UTI 507 Computer Networks I
Homework 9 (Spring 2013) Questions

P5. Consider the 7-bit generator, G=10011, and suppose that D has the value 1010101010. What is the value of R?
P8. In Section 5.3 (Multiple Access Links and Protocols), we provided an outline of the derivation of the efficiency of slotted ALOHA. In this problem we’ll complete the derivation.
a. Recall that when there are N active nodes, the efficiency of slotted ALOHA is        Np(1 – p)N–1. Find the value of p that maximizes this expression.
b. Using the value of p found in (a), find the efficiency of slotted ALOHA by letting N approach infinity. Hint: (1 – 1/N)N approaches 1/e as N approaches infinity.
P12. Graph the efficiency of slotted ALOHA and pure ALOHA as a function of p for the following values of N:
a. N = 15.

b. N = 25.

c. N = 35.
P17. Recall that with the CSMA/CD protocol, the adapter waits K . 512 bit times after a collision, where K is drawn randomly. For K = 100, how long does the adapter wait until returning to Step 2 for a 10 Mbps broadcast channel? For a 100 Mbps broadcast channel?
P21. Consider Figure 5.33 in problem P14. Provide MAC addresses and IP addresses for the interfaces at Host A, both routers, and Host F. Suppose Host A sends a datagram to Host F. Give the source and destination MAC addresses in the frame encapsulating this IP datagram as the frame is transmitted (i) from A to the left router, (ii) from the left router to the right router, (iii) from the right router to F. Also give the source and destination IP addresses in the IP datagram encapsulated within the frame at each of these points in time.
(Problem P14. Consider three LANs interconnected by two routers, as shown in Figure 5.33. 

a. Assign IP addresses to all of the interfaces. For Subnet 1 use addresses of the form 192.168.1.xxx; for Subnet 2 uses addresses of the form 192.168.2.xxx; and for Subnet 3 use addresses of the form 192.168.3.xxx.
b. Assign MAC addresses to all of the adapters.
c. Consider sending an IP datagram from Host E to Host B. Suppose all of the ARP tables are up to date. Enumerate all the steps, as done for the single-router example in Section 5.4.1 (Link-Layer Addressing and ARP).
d. Repeat (c), now assuming that the ARP table in the sending host is empty (and the other tables are up to date).)
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Figure 5.33 ¢ Three subnets, inferconnected by routers




