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Problem
Consider to assemble two genomic regions that contain the same repetitive region by using the
whole genome shotgun approach. Describe a case when mate-pair information is useful in resolving

the ambiguity between two possible layouts of shotgun fragments.



Problem
Consider to generate a decision tree that always outputs the correct objective value to any record in
the training dataset. Design such a training dataset that the cost of any decision tree is eight. (The

cost of a decision tree is the sum of the lengths of the paths from the root to each leaf node.)

Problem

Consider AdaBoost algorithm listed below:

AdaBoost
Let (X, )., (Xy,yy) denote the input records.
Let w/ be the weight of i-th record at the #-th round.
Set w;/ = 1/N in the initial step.
Repeat the following three steps foreachr=1, ..., T.
- pt = [Wit/Zilwit it Zi]ilwit >0
) otherwise
2. Generate such a hypothesis #, that its weighted error is less than 1/2, i.e.,

& = Zfilpit ht(';é;) Vi< %

3. Update the weight of each record as follows, and increment ¢.
B =¢/(1-¢) wh=w gl

(1) Design such a training dataset that AdaBoost fails to output the first hypothesis.
(2) Design such a training dataset that for =2, ..., T, any hypothesis is qualified; that is, its weighted

error ratio is less than 1/2.



