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Read
- SHI in Ch 4 ( brute face )

- HW - a quest on for yow :

=
deng ,

or paper problems?
CSHI

coming
... )

- Next week : greedy algorithmsC Ch .

5 of book )
a approximations ( also in 5)



formalize : °t DNA sequences ,
liners

,

n nucleotides each
a select a position In

each :
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Notation
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prone matrix wrt starting
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Consensus score .
.

Score

G.
DNA ) = ;¥M,%, Cj )

Here
,

Score
,
DNA )= 5+5+6+4 +

5+5+6+6
-

Why ? Strength of a prone :

lot means best possible
alignment

-

same letter
in each spot

lyt :
worst alignment -

equal mix of nudeotdes
per spot



,
.

Note : In reality ,
often use

entropy :

Let pij be Lesjjth entry in

pnofle .

Entropy = ¥.,i&.fi#ogEIf
where t= # srequences

This is more statisticallyrobust measure

C but algorithm is essentially
unchanged



Another view : Median Strings
2 liners v + W

Hamming distance
d

,+ ( v ,w ):-#of positions that differ

Ey d
# ( ATTGTC ,

ACTCTC )
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Fully :

But wait ...

Hm
88000800 dust

%ndcdak median



Claim : Motif finding + Median

#spring
are equivalent .

Fr any 5=6 , ,
...

, st . )
,
let

W be consensusstring .

d. ( Wis) = It - scoreGTNDNA)
So : best ( Max ) score

)
That minimizes

Hemming
distance



Now - back to branch + bound :

Motffnding : ( h . l + Dt vectors 5

Median string
-

:

ye twos :

~~



Goal : B- Bwill need to enumerate
these in some order

(along with portal scores
,

eventually )

KB
loners

← here
,

4e

Easier to visualize
over a Q " letter "

alphabet :

T 24 of these

Net : I 'll stick to 2 for

now

Cprinciple is sane )
Psendocode written for

arbitrayk



So : kl liners
( 1,4 ,

1,1 )
If at Inner (

§,qz
,

;y9¥
how to get to " next

"

?

an '*z#
-

c**.gg#( 2
, , , p )

How to get a1?

g-
loop



Called "

nextleaf " b/c of
B- B tree "

base 2 version :

1<=2

Yun U

\ Get
¥4

←
use to

list leaves
of tree

Howdahs

?

@(or post) order



Preorder traversal :

0



Need a way
to skip :

perfect
@

-

@ :EXTLEAF Can't do this !

New routine :

l skip subtree
at vertex Cgi )



Notback to mohfs

Brute force : first try

:untrue : ( n - l+Dt possible 5 's
For each

,
06 ) to get score

noFI:@Eu



B&B_ : Key "

# WX
° If first E starting positions

st ,
...

, Si are
weak

,
then

sits. " st might not Malter !

Partial score : Score ( s
, is DNA )

is first to rows of -

alignment matrix :

Here ,
5+5+6 (for i=3)

÷! !-e
remaining rows : at most

tiff
Here : 5

.
>

TH



So : if score (5. i. DNA )tfti)l
Is less than

-

cumentscore

-

skip !

( ie call BYPASS )
saves ( n - l+1)ti leaves !

Runtime ? same O( lnt ) ' ? )

'

y ? Tgoo
. too



Flipping to median strings :
How many ?

4l total K similar tree

Brute force "

yyl
a- 0Gt )

Total :0(nt4l) ( not lnt )

( Note : led ,B) , but he (500,1000 ) )



Bt B version :

Tree version :

And bats "

-

same running time


