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PRoBLEM : FINDING- THE SOURCE OF A BUG

(n‘)()‘l' A COW‘M‘+ SWPM n w}AfCh o COW\MH’ s W\O\!ln‘l’o('b()%ged/
Me dher commis woy be busged o bus—-cwa';.

&ues\ion Which wv\mi“’ hes oq\is‘muy ‘troduced the BUS’.’

Precomptions |« 6 a pacent of % s buaacd onobon ‘
: H\‘::\ Be wtxm?\gv{\:\ bugc&u\.ss / { Honotonccs k\/')a\%\ess\
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then te orignal bug is net
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M:a DAG where eah verfex has an unkvown Satus, except ome,
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FIRST EXAMPLE: A CHAIN
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COMPLEXITY OF THE PROBLEM
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LET ME INTRODUCE YOU GIT BISECT
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h e sovrce code of gt bisech:

* This is a truly stupid algorithm, but it's only

* used for bisection, and we just don't care enough.
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How 6ooD 1> 6IT psect?

6 7
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Quesﬁonz Can 5“’ &Seojf' d\ways -(-‘mO\ an OP+:ma\ S\' m‘\‘eﬂyz

Quidt answer ¢ aksolul‘e‘y "o, * can't

Pm!:os?Hov\ o any 9./ there eide a DAG soch Hhah

an optimal éfm’r%y vses Eﬂ.
and ol bk dways uses 2 -
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for any 1/%\&& eids a DAG soch that
an og\im\ s\’m\'es)/ Uses L&

and 5?-\— bisect a\\mys ues 2 -‘—l




BAK To ReAUTY?
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Definthon

Bfnary DAG = DAG where the vertices have Tndegree <2

Good 2ud

“Theorem
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("31.(%
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A . °
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EXNISTENCE OF A BALANED VERTEX

P ln any binar gmpkoc eadnm . there exdsie a verfex
= soch ot '((s number 0(,3\\\ o(»l antestors  satisties
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Proof  of the —A - approKimation =
loay, (2)
At each s\'op ) s't\' biset chooges a which elimnttes A \eask

A of He verkices.
Lty /9013 Adep A skep
Guo@=g- =

nomber of gt bised v logs (wY
optimal pumber of P |0%,_(mf)




TEHTENNG THE BOUND

The hard ?orh ‘arouiﬂs Yot _A s oF\': mal

log.,'i %)

Edstence of a Pro’n\awrhb Ginary PG Lo 3’1" bisect 7

meos?ﬂ'om let R be any aombers .

- romber of 3’\‘" bisect
- opmd\ number of

There exids a b?m¢7

DAG suh that
= bk« rlogz(l\]+L
& Koy, (2) + lo,[ahec) +4
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"\/91’*@5%\\ What ot bisect diminates 4 o@ e vertie, for the & fret slops?
Constrodkon of an example. for h= 2- Step 2

Sre O Sep | Sm
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"\/91’*@5%\\ fodt sr{' bisect eliminates
Congtrodion of an example. for k= 2:

MAKIMIZING THE NUMBER OF 6B QUERES

L b s veties o He bR sops?

Step 3

| -0~ (9-0-0-
egj

y 7
a e (3) werbices
number of %R\’ owsect

m, =25

Stp 2
Sre O Shep |
%000 | mbeo
e oy
mo-.-.lo
m, = 46
Role  me = nb of vertices a\'s\'zpf
ait2 o me is even
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STEP | ©: MAXIMIZING THE NUMBER OF 68 QUERES

Binary DAG such that ot bisect diminates 4 o@ e vertie, for the & fret slops?
Congtrodion of an example. for k= 2:
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STEP 2: TRAPPING GIT &ISECT

Theorem

let D be a DAG with m wvertices .

and

such  that ab bisect wes 36 c‘owfe.s.

There eists a DAG  Comb(D) with 2Zm werties
such gt an o‘ﬁﬁmq\ s\'m{’eﬁy vseS “052 (mﬂ +1

€ mois odd,, 5?-\— bieect  ses ob+)

Roof+

We assume that e werrices ave ‘bpo\ogl.cd“)(

sorfed ¢

2l 40

® © Comb(D)
® © @ —
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A BETTER ALGORITHU? THE GOLDEN BISECTION
theorthical ao\q\\/sfs o 3“{' biseck —> new (bedler?) a\aorhlhm

§t&_'_ﬂ’. Compo‘\'e. e momber of amd’as/nmbox of non -anceglors for each vev“"e)c:
e 4lé ey

AL] 37 /6 #Y
Slep 2: M= {Uefﬁces oty the leag number of ancestors amo«ds-l'
Mose It hove wore ancestors dhan hoﬂ—aﬂ&S"m‘sy
on a Ue\l’\'e.)( \M‘H\ '“\L mog\' (;a\avud nf\':o

amow\gs“’ vestices of M or Pam‘\-s ot verhees of M
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THEORITICAL ANALYSS OF —THE (,OLperJ RISECT IO
M’V\ TL\?, ']

S a

- aP?raL';ma’ﬁ'ow

%81(4’)
a\aorr“nm Lor Bmwry DAGS  where 3\) aolden rutio

__.L- vl bh (s the o?‘hma\ constant
log,(4)

Problematic DAG Lor the = Comb(¥iby)
whele Fib,h s the m-th Fbonacet tree.

F‘\bo-: o = 0—»0 ‘-—‘b ,. \'/{73

F&: 2
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PERSPECTIVES
Weike an article

ExPe,rMew\u\ resulfs ; 3'\{' bisect V§

Awme)e,- case an«\y sis

o Good model of rundon of gragh (ot Erlds Réyi) ?
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o Theorttical am‘ysis of 3}{' bised

QCGu‘ency of gt bisel” on +rees 7
Con:)er:“ul‘e,: 3‘("" bisect = Z-—aﬂy‘oﬁm«‘{on on freeg
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