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225, w(i)>wi+1) E%B i DT E s ld % X9 Loz

Rs == {meS:1<jii<jp< - <js <d=12b>T7w(1) <--- <7(j1) >7(j1 + 1),

(i +1)<---<7(jo) >m(ja+1), - ,m(js +1) <--- <7(d)}

CHEE . r=54+1,7% BFI1LE5DORIZZITORIICYE), T§5E, a-> ¥y 7ILOFEFIEIZN
5103, ReDILTa>r ERB5T EVBBABITT 5, £, a=rDGEET vy 7VOFERD T

H5I2i3, BUDIZaldDIUNCIT T 2 & FITIUDRE S DBZNZE N1, (jo—j1), -+ (Js—Js—1), d—Js
THLTRVITZRVLDT, K BHERIZ

P(MORE ED 1, (2 = 1)+ G = o) d = o ) P (7 DK E & D% i, (2 = 1)+ s (s = o). d = o)

d! a_d'jll(]é_j1>!"’(js_j5—1>!(d_js)! _ 1

J G2 =gt (Js — Js—1))(d — Jo)! d! al

(3.2)
%%, a >r DEGAIE Yy 7VORRE R, DItIc 512E, T afflolicad, 2
DIHIL (a—7)FMOUNZDWTIET ¥y 7 VORI A — FOMMNLRIETFRED 5720wk 9 I
Yy 7VENBTNEE SRV, 22TZD (a —r) Mo OW TR S “UE L 5D
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272l T2L, Yy 7 VORERE 1 Il I oD R ROILORE IBZNZFN
1, (]2 —jl), s ,(js —jsfl),d—js ThRWEWLITRWY, CODF BRI ZIDIIHIZRD afdDIl
DFFIIE. (dED R = VDRI (a — r) HDOE)EZ AN ANTTOBUZEL VD2 5) d+(a—r)Ca
WO DL, —H i, (Go— 1) 5 (s — Js1),d — js BOIBHKZ 6, ZDlE> vy 7V LT
fiH 2% HHERIL (3.2) I L Vs, KR vy 7 VORERN © TH 2 HERIE

d+(a_r)0da_d (3.3)

TH2, AR (1) IE, T2 Ta=2r=10BAICYS%S, $7, a=r ET2L (32) &
—HT 5 EIHERET 5,
DLET, a-> %y 7V EZDMERDZAMDTro7z, 2T, #ER2mEZHENT S,

mE 3.1, o, bZHARET S, ZDEE, a-> vy 7LVDKb-T Yy 7V ETH) L, BKELT
ab-> %y 7NV BfTo AL Eich b (HUERS 252 %),

COMEDGEHIZ, AETIITOR Y, FEHICERD H 2771k, B2 [5) 2 TEIEHE v,
COM@EN S, M2V 70 - Ty 70 nblfT) 2 EIE, 2% ey 7V EITH) I E LML E
s (FCHERIME52%), £/, t€eR1 £ET5E(33) &0

P"(8;4,7) = qron_rpCq - 27"

&, HE->T(3.1) &0,

_ 1
dran—pCq- 27" — a

d
n 1
127 (Gia,-) = Ullrv = 5 ;Ad,r (3.4)
L%, 722l Agp i3, R IWERT 27008 (ZHUE S DILD ) B ABFAND T r il d 5
LODEIZEL W) 7%, ZHUIHAYEHT Eulerian number & MHEN AT, HlZITRD X
9 TR 2 BIR A 2 W 72 T,

r—1

Agi=1, Ag,=7%— Zd+r—j0d A
=1
DEZAWT, d=52DF 7 ¥ 7OHAIC (3.4) OLAZFRTZEMUTDOL I Ik (4 D
11 R_R=y ), CoREEZRZE, 7THHEHE TR TECRES 72 REICR 2 E0»->ThH
5Z51A9,

1 ° ° ° °
°
0.75
°
0.5
°
0.25
°
°
° ° o
1 2 3 4 5 6 7 8 9 10 11 12
1 2 3 4 5 6 7 8 9 10 11 12

1.0000 | 1.0000 | 1.0000 | 1.0000 | 0.9237 | 0.6135 | 0.3341 | 0.1672 | 0.0854 | 0.0429 | 0.0215 | 0.0108




3.2 Avhk- -ATEZR

BI/NHOR S, EQOLILBREH Y b « A 7BREMEII) E L T2, BXZOFMHAIZ
D5 ERID, BANCEBLA L ZOBRZEAT SICE, —DODEELdER5DTIZ
AtaTh 5,

T 3.2. nflOIL» 6 % 2 AREA S(n) kic, ZnEn~ L a 7@ENGZ 6N TS5 E L,
ZDREME () () EEL LT B, ZOLE, ZovLa TEBEOASAY k- A T EE
DL, AFED e > 0 IR LT TR D2 & Th 3,

(n)
1m.%%ii—:L (3.5)
et (1 —¢)

(BB DEIBHRZA Y F - FT7BIREVH, TDXHIT, BENTIE, Ay - F 78R
RO <L a 7 EEOINICET A2 MEE D TH S, (B, Hiffi TIXEZ TV ERES
DI ZBET L TW72DTd EELTOudS, KL EZ EFEHL,)

PTOKTE»% LI, Ay b A7HRIT (n BRIV EE) BARMORAT, S0
dit) NS a2 (0Fh TRGRES?) BROZLEDTH S, n DI RE L EWL S FUCTE

d(t)
11\
1 3

-&

v

t (1-€) t_ (&)

mix( mix(

[1] T Diaconis i#l&, L TDOEHZRL 72,
EE 3.3. S, LMY T Ty 7R m = 3logyn+ 0 HEEDIRT E n SRE VWL E
PUN 23R Y 372,
Mg ) — —1_ —1/4
HP(@) Umj —1 ¢Q¢‘ﬁ)+001 ), oes. (3.6)

ZIZTO(2) \FJ‘em (—t2/2)dt T, U xS, Lok fL 325,

(36)130 5 —ccDEE1ITH—00DEZF0ITHDZ &#6Ei®5>000mf®mﬁ§
JRODZ EDBHPD, U7 vy 7UICOWThHy b - X 7HRDGIHI N L 2Tk 2,
nBTARECEE, RAKHEIE Slogyn TH 2. (n=52DHE, 3logy(52) =8.55--- DT
HI/NMEO 7R 3L T2, THUE52 L) EDIERE “THREL QW RDIEL TN
THb,)
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4 Ay b -AT7EREEWDOEREZN?

YUK Y A FVOEIED, 2% —~STw) L I3 T»o7%0w, Ths, Mo~
)L 7EEEICOWT, Ay b - A 7HERIEZ 7DD D BB S LT L 72
WEB-STLW, 727, ZNTRIE D BECDT, W 22DHlZBAd 6, 2] 1IXih>Th Y
b A7HERPE LA DAL ZTHRTALI,

£, WL ODBITH Y b FTERBELIZDEIDITOVTRTAS, YT, UES,
FoO—kRSMHET 5,

FIE 4.1. BI1.3 (Fv 5L to by 7)) DHE)
i)0 >0, m=n(logn+0) D& E, LI 2D,

. 1
lim sup HPm(J, )= UHTV < iexp(—QH), oceS,.

n—o0o

i) 0 >0, m =n(logn —0) D& ZE, LT 2D,

lim HPm(J, )= UH =1, oces,.

n,0— o0 TV
BERA: i) D FVR a7y Ay Y v 7l T, 2.9 2T 5 2 L2 HIET, S, xS, b
D)L 7HEDHEBHER P((-,-), (,) ZBUTO LI ICED S, £3(1.4)T (d=ntLT) ks
BN TU = {7 1<k<n} EBEE 7o =7 telhy DEE P((0,0),(r,7) =1/n
(ZDflilx P(o,7) = P(o/,7) IZF L) LD, Z0UUNDES P((0,0),(1,7) = 0 LED
%, 2O a7 #EORASEIET Y b to by TREDIRT )L a 7EBICR DT, (2.3)
)

d(n) < TyeS Play) (Touple > 1)

Yh2, 1<i<j<nkv)2o0h—FIEHLLI, i,j DEBELLMMEENT Ly 71K
L6, ZORETZNZFNOw L a7 X, YV ICE T2 & j oM@ IRECIC A2
B 210 NBIENTGE, i By ZTICBE L RS T Dl X D HXIICEICAR S), fEo
T, TRTCDG,jORTIZODVNTRTDEL S0NEIXNT by FICBH L 2K (20K % 6
EELZEIZLEY) FTIE, X, Y BZERFNOPHNHIEHSFTAY 7L L Tw3E I E
%%, mBlOT %y 79 Y7 DFETIZ 0, j DXTIEIENZOHERIE (1 —-2/n)" D5

n(n —1)

max P(;B,y)(TCOuple > n) < P(a' > n) < Z(l — 2/n)m = (1 — 2/n)nlogn+n0

T, YyeS —
Y 1<)

ExD. FillEn — oo DL FIT Fexp(—20) IKNHK T 2DT, fimzfd s,

i) Aj = {m € Sy : WIASAD S mITy vy 7 VI NTTCBR 1,2, ,n D9 BIEEEIN T
BOA—FP R ESH S} EES L, Ay DILOBUIMHE L 2 nflDhd 6 n — j 2R 2
WARTGOBUZEL DT, UA)=nn—1)---(G+1)/nl=1/j1tk%, £>T

1P™(0,7) = Ullrv = max|[P™(o, A;) = U(4;)| = max|P"(0, 4;) = 1/7']

ERD o THEED o & j 1220w Tm = n(logn —0) & LT limg_,oo P™(0,4;) = 1 DR
kv, ST DA —FO ) B IHEHO A — P20 GREINNLZ T, L L&)
(1<i<nT®H?), 5L

P™(0,Aj) > P(Th—j >m) =1—P(T,,—; <m)

BDT, limgoo P(Th—j <m) =0 ZREIXTIW I LILR S,
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[+ 1EEED 7
D. 5l\Wwih
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P(Tj44

D (ZDXIBTAi% NT A —

FHLCATTS
Ry oBe£LTEY, T, zitHd 2 RER
' =1Tbhbs, £/, T
—RVYDBFIABLETICLHHZRL TVwE, INSIEF IOV THNTH
— FABRICR > T 5 LD ENnTh SHERIE I/n 005

—ﬂ:s):

IE, nflHD 7 — d’x/’i'%%%.%f’ WCEb %
—RrvavLrzy—oliEL

— RV PFITAS>TH S

‘50 (Tn
—ﬂ@l@ﬁﬁw7

(I/n)*" 11 =1/n),
8 (1 —1/n) DJMTAE D),

s=1,2,- (4.1)

(4.1) ZHOCEHRT % &

—1
BlTiy —T)) = =", Var[Tiyy = Tj) i= B[ (T — Tt - BlTi — 7)) = (—27)%(1 - )
Y755, (T —T)) O BT 22 v 3 &
n—j—1
ET,—;] = Z — = =nlogn+ O(n)
1=0
! n n—1
. e AT 2
Var [T,,—;] = hg%_pﬂ —) =0
ERMETE S, ST, aztaRELS (MITICH2 O0) Dk h RESC 22 K9 12) HLY,
0>a tHLS L,
P T~ BT ]| 2 6~ 0) = P (To; — nlogn) — O(1)| > 6~ a)

> P(%(Tn_j —nlogn) < —0) = P(T,—; < nlogn —6n) = P(T,,—; <m) (4.2)
thb, it\ﬂ>0®&%@PU\zﬂ)§ EX% h 5 P(|X| > 8) < E[X?]/5* £ 5
(F2EL 2 7OREREEING) 2 ELICKEZOTT

1 o ' B Var [T}, ] M
P(5|TH*J E[T”*]” Z 0 Oé) S n2(9—a)2 S (9_@)2' (43)
(42), (43) 2L LD &
M
P(Tn,j Sm) < (0—04)2

ERD. 00— 00D EEHMFOITWHET 2005, limgoo P(Th—j <m)=02DRI N7, O

LOEMD G, M7 T L to by TREDIRT S vy 70k, WiXlnlogn Thy b - F

TRz T IR0 5,

EIE 4.2.

i) 0 >0, m=Z(logn+0) D&,

HPm(a

1.4 (FvFL - FI3VARARSTay ) DBEL)

HBA>0DBHEL TN 27§

- UHTV < Aexp(—0/2), o€S,.

i) 0 >0, m="%(logn—0) DEZ, LUFAKY LD,

lim
n,0—oo

HPWU)—WLV: oS
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DENMNBT VI L P I VARARS Y a v EEDIRET Y vy 7 VIE, K Zlogn TH v
e A7BERERIT,

Ay b A 7BRERI TN a @B ORTLES7DT, Av b - A 78K E2ECZ
o)l aZEES RTEI),

Bl 4.3. MAINLEDSVTLTA—=D) Sn)={1,2,--- ,n} &L, ZDLIZRD L) &
Mgz boe a7 EEE 2 %,

P(ii—1)=1/4, P(i,i)=1/2, P(i,i+1)=1/4, ieSn).

2L, i=10¢Ei—1=nél, i=nDEtEi+1=1THsET5, ZOXkHkx~Lay
HWEHE, YA 7NV EDLAY — SUF LTI —T LS,

ZDEIHT, Pli,i)>0THE I VI LI 4= 7% fRIVLAY— - 7V F L7 4—7 (lazy
random walk, “BJZ DT VI LT+ —7) EF I, P(i,i) =0 & L TEARNTRCEN LT
?%)ckbw)f:bf BATZIT5DE, ERABNE L a7#iEEZ 0wl THD, Z0H 4.3

S(n) EO—kR3 A% WA L LCRED, Tiie L a 7EHThH B,

FIE 4.4. Bl43 (AN EDS VT LI 5 —2) DEE)
HFHIA$ 2 IEO#HERIEL £ T, limg_o f(0) = 1,limg_oo f(0) =072 2 bDVIFEL T, BIT %
W7z

HPW@)—UH Nfcg) o€ S(n).

2% D, Zowna7HEBEDOINIE, n? DA —F —TRLICEDAHITED L, (b 5D LEE
IV & n BIREWEE S(n) LD Z o)L a 7#8Hd d(tn?) 23t % 0 FHED & BRI B2
TITHN, 1206 0ICE)L,) MoThHY b - A7BHRER I Z 20,

Tl WY b A 7RI BADZALIEZE I BTV EDTHAID? ZDHIDIEDIC
%%mh;im\~%®7»:7@%mowfuﬁvb-ﬁ7ﬁ%ﬁ@:%t®@ﬁm&%%+

DEFFHS N TV, 22 "C DFcidabfi<la 788cR-><C, Ay b« F 7BRHE
;%—o@%luomfﬁm

DD nflTH 5 HRE ()L@%%&TLVW:7@%KOwT\P%%@ﬁ%%%
a?%opwkgpmlﬁ@ﬂz E1=81>6> > B,> -1 LRI ENTED,
V%@®ﬁxﬁélﬁ%&(0ibPV @%J#J@&?ELQWW@W%ﬂZOﬁ%%
ﬁ)?ikwmﬂﬂ@?%zlﬁé%mk?%o:@kﬁ\r%:ﬁ%ﬁﬁ%wiﬁﬁéﬁojl
EW, Ay b A THRBEI 00— 2DHERKELRD, TOZERRTWI I,

fHE 4.5. LOREDD &, UTHHD 20,
1l P, ) UHﬂ/<§:5%W’ z € S(n). (4.4)

COWEOAHIC, Mo Z20HEE2 o) i),
i) (27VYDARENR) EEOFER ai, b, (i=1,2,-- ,n) ITDWTUTAED 7D,

O aibi)? <O a)(O_v)).
=1 =1 =1
i) (OS=e NV DER) () ZABE T S n KIGN7 FAVRERIT, {¢(-)}7, Z ERERR
(DFD, EED1<i,j <niTDWVT (¢, ¢5) = 6ij £RBNZ FALDFI) LT 5L,

n

() = 3 (u, 60

k=1
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2, AEEDORYZ Ry lZOWTH D D,

A 4.5 DFERA: £, BENCTHiZk <)L a 7O A, WG HIE—RIGTH S (DF D,
(44)DUF, FEDz € Sn) X2V TU(r)=1/nThH2) ZLICHERETS, mE25L3 27
WY DAERD S

2 2
d|lPr@y-ul = (X 1P @y -1ml) <a( X 1P @y -1nP) @)
y€S(n) yeS(n)
&5, T (u,v) = ers(n)u(x)v(x)% EVIHBEITOWT (V,, V) =6, £ D, 612, il
PIARBOFHET P (2, y) = £ Y0, B7Vi(2)Vily) EAH 2D T, uly) = £ >0, B7Vi(z)Vily)—
I/ntlT (=11 =1E»5uly) =130, 8MVix)Vily) £%5). 78—\ LoER%EH

W5k
1 m 2 g
=3 Py~ nf =Y Vi) = Zﬂ
y€eS(n) k=1
£, (4.5) EHbETHbimzZ 5, O

FEOMAEOREEEE I LT 5L, SEIERHT, A YL Vi(2)? 28 (4.4) OFEADEE
HERDIEDHMSNT WS, 22T, W 20T g 2§+1V(x) DEFHZ L THL I,
(UFofciE, g3 Vi) BEEETH 5.,)

W43 A2V EDF VI LT F—T) D D EEE
4m?(j — 1)?
3n2 ’

ED. Mo T B~ 1—4n2/(3n?) b, ZOEKEEIZ1 TH S, HEHABIERTHZ DT,
m=60n?tT3L

Bj=1/3+(2/3) cos(2n(j —1)/n) ~1 — j=1,2,---

472
3n2

D FEDIZOMETOD0DS oo ICHKICP-L D E 0 IR 6N,

Bl14 (FvFh FI2vARYYay ) OBE T B EHEMEE (1 - 2/n). ZOEEEIZ
(n—12THY, WET2EERBIEIETRTHER LR, > Tm=%(logn+0) £T2¢&

BEMVE (z) = O(1 — —)*™ "= Cexp(—4726/3)

(n 1) 241
Z V2 (n —1)*(1 —2/n)*™ "= exp(—ch)

E7 D KE D logn TEBMICHA L TWw 5,
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