
MS&E 235: Internet Commerce

Problem Set 4 Solutions

1. We generate random IP addresses and use nslookup to see whether they are used.
We find that about 20% of the IP address space is assigned to the publicly accessible
Internet. Since such a low percentage is allocated, there is no urgent need to expand
the address space.

2. (a) The length of the chain is always at least 2. The probability that the length
of the chain is at least k (for k ≥ 2) is

∏k
i=2(N − i + 1)/(N − 1).

(b) Using the C++ code for this question and a sufficiently large value for the
number of iterations (K), we estimate the expected length of the chain for
various values of N . We then estimate that e ≈ 1/2.

(c) Viral marketing is very powerful for this chain model. The expected number
of individuals that get informed about the product is in the order of

√
N .

3. BitTorrent is more likely to result in a successful download. In Kazaa, a user
connects to one peer and tries to download the whole file from it. The download
can not be completed if this peer becomes unavailable. BitTorrent, on the other
hand, splits a large file into chunks, and the user may be downloading different
chunks of the file from different peers. Thus, even if some peers become unavailable,
the user can download the chunks he has not downloaded yet from peers that are
still online.

4. In economics, ”free riding” is the act of consuming more than the fair share of a
resource. In the context of peer-to-peer systems, free riders are users who do not
contribute resources (upload capacity and files) to the system. BitTorrent tries to
prevent free-riding: a BitTorrent client is designed to only upload to peers from
which it gets the highest download rate. However, it is still possible to free-ride in
BitTorrent (i) by taking advantage of optimistically unchoking performed by other
peers, and (ii) by downloading from peers who are not currently downloading the
file.

5. Network neutrality is the idea that Internet Service Providers (ISPs) should not
prioritize certain content, applications, or protocols in their network. The main
argument for network neutrality is that any discrimination would hurt the free and
open nature of the internet. The main argument against network neutrality is that
ISPs should be able to restrict certain types of traffic in order to provide better
quality of service to all users.

1


