
Algorithms in Comp .
Bio

Partial Digest Problem
Gontt

Profiles + Mohf Finding



Recaps:
-

Essay due Thursday
- New HW

,
due next Thursday :

will cover 1st part of

Chapter 4

Read : - use whatever
,
but

#
source - put in your
In words

-

groups we fire : rule of
thumb is to write up
late 4 out notes

,
-

only use them if you
need to

- A couple of
you

had questions +

suggestions about future topics -

please emailme a reminder !

Now - Ch4 ,
on Exhaustive Search ...



Lasted

: Notation

Dfti .

Amuktt

:

ex :{ 2,22 , 3,3 , 4,53
{ 23,32 ,

4,53
Dfn_ : If X is a set of n

points on a line segment,

oX={xi - xj
: kigoen }

Aside : How big is OX ?

@
EffieEt : Let

11={9-34,310}

.

oX={ 2,2
,

3,5%5,4
,

7) 8) 10 }
={ 22,32 ,

4,547,8dB



lasttimj.cc#

:

why ?



Two ( slow ) solutions :

~O( Mni )

+ observe : do we really need
to try everyvalue

< M ?

Since 0 is in X
,
if some

x¢L, then XEX .

So :

~O( Lng



A better way [ skena 1990 ] :

Include 0 a largest value in L
.

remove M from L "

MConsider the next largest
value

,
called 8

.

Where could S be ?

× @gbgkt¥¥¥yg- amax{leL#
M

Then what ?
remove 8

,
check

@M - 8) EL



¥

:#
=E**$**$6#**

14=10 = (E) =nh¥
solve

...

=n÷- nz
nts

Build X :

Cst. # L )xsttxailIfx

,=OXE2
"

11510E8
,

so X. 2=2

now

82=7
now

85-6
;



Formal algorithm :

←
remove EM
M from L

:→:*
g)

Note: - Recursive !

- Undoes mistakes along the
way

- Lists a1 sets X st . oX=L



Runkle prefers
' "

checks "

Worst case : ftp.sfve
In )= 2T( n . 1) + An )

,

( Towers of ltwaonge,but

Ofzy
a soap

If only one

viable
alternative ,

then considerably

faster
@ Cn )( But both can be viable ! )

This works much faster in practice,but polynomial time algorithms
didn't come until 2002

.



Shifting to another problem "

DNA profiles - motifs : Ides

-Frequent ( or rare ) substrings
may Correspond to

regulatorymohfs in DNA: f-no
Picture :

'

fever

Brute force ?



However
,
hard to spot when

not underlined ) !
(

-

Even worse : DNA mattes !



formalize : °t DNA sequences ,
liners

,

n nucleotides each
a select a position In

each :

Kat
)

+ 1 = sianttl

÷
-

÷
-

a

To .

Matrix

matrix }4
string



Notation

:PG⇒÷
prone matrix wrt starting
position vector s

Mpcs, G) : '

lgargeosftcpqsztin column

Ospets

%)
Mpcs

,
(1) =5)
mm:c

:ib¥E



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



e

Note : In reality ,
often use

entropy :

Let pij be Lesjjth entry in

pnofle .

Entropy = ¥.,i&fiElogP÷f
where t= # srequences

This is more statisticallyrobust measure

C but algorithm is essentially
unchanged



Reframing :

Sift through large # of
alternatives to And best one

( n - l + Dt starting Positions !
possible

5¥:
Counting

in base mltl ? )



Branch + bound intuition :

What if we can go partway,
but rule out entire subtree ?

1st
positions

→ 1
z

3

%)
,

~
3 1

z
3 1

2
3

€
, .

3

( More details next time
,

plus connection to medians )

(through mid 4. 6)
rest of Ch4 on Thursday


