A/Jmmg o Boind
BRI rm%c_g

Mo &
e %/”é“‘@i&
)




=5
/W”LA &%‘ CleSf
cue - on q\a,egsla ﬁQ
— [\)o C/EC\QS MWW‘SQ/



D\ neyn rC ?fbér\cw\m/\. :
/ Q)Qo\ \:SW\CI’\' r\zelofzf‘gwn i

HB% leve | dea: r
—f%mmw]c)rc fon= o

s NO,E&S\ISVM(UQ c\(g_

— “ore.  fecrsive coll
ArSner<| 705/‘ /OobM/D
:

Y M()Q[ M%C/
(Aﬁ%li‘/l‘fj‘aﬁug% b



-
Dremple
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TGCATAT
| delete last T
A4
TGCATA
| delete last A
TGCAT
| insert A at the front
\
ATGCAT ) . . .
| substitute C for G in the third position
\
ATCCAT insert a G before the last A
ATCCGAT

ot disd=nco

insert A at the front

TG?ATAT

ATGCATAT

| delete T in the sixth position

A4
ATG?AAT

| substitute G for A in the fifth position
ATGCGAT

| substitute C for G in the third position

ATCCGAT
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Longest Common Subsequence Problem: AT 6 A A—
Find the longest subsequence common to two strings.
LT A A

Input: Two strings, v and w.

Output: The longest common subsequence of v and w.
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Computing similarity s(V,W)=4 Computing distance d(V,W)=5
V and W have a subsequence TCTA in common V can be transformed into W by deleting A,G,T and inserting G,A
Alignment: AT- C-TGAT
1gnment: TGCAT- A -
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Si—1,j
Si,j7 = Max Sij—1
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si—1,j—1 + 1, ifv; =w;
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Computing similarity s(V,W)=4

V and W have a subsequence TCTA in common
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LCS(v,w)
1 fori<—Oton
2 84,0 < 0

3 for j—1tom

4 S()’j<—0

5 fori<— 1lton

6 for j — 1tom

Si—1,j
Si,5 < MmMax Si,j—1

si-1j-1+ 1, ifv; = w,
« T” if Sij = Si—1,
8 bij = " ifsig=sija

¢ 1 3
SN if sy =811+ 1

N

9 return (s, ., b)

PRINTLCS(b, v, 1, j)
1 if i=00rj=0
2 return
3 if b =N\
4 PRINTLCS(b,v,i — 1,57 — 1)
5 print v;
6 else

7 if by ;= “1"

8 PRINTLCS(b,v,i — 1, 7)

9 else

10 PRINTLCS(b,v,i,j — 1)
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Global Alignment Problem:
Find the best alignment between two strings under a given scoring
matrix.

Input: Strings v, w and a scoring matrix .

Output: An alignment of v and w whose score (as defined
by the matrix §) is maximal among all possible alignments
of vand w.
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Erd  rocemenca s
-
Si—1,5 + 0(vi, —) °"@'
Si,j max{ Si,j—i —|—5(— b\;%{“
Si—1,j—1 + 0(vi, w])
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--T--CC-C-AGT--TATGT-CAGGGGACACG--A-GCATGCAGA-GAC

AATTGCCGCC-GTCGT-T-TTCAG----CA-GTTATG--T-CAGAT--C
tccCAGTTATGTCAGgggacacgagcatgcagagac

aattgccgcecgtegttttcagCAGTTATGTCAGatc

TTGCCGCC,G,T,CGTTTTC,AGC,AGTTATGTC,AG,ATC
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Local Alignment Problem: (
Find the best local alignment between two strings.

Input: Strings v and w and a scoring matrix 4.

Output: Substrings of v and w whose global alignment, as
defined by 4, is maximal among all global alignments of all
substrings of v and w.
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