Exercise b

Sequence alignment using dynamic programming or non-probabilistic approach is optimisation  of alignment using certain given scoring criteria.  In the scoring matches are rewarded, mismatches punished as well as gaps.  Typically, gap score is tried to make affine so that opening a gap is more penalised than continuing an opened gap.  Optimal alignment is solved calculating dynamic programming matrix and tracing back the optimal path.

Sequence alignment using probabilistic method - that is pair HMM - also finds the same optimal path that dynamic programming found when using Vitebri algorithm.  Difference between methods is that pair HMM is a probabilistic model of sequence alignment.  In that model there are states for gaps and match states and transitions between states as well as emission probabilities for residue pairs from match state.

Probabilistic model allows studying the alignment also for suboptimal cases and when using forward algorithm the probability of all alignments can be got e.g. for evaluating the optimal solution. 

