
Algorithms inBioinformatics

Divide & Conquer



Recaps:

- HW due

( feel free to submit Thurs )
- Next HN -

up by Thursday

- Today : Ch 7



today : Divide t Conquer
Another variant of recursion :

• Divide : usual recursion
,

Tout
into halves

,
on

•

C
Mt size sub problems

↳ How to recombine

Classic example .
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More biological .

' back to sequence
alignment

Recall our alignment structure

→

9*7
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(Can use arbitrary scores )
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Runtime - space
:

OC mon )
However : If just want score

,
can get space down

to knees .

How ?
only need up ,

left
,

+ corner to fill
in a cell

⇒ column by column :

store 2 of them

O



Unfortunately
-

can't
recover

alignment .

⇒¥¥¥Think in terms of divide t

conquer now :

define length Ci ) : = cost of
best alignmentthrough cell ( i

, Z )
One of these must be

the best path :

it goes from o )
to ( min )
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length Ci ) = prefx Ci ) t

- su x Ci )
How to get prefix ?

chop off right half

& run dy n manic pro .

↳
nmz time ,

2 on space

Snffxfit
: same ,

but
" flip

"

the rectangle
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Rockett ( 7. 3)
Consider I at

,
2 DNA

sequences ,
divided into

blood of length t

U = U
, U2 '  - Ut Utu - - - Uzt Hate

-

-  '

Uke t- -

✓ = H'feH---Vry - - -

Vk . t

( ie if t  =3
,

divide into codons )

We will seek an alignmentwhere
every

block in a

is either aligned with
another entire block ,

or is inserted deleted altogether

Goal : Ford Best such

alignment .
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Solution : Try each pair
of

ba§ndEfsE%epute000%119

global
alignment
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Runt me
-

'

.

each block ' Gi, ; : txt
block

⇒ OLE )

¥ x E- pairs
⇒ OE )

⇒ OLE ) . OH

⇒ Ofi )



Interesting

speedup

: ( 4- Russians

Let technique)

Don 't compute all ¥ xhz
Sub problems

Instead
,

consider all possible
length t nucleotides

↳ 4tx4t total
pairs

Store the cost of
aligning

in a table
Runtime : If E-login

,

4tx4t=nkxnk = O C n )

Resulting table ,
Score

,
has

only 4tx4t entries :

Och ) size



Runtime !

→) entries in table

. each tableentry takes

Odog -
n ) time

Then same dynamic
program

:

Then ¥ x E time for

dynamic program, plus
Oflogn) lookup time in

table ( since need to And
where it is stored )

Finan : 0K¥ )



This can actually be used for
LCS problem ,

also .

idea : break up into txt

40
.

.

hues age ,

ME rows

n It columns

total :

ht
E

Ccan't just use top left a

bottom right corner

on each )



Brute force :

4T x 4T sequences ,

and all

possibles

for row

1st row : what is possible ?i¥¥#¥¥

so :

egggfga.es#aEEf2t

Size of
then
4t×4tx2tx2=OCn

)
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