1. Consider the following snapshot of a system (P=Process, R=Resource) :

	Current available

	RA
	RB
	RC
	RD

	1
	3
	   X
	1


	Maximum Demand

	
	RA
	RB
	RC
	RD

	P0
	3
	2
	1
	4

	P1
	0
	2
	5
	2

	P2
	5
	1
	0
	5

	P3
	1
	5
	3
	0

	P4
	3
	0
	5
	3

	Current Allocation

	
	RA
	RB
	RC
	RD

	P0
	1
	0
	1
	1

	P1
	0
	1
	2
	1

	P2
	4
	0
	0
	3

	P3
	1
	2
	1
	0

	P4
	1
	0
	3
	0

	Needs

	
	RA
	RB
	RC
	RD

	P0
	
	
	
	

	P1
	
	
	
	

	P2
	
	
	
	

	P3
	
	
	
	

	P4
	
	
	
	


Answer the following questions using banker’s algorithm:

a) Calculate the Needs matrix.

b) What is the minimum (current available) value of x (units if RC) that will have the system in a safe state? Show a safe order in which the processes can run. Explain your choice(s).

c) What is the total number of resources available for each resource (when no job is using (/granted) any resources)?

d) Can a request <RA RB RC RD> = <3 2 0 3>  by P0 be granted? Why not?

e) Can a request < RA RB RC RD> = <2 2 0 1> by P0 be granted? Why not?
f)       Cab a request < RA RB RC RD> = <1 2 0 1> by PO be granted? Why or why not?

