CMSC 100 – Fall 2008

Homework #3

Handed out Tuesday, 9/29/08

Due Tuesday, 10/14/08
Homework 3 must be submitted as hardcopy at or before the beginning of class (i.e., by 1pm) on the due date.  

The First (and Last) Question

1. How long did it take you to finish this homework?  (not including time spent reviewing lecture notes and doing the reading)

Algorithms / Efficiency

1. Given the following running times for six algorithms operating on a list of length n, state whether each algorithm’s complexity is constant, linear, logarithmic, polynomial (and if so, the degree of the polynomial), or exponential.

a. 3n
b. n3 + 5

c. 12

d. 3 log n
e. n2 + 2n + 1

f. 2n+1

2. Chapter 5, exercise 44 (page 257).  Design an algorithm that lists all possible rearrangements of the symbols in a string of five distinct characters.  What is the complexity of this algorithm, if the length of the list is said to be n?

3. Chapter 5, exercise 48 (page 257). What is the largest number of entries that is interrogated if the binary search algorithm (Figure 5.14) is applied to a list of 4000 names?  How does this compare to sequential search (Figure 5.6)?  What is the complexity of binary search?  Of sequential search?

Operating Systems

1. Suppose that a series of jobs in a batch processing system arrive at the times specified in the table below, with the priorities and durations listed.  When does each job start and finish if the jobs are processed by (a) a FIFO queue, or (b) a priority queue?  (Higher numbers correspond to greater priority. Also, you should assume if a job arrives at the same time that another job finishes, the arriving job is processed into the queue before a new job is started.)  What is the average time that a job has to wait under each of the schemes?  If there is a penalty associated with each job, equal to its priority multiplied by the delay in starting the job, what is the total penalty associated with each scheme?


	Arrival time
	Job number
	Priority
	Duration

	0
	J1
	1
	2

	1
	J2
	2
	3

	2
	J3
	10
	2

	3
	J4
	3
	4

	6
	J5
	8
	1

	7
	J6
	20
	3


2. Explain the difference between multiprocessing and multitasking.

3. Explain the concept of deadlock.  Give two real-life (non-computing) examples of situations in which deadlock can occur.

Networks

1. Chapter 4, exercise 2 (page 197). Describe the client/server model.

2. Chapter 4, exercise 3 (page 197). Describe the peer-to-peer model.

3. Characterize each of the following software applications as client/server, peer-to-peer, or neither.  Justify your answers (by stating who fills the roles of the client and server, who the peers are, or why the application is neither of these types).

a. Google

b. AOL Instant Messenger

c. Microsoft Word

d. Facebook

e. Skype

f. Myumbc

g. Napster

h. Alice

4. Chapter 4, exercise 35.  Identify the components of each of the following abbreviated URLs.

a. http://www.farmtools.org/windmills.html

b. http://castles.org

c. www.coolstuff.com
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