TWWRAT 273907 1ne

Ao AN Yivab

1) MND IR ¢ DT MBI TR APR FT1 p = 0 TWRD RN P OY IRP Tpn vy
.p > 0 FNIT NAA RYTIRD 7NDA T TP Mabynn By g nTn XD (07D 1R oMY 0°BaKn

R IDWNL Q, Q' C {1,...,n} P"N Bw mar by + MM2N0MT a7 DR T

0 MI2N0I2 Q=2 TR NP WMR A i € {1,...,n} 237 R"T v 8% Q DX 9721 MUR e
A1,...,n}"2 DMK D03TIPRD MM N'3 1PN

Q' =Q NRYIWIIR,|Q| > ¢ D”PNN DX o
| |

D WA 7127700 2o MDY IR R C {1,...,n}\Q R MM L|Q| < ¢ D”PNN DX e
Q' =QUR YIIM ¢ — |Q| ®7Tm

F e F mvp" y1Rea nx A, ,"F C Q 07pnn amMayw F e F nuop" YMIR\T DR A2 103
Ovpnn THRNw 1PN LPr.[As] > Pr.[4;] ovpnaw 27 0wl mwkl 'F C Q' 0vpnn Amayw
™ T DA 0T 19IR2 3980 Q 3 Pr.[A;] = Pr,[A] 07pnn 19 M3 .Q C @/

°p) 2P MW X 087 Pr[B] < 2t ovpnnw 27 wl .'|Q| > ¢" YTIRMT DR BT 001 NNy
T Q| = t" ORI NN Q' Bw mavanan ot < ¢ 935 0 Mo (E.[|Q|] = pn D7PRRY NIXA®
1M1 T nN%2p% MPManona Yw e awon g DT T C {1,...,n} 93% JRw 1on v nubanab
AT =B YRR NN T AN Q' v mavannn 19° Pr Q' = T(|Q| =t = ({)/(}) ((Z) = 1/())

L 0nn Q Bw maban?
D091 ,Pr,,[A] = Pr.[As|~B] > Pr,[As A =B] > Pr,[As] — Pr,[B] > Pr,[Ay] — Er ovpnn RN

@713 Pry[A] > Pro[Ag] — Bt > Pr [A1] — 2t = Pr,[A] - 2t 5P

PI2R NN wonb

oR [k/2]7% mmw nra? M f(k) mepnen By Panon L(p = 1 vTaw X' e < 1w omn
MIYS PI% *0 ,ROIMIEN AP RO WA PIPNON 2[en] < k < n OR K72 e 1 < k < 2[en)
TXPNON DX AT QAR I T8N L1 < k < [en] 99 {2k — 1,2k} DRI TR Mnaba MR
A2k — 1,2k} C Q YMYw 1 < k < [en] 0P OR P DX 7

Pri{2k—1,2k} Q1 = (323)/(0) = ggg:?) < (g/n)? PRI MI2N0IT DR 2WNI Y12p k& MY
7T L[en](g/n)? < 2eq?/n "y DON RTW 92 7PATY 215707 , MYy MRNT TIPR Dy gonid ab 0 by
.q < cy/n/e DR MAT2 270 M2 v 12°0% 01N ¢ = § Sw Swnb

,c/nfe < 107pNn N 0P n NIV .1 > 4/ DPPRNW 03 13T ,72Y17 21N RD MW N2 mayn
NPRY 5w AR 7312p TR0 By PIpNST IR MNTY WK Rw 1

PIN NN NN

PR PEPNDIY DRI MANT NRI2P RO F WKRD "IN R Y1937 TORWR NRXIN wnnwi 1R
1 << n 0ITPR P2 M ORY 2 ¢ 0P AR WA LF = {{i,j}: f() = f(4)} ,PT2 .y"nn
T2y Lf(5) = £(§) DM 0,5 € Q 31 22p3 2 mnpb MMANoA IR ¢/ \/en MMANDMA Q2 NTAY



Q DR DIM2 UMK ORY PPOA2Y "N AR ¥1925" NRXINI wenwa? any Yo ¢ = 6¢ yapw
.2 mn2’% MN2n02 71D 2 WIBNI TR [cy/n/e] 2T NPT o0 MMDI? 1DIND

DT M Bw F oM 91T %3P NP IR ,PRDIMNN AP RO f ORW XTI WK 252
R owe = [f k)2 031 <k <n 55 3'M0ark fw 9% annT an oo R o
f PR DoIw 0w Bw dvmernn Ieonw won Lf 8% k T DR 0°93pnw 0°03T1RT 7801
MR Y'InD £ R TEAY nn byw 35 0wl 75 owh 307 max{0, wy — 1} PT2 XIT PR0IMIED
P10 XM .OAR TR PRD 019 f(k) AMRAN AX2p D3 75w 20y DO IR MIwS 023 RTIM
{1,...,n}\ f({1,...,n}) 0°27y7 NX12P 57 #P3LMIED £ DR TIBT? PRI 710 1w y3ab wax
DwRNwn PN DR P 1 BY) no— [{k: fl(k) > 1} = Sop_, max{0,wy, — 1} PPT2 X
535 f~1(k)m2 D1 0K wy, — 1 MW 1R A% 101 19,0 wr = [{1,...,n}| = nm2

AL oonP\ F{L, .. n}) TINR AT T 0N 0097y R 937 NN wy > 1 1YY k

MW DN O AT [wy /2] 790 RORI 17 D1 DTan £ (k) nxap 905 A xiapn n»iab
MO (M MR I F ()M f (k)" DpRn vDa k£ 1 113Y) A7TAT 8D 071 mIA bw Axiap
Sor g lwk/2) > 3op_ max{0, 3 (wy,— 1)} XKW F 5T Mo’ L F2 72K 0192 KT FIT3 2R 90 )0

JF'| > en/2 D7PRR IR ,TROMNDN PN X7 f OX J97

55 7m3% bw mwwi °%) Q NN Ny F/72 1R wIBNI RPW 19°07 X 010NN ¢ = 2 7Ny 2l
PYT2 RIWT IR WIBNI RO M12°07 L{i,j} € F PR 935 .(//\/en MNANOAA Q72 NP DOTIN
D) DM TR AR WIBNI ROW N2°07 AT 1 0 FOPRY von .1 — (¢//en)? = 1 — 4/en
IR WIBNI 7 AT MAN0A2 19 5V (1 — 4/en)l T < em Ve < e72 < L xyp (02 myRn

DR 7990 100, T2 9K wIen: vied  Fm2



1w Poaan 1ne

ARSI PR NPT
XTI Q, Q' C {1,...,n} MAT DY 7 MIINOA MM TN DY

289 Q' NR 9721 R e
Q=Q Y1 ,|Q'| < q 0PN DR o

PPTA DR ¢ oo v Q' bw nX12p07NNN NPRMECY (Q NR 5733 IR Q'] > qD¥pPNn OR o

F e F no»p" yRn AR A;=2 1903 ,0T00 230 "noma AR yivab! abrwn 1anoa mo
M VI LF C Q07PN MW F e F nnvp! YTMIRNDT AR A" "F C Q 0P Amayw
Q' *3 ,Pr.[Ay] = Pr,[A] 0»pnn 0yan .Q C Q' 0P TBAw 1O Pr[As] > Pr[4;] 07pmm

™1 7 NN 70T 9I83 25800

TR MIVE TPNWR 85 Pr [B] < e~ P=9/7)n/20 gopnn Q| < ¢" YR AR B2 1003 70y
= pn OW D°2°31 WK ,"DANPAORI NPMI200T MEew" 01IPR P 2INT NN 2 oORNRA Pon
TR AWM AR 31920" Bw At T TIRD P D MO 5 = (pn — q)/pn = (p — q/n)/p

4 AN Q 5w naanA> AT —B YIIRDT NP2 T AN Q Sw mabanmnw

Pr,[A] = Pr.[A1|~B] = Pr,;[4;A—B]/Pr,[-B] < Pr,[A;]/(1—e~(P=0/7)°1/20) pypmmw 3213 1987
W70 Pr,[A] = Pr,[Ag] > Pr [Ay] > (1 — e~ @=0/m)n/20)py [A] 19

PIRM NN NIND 8D

INPIA MIDRA D77 DTN NPNIP MPPT2 Y 1yeun NPnnmR amT Ny wenwl KT 9y
VWD) oW YoopnT MNPRWI 900N NR YXIn TN KWW ARTI 13T MWK PRT 0o
¢ PYTAWRILY TY NPMITIW MAPRY TV YRI? 0T ARTI,MATY IR 92pY 7871 12w 7pn 952
Y'Y AT PPN £ oo DY MR YOI, Y onvAPRA DR PUAD 0pna a0y (2770 mnoRw
n! 1731 MM 12N NI PRI R 0 WRD LG € {1,...,n} 997 (foo)(i) = fa(i))

JMWBRT

TWBR) 7T R PRVIID NV D A00NAn f oo DY f Dw pnann L f mxpne SoSw 25 oows
J2 M5 (AN 92 03 M2 MR AT PAR PRI 9000 PN92 nmaw 1WenR a2 wenwi?
Syn MDY 122 35BN o(i;)"W A2 W iy, ..., i1 MAPRYT DR PRW onORIw INRD
MY NP M) 4; DR YIP ONORT PRD Wp 002 L{1,...,n} )\ {0(i1),...,0(i;_1)} %P
YNRNT INPA2 o(i;) MAZENT PRSI 1PN ¢ WRD - MEXT D°BNT PTINA NP MprTa
mnP R IR oM o P Y ({1, 0\ {as,...,a;_1} Dyn o wan Al o (i) = a;
12PN o7 MDY 19IR2 TN MANDURWY N¥12P P2p1 L f RPNETN MNPRYY foo PPN

Q 51 {1,...,n} dw o wann

f IR PT2w ormaoR 1P v Anyw R'TWRIN APYOT 8% MPW DR NYR 1200 11 0N Yo
DRW 2% 01 7Ny .q 270 73127700 91 MM 1918 Q MNPRWT NX12P Sw 7N MysnKa
D PR U0 TN AMT anaRRIY 3P WK IR L f(1) = f(j) DMWW Q TN i #£ j DPp

JPROIMIE MR A1 R f PRPNDT

RPNDI) 7o f DY WMR 7O L BY IMR A0 DIpna DRI R RO MPWR DX YR ANy
JPNMBAY NN PROMID ROT 7 WRD (€ {1,...,n} 999 (1o f)(i) = 7(f(i)) "y NITIMA
WY Ny TR PRVIMND NPAD D anonmn ro f SwY f D prnann £ 905w 25 oows oyan oa

3



0PN IRY) f(i) = f(j) DMWY Q TN i # j VW IR :Q MNPRY Nx1ap 935 NweR nw prTa
((To f)(i) i e Q) a7y MTOw X (1 MI2N0M2 AMT o MORM (1o £)(i) = (1o £)(j) 03
TN MM XSS D09 ¢ Dw NYPIwERT MATon B Dyn onmienir 12X nabannw 027y N0 K7

.Q Byn £ 5w opnn o7y 7PN ArK oRRA Sw RTI Manon 2w pna {1, .., n}

mpooe bw oy

Y0 S = {u1,...,us} TXP MY PRI dw2 NOW onMGRA IYRTIT NPT MD Dnna
M3 L(MAMM NMWER OY) N MDA 19IN N u; 93 WRI s = 16/ —41n(e) /e MIY 0NN
X599 v ,572 IR 12w MNRR 1 00w Sn MY o whw A mE 35,2 mina® mnanona

JIRD ONRY Snn Ny

mnwp »on oonn? S72 19w K9Y 0°NNET 93 NR IO TWER 11910 ,07PNM IR TPYnY RINM 177
(1 570 M mpPop omR I NPRRW 1) 7732 DWW $n27n N RP MyRnK

5515 ,mp kD Mx1aph mpionn o) S Sw nrawara mpionn 9o by Hanon o wn 1 25wa
AN AR P75 0 ApYon D% ("0 MpIPn sS M KD w0 - 072 0ONRX s P 1oveR
NX 0Xn%1 93 07 OX MN2PRWT 90M3 TI0N? 0°9107 IR LNRT DY AT N B3 bw apion® mbw

(ER KD 71 Dww NyaxTYT npr7ab TIId) S v aTm apten 10

v’ OR P17 ,(MN2RY (5) = O((log(1/€))?/€%) 2"o) S-2 onnx Bw mawr 53 nx HRw: 75 0w’
920w PP DN AN RITN2 3wn ppiye wipen yxab bwnk awaR) o o°popb S bw apibn
MIPPIT AT OR %D 71 35w MNTY 925 AR IR PR ORI I RO TR 10 ApIPn v R (072 1P
Sy, ..., Sk APPAAN TN LD PR S DY MIWIMA AIATTNN 03 IR L,DONNR 1 o°pop Bw TR 1
IMR TN v € S;"W I 77 DR A IR v € S OR AR ANRI G AT NN D0 Sw apon S v
XD 17D21) MY SN 1 DTN ARIP T RIT IR ST W 0 PRI v € V\ S OR ,NINR LV 312p5
M2 ,NPTIWER 7D B0 OR) S;73 DY v7? wOw D S, M IR mpna (Vi ..., Ve MRpa i

V; %1395 W VI AN ,(JP3van N Jopi it DR

"2 1DIRI) (v1, w1), ..., (v, wy) DNAR W M3 Pw T 7%12p M1 PR 19IRI N2 AT 25w3
981 P (vj,w;) AT DA N WP ORA PITA1 LS PW ApNT MY ot = 4/e MY L(MIIMD MIweR oy
(V=2 010w R55 V' \ S 0°nnx R 07 ©1927) V; MR? D22 Wn w;™ v;7w 9 1 < i < k 0”p DR
oYY V™2 7N w; Vi TN v 7w 1 1 < # i < k Dpw IR LG Nwp APR vjw; DRT O
MR 22p1W "12°071 , 00BN MAT $nn N 12 w2 WA PPN OX .G Nwp 1D KO vjw; NRT

(25 + 1)t = O(log(1/€)/€%) = o((log(1/€))?/€?) X1 XD Mn°Xwi1 79on L& *"y oon

mMp 9P 5w IR 1R RITY 773 .0%32wan TR AR P77 KD OR P77 OR 7737 IR 92p1 137 Hw 19102
D*1Bn MAT NIon AN G Yw MpPopn »8% mbw apYonn nab Ao S X3P Yo% crnn bapne
5ap> anabRA 1997 ,(S™D Nwp 1D PRI ST KRR NMg oy mar 5952 0°pTIa RD MR 11010)

DRPIAPRIT 07 TPYTR MN2AN0MAY IR 12T 271 12173 MN2nona Papnn G AR I 2w T80
() APIPR 7MY WP Ao 0010w YN DNNER O3 RINT X NYpn ST 70 270 N apn
IR TR MPPPP PW T TIPR KWW A7 G R MIwR IR 531 .07 1ER M $n2n AN X5 oy

D07 XD D°MPWi 9901 NI 5902 0715w 210N DPNNRY TIBN1 ST 0710w RPD 0NN YO NR e
. € TL2 ’"57
2

5w manT? Domnn UMK WRD LV; U - UV, DR X2 N2 Mnwpl PouS M e
My V;0 V; a2 mnwp RPD ,ap°Pp AN V; Dow 70 mwl R DR LS Dw Avapnaw apeni
.£n? DY 9y IR 1971 ,0°Bn NI 190nR AT IRD DPw eon 1 <i<j<k

LTI 0PV en? R N KD 722 11y%2 O"10



2187 oA 1ne

NP Y2

417301 MWAR 7737 N"I'!Pb D217 ONR 172 N1OTINT AR MAIwaRT 8k X1 IR ARIWY 1Na7
E. Fischer, O. Lachish, Y. Vasudev: "2 N7 Tmyn 073 MRN12 0070087 5w maou mPeom
JTrading query complexity for sample-based testing and multi-testing scalability

:0°25W 1w BYa KT AN ONTADKTT

T = {k,2k,. L |k} D°03TIR J'\KW:!?E’ on"a P PPN 5w NPRIEMT DR P1721 NPWRA e
25w2 nnT 'lP"I:'l OR . 2 MmMAanoina 0PN D’U’?? AT ONPAPRAY ARTN MIPYTTE RO YR
Db?'l DR AR D270 M8y T

DPNR 1ORY PITAN PRNDIY 19IRA 1 < 4 < n M :XIT TOANT W N"I0°320 5/ YR NY o
J <1y f(j) = —oo D7pnmw ™13 *5n1en prIn ow?) f([ Lk —k) < f(i) < f([L1k+k)
X2 OXY ,09pI AR AT IR 7PWwD1 V3T Mp AT AR Mne OX (> n MY £(5) = 400
N X9 @2 IR L1 mine® mnanona bapn a1 25w oxw 2% 0wl AR 2p1 onubRT 02 TR
P73 PRINT DR D27°PR OPRY "D°y1" D°03TPR Snn

mp>7an Bow X°7 X0 9% 12°07 .1 MIanoma Papnn RO IR N0 Tk ROT f PRPN0T OX
WY DR NPANT PRI 25W2) k£ NS X TN AT 0PI D°00TPRD o2 P IR WX WP
OPYn NN RIN DR 07PN TPIPNDT 191, Tk mneb b ooprna iR T x1ape

O3 NIOWMTTWAT10k RAW 1 RPND AN L4 mna mnanona apn o eRIw el any
.4 mnab mnanona £ R Ay meywsb 0w TR 0w MR T v1aw 25 oWl L fT ANpTe
X277 19782 yRaNN [’ 5w 77330

0 Byn f5 1aMP o0 Dnmn PIpNeT nYa 770 Dw DRngT DR NPAD YIpl KT e
DRPIAPRI W PRI 25w NNR 0D L< (2 DY AW R T 9yn f7% f 172 o°b7am0 oo
.2 mnab NNanoma vop NR AMT

nnRY,f(6) = £() PTRW F([Lk—k) < fG) < (L1 +k)OR ie{l,...,n}\T 937 o
SET+E)™ f(LE)k — k) 2 mw Ty neib f’( ) AR T

D905 0910 R if(i)™R AW f(i) DMAYW i € {1,...,n} \ T D°0ITIRT 001 NX DW0OMI ANy
DMAYW D°03TPR WA L, $n 'Y DION 0ID0NY DN PR Pw wn 5whn "Dy 003TIRT DX
Syn 097277 oo By oonn Pwa L f([L] + k) # F([L]+k) W F([Elk— k) # f(lL]k— k)
980R 2710 , /71 NPT f onaw Nxy T 5y D0dTeRA oy T LZn 0"y oon 1o bw sonn T

€n "y 0N {1,...,n} 992 f7% f P2 P70

S(0) < f(5) D7pnnw IR ,1 < < i+ 10k < j < n DR :PNOMRTTIWTL0E X7 /7w AR M2
127 785 10 ‘?y T +k <1< |L]Jk—kopnnin,le T ovpmm 1= |22 |k 5y 93001 10 owb

J1(0) < f’([%l +k) < (1) < f’(L%Jk‘ k) < f'(j) 2opnm ubw
957an Dibona orTe

DX G2 2R NPAY MPT6e XIWTW A73 vD 2 mne? NMManonaw onv bR XTI M ow?
€ = ¢/6 2y DNPMIORT DR 0°9°yEN VWD AP 773 DX

5



LIPWP 22997 SW T TIPRR 2071 2 19R0pn AT OY AN POw 2% 0wl NPwRY 0N bRY 13570
53y IR P0n 7712 Nz A 910 onn TR Sow

D077 93 12w 5730 7 RIT d = 2 W Omopn AT oy A Lk = [1/€] My AR ANy
7872 NI By .0t oonnxi 9o By 51von R 7712 20971 09X vynb Lk 0"y oton PTan o B
NR yXan ,R"D o°NnX kTR NP 0P WO 02277 7901 NR (73 103 I MR YA 470 nR A7

DR 0w

0207 P 1P TIRWI 7Ny 23 NTTIA MWP P03 DAyn RITW 0ONnX kTR NP By 2001 5ob e
(T2 NmIXn N O we 0D) 0O1Pon Onw 9RO

5w 7%pR NPX DR R0 LLy, ..., L; MR 19IR2 ONIR 1701 237 0377 1 93 DR NP3 e
™2 v DR AM 1 <6 < 1595w 790"y 91T IR D%onD oMk IenI Ly, v L; 9190m

D1°W 7901 (D0 O Mwp 00 %) [k < n D7PRRY 7IPon LD 207 Mng 1y¥a "0
2n/k < edn™n T0p P29

2°37 1 %35 w2 12w 773 03 7 1B AMR TIMYR 7031 ANYY G772 DR IR AT DR 103
R AN ANN T2y L,1/€72 TMPD MAPRW 1900 OY 0N 77000 0NN kT N oy R
(n 995 MmN Rw T90n By A0 AR 990 KD W 79 ,1/€72 M09 03) praon 1T R

101 1 < i < k 9391 ,i D71m 0°0ayn 0w mewp 2757 7901 NR ¢ M0l 3 < i < k 997 any
35 w1 ANy (07717 0NN T90R RIT 1) WRD) ¢ PTIn 0°91%01m 0nw 0°2°077 180K DR ;72
DO i - ¢;/n PYT RO G DTN PAYNI KRNI RITW MIANOMT IR RIPR 19IRI PR N N3 OXY
D01 T 2737 DRI TY PRW? vn owiy) O(k) RIT TD NMR 1K ¥ ORT 113° mnoRwn

(i 9713 D3ym KD ORTMI RIT IRY 03702 0NNX k4 1 D9 TY PRI IR LDPTIR IMRY k'Y

DPPARY D 7 KNP WER ,MNRY O(1/€%) 3101 oy O(1/€h) nmoxT mysna o 5y
PV pTw ™A OR - L1/6k Y 70N MY MIANON BY i - ¢;/n —ie/k < n < i-c/n+ie/k
0PN VB 1) — 2ie/k < i-¢;/n <1 —ie/k DPPAN MY ¢ DPW 100N DPP IR k/e = O(1/e2)™
7T 0NN n DY A7 019E5 102 DR WMIR D NN ¢ < ¢ Pw PR .o — 3en/k < & < ¢

ORI 072007 DP9173 P DPPPIY oK 1R

1o N MYTIRD TR L — 3en/k < I; < I; @nvpnaw 1 < i < k May [; X1znb war 7mT o2
9ax ,0(1/€5) X 99130 M Rwi 9on L 0"y amion ubw o:pa xomw B3 myu? nmanoniw
Sw 3T AR "MD" RO AR NWER) AP DR TP AR PR 2WwnD O'AR D2 DN
0°27PM 73T 727572 NWPW MN2N0T AN 0T OR T TI0N? WARY L[~ ¢ 93 113y 0N

TR IR

1 < < k9350 5T oon ;M3 < i < k9350 DTan ooayn ¢ Donw o vk G A
(2150m2 DMK DR 7TV ,TORD DONNX £ MND WY DX R RD) 7712 919013 1777 0NNET IR WK
1OW DR MYD AW MR RN 1 IR 370 0NNX 2R N NPy R NDapnni mPIan OX

101981 773 PR TIwn RS IR L(70M3 MI2N0T2 TPY YIIRGD)

1 < < k937 ,G'2 27mrR 55 WmR Tian nan by G- 2mrR nee 1p G AT IR
) PR oI Kow DMnEn Pyn waw Mbomn @ TR 21700 pha oonys U — I; 1My
IMR "A03" § TNRN PIP0N PRI DMYD ¢; — & WK 3 < i < k99 ,(n”u’w I; — [; 2"710) *3LpH
ToRnn Mo Ty 1 1R KD 1hn 0°pnIn WMIRY 7190ma 0nnxa (070 2(c; — &) 2"710) ’mmb

(LPNMX 1 5Y32 7733 OPn PR 090 M) S8 il + SOF i, < noovpnn v

S L= +25F (e — &) < 9en *"y DOM $9197 DMPWA 7001 IR ,0°NTPA MYV 107 R OX

=1 1=3 I
G0 R"T ,11en 2w 9913 pnm 0on 19P 00 2en™n NV KD 'Y G PIpna G7w 93 2wnnia
.G BMIPR NPA? MP6e X



=R Babs

AR ,ATUPBNN MY 21053 UMK .0MTRE 1w MW Dw anonT May we maT TIRD AN
Ap727L By Pnnn gon May oRINT NR MRrpn

k TTIRR w NMANE 21 IR ,1 < k& < o 780R MDY (BINA N2 WK 7 NIRRT Y e
AN ,(MINR2 121 M0 129X {0, 1171 NN AMANR MR 53) Tm1Isa pn 19K
W' = vu™ w = uv YaPI MM PR 1N n — k TIRR v

SR PPN 1EIR2 w’ NXY w DR M2 VWD v MBI MY e

NINR N3y 03 RN v PW MU MY ANONT DR DRUPRY DUPp YR KT 7 NEANTIY M2
w 2w P0G nritn ApINTT2 AN W' NP NInn L(NPIPR X2 1PN RO OR 12°0R) w T3P

n "21 20 RYTIDMX 0,1 mna® R Anonnn vhpn v prannw MR 1) 1 — o(1) MI2ano2

9°%13 MmN oy MM wr) NP5 ovwaRr o uba n v w AMNRPY 25 0wl NI 1y
w W 1IN 5153 19723 NP MNP 0NAw MEpni T80n (1 790w Ananna bwnk ot T o
M2°077 MPIT3 NTPWVO Nonn 1971 ,{0, 1171 NPRMEI 02w N3 0°pn 0°ANwn n W 0190 RIT
0°5727 Zn7n PN OY AN NP NNANRY M12°07 192 e 77/50 2"y oon o572 Znmn mn viw

2T ,ne %0 = (1) 2"y DO w DW RITW 23 0

5w mX12p7NN X1 QW M3 ,DPVETR DANYTIPR TAI RINT NR N0Tpn NN e nin by
™1 ,(f : {1,...,2n} — {0, 1} PXPNDI MITIANAT AT DR RN WKRD) /11 0P 270 {1,...,2n}
Pr,[flg = h] = 2719 o»pnnw M2 v MY Pr(f|o = k] PR 1IN L{0, 1}72 Q1 PXp1B RO AW
WNN v|g 1O 73 PIm) {0,117 Q™1 NYRPNE 53 NXI1AP Dyn nonmEnIr X7 v|g MAvENR 03

(f]o DN 31%°2 v *8% £ nPna Sw TOANT R

R j— i R EOR DRI 00 TN .1 < i <n<j<2n D0ITPR T 0N T Sw mneat My
{1,...,n} DIMN2 OTIVY D°0ITIR 27 .(k DW 7°M27 0N2 RO NPWERT CNwn NNX PVj—i—n
LDPARINA™RYD 12w Tonn {n+1,...,2n}™2 0TIV R

,OPPRINKA DP0TPR AT Q72 PR MW &k WIN2 7 0B 7P Tonma orw X1 3% 0w 9277
N B~3 1mo1 or {0,119 Syn smmear 13 %m0 7l 03 (k Sw v 77ma by annd) R
Pr.[flo=h|-B] = 2719 0»prmw MR 71 AN k7 MY KT 5D ORI AT QT2 W YIIRNT
Mm> .1 on omxnn v onw mnanonn pEv¥ed 1 < i < n < j < 2n DODTPR AT MY
N @W MNANOAT 1971 L, veRINn N 0w e LQ2m anv QT2 N o> XD )0
1971 \Pr,[-B] > 2 (MRS na%ENTT May) oUpnnw jRon L1 ooty mmion xnw > oxann
v™) 7 NPRPBNTAW AW AR WAPWA DR Pr(f|o=h] > Pr;[f|lg=h|-B] - Pr,;[-~B] > 32712

JPP727L My W MNP Rwi 9eon By ooni nPaph W nevw 8% wINTT DR Mnrpn

27D TP

oonpt? ™Y 1 8% (i,7) M 0IM2) AWK T0PTNPA PY 4 MAPNTT Dw AP0 R 1y *"Y 103
3T O(n) 2¥3 P72 DRN0R RN IR TOPTIPR DY p PW AP0 DR e (0 DR P
AT L = p1 X p2 OPPAN 9K OX 2 MNa% MA2noma P3P0 (e72 mrn obnw onTpn oY)
AW 53 N2 NAPBRNN APINNT18e X7 4 OR Lug X oM P18 X7 4 DR 2 M2 mnanona
DY DN PR DR PYEID VWD WOR ,IPYT € MY .ug X e N"AT NUDDNTNN PN B0 RO IR

JPPRY0 RO IRD YOI NANR e < 1/18 D7PNRY TN M1 03 WK L€ = /18

ji WOPW DnyDI 00M NR N0 fi1(i) WRD Ly PW MMAT ¢ MYRARI g TP 7323 WK
MY L(TPIN AUPTIPAR DMPYNM 4 Pw AT ompt? WD g Y AT May) 2 phnn

7



1<i<n%3% (i) < (1+€)pi(d) @pn § mna% mnanona ,nsT t = O(nlog(n)/e) = O(n)
XKW 2115 797 7A9RWA P 197772 L (i) > e/(l + €)n MW i 999 (1 — )pu(i) < jir(i) O7pN* 19
M i 935 0905 MPITA NTWO *HON NYYBA MYXMRA N WBR X7 1D AM9NT — 171 DX n’:n't':' T
7321 T RN LT 7 B0 DY max mNanona oon nhapt myTmRn TR D°YXan OInRow
1911 < < n 3% fig(i) < (14€)pua(i) n”pnv 8 mne® NM2N02 IMAYW NNRT ¢t MYRNRI fip MR
YIRNM) i D322 MYL 707 KD DR u0(i) > €/ (14 €)n 1MW i 932 (1 — e)u(i) < jio(i) D7p0°
(i1, 11) = D iy in (i (A1 (1) — pa (i) < €D i (i) <in iy #1.(1) < € DPIM IR (712123 MI2N072
fiz P332 MYV 007 R OR 7173 .(01R0ENT P2 P s nImubRT M 1R et 25 mw)

Jd(fig, ji2) < € DPPNNA IR

UAIR WRD M 4 D pT YA LA0N1 MASENT RO o= [y X fip™ O %01 any
X 2™ fi 17322 MMYB v RS oRw 25 0wl (2 @pna) -5 anoi mawn® mnanonn Nk oY Tan
d(fin X fig, i X p2) < d(fin X fig, fn X pi2) + d(fin X p2, p1 X p2) = d(fin, pn) + d(fiz, p2) < 2e
TP V9P DR PAP% RTD RO NP T°YAN) 07w T80M 112 0°151 TAyN W ApTanw Drawa

(723p7 DR MBS MIYWI? PPEon KD 477 4 P2 TopT PRTMT 0D ,N"A RO 4w

Wwpa e PaRk PR Lo natennn Sw o»vTh apibn ,0Mmpa nNama md prTa YAl UMK
XKW 72w 37 W) fi(,§) < e/n? DMWY DPRIT DR P K2 o0 YHY S, P o BT
f2(j) < e/n WA fi1(i) < e/n DMWY (7,5) DPRIT 93 DR ROR ,(Ow mMM2n077 A P
19X o755 POM DMIRA WY DR .CPED TP WS PR 0T DMTRA XY IR DRI
03 NP0 npw’vnn R .S;={a€S:e(l+e)1/n? < fifa) < e(l+e)/n?}\ Sy D37

B={(S,...,8)2

DR ,So 2T IR AT W 93 (2™ fin N°°332 NMYL P RD) 97 AmR2 (k, )7 (i,5) DR 1Inpn DX
T 9T IMRD 1 D DnRaw P3P0 991 L0, 5) < (14 €)fa(k, 1) DYPNNw oM TR = g X pp 1K
PRI Ge

(1+¢)?

() 1) € again(0)-7e(i) < (p= i)+ fia(D) < {3k () < (1+60)u(k) - )

5w N7 RINT AR 230 NNAT 2R PApIw Y97 53 TN NYRIEITY P 72766 Y331 TO7 DRN
Sy 1NN gon ow WP PRY 2% 0wl NPwRY 7Y 03 097 D02 0°9euw 07RA 180n B uhpn
JIPXT T N IR T MIND 0773 1981 RPW P1TaN LSy, ..., S, 09T Rw2 P Tpnni 1991 ,u(So)
opnn i € S; 235w 9933 (1 — 3€)a(S;) < u(S;) < (1 + 3¢)ji(S;) D»pnnw DYTY WMIK 19K 1My
D”PpNn OX AT ,ORNT 19TV VOPR Sw NI RINT AR (1 — €)%a(i) < p() < (1 + €)%a(i)
55157 MIAT MBoN AR .1 < 5 < MW |Q;1/q > (14+3€)a(S)) +e/r W Q| /q < (1—3€)ji(S;)—e¢/r
,TMA3 MA2N0ma P2p% 130 RY [1(.S;) 37y 8% 171 12yni RIN ./ Pw 137y mn 05 2w Q)
d(ps, i) < i(So) + 35—y |1(S;) — i(S5)| < 26+ 3€ 32 [i($S;) + 2re/r < Te DPNR 19 DX ROR

(fip @ 71 0N 077127 07977 HW DORINA O3) 73 MI2N0RR 79p 1 91 NPT AprTan or ok
(s, 1) = d(ps, i) + > _5—o d(uls;, itls;) - fi(S;) < Te+ fi(So) + Te >0, M(S ) < 16¢ X

2 mina% mn2anona 18,5 mna% mnanona A1 WD 10N 0D TR 20w 0nn eR Avibw uyxa
TP 7T NI ANN 23R AR AN M3 MW 1N aeown 93

TP ©°3w2 wTH DR 0PN 4 MAann ,eynd 0awonit 8% IR Lu = uy X e OPNN 1R DX
1971 ,/i™1 IPIN16€ M2 7PN RO IR g X po™R TPIN"18 R 1 OR I 31 . DR 23PN 71911
JTMR 777N 77572 AR P70



ay=En K9 1ne

yimtehigi M=k riate

My n(i) = (14 3¢)/n npRw {1,...,n} 5y n mMaannn NX 21721 22T 720n KXW nTW M1l
oPpnRw AR PR wen .5+ 1 <@ < n My ni) = (1 —3¢)/n npMm 1 < ¢ < 5
0”pPNRw AKX A0 PW° W .NPRTIRNIR APINTe X naLEnTIY R'T ,d(r],w{l n}) = %e

77777

dnll3 = 5(1+3¢)/n® + 5(1 = 3¢)/n® = (1+9¢%) /n

JIPP1271 21 DO MY NIRRT NN Sw P 1T IR Y21 07 7 MPRPRNTT 2 N2 DR
YR v MY {1, .., 0} Dyn Pnmpvn mabenaa nvaL 4 pR ("1 MNanona") anal ,r My
TWRD p o= ng PTNIRYPYT L TR S C {1,...,n} IX2pTNN RN PR (2RI N2
M TR ) i € {1,...,n}\ S MW (i) = (1 —3¢)/n NP i € S MW (i) = (1 +3¢)/n
(1 50 n™pn RvImIe NP

MY T T T (e < o Pwnd b praon) DURNM Y9293 YIPH VP W M1 TwnTn 2y
DMWY i < j < k DMPPY MIAN0AT DR PITA1 MWK g < /n/26€% TWRD LAy, ..., A, IIXT g
1927, (D nll3 < (2) -2/n? < 1/12y/neb *"y mon 1 My KD TR 000 MYINRA LA, = A; = Ay,
.35 °"'Y 0N AN T M2noi ,1/€'2 mna% 07 51T e My

DPpAn IR X = [{(i,7) : 1 <i < j <nAA; = A;}| IPWANAT 9001 NP X NR (m01 OR ]D 1M
,,,,,,,,,,,,,,,,,,,,,, Y e B[X] = (9)[17]13 < 1/4€* (nPmN7 nPR? *07)



