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Zuckerman's Prolo]em and the ETAC

Thanks 4o David —Zuckerman, ‘nwe ﬁ)”owin Fr‘o):]em
Circu\&'\recl’ }:efor‘e -.[ \e@ -()or- Euro]oe, ot 'H'uje ”Dapor}.

ynent in QMS']'in.

At o Um‘versib with N )’)r‘ofessors, commit ees
have to be —(ér"rned under the onowinj constraints,
COZ each C.Omm':-H-ee cor\sis'l‘s of an odd number‘

o{) )’:rc{)essors
Ca: any two distinet committees share oan even
num per OF rofessars.
\/\”10.‘} 1S ‘H‘]e M aXimurn hum]:er o{) comm;—H—ees
het cen he -Fof‘-med?

* *
*

".Be{ére | eavin the s T had J'Foujk') about
the fzrob]em bu¥ had not solved i+ The N dis-
‘\inc* commidtees each ConSiS‘hrlcj OF)Q Sinj)e pro-
?essor‘ meel both COﬂS’)‘f‘o\if\‘}'S) so the answer
s >,N : Ex]‘)\orin t+he I)ossi)o‘nli*’-ies {éra ew
SYna” Vo.lues o]() % Save me +he ”mor‘c.l cer-
"‘Gin’rj " Jhat the onswer was also <N |

1 quick\ decided not 1o use set no»]-o.-l-ion,
which T c‘\Zﬂ'J- like (neuer havinj —Féuﬂc\ i+ help-
F)ul) but 4o characterize instead “each committee
b:j o vector OF N }ai‘)-s, .H‘ "‘oo\( me wmore Hme
1& decide how —}-o in)rerrre-}‘ H;ese ’Di}s‘. were “’)ej
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booleans r'e}oresen}inj 4rue/{ﬁ.]se , Oor were 'H”e'f)
in\-ejers re.):.resen-hnj 0/1 .

Thitiall T was cdiractea by the boolean inter-
J 9
)’Jre'}‘a}ion becqu.se -H\e. ccn“"\nued e uivalence. ex~
resses So nicelj the evenness o? he number

o? its Ise argu\menJrs and (0 requires us to
Py atrention 4o such odd/evenness. In (i,

owewver, the notion a{) Slﬁc\rinﬁ requ’:f‘es ws o
PGJ a')-l'cm\‘ion ~\-o -Hwe io\er\‘-ib oF 'Hwe )')ro]peSSOrs
as we\l, ‘Ou+ 4'\'\‘|S ‘Idenl'il‘ S no¥ reo.ll \'“&F/]EC}—
ed in -Hne ccn‘l'inu.ed eciuiva\en ce w\ﬂ\'c\n s de-~

ined on wunordered bea s o? crauments. Thus 1
bund +hal in the contéxt oF is problem 1

Cou\d Y\O’)' maanu\\c\'}'e 'Hﬁe COhgiﬂued equi\fa\ence
in o Yheaninjfu\ manner.

—Tﬂb\f‘ﬂin‘j m Q“"l‘en“'ior\ —,-o -“ne iﬂ]‘ejer‘ in‘}‘er“]’)r‘e—
takion T rea\jized that both constrainkts could
be exFressecl without exP\icH mention o{) e
individua\ Fro{)e.ssors in Terms of —l']nc Sco.\o.r‘
Pr‘aduch

Note The scalar Producl- * (s o\eﬁned on pairs
0? in%—eaer Sec]ue,nces OF e.clual ]enﬁ'y‘\ b:)

(1e[] =0
[X'.XS]‘EB:D?J = X'D + [X5]°[‘:)5]

(End op Note)

Here s ‘nwe Prob\em as L Posed ir +o +he ETRC
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on Tuesdaj 12 Jur\e 2001

Consider « set \/ o? 0/1 vectors o? N com-

Oﬂeh“s such thot
EO: (Vi: v, e Ve Odd.(v&-vi))
Ch . <\7’£,J". v",\ﬁe\//\ ii—-‘j: even.(vt.ovi"‘»

Show +hat V contains gk most N vectors

(Remark —nne. ’\‘wo COﬂS‘)‘rain‘}'S can e/\ejcm}‘j be. cCom-

hined into
<Véu‘: v,V €

anel -Hnis 15 ver‘:j eﬂCOur‘ajif?j- (Encl oF/Remc.rk)

V. £=J = odd.(vl:'\:}-)>

Because in N-c\imensmna] Sche ‘n‘:er’e are no
sets o? more than N linearl inde_renden}- vec-
tors, the ETAC set out to s"zlve the Fro\:]em
\DJ S}‘lowin -”—m} ‘H}e vectors in are ]iﬁeo.r\j
\Wdependest. Let OM denote +he zero-vector oF
\erB h N and leb «x be o Sequence o? oS
Moaon coe@ﬁc)en"-s GS -H-’e.re are vec»}'ors 2 V

J
Linear inc\e_penc\ence oF) the wveclors V. oin V
+|ner\ means -H')a} —For anj X

(0) <Z£:: °<‘:.V‘:>=ON = <\V/‘ 0("=0>

Tn mj ex?erience, wi')-\w lfnec.r- c\je,\ara, ‘Hve com-
onen*‘s o —H-.e, ve.cl-or‘s and ‘\'\ne. Coeﬁcien'l's
X o? the linear com]')os}—\ion used o r‘anje
over the real numbers, but -for]runoc]-el some

o? Yhe ETAC wmembers hnew that the whole




EWD I20%a - 3

Yheory is also a?P\ica\rg\e T 'Hwe {.‘)eld oP rationel
numPbBers. The vector com]’)onenl-s \oeinj ir)-\'e er,
and \nence ro«\iona\, i].- Su\-?ices +o rove (O)
-@)r‘ l"a%::na) xX . ’.Bo\‘}‘ Since \Q@w— and r‘\'s‘ﬁ’]‘ﬂ]ﬁcmc\
side o? (O) Gare M\fo.r‘lan"‘ J(E‘;r- mu&n-':ya\ica'}iorw
0(7 A )'D:j Cu COﬂS'}on')‘ ‘[’L\o\}' Al e -ﬁ‘Om 2ero,

we can coﬂﬁne owur Q-H-en%‘on +o in'}'eﬁef‘ 1
( Because Hhe number OP vV, i3 ot most ‘ZN,

i.e mi‘-e.7 WeE Con mu”i}:\ X bu o COmwmon
mun-i)o)e op the denOminoT?-ors ofj—H-,e x. +o

geﬂ' all coe@aicierﬁs ‘m)reser‘.) From now on, «
stands ‘G:)t‘ o Sequence O inl‘ejer c_oe@ﬁcien"'s.
We observe —(ér- Omj J in roﬂﬁe

<El:'-‘. 0(‘-' V‘> = ON
<2£;: X -V, ye v =0
22N

{’ distributes over Z}

N

<Zc‘ 2 (O((-'V(.)' \/J> = Q

1)

{c and @ mp\.l'b\a“‘j associckive]
(2 , * (Va"j» =0

1l

{SF\{}‘ r"c.njej ‘\-}')oin“ r‘u.le.}

C2ex é:fJ’- X, (Vd"j)> + oo ( ) =0

J YY)
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= {m‘. mlre.ger)- C1, i.e. even. (Vf"j)}
even. (“J'(Vj'vj))

= {Co, ie. odd.(ﬁvﬁ)%
even. o

T\ne above. Ca\cu\c«hon im)olies wi“w the aid o?

Some elementar a)je\pra thot

(1) inkb.x A <Ei:: Wi‘v('.>= ON
is invarian%‘ under X = X/2 . whic\n ollows ws ')'o
COHC\MC‘E ‘\'»‘)GJ' wnder ‘\"L\e '\"ru-"\q o? (15' eO-C\'\ of}
is divisible )—;L‘j c.rbi}rari‘\_j Luq(l? powers OF) 2 end
hence =0 . YAna thus (0) “hos been estoblished.

Nuwenen, 25 Dunez 2001
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