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Consider the following collection of four documents d;:

e (1: BREAKTHROUGH DRUG FOR HIV

e d5: NEW HIV DRUG

e (3: NEW APPROACH FOR TREATMENT OF HIV
e (4: NEW HOPES FOR HIV PATIENTS

Produce a list of (term, document ID) tuples [1 point], sort this list in lexicographical order [1 point],
and use the sorted list to construct an inverted index [1 point]. Write down each step. Describe how
you would produce this index using the MapReduce distributed framework [2 points].
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| Given a directed graph G that represents three Web pages V(G) = {a,b,c}, and the links E(G) =
| {(b,a), (c,a),(c,b),(b,c)} between these three pages, draw G [1 point] and produce the adjacency
matrix (also known as the link matrix) A [1 point], and the Markov transition matrix P [2 points].
Describe the intuition behind the PageRank algorithm [1 point]. Compute the PageRank of the
pages 4, b, and ¢ using a single iteration of the PageRank algorithm [2 points].
Describe what we mean, when we call a page a hub, or an authority [1 point]. Compute the hub,
and authority scores of the pages a,b, and c [2 points].
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