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In forma tion
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MUTUAL INFORMATION
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The Set Intersection Froblem
| (€be < _!4__ ) :

Alie  Bob
_: JHEOREM
% Alice and Bob must exchange
XY QY hits in the worst wse

o Kayanasundatam and Schnitger (1987)
e Razbovoy (1190)

o Bax-Yossef, Jayram, Kumay, and Stvalumar
NN | (2004)

}oal: y <Xi AY:)



ProoF  TpEA

Assume Communicat.m m << n.

Feed vandom w)guts To the Ffo’foml. a'nd obsevve
the ‘l:mnscnft |

. . Fid a coordinafe that both Ale nd Bk n9319c'£

Arﬂue fhaft 'H)en the Ffo{?xol. ?)wkes errors coqu
P-robabbuj )/ |

' An n-bit Problem 'i'o» ‘o one-bit fmb’em |



RANDOM |NPUTS

»

e Pick a Paftem T e {A,s}
There are 7" Such Paﬁems-

? Wijrh each Paﬁem i assoaaie. a st‘}i&ch’on on
Lh,gu,'fs: D, =7 s dtibilios o fofxfosl’

& ! b
(o) 'A.\“ b- '/3_ R &=
Xi C { \ m\-\.?mh Y x‘ ?
 faldi !
'IE:_-A = i ’E."B = { o i l’)nh. y;_
Y'_' =0 A wihy Tnh- ha

(independently v end coordinel



The ngjleatec! toovdinale
o fix T ard consider (%) » Dy
* IIx:7] ¢ HIT] ¢ m
aeE [X,fl’T] < m
o Similady, X IIVT] €

2 (ZB:7]+ IR ) & 2m

__/

e

Altenlion Pa'\cl Yo coovdinale i



Jhe neglected coordinate
> (LTI I[¥:71) < 2m
AVefaﬂe over all T e /e.q)
i E[(7,5 1+116:71)] <
J

3 Coovdinale i’ Such that

f‘ .Zz-.[xi':T] + _Zz-[}i*:T ]]

Fix Sucth A NEELECTED (coRDINATE

?’( X

R
L



The one-bit set in'l:ersec'fion )ml:lem |

aka -

AND
Fix the Paffem autsic,e cchclin_afe; L,
Outside i* eithex Alice's i'n[)u.t bit is yandem av

Bob's &n)oaf bt is vandom.
Neither Alice mov Bob veveal much abeut their /1,
Ya:nc’pm im’ad: when the othev ]ga’tj Mﬁ éﬁ
Yet the rmfocul, ComPufes the AND af—H\eu fm?ld?&
with kﬂ\ ?nh QL\LE

Ts Is  IMPossIBLE @L3?>



Alice and Bob,

Went at it

D iskmg it oul,

Bit by bit,

Neither ol them,

Noul.cl '|:a\&e_ Q. LLJE,

So, LA it wag,

By the time they quit!



CoNCLUSION
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Ouccessful ideas in science ave those that ave
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