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TO REFRESH LET'S PROVEFIRSTTHAT VIX Engg x a

aid x at mainE X EX EX a

maidE x EX 2 X EX EX a E EX a

mainE X EX EX a

EX EX
WHICH IS ACHIEVEDWHEN a EX THEN

maiden 112 all reignEllz EZ Ez all

myp EEi Zi Ezi Ezi ai where a a an

malign E Zi EZi 2 12 Ezi EZ a EET Zi a

map E EZ 11 HEZ all

HEZ EZ 112

E111,2112 E ÉZ i where Xj Xp Xin
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E.EE iZsiZi

É EZjiZi

E Zj t.IT ZjillEZ BY INDEP

É Zji BY THE MEANZEROASSUMPTION

ÉEÉZ i
411125112

a LET

wipYi
up ya

ist gn

BE IID SIGNED I V S SINCE I Yixi 0

E111Yixilli EllYixilli Eix xillin

THEREFORE THERE EXISTS A CHOKE OFMili S.T.li Yixill2sn_THIS INTURN
IMPLIES THAT 11 Yixill Vn

b LET 111.112 1 x Xn and Y Yn THEN IEiYikill MM SOTHAT
THE UPPER BOUND IS ACHIEVEDFOR SOMESELECTION OF Yixt YnXn


































































































LET Tlefte1ldotsenright SOTHATCONVIT IS AN ln1 DIMENSIONALSIMPLEX THE

CENTEROF WHICH IS xfrac1nsum_i1nei LET Y BE THE CENTER OF Δ K 1

DIMENSIONAL FACE OF THE SIMPLEX SAY Tk CONV hey ek4
THENTHEDISTANCEFROM x TOtauk IS

leftxyright2leftfrac1ksum_i1kei1nsum_i1neiright2
leftleftbeginmatrix1kfrac1nendmatrixrightsum_i1keifrac1nsum_ik1neiright2

sqrtfrac1kfrac1n1
THEN THE DISTANCEFROM x TO ANY POINT IN TR WHICH CAN BE

EXPRESSED AS Δ CONVEX COMBINATION OF C Ck is at DISTANCE

BIGGER THAN VK.TT AS REQUIRED
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LOWER BOUND

fracnkldotsfracnkgeqfracnkn1k1ldotsfracnk11leftbeginmatrixnkendmatrixright
THIS CANALSO BE OBTAINED BY SEINGTHE RECIPROCAL AS INSTANCES

OF SAMPLING KTIMES FROM A POPULATION OF SIZE N PARTITIONED

IN TWO CLASSES ONE OF WHICH HAS K ELEMENTS

THE SECOND INEQ.IS TRIVIAL

UPPER BOUND

sum_j0kleftbeginmatrixnjendmatrixrightleftfracknrightkleqsum_j0kleftbeginmatrixnjendmatrixrightleftfracknrightjleqsum_j0nleftbeginmatrixnjendmatrixrightleftfracknrightjleft1fracknrightnleqek
THEREFORE

sum_j0kleftbeginmatrixnjendmatrixrightleqleftbeginmatrixenkendmatrixrightk



 

































































































LET VleftBright BE THE VOLUME OFTHE UNITBALL IN mathbbRn THE VOLUMEOFTHE

BALL WITHRADIUS 1 5 N 13 left1snrightnVleftBright THEN

left15nrightnVleftBrightleqe50006VleftBright

THEN ABOUT 99,4 OFTHEVOLUME LIES WITHIN DISTANCE 5 D

OFTHE
SURFACE.LET

Rleftxright2 THEN USINGTHE SAMEIDEA OF THEPREVIOUS EXERCISE

FRleftrrightrnVleftBrightrn 0leqxleq1

THUS
1 0leqxleq1fRleftrrightnrn1

THEREFORE

Eleftxright2EmathbbZint_01nrndrnlleftn1right

THE BOUND IN EN ASSUMES THE K VERTICESSELECTED AREORDEREDOR


































































































DISTINGUISHABLE WHICH ISTOO STRONG INSTEAD CONSIDER

x1ldotsxNk
WHERE xi IS THE NUMBER OFTIMES VERTEX I IS SELECTED WHICHCANBEO

THE OF NONNEGATIVESOLUTIONS OF IS

leftbeginmatrixkN1N1endmatrixrightleftbeginmatrixkN1kendmatrixright
SEE E.G CH 1 PROP6 1 OF Δ FIRSTCOURSE IN PROBABILITY THIS IMPLIES

THAT EQ 103 IN THE BOOK CAN BE REWRITTENAS
VOL P leqleftbeginmatrixkN1kendmatrixrightcdotkn21V02 B

BY EXERCISE 0 6

leqleftfraceleftkN1rightkrightkkn2leftbeginmatrixe2Nkendmatrixrightkfrac1kn2leqleft2leftfraceNnrightloglefteNnrightrightloglefteNnrightleftloglefteNnrightrightn2 SINCE K N I 2N

n

TAKING k0 n log en n

n

leq2neloglefteNnrightloglefteNnright10 glenleftnrightloS
l
leninn

leq2nenenleftbeginmatrixlogleftennrightnendmatrixrightn2
leqCnleftbeginmatrixloglefteNnrightnendmatrixrightn2

logleum
SINCE

log
n
cen1n 1leqn

n

TAKE xlogENIN AND yx1x
THEN logy1Rightarrowye

THIS PROOF RELIEDHEAVILY ONTHEHINT IN THEBOOK ITS MOST SIGNIFICANT

PART WASTHE SUGGESTION OF 1a0 WHYTHISVALUE OBSERVETHATTHEFIRST

INEQ.IS MODE OF TWOFACTORS THECOVERINGNUMBER GIVENBYTHEBINOMIAL
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COEFFICIENT AND THEVOLUMETRIC TERM KM ONCETHECOVERINGNUMBER

HAS BEEN BOUNDED THE NEEDTOKEEPTHEREDTERMBOUNDED DICTATES

THE FORM OF KO

IT IS ALSO INTERESTING TO COMPARETHE BOUNDOFTHIS EXERCISE TOTHATOF

THEOREM 0.0.4 IN THEBOOK TRY A COUPLE WITH SMALL N ANDN AND A

COUPLE WITH LARGE N ANDN YOU'LLSEETHATTHE NEWBOUND IS MUCH

TIGHTER
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