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(a) _T_ The Burrows Wheeler Transform is used for pattern matching.

True. See 2nd lecture in the String module.

(b) _T_ The "Trie” data structure can be used to match n patterns of maximum length P against
a string of length M in O(M x P) independent of n.

True. Matching a string against a Trie is in the order of the depth of the tree which is P.
Repeating this for each position is O(M x P).

(¢) _T_ The Burrows Wheeler Transform is used for data compression.

True. The
BW

transforms brings repeating symbols/characters together (as much as possible) which enables
better data compression.

(d) _F_ A Suffix Trie can be stored with O(NN x log N) memory consumption.

False. For a string of length N, all suffixes have O(/N?) number of characters together. Memory
consumption in a Trie is order of the total number of characters in the Trie which is O(N?).

(e) _F_ Storing a Suffix Trie requires more memory than a Suffix Tree, but Suffix Trie is faster for
pattern matching.

False. While suffix tree consumes less memory due to the use of indices into the string but
Suffix Tree is just as fast as a Suffix Trie.

(f) _F_ A SuffixArray cannot be used for pattern matching directly. However for a string of length
T it can be used to build a Suffix Tree in O(T') and then used for pattern matching against a
pattern of length P in O(P)

False. A Suffix Array can be used for pattern matching. See Q3 in assignment 7.

(g) _F_ Given algorithms learned in class, for a very long string and many short patterns, using
the Knuth-Morris-Pratt algorithm is the most efficient way to find all occurrences of the short
patterns in the long string.

False. KMP order is O(P + T) for a single matching. For n patterns with max length of P,
it is O(n x (P +T)). Building a Suffix Tree is O(T'logT'). Matching a single pattern against
suffix tree is O(P). So matching all n patterns against the suffix tree would be O(P x n).
Therefore the total order using a Suffix Tree would be O((T'logT) + P x n). Since n and T'
are both large numbers, the KMP solution is less efficient since it contains a n x T term.
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Answer:
ipssm$pissii

Rotations:

mississippi$
ississippi$m
ssissippi$mi
sissippi$mis
issippi$miss
ssippi$missi
sippi$missis
ippi$mississ
ppi$mississi
pi$mississip
i$mississipp
$mississippi

Sorted Rotations:
$mississippi
i$mississipp
ippi$mississ
issippi$miss
ississippi$m
mississippi$
pi$mississip
ppi$mississi
sippi$missis
sissippi$mis
ssippi$missi
ssissippi$mi

Transform (Last Column) :
ipssm$pissii
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| (1:12) |leaf

tree:

| (6:12) |1leaf
[(9:12) |1leaf
| (6:12) |1leaf
| (9:12) |1leaf
[ (6:12) | 1eaf
| (9:12) |1leaf

| (9:12) |leaf

| (12:12) |1leaf
| (10:12) |1eaf
| (11:12) |1leaf

(12:12) |1leaf
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