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Final Exam

● Time: Monday, May 10, from 1:30 to 4:30 PM

● Superset of the exam questions posted (Piazza, Course Website)
○ No guidance/solution available

○ Your cheatsheet should not contain anything specific to the questions posted

● Materials: everything after the midterm

● Logistics soon

Side note:

● HW4, HW5 due on May 15
○ HW5 has an autograder; manual grading available. The autograder is strict, but the grading will 

be lenient



Outline of Session

● Materials Review (30~40 minutes)

● Q&A



Materials

● HMMs
○ Forward and Viterbi algorithm

● Machine Learning
○ Classification: (k-nearest neighbor, linear classifier)

○ SVM

○ Non-linear separability - feature maps

○ Clustering: k-means, hierarchical clustering

○ Linear regression

● Genome assembly
○ de Bruijn graphs and overlap graphs



HMMs



HMM

● Forward algorithm: likelihood computation

● Viterbi algorithm: decoding



HMM

● Probability of observing 3 1 3 -> forward algorithm

● Most probable state sequence when observing 3 1 3? -> Viterbi



HMM: Forward Algorithm
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HMM: Viterbi Algorithm



Machine Learning



K-nearest neighbor
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Linear classifier
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:#



Feature maps

● Idea: transform linearly non-separable data to linearly separable data in some 

high dimension
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Regression
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Regression: Linear Regression
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Regression: KNN Regression
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Clustering
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Agglomerative clustering
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Genome Assembly



Genome Assembly: de Bruijn

1. Create multi-digraph G

2. Take all input kmers; for each kmer, split it into left (k-1)mer and right (k-1)mer. 

These are the nodes. For each pair of left and right (k-1)mer, add an edge from 

the left (k-1)mer to the right (k-1)mer. G is now complete.

3. Find an Eulerian path (a path that traverses each edge exactly once, O(|E|) time) 

on G. This path corresponds to one possible assembled genome
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Genome Assembly: de Bruijn→AAA
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Genome Assembly: Overlap Graph Karen
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Genome Assembly: Overlap Graph
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Genome Assembly: Overlap Graph


