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Sh1 . Sequence alignment algorithms
· global optimal : 0 (MN) [quadratic]

· simple but effective algorithms

define alignment & score of alignment

recursive algorithm , sequence combinatories : prefixes, suffixes
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conclusion : there are exactly 3 thm : there is a one-to-one correspondense
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edges going into vertex Lisig btwn directed path from 10 , 03 to (M . N] and

alignments btwn X and 7

* any aligment just a direct path from start-> end*



DAG : directed , acyslic graphs

↳> solved w) linear time OLN)

Dynamic Programming -
> useful for solving certaing's

-> Principle ofOptimality. · Optimal paths are optimal between any2 versices
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· because there are only 3 edges directed into [0 , j) , it

follows that any optimal (maximal) path Pope to Lisj) must use one of

These edges :

↑opt first arrives at...

* Si-1cj) follows gapedge in y + 0 (i >j) ,
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We need to compute S (isj) [Optimal cost] sush that & anytime, we have already computed the

values of S needed by the recurrence (atleast 1 indices smallerthan [isj)
there are several ways to do such a computation

· we will do it column by column.

#
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prove optimality via assuming the opposite



The global aligment algorithm

S20 , 07 = O 0 (MN) = O(N2)
for j = 1 to N : ] 20 lumea

s 20 , j] = S [0 , j-1] + 8 (- , Yj)

for i = 1 to M :

s [i
, 07 = S [i- 1 , 0] + 8 [xis - > Sshift row - >

for j = 1 to N :
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print (max score" is S(M, NJ]
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A : 14/24 We choose at random sequences with same frequency of AAs given
B : 4/24 and make an alignment. In a random alignment,

the expected
->

2 : 6/24 proportions of pairs is :

A-A : (1)
a

B-B : (2 EXPECTED

A-B : ()(5) . 2 B-c : (l(n).
- : () I PROPORTIONS

A-a : (i)(E) . 2
OF PAIRS

& BK it can be A-Lor 9-A

everything is hypothesis testing

sstimated liklihood ratios : 2 log (BSERVED]
&

aligned pair ·bs expected 2 log2Setka) &scoringswhere
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