
1DT057 (Homework 1) 
Deadline: 29 Nov 2010 (Monday) 5pm 

 

Question 1 (Ch. 1 P6) 
Suppose users share a 1 Mbps link. Also suppose each user requires 100 kbps when transmitting, 
but each user transmits only 10 percent of the time. (See the discussion of statistical multiplexing 
in Section 1.3.) 
a. When circuit switching is used, how many users can be supported? 
b. For the remainder of this problem, suppose packet switching is used. Find the probability that 
a given user is transmitting. 
c. Suppose there are 40 users. Find the probability that at any given time, exactly n users are 
transmitting simultaneously. (Hint: Use the binomial distribution.) 
d. Find the probability that there are 11 or more users transmitting simultaneously. 

 
Question 2 (Ch 2 R4) 
Describe why an application developer might choose to run an application over UDP rather than 
TCP. 

Question 3 (Ch 2 R10) 
Describe how Web caching can reduce the delay in receiving a requested object. Will Web 
caching reduce the delay for all objects requested by a user or for only some of the objects? Why? 

Question 4 (Ch3 R12) 
Visit the Go-Back-N Java applet at the companion Web site. 
a. Have the source send five packets, and then pause the animation before any of the five packets 
reach the destination. Then kill the first packet and resume the animation. Describe what happens. 
b. Repeat the experiment, but now let the first packet reach the destination and kill the first 
acknowledgement. Describe again what happens. 
c. Finally, try sending six packets. What happens? 

Question 5 (Ch3 R13) 
Repeat Question 4, but now with the Selective Repeat Java applet. How are Selective Repeat and 
Go-Back-N different? 

Question 6 (Ch 4 P10) 
Consider a router that interconnects three subnets: Subnet 1, Subnet 2, and Subnet 3. Suppose all 
of the interfaces in each of these three subnets are required to have the prefix 223.1.17/24. Also 
suppose that Subnet 1 is required to support up to 125 interfaces, and Subnet 2 and 3 are each 
required to support up to 60 interfaces. Provide three network addresses (of the form a.b.c.d/x) 
that satisfy these constraints. 



Question 7 (Ch4 P11) 
Consider a datagram network using 8-bit host addresses. Suppose a router uses longest prefix 
matching and has the following forwarding table: 

Prefix Match    Interface    
1  0  
11  1  
111  2  
otherwise  3  

For each of the four interfaces, give the associated range of destination host addresses and the 
number of addresses in the range. 

 
Question 8 (Ch 8 R3) 
Suppose N people want to communicate with each of N-1 other people using symmetric key 
encryption. All communication between any two people, i and j, is visible to all other people in 
this group of N, and no other person in this group should be able to decode their communication. 
How many keys are required in the system as a whole? Now suppose that public key encryption 
is used. How many keys are required in this case? 

 


