1.  Run-times

a. Give the run-times for these sorting algorithms:

	
	Expected
	Best-case
	Worst-case

	Insertion Sort

	
	
	

	Selection Sort

	
	
	

	Heap Sort


	
	
	

	Quick Sort

	
	
	

	Merge Sort

	
	
	

	Radix Sort


	
	
	


b. Give the average run-time for these graph algorithms:

	
	Average

	Prim’s MST


	

	Kruskal’s MST


	

	Dijkstra’s


	

	Topological sort


	


2. Graphs

a.  Draw the following graph: V={a,b,c,d,e,f,g,h,i}

E={(a,b):4,(a,e):1,(a,d):10, (b,e):11,(b,c):3, (c,e):12,(c,f):4, (d,e):7,(d,g):6, (e,g):5,(e,h):7,(e,i):2,(e,f):8, (f,i):3, (g,h):9, (h,i):6}

where (x,y):z represents an undirected edge between x & y with weight z.

b.  Find a minimal spanning tree using Prim’s algorithm.

c.  Find a minimal spanning tree using Kruskal’s algorithm.

d.  Find the shortest path from a to each vertex using Dijkstra’s algorithm.

3.  Amdahl’s Law
a.  Say a program is 50% parallelizable, and assume we can get perfect linear speedup on the parallel portion.  The program currently takes 20 hour to run on one processor; how fast will it run on 4 processors?

b.  Argue that no matter how many processors we add, we cannot cut the time down to 9 hours.
4.  Parallelism
a.  Write a compute method, in pseudo-code, for a fork/join program that takes an array of doubles and multiplies all the elements together.  Call the class Multiply and call the array arr[].  Don’t bother using a sequential cutoff.
b.  Suppose that we decided that 0’s should be ignored (that is, not multiplied in); how could you change your code to accomplish this.

5.  Concurrency:  Given the following code in a BankAccount class:

int balance;

void withdraw(long amt) throws Exception


{



if(amt>balance) throw new Exception("Insufficient Funds");



balance=balance-amt;


}



void deposit(long amt) { balance=balance+amt; }

a.  Show an interleaving of calls that will result in an “Insufficient Funds” exception when there shouldn’t be one (that is, if we had performed the calls sequentially, on one processor, the result would have been correct).

b.  Show an interleaving of deposit & withdrawl calls that will result in an incorrect balance.

c.  How can these methods be fixed using ‘synchronize’?
d.  How can these methods be fixed using a ReentrantLock?

