
CS	6901	Capstone	Exam	(Systems)	Winter	2018:	Choose	any	2	of	the	3	problems.		

!"#$%&'()*	-	A	page	replacement	policy	is	used	to	manage	system	resources.	
Suppose	that	a	newly	created	process	has	3	page	frames	allocated	to	it,	and	then	
generates	the	page	references	–	ABCBADABCDABACBD.	For	each	of	the	following	
page	replacement	algorithms,	show	which	references	will	cause	page	faults	and	
show	the	contents	of	the	3	frames	at	the	time	of	each	fault.	Assume	that	the	frames	
are	initially	empty.	You	do	not	need	to	show	the	first	3	faults	that	are	caused	by	
demand	paging.	
	
(9	points)	Least	Recently	Used	(LRU)	
(9	points)	Second	Chance	
(2	points)	Which	of	the	above	page	replacement	algorithms	suffers	from	Belady’s	
anomaly?	
 
!"#$%&'()+	-	Suppose	the	following	jobs	arrive	as	indicated	for	scheduling	and	
execution	on	a	single	CPU.	Assume	that	no	time	is	lost	during	context	switching.	
	

Job	 Arrival	time	 Time	(msec)	 Priority	
A	 0	 12	 1	(Gold)	
B	 2	 4	 3	(Bronze)	
C	 5	 2	 1	(Gold)	
D	 8	 10	 3	(Bronze)	
E	 10	 6	 2	(Silver)	

	
Example	Gantt	chart:	
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Theory Exam 

 

Answer ANY TWO of the following three questions: 
 

 

1. Using the Pumping Lemma, prove that the following language over  = {0, 1} is not context-free: 

 

{0n1n02n: n ≥ 0} 

 

 

2. Consider the following two languages: 
 

ATM = {M, w : M is a Turing machine that accepts string w} 

ALLTM = {M : M is a Turing machine and L(M) = *} 


