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BRASED ON OBSERVATION
THAT GENOWM!E DNA CAN
BRE PARTITIONED (NTO
LONG BRLOCKS WHERE

RECOMBINATION HAS BEEN
RARE AND THE NOMBER

OF DIST\NCAT K APLOTYPES
1S SMAWL.
ASSUME THAT,WITWIN

A BLOCLK, HAPLOTYPES
ARE GENERATED BY A

PERFELT PHVYLOGENY
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PERFECLT PHYLOGENY

"NO SITE HAS MUTATED
MORE THAN ONCE

o\eo\

GUSFIELD POSTULATES
THAT, WITHIN EACH
RLOCLK, THE H APLOTYPES
HAVE EVOLVED WITHOUT
RECOMBINATION ACCORDING
To A PERFELCT

PHYLOGENY
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PERFELT PHYLOGENY
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MORE THAN ONCE
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nxw |- APLOTYPE MATRIX H

H = (.-9\.:0 i € yo}
RoOW= HAPLOTYPE

‘H IS REALIZARLE

IF 1TSS ROWS BELONG

TO A PERFELCT

PHYLOGENY

DUO 1r2 SUSB*MATR\X
e.q. Lo 1

H 1S REALI\ZABLE |FF,
IN EACH PRIR OF
COLUMNS, AT MOST THREE
DISTINGT DUOS OCCUR

( BUNE MAN)
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wxw GENOTYPE MATRIX G
G=09¢) Qe € 105023
RoOw= GENOTYPE

G 'S REALITARLE \F
EACH GENOTYPS énN BE

REPLACED VY A CONSISTENT
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THAT THE RESOLTING
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GUSFIEBLD (2002) SHOWED
THAT REALI\BTABILITY oW
G CAN RE TESTED® IN
SLIGHUTLY SUPERLINEAR
TIME ®Y REDOCTION ToO
TUTTE's TREE REALI\ZATION
PROBRLEM ! GIVEN A
COLLE CTION {EYy OF

SUBSETS OF A FINITE
SET E, IS THERE A
TREE WITIKH EDGE SET E

IN WHtleH EACH En 'S
THE EDGE ST OF A PATH?

PRACTICAL Olw'w) ALG&OR'S
BAFNA,GUSFIELD, LANGIA,
YOoOSEVPH J&R 2003
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SIMPLE GEWNOTYPE
REALI\ZATION ALGOR\THWM
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o) \NDUEeEs Lol

Lo2) o tO,Q'&, Lo,7
L2, ! ey, t‘:\l
T2l CAN RE RESOLVED
EITRER

E QUNLLY Conl, L0

QW
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IN A G\WWVEN PAIR J,Ah OF
COLUMNS ALL OZZURRENCES

OF C2,2\ MUsT BF
RESOLVED THE SAME WAY
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o = (rnlDuos
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CONSTR AINTS ‘

« |F :?a..:\ AND L&\,:'i
ARE INDUCED THENW
k(3:h5‘1 )

« \F CSQ?I AND La‘ ‘:‘1 ARE
INDULED THEN L(j,m =0

| SOME GENOTYPE

CONTAINS 29 IM
COoLS J,», L THEN
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vord .

REALIEARILTY CAN BE
TESTED BY SOLVING RINEAR
EQUATIONS OVER GFial
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PARTIAL WAPLOTYPE
MATRIX K= (k)

N

-)\c‘ 6 log\,X?l

X \NDIAATES WISSING
DATA

H 1S REALZARLE IF ONE
CAN ORTAIM A REAWRABLE

HAPLOTYPE MATRIX I+

BY REPLACING EACH ¥
INn | BY © OR 2

TREALIZA® ILITY OF H
18 NP-COMPLE TE, BLUT
DECIDARLE IN LINEAR
T\WMIE \F ONE ROW oOF
H s GIWEN
PE'ER, PUPKO, SHAMIR, SHARAN
S1eoMP (TOo APPEARD




