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(0 if j>n r&(‘/b\r'ﬁi(/d

LISbigger(i,j+ 1) if Ali] > A[j]

LISbigger(i,j+ 1)
4
| 1+ LISbigger(j,j+ 1)

LISbigger(i,j) = 1

} otherwise

/L\Qm}ﬂm to /D@P + St ol bie

CoSe (s )
FASTLIS(A[1..n]):

A[0] « —o0 ((Add a sentinel))
fori —0ton ((Base cases))

LISbigger[i,n+ 1] « 0 ] >
for j « n down to 1

fori —~0toj—1 ((...or whatever)) :

keep < 1+ LISbigger[j,j+ 1] 3| Y,

skip « LISbigger[i,j+ 1]
if Ali] > A[j]
LISbigger[i, j] « skip
else
LISbigger(i, j] « max{keep, skip}
return LISbigger[0,1]
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An exorpla 0 >
4 € LiSbigger(i, j) = { L1ovieger(i,j +1) if A[i]> A[]

“IIShigger(i,j +1) |
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Eremples T(}*C’g/} AT CCOAT

TGCATAT
| delete last T TGCATAT
T GE ATA | insert A at the front
Y
| delete last A ATGCATAT
TGE AT | delete T in the sixth position
| insert A at the front ATG{: AAT
ATGE AT J substitute G for A in the fifth position
| substitute C for G in the third position ATG|CG AT
Y substitute C for G in the third position
ATCCAT insert a G before the last A ATCEG AT
ATCCGAT
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S@ [ (i if j=0

j ifi=0

Edit(i, j) = { Edit(i,j —1)+ 1
mm{ Edit(i—1,j)+1 } otherwise
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EpiTDisTANCE(A[1..m],B[1..n]):

for j<~0Oton o .
Edit[0,j] <] )~ - ‘l(\)\)ﬂ'j)l/lﬁe_, 0 /

forie—1tom ol ® .
Edit[i,0] i &7 V\ )
forjelton 4

/ b

ins « Edit[i,j— 1]+ 1/
if A[i]= B[] (‘-\ ? s
rep<—Edit[i—1,j—1(]\K @C&) r(@]

del — Edit[i —1,j]+1
else

)\

rep — Edit[i —1,j— 1]+ 1|

Edit[i, j] « min {ins,del,rep} —-
return Edit[m,n] o @ C@\D\ﬂ {WU J
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(i if j =0

J ifi=0
b( Or v\/x&?u Edit(i, ) = { Edit(i,j —1)+1
: min otherwise

Edit(i—1,j)+1
Edit(i—1,j— 1) +[Ali] # B[j]]

A L G OIRTITHWM
0 —>1-2—>3—-4—-55—-6—>7—8—-9
I\
A 1 0—-1-2—-3—4—-55—-6—7—8
AW
L 2 1 0—-1-2—-3—-4-55-6—7
Vol INN N NN
Tl 3 2 1 1-2—-3—-4—-4-5-06
L L INN NN
R 4 3 2 2 2 2—-3—4-5-6
Lol ININININ N NN
U 5 4 3 3 3 3 3—4-5-6
AN AVAVAVAVE YR VR +
I 6 5 4 4 4 4 3—4-5—-6
ool INININD N NN
S 7 6 5 5 5 5 4 4 5 6
ool INININD NN N
T| 8 7 6 6 6 6 5 4—-5-6
ool ININININGD NN
I 9 8 7 7 7 7 6 5 5—6
Lol INININD LN
C|106 9 8 8 8 8 7 6 6 6

The memoization table for Edit(ALGORITHM, ALTRUISTIC)
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Longest Common Subsequence Problem:
Find the longest subsequence common to two strings.

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

V and W have a subsequence TCTA in common
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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
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N "
e 6 Oﬁ)/ ‘ Global Alignment Problem:

Find the best alignment between two strings under a given scoring
matrix.

Input: Strings v, w and a scoring matrix d.

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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C J Local Alignment Problem:
l\]\& VI \/\/UBJ\Q/ ,\I\C(\\, \/\/‘3 Find the best local alignment between two strings.

Input: Strings v and w and a scoring matrix 9.

Output: Substrings of v and w whose global alignment, as
defined by 6, is maximal among all global alignments of all
substrings of v and w.

Or  yoth \?k@ o SW fresite
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e NN N |
AATTGCCGCC-GTCGT-T-TTCAG----CA-GTTATG--TFCAGAT--C
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-ATTGC-G--ATTCGTAT------ GGGACA-TGGATGCATECAGHTGAC
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o 5¢ i]- #ancestors of v; in left(T) » |
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Recors e (Deckbecein ) ngJf@/

Cost(T, f[1..n]) —Zf i] + Zf[l] #ancestors of v; in left(T)

+ Z fli]- #ancestors of v; in right(T)

i=r+1

0 ifi >k

4/> OptCost(i, k) = Zk:f[i]+ _ {OptCost(i,r—l)

min
+ OptCost(r + 1, k)

i<r<k

(C)/@OSQ, Des et

} otherwise
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0 ifi >k
OptCost(i, k) = OptCost(i,r —1)
F[i,k]+ min otherwise
isr<k |+ OptCost(r + 1, k)
OpTIMALBST(f[1..n]):
gO ( INITF(f[1..n])
s forie—1ton+1
_ ¢ .
OptCost[i,i—1] « 0
ford —0ton—1
fori —1ton—d ((...or whatever))
CompuTEOPTCOST(i,i + d)
return OptCost[1,n]
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