:	

w	does	not	contain	the	substring	“ab”}	over		!	=	{a,	b}.	

	

	

<:;	';#Completely	and	briefly	define	the	class	“P”.		

#######=;	Is	this	true	or	false?	“If	A	≤p	B	and	B	∈	P,	then	A	∈	P.”	Please	prove	your	answer.	

	

	



CS 692    Capstone Exam    Algorithms    Fall 2018:  Choose any 2 of the 3 problems. 



3) For each function with input argument  n, determine the asymptotic number of “fundamental 

operations” that will be executed. Note that fc  and fd are recursive. Choose each answer from 

among the following. You do not need to explain your choices. 

 

T(1 )     T( nlog )     T( n )     T( nn log )     T( 2
n )     T( n

n
)     T( 3

n )     T( n
2 )     T( !n )  

 

a) 
void fa(int n) { 

  for(i = n; i > 0; i = i/2) 

    Perform 1 fundamental operation; 

  //endfor i 

} 

 

b) 
void fb(int n) { 

  for(i = 1; i <= n; i++) { 

    for(j = 1; j < n; j++) 

      Perform 1 fundamental operation; 

    //endfor j 

    for(k = 1; k <= i; k++) 

 

  



CS 692   Capstone Exam  Systems  Fall 2018



3) There are 3 standard goals to the 2-process mutual exclusion problem:   

  pp 
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