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—HITH LN, HRIZIE 4 FUENG R Y U B BRELFET D LinL
ZOHIZITEA LMD T L AL, 55 RETRWF (BT NEEnd b
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2 ANErfr—ab LTESEL, RERGEKOBENL Ly ¥y iz
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(ZIT B 22 FONMEAE LS D 2 &, BRI BEBR 72 FAMFAE L2V P v U 7 I ar
MFENORD T EERT.

1 [FLC&HIZ

AARDYy 7k, 77— (F), FaF (8), ~— () O3 >OFNbRD, A1Esk
D, BITRICHED, ITAICHE . MENRL L FEHTELTHar-x, FLF
EHLESEAEFSIE 0T ERD. BARANRDITHODRMDERD 1 > THAH. ARG
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1% 4 F (pierre (1), papier (%), ciseaux (#k), puit (FFF)) o5 ¥ v 7, 5 Fh
LRDHVx Y (4 FOVy /7 Bombe (B5) 2z 726 D) 72 ERNFET D [4].
IR 72 Y % o r CDISMT O BT 72 Y v o r  D—iAE R E 2 b TR Y, #il21E David
C. Lovelace i%, 7 F, 9 F, 11 F, 15 F, 25 F, EHI2 101 Fnbib Yy 7o ki
ZL TS B LLFTI, 4 FUETH-TH, B2 2 FOMICKLTHHLATNHRES
NTNDLEIRT XY T OO LRIV v U v LIRS,

ROV v o VBRI THD L, FLENIMOF L ERTHEL, i) & TRVERN
EENHLOLHD. FIZIEERD 4 FNSRDZT7TUAOY Y T, A EHF
IR EICE BV AT B2, AR A IS A2 T2 53 F 2 HTiE o ARV,
FEESIX, ZOXIICMOTOTFNAELELER>TWVD FEEEKTEERL, 5L
ERGIFEEK R FO WYy oy (—BRIETY Yy oY) BEDZEMNMTEL I EERL
7= [2].

ETCINL VYU EEBRICESE LT, EOXIITHTTFZRERENEEZEZLD.
HWHED3FENCRDY Y o OE, A - K- 8% 1/3 TOOEMETHTONRZY R
Bkl ) THD LB DbILS. TEFHBLOER LYy v 7 T+ T2 L
DEDRERTRERERETEA I . KL Tl by vy rra2 ANBefir—ae& L
TERMTDHIEIZED, ZOMWICEZD Z LaRlkA 5. BERENZ LI, GHES D E
BLIEERRZ2FORNT Yy U ThoTh, mEHIKIZIHE W TIIMER 0 TREXEF
Thbb, T _&ETRVWTE, BT R FRFIET A2 R0 ERbnd. K
BAREIZIL, B O MEE @E%ﬁn%24’ﬂli'n?@ﬁﬁ@?@@“?%yﬁy
NIFIET D2 L 2R LD L, RigsC ik TERRSAICEEER ) R TEREE LRV Y v
TAIMT TN DD & AP RN A B DR T 5.

A SCOERIILL FO®BY TH 5. 2 HiCHRATHIE Th 5 S OWFIEIZ DWW TR,
SEEAEATS. 3HTIE, Ry rrEz2 Aeisr—as L cEREL, 3
$5356$@/?/7/TW5“%WL A Z kDD, AT, HilieY vy o
IR LTeY v v o COREBRIEICOWTELRT 5. 5 HiTlE, HRESHIZ MR F
ERIRWY Yy U VBT RETNL R L, EEE OISO —BER Y ERT. &K
BIZ6BICTARMILDOE L DEIT.

2 #fi

KT, ST Tb 2 EHED ORI (2] 1DIES%, 75 7 Mo HAR 2 mik % 7
ELEET, v iclT 5ER, EREBNT .



21 X EM—FAUE

nFENORLTXY T ETTTICEIVRET LI EEE R L. FFLIER, BIRER

EAMLERNWTETE, O v YV id b=+ A NS, Thbb nger 7 7 0%
WZEBICHMLICEEHRA LD LTERTIENnTED (W), HAEn O h—TF
AUVKNTTTDZEERFITN-F—F AL NI T T LS. £V v 7 AR L, £l
SET D R—F AL NI T INRGEETDHZ LR, BIUEED b—F A N T 712k
LT, ZRUCHIET DV XY T v aBZ DT ENTED.

B
B —®

1 3FOCv oD h—F AL TTT7HRE

2.2 EEKGF

TE 1. (2) b—F AL b7 G=(V,E)IcBW\T, $5 2TM w0V REEL,
(u,v) € ETHY, 220, fFEEDO w e V\{u,v} IZH LT, (v,w) € ERBIE (u,w) € E
ThoLE, uidvIiCBETSLE0, v FRERGFTHL LV ). EEERRFOHFE
LIBRWE—=TF A T T T L ZNICHIET DV o 2B THD LV D

HOLFoIEBELTWDIF ulTFollhEb, TOuvBBETLTXTOFEICLED. D
FU, BELTVWDIFulx, FoDRa MiALEZ2->TEY, bIbI T AL
2o TWVWDHF v &S DIXMEERE 2D, 2 v B2 FLIESBHTHD. B2
DEHRTHETFHR1IOP Yy o7, ThbL|V|=1, E=00Db—F A2 777 L%
e n., EZEICL FL2RWS Yy 7 ZiESZEITHY 20 (ThnwZ ) 3 72
TTHD) B, BEMNE I TRIDOIIR =T AL NI TT (Vr o ry) #BRAR
DXV LY, EFRBEY IR THD ERDODH I LT 5.



FN—TF AU NTTITNNRNTHDZ L7 T 7OEEOHEEICL Y SR D 2 LR
T& 5. 77 7OIEER u,v € VIEKL, udb v ~OHE dist(u,v) & u Zhh8, v %
ERETOHRBEBRETERL, 777 G OEE% diam(G) = max, ey dist(u,v) &7
5. ZoLE, LT OMBNRHRLT S,

TE 1. ([2)) n HANDRS h—F AL h 757 G = (V,E) ICBNT, LFD 3 &k
ST .

1. GIIBERNTHS.
2. G OHEHEN 2L TTHD.
3. G OEEOHNL (u,v) € EIZX LT, ZNEEHES 3 OFMMABNEET S.

23 BEMG b—F AL bOFEM

IFOFREICEY, EEORFENLRY Y 7 rinb, FEE 2 S8R0 LT 7e s
WYY o r B ED ZERAETH D (1K 2).

FEE 1 (2) D n-b—FT AL /577 G=(V,E)IctL, (n+2)-b—FA2 7
777G =V, E)&EK 2LV =VU{n+1,n+2} B =EU{(n+1,n+2)}U
{(i,n+1),(n+2,i) | i € V} i7"

COFHREIZEY, FEDOI—TF AN TT7 EMOFHE 208l h—TF A
777 G E2ERTED. B 1D GBRFENTH-oT-x, G bRV THD Z
EDRTHERTE 5.

24 WMEBERBZ O

THOFREEZTROEH1E2EETLIZLET, LOADSLICHERNRY Y 7 O
BRODHZENTED., FRIDLEXIE, BROBHEOY ¥ o r OB NRATH Y,
D1 NRE—= L. EH1E2BETDLE, FERAOHENRY T 2ED T
LIETERWZ LRGN D DILD. FHS OB Y o r 32 82—, F
B6 DRy o r i3 N —r bbb, Zhbnb, B3, 6DV BT
feE 1 TR LTV 2 &IT LY, 5 DL EOMEEDOFRICB W TR R Y v 7V MF
ETHIERDND.



I

{ I DL J

I\\—‘TIUI\G

X2 Fhix 1

FH 2. ([2]) HAK n Sk L, BRI/ ne h—TF 2 > 7T T EIET B T |y Al
In#£2,4Th5.

3 B b DOREEER
3.1 2 A€ y5—LELTOERIE

—ffb T A Y —2 N (T A=A LA v —) TlESZ & Z2EHE
L, 2 APefir—ot LTERILT D, £ LAY —ITT % 7 DI—THEW, BT
41, ATE -1 ORIBEHEL L L 1IT7 LA Y =00 A FEHTH A = [ay;]) # AR
T5. AT LA Y —OWMBIRAEMKEE © = (v1,20,...,2,), IIT VLA T—DWRBIEA
B2 y = (y1,%2,...,Un) | ETDE, ITT LAY —OHFERGEZRRICTSZ &2 H
e LBt B, o X icEfbca s (T EEEET). £72, Zhaim
T, y* WENTITT LAY —, JI7 LAY —DREEGHKIETH S.

max min E E AijTiYyj
Ti Y5 - -
¢ J

subject to Z x; =1,



ZOERMIT zy; EV ol ZREE G, R o 13, LT ORIEFHREE L < 2
Lk fiEohsZ EpnmoinTng [1).
(P) max =z

subject to > . ajxz;—2z>0, j=1,2,...,n,
Zi 371'217
.CCZZO, i:1,2,...,n.
LT TIIARER LICESE, by ¥ v 7 v OREERIGICOWTELET 5. £ FARENIC
THHTARWR M 3 FORINDO ¥ o7, BEER/INONBRRS ¥ 712D
WTHAR, EHICFOFEERDOY v o7 v OREERIEICOWNWTELET L. F0%k, 45
TIEY v 7 v DYLRE & FedE IS O BURIZ DWW TEET 5.

32 FHIDT YT UOREHEE

T, BATRWEEFRNTHLIFHI DOV Y T AZOWVWTEETDH. FH3 D
Ty VIARENCIEIETH Y, TOFFHATINILL T OIS A ThHHbE%:

0 -1 1
A= 1 0 -1 |,
-1 1 0

BEE3IDODMN—FT AL NI T 72N 2 AT 72O T, LFOEHNALY

VASH
FE 3. B3 DN—FT AL N T T7HHNWE2 AV Y 2B WT, Bl x =
(1/3,1/3,1/3)T 2%, Me— DI CTH 5.

REBR. v o 2 ANBEufs—A (P) 1%, B ORCHRIE (B R o Bk R &
WHE EAREMICR—TH D L5 2ME) THL G, (P) OkEEIZLT 0 &5 (1.
£, %iﬁ%ﬂiﬁ% T* = ($1,$2,$3)T b SEG ﬂ%u%/‘jﬁ!i, AT & 71

To —x3 >0, (1)
—x1+x3 >0, (2)

x1 —x2 >0, (3)

r1+ a9 +2x3 = 1. (4)

(1),(2),(3) J:@,IQ 21‘3 Z.Tl Z.'I/'Q ﬁ‘)ﬁkﬁ, Oi@, Tr1 = To9 = I3 &733(73 .:]:OT, (4)
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L0 , 1 = g = T3 = 1/3 &fcié- ifi, :@ﬁﬁ%ﬁ%&iﬁ%ﬂﬁ’@%ﬁf:ﬂ‘ﬁ%m% U] Ziiﬁ
W2, ZAUHIME— D f R & 72 % O

33 FH5 6D Y T UOREHKE

R, FEE DOy o BEFRND Y o THDLFRE DY v T oONn
THERD. B THDLEI, FROEDOV v 7 OREEIKITIFR 6 DY v 7 TOR
W LERVBIRAH D, AIROE Y, HiRE S ORI h—F A NI T TIX 2 % —
FET D0, TNETNE Z—2 51, NF—2 52 LIESZ L1295 (X3, 4). /S

N>t

B3 NF—=U51Dr—F A NTTT K4 RE—2B52Dr—FARNTTT

s— b1, = B2 IR AR E TR T o1 AY, 4751 AP ©%
S5

0 1 -1 1 -1

-1 0 1 1 -1

AP=1 1 -1 0o 1 -1
-1 -1 -1 0 1

1 1 1 -1 0



iS5 D= A N T 751,52 N2 ANV v 7 2o T, LLFOERN

[BRYASS

FE 4 HHES5DO—F AL NI T T, RE— 51, RE—2 52128 HME— D
g Iz e En 2 = (1/5,1/5,1/5,1/5,1/5)7, 2 = (1/9,1/9,1/9,1/3,1/3)T T
H5H.

REBA. £ NF— 511D TE R D, eDEd] L AEE, (P) O&EEIZ 012785, Ko
Thowims (M) = (21, 29, 23, 24, 25) | 1ZELF OHIK &2 22727

—T9—x3+ x4+ 25 <0, (5)

x1 —x3 — x4+ 25 <0, (6)
x1+ T2 — x4 — x5 <0, (7)
—x1 + 20 + 123 — 15 <0, (8)
-1 — T2 + w3+ x4 <0, (9)
1+ To+x3+ 24 +25 = 1. (10)

FT(6)+(8) £V, o < wy BT D, —J7, B)+(N)+(9) £V, x4 < xo DEALT
DIeh wg =g £70%. T (5) ITRATDE o5 < g BILT D, (7)4+(9) &0,
x3 < x5 WRNLT DT, 23 = x5 &85, Tz (6) ITRALT, x1 < x4 DRLT
L. =5, 0)+ B) &V, xy <z BT DD,z =24 725, (9)ITZHERATD
&, a3 < wo MARNLT D, —T7, (6) + (7)) £V, xo < a3 PNLT DT, 29 = 23 &
725, LEXY, 2y =x9 =3 =24 =25 DT EDDND. LoT, (10) &L,
x) = (1/5,1/5,1/5,1/5,1/5)T L 72%.

WIZRH—2 522 oVWTEZDH., NH—r 51 LREKIE, #HXD BN
BREEIEZRD D ZENTMETH D, FHHIIERT 50, Kk 2 13
x? = (1/9,1/9,1/9,1/3,1/3)7 L 72 %. Wb, TS ITREMR AN IZ 3~ X HIRR
T2 TME— DR TH D120, MaE— D i kg % K9 O

Bp, =251 THLDLEND VY 7 OME— DI A (1/5,1/5,1/5,1/5,1/5)T
ThHrZ LlE, "F—r 51N 3AHEHTHATLIVEHEY v 7 AN T D0, &
6 LEMINLLRBICHRTES. 72, /84— 5-2 OME— O i kg 23
(1/9,1/9,1/9,1/3,1/3)T TH D Z LiF, "F—v 520, B3 OV ¥ 7 v & T 1
ICEVERLIEbDERRTIENTEDD, BROFR 1 0O bR TE 5.
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I, FEO6DY v o7 HONWTEZS, BiRko@EY, HiSE 6 ORI h—F 2
VME 3 ARE—UAHET D, T ESE = 6-1, 6-2, 6-3 LIS (5, 6, 7).

2
1 )< 3
6 3 > 4
5
M5 ~"F—r6-1 M6 ,~"HF—6-2

7T A= 6-3

S — 2 61, 6-2, 6-3 (ST BRI TENE Z R E R F ol AD, 1751 AP, AP
TERIND :

0 1 -1 -1 -1 1
-1 0 1 -1 1 -1
1 -1 0 1 -1 -1
1 1 -1 0 1 -1
1 -1 1 -1 0 1
-1 1 1 1 -1 0

A =




[0 1 -1 1 -1 -1
-1 1 -1 1 -1
Ag)__ 1 -1 0 1 -1 -1 7
-1 1 -1 0 1 1
1 -1 1 -1 0 1
1 1 1 -1 -1 0
[0 1 1 -1 -1 -1
-1 0 1 -1 1 -1
Ag): -1 -1 0 1 -1 1
1 1 -1 0 1 -1
1 -1 1 -1 0 1
1 1 -1 1 -1 0

HEBEO6DN—FT AL NI T T7H2HNTZ2 ANV 22O, UFOERNARD

AN

EFE 5 HAK6DON—FT AL NI T T, XK= 61, 62, 6-3 ITBWT,
z® =(0,0,0,1/3,1/3,1/3)", 2@ = (0,1/9,1/3,1/3,1/9,1/9) ", 3 = (0,1/5,1/5,
1/5,1/5,1/5)T 2, N2 OME—DEIg Th 5.

FEBR. THL 4 OFEHEFIER, 2 =0 & Lz & 2okt 2mi-d ¢ N2 ko~
I RNVDHRTHDHZ L ERTIENTE D, FHHEE. O

INDDORERIKIINTNOHTHELZ 0 ETRXRETFEEZATEY, flIXF—r
6-113F 1,2, 3ZBEHEEN0 EBRoTNDL, ZZTIT LA Y—HT LA —0nIKICF
1,2, 3 %% 0 THT L5 2 ik, FlETH AD 054, 5, 617, 4, 5, 6 IO &R A
724751 AV [4,5,6,4,5,6] LCTU v v v BT TVS 2 EICHST B8, 20k X of]
BATANE 3 FOTU XY o aRT AZTDLOLR> TS, FAREID, NZ— 6-2 13K
BHNIRSE — 2 52, )RE—2 6-313/XF—2 51 LRILTHDLZ ENbND.

PLET, &5TF, BETENOY v 7 TRA RN b7, RIS, &8 TFO
VX T DRIIEZ NS Yy | ORGEBRIRICONWTEET .
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34 FEIONHTY

— Iz, BFTEROHKE, ARERE LAY 7 7 % FE8AERY 5 7 (balanced
directed graph) & FES. TR, FTEHAOHRE, A\REPEFELWN =T A 7T
777 7% b—F A2 bJ 57T (balanced tournament graph), D X 5 7e h—F A
YR TTICEVSBEDINLV Y T EREO N VT D ES T LTS EELY,
P b —TF A N T T IXEICHFRERND R D, Yy T, D AR e YU —
Wb bT, FEERTTFEAH TS RE CHLZ L ERT I ENTED.

T 6. [ ZEHRET D, A2+ 1 O¥EE Yy i BWWT, BIE 2 =

(1/(20+1),1/(20 4 1),...,1/(20 + 1)) T 1%, S < 5.

SEBR. P v o T, ATEA G BV T,

WAL 5. R (P) OFKIGIEIC T 2= (1/(20+1),1/(20 +1),...,1/(20+1))T %
RAT D&, (11) &0,

20+1 e,
;aijmiz Wl ;aij =02>2,7=12,...,n,
2041 2041

1
2= st
=1 =1

L7 FATAIRERE D, HRIBEEEA 0 L7022 2 &N DN50, HEIGHEL Y Zhidx
R TH D, O

4 v irUDERETDOREBE

ARETIE, 23HTHRNMLEFRE 1 2 - BELEMEE LT, Uy 7 OEKIZD
WTHE 2T, ARk & ROl OBIFRICOWTERT 5. it Tenlic, LT 2T (e
) LTHL.
EE 2. F1LOBPLRLIDY Ty (FR1OT Y 7)) CBd 5 (Fil) Bl i, He
RBITF1E2HTZETHAS.

11



41 v DER

FTVY T DR EERT D, TOERICBWTL, HELE, 180ENSRL T
TH h—F AL NTTT7ERRTZ LT A,

E&E 3. n-h—T A 777 G=({L2....n}E), n O F—TF A 7T T DF
(HI’H27”"Hn) OL:fZL/’ H; = (V;?E2)7,L: 1,...,77/) &:ﬂbv

1=1,..., n
E' = U E; U U {(u,v) |ueV;,veV;},
i=1,...,n (i,j)EE

EEZD. COLE, INLEEAES, MESET ST 7 G(H,... H,) = (V' E)
% (Hy,Hs,...,H,) ® G LTOEREEFHTS.

ZOEFRIZOWTHET S, G(Hy,...,H,) OTERESE, Hi,Hy,...,H, DT XTD
EREZHEZLOTHY, £V, OFTOWIT H, OFFESNLTWVD. TOMOTE M,
BIZIXV IR T 2THNA uw & V; IZBT2THA v OMIZESN501E, G DILOFEITHE
9. Thebb, (i,j) € E 7261 (u,v) Th D, (j,i) € ERbiE (v,u) THDH. ZOER
L0, BEAMICEERERESNL =D, B5ND G(Hy,...,H,) b b—F A2 FTh
L. ZOLEXEER1LDOLROEHEDKNT S,

B 7. 9N n-b—F A 7T 7 G=({1,2,...,n},E) L2hFEH I n HO N —F
A NT T T7DF| (Hl,HQ,...,Hn) ﬁ)’é‘i%hflk%, (Hl,HQ,...,Hn) = G L TaRk
LTHLND G(Hy,...,H,) bR =T A N THD.

CITEDTERE 1LIZONTERD. 3 F0LRDIMENRF—F A NGy =
(11,2,3},{(1,2),(2,3),(3,1)}) &, HFabhinb—F A G = (V,E) % Hy, 118
MOBMNS2D Hy = ({n+1},0), H3 = ({n+2},0) & L, (Hy, Hy, H3) % G ETH
RLCHELND h—F A2 N G3(Hy, Hy, H3) I3 FHiE 1 ICE-THOLND G ZDHD
Thb. T72bb, AlETHRE 1 O LERRTZENTES.

12



42 EREHEHEDE K

R CER LI b —T AL hOAREZD ETOY v 7 OB O BEFRIZ O W
T, U TFERT L NTESD: G(H,. .., Hy) (o5 255E8I1E, G L4 H; (255
REERIE D TER) T22 &0 TES. UFZNZRTA, TORNIETRIELEAT
B, X7 M= (21,00, ,2,) W LTy = (c1,cTo,  ,CTnyYnil>Ynia, )
ThdLE, ZhEMRICY = (¢, Yni1,Ynio, ) REERTZLICTS.

E® 8. nh—F A+ 777 G = ({1,2,....n}E) BT LYYy 7o
b D REEK o = (of,...,20)" & M—F AT TFT7 H = (V,E)
(i = 1,2,...,n) LoRKE®ERK yO* (i = 1,2,....n) BE2bRTEETSH. 20
L, (wryWr asy@x iy T3 G(Hy, ... Hy) (SB35 Yy v v DR
WTH 5.

. G OFETHE A = [ayy], Hi ORETH% B = b)), G(Hy, ..., H,) OFI{347
B C = leg) T 5. R uMEs H OTHETho1 (Thbb, ue Vi) &35 &,

bl veV,
Cup = 4 0 v = u,
ai; v E€Vi(j#1i)
Thb. Z0LE a=(a,) = (iy W a3y@* . oiy™)T SR (P) 20T
2=0¢L7cEETDFETARME 2o TWIIL, BEIHMEL Y REFTHLEF R 5.
ULF 2R ZRTH, O 70 yO* O u ST B TEEORS ZHIC g LB Z LT
5. F gy Yy FNENDFEITRIREMEDN D,

n n
Xk ok
doow=D Y ow=) > Ty
u i=1 ueV; J=1uev;
n n
_ * * *
= L E Yu = E z; =L
i=1  wcV; i=1

13



7 (o) % (P) D v fTEDICRAT B E (Ve Vy &T53),

n
E CyvToy = E E CoyvQiy

u =1 uevV;
= Z Z CoupQy + Z CuvQiy
1#k ueV; ueVy
=> ax > out Y bfay,
ik ueV; u€Vy
=Y awa; >y +a; Y by (12)
i#k u€eV; u€Vy

Li%. YD O H \cBT 5 EAT RN D, 4 i 1280 T, Yy v = 125, y®* o
Hy \ZB U D 5alifeinr Y0, v bgg}y; > 00, o O GICBY S5, Y apal =
S @inty > 0 BENTHRT D720, (12) 13

D cuwmu =Y apzi >0

u i#£k
L5t (P) O uillch i T 28§54 tS 2 = 0 D FCM=T 2L L2 s, BEnD
(cvp) BSRCHIR & 72 5 = & SR Stz O

EEL 3 &L ZOEHEND, FHhiE 1 ICHTIREEEZUTOLIICERT LI LRT
5.

21 b—FANTTT G TERINDY Y T ORERIEN * THHEE, G I
Fhex 1 ZEHLTHOND G TERIND Y ¥ 7 BT,

1,11\
_w’_’_
3733

BB, FHESIITFHRE 1 2T 2 EICKVIER SNy U U NBEBE & W) RE
DIRRERDT XY ThHHIEERLTND 2. ZORIE, BEERKOY Y 7
v ORGEEENE R, 1L LRNWTE LBELATERVWTEERSEREZ TN TN 1/3 10T
LI THIFIICES ZENTELH I LEZRLTVND.

I REERIE TH 5.

ZOOFAZIC, ARk E OIS OF EZ — D% T T, FES OV v (X
=5 DICBTDTS %, PR3OV ICEEMRZ D TEKT S (K 8). &

14



B4, EHL3 LV, NF— 51 OFEEIE, @ = (1/5,1/5,1/5,1/5,1/5)T, T4 3 ®
DX U OREEIET, y=(1/3,1/3,1/3)T THDBI=D, ZOTFOV XDk
s E, (1/5,1/5,1/5,1/5,1/15,1/15,1/15)T L 72%.

8 BHICEDTFEDOY Yy v

b ERSEYICEENTF

3HE, AF L BEDHEZ LI —KILY ¥ v 7 BT DI, £7-2 v 7 o DAL

& RIS DBIRICHOW T EE AT o7, ZZTFER6 DV 7 v Ok c el 3
5. FE6 ORRN Y o X3 RF =B LN, THES TREL DI, WIhoR
A — TG BRI BN T, T ERZ 0 LT XEF, T7hbb THTRXETIERWTE)
DFEL TS, L, ZOFIMOFOEREN R FAAEKE > TWD b TIER
W, DFD, FESOERICESTIEEROH LT TH-TH, HESHRES» O ITER
WRERDFENFIELID I EZE®R LTS, DEEEE 2, kO X HICEHTS.

EE 4. Wby ronbGzonict X, HOREEKICBWOTHER0 & 725 Fri
BREICEERGTF LIRS, Eo T X TORMEIKISICIHWTHER 0 & 725 F4 S ERAMIZHEEK
HFE LIS, WISHICEEBK AR FRFE LRV h—F A T 7 2 R HEEEMERMG ~—
FAURNT ST, ZHICHIET DV v U U R BEREEEMENL D v U Y, SIS
K2 FRGFELRN N—TF A N T 72 HICEBBRHENG F—F AV NT5T, 2
WZKHET DY v o B EBRIERAGE D v U LIRS,

Z 2 C THEMSAICHESK 72 T 1X THEEKZ2 T O kiZ, THRFBHEMEZIRA 72 b —F X
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YRTTT X TR v ) O— B2 o T DL KB, T BT ICER
TOEORY vy BRI L E, HHREBIICENTT j 2 RSHERN 25 > 0T
HHE IRy Mt = (xf,. .2k BhotmkTH L, xf O i R § RS E
R, B E 0L LRy bva = (af, ..., (xf +ab),...,0,...,x5) T bR
THY, EFRLD T jITEKOICEEL R T L2 > T D (TRl T 52, Zhbiddtic T4
HRIE I IEBR 72 T ) RIS R h—F A hT T 7] ICBEHZ D Z LN TE D).

ST, BH3EIVHISRE3I D N—T AL N T 73BN THLZ NG, &
UCTRE L 20 IR LEAT 52281280/ onsd b—F A2 MNE, T XTHEIEHERNT
b5 (1), 2EV AEBEOFE n > 31k LT, T n OISR 2V ¥ 7 VM tE
T 5., £BROEREL Y, 2 ORISR TH 5.

TIIMBEF OISR 2T ¥ 7 AT HDIEA I ). TZTETRTERZL I,
FH 4 O (HREE) R v 7 IFE LRV, EER S L0, A6 ORISR
R U AIFE LR, BT, ROEH LY Fo Xy B n L ThH, T n o
BRI D272 Y % 7 AT FE LRV,

T 9, HEAVU Y U UDNBIENRATH LR, TOV Y U U EFEEFEN LR D, E
- OREEKII B THD.

LIF, Zhzitfl3 5720 0%HE21T 5. T ROMELRT.

R 1. v T ORISR TH H 2 & DML GRMIEE, TXTOFITHLTED
Fa i IHERZIEL T O REBRIENFET L2 THD.

REBA. ZO&MIE 31 Hio (P) iV Ta; >0,i=1,...,n LR DREMNBFIET HZ
EEEWT D, () BRLVBAL. (&) EEIEEEML B, & ITH LT,z >0 &
T RN EET 5. Zhr a2 L e, Y 2V /nick o TERSND 7; 1% (P)
DEIEEDD, £, >0,i=1,...,n &7, O

ST, (P) 23 LS RBT0, 2 =an1 b L, LFEERTS.

X1 0

A= L, e=| |, b= .
Ty 0
Tn+1 1

16



nbEMNDE, (P) ORI b & LRI, FHRREELMET 2 X A >b
AT, EMH R (D) OB E y = (Y1, ... Yn, Uns1) ET 5L, HHIBIEIZ by,
BRI ZM Ty 1T ATy <b &3, ZNbE2TICHilirRT v/ &he%2%. K&
RO x*, y* IR LT, b a* =b y* BRI T 5 Lhb,
0=bla* — bTy* > (A/Ty*>Tw* _ y*Tb
— y*T(AICB*) o y*Tb — y*T(A’a:* . b) 2 0

Thbh, j=1,...,nZH LT, y; >0 25IE, 31 aijr; — vppr = 0 BEOLT 5. &
72 (P) Dn+1FBOHKNITEXHKNTHD. (P) PEHCHNTHDZLE2BET DL,
LU AL T %

WRE 2. (P) Ot * = (v1,...,0n, Tpy1)! T2, >0 (G =1,...,n) ZiWzTb0
PEET 270 D IE, B R A'e = b 3fg2F5o. i 2" IIZOMO—>Th%.

U ET, &89 OFEH O A S72. LUT, HEEIZ I VFERAZ1T 9.

AR, (B 9) B n FOMKMICHEN 2y o F U BHEELIZET D, MM 1,
210, Ale =bl3fiiakE>. ¥ v OERLD, FIEITH A IXENTITA, 3
bbb AT = —ATHDINE, AT (n+ 1) x (n+1) OBIHITHITH D, —%IC
n xn OEMNPRITH B 1X, n Deo L &, FEATHLZ LRMbATWD. ik
det(B) = det(B'") = det(—B) = (—1)"det(B) "SR ZICHEND D Z L NTED, 20D
s, AIFIEER] T2b b, rank(A)) < n TH D (rank 1IFTHI O E £ T). D
ZEE A AL LT EOERSE N n LT THL L EEWT S, —F, h—T A
VR ERTIAIOBEII N NEEOE XTI n -1, n MBEO L XTI n THDZ ENHD
IWTWD [3]. 2F 0, A 2Kk 2 L BAATINC e D, UL E2 G, A" offififkix (1) £
T A ZBAATINCER LT 20 LR CATEALTE 2 I L, (2) 5 11776 nfTE£ TxIA
WZH (n+ 1) ATh65IK 2EICRVERL, B n+ D) ITOERFITITO LRD. T4
bbb, [A|b] OffiKkIE A Z R LT DITEARZR (k) 23 2 ik 0E6h, bo
(n+1)BROUIFZOEEELZ LITRD.

Lk, A OBEEN n THHDIZKEL, [A'|b] OBEENA n+1 THHZ EEERT 5.
T A =b I3RS LI T D, XY, B n FOBKIIZZhRN Y v
FUNFIE LW ERbND.

WA, BRESFOIC R Y % V7 U IMFIE LT, £ OREKIKIE—BE Th D & %
AT R OE LY, ISR e Y v U U FETE LTEG A, TAVUTEETFE no )
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LA, WEL 200 Ale =bl3fEesio. ST, A En+1 80 bR5 h—F AL
%#ﬁﬂ&ﬁﬁ#*kﬁ?%éALMW%M+1ﬁﬁﬁT%5*&#@[]#%A

I n+1, TRbBEANTHS. Lo T A ITITITH] A~ WFEET 5720, HKinfE
T ATIb E—BICTEED. O

EHO EME 1 0D, LEOBIKIRNR Y ¥ v VTR TOFICR L TZEOT %
I iR % IE & T BRI S E L, ZNAME—ORGEIE CThH D Z L Nbnnd. Z0
TOWTRO T H ISR T CIlERn 2 £ D, ZHUIREEIEZIRN TH D Z &
Wb, DEY o X 51T THIEHIZEEe T TRMISrICEERZ ) 13 TR
F1 O—BAbIZZ2 > TWDH L, DRFEEIEZIRIR h—TF Ak (Vv 7)) THBgRhR
B h—=TF A M (X 7)) & TR b —F A N (Vv 7)) IZ8->TH
L. FEAIE TR LULIZEHEN D W ONDORPBENND. LT, ZhbaE LT

FHE 10. h—FT AL FGEREZFRTHY Y 7B, BT 4 &35 MmTh 5.

1. GIZBWT, TRXRCOFICH L TEOT2 M THEREZIE &3 2 Rl A FET 5.
2. GIZBIF D REEIEN —EFETHY, TORBEBKICEBWTE T2 HIHRIZIET
H5.
G ITHIE 2R TH 5.
G IIPRFBHIE NI TH 5.

% 2. BIEZVRNZ2 h—T A N7 T 73RN TH 5.

% 3. HiRg20+1 OV v o BT HME— D ROEEIE 1T x = (1/(20+1),1/(20+
D,...,1/(2¢+1))T Th5.

RA MEEOVH N—F AL NI T 7 (X ) ITNENTH 5.

% 5. BMMOENR n-b—TFT AL 777 G = ({1,2,....,n},E) BT 5D
Ty v O f = (2f,...,2k) &, BEESENR N N—FT A NI T T
Hy = (Vi, B))(i = 1,2,...,n) LoE®KK yO* (G = 1,2,...,n) X5z 6N
LT 5. Zork&E GHy,...  Hy) ITEIENETH Y, £ O ME— 0 ki §R g IX
(ztyM* 2iy@* ety T T 5.
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6 FLEHESERDEE

A SCTIE, DHE S IC L0 B8 S BT X
vy — ﬂbfwﬁ%%@ﬁﬁﬂ BERToT. HBRENZ LI, 2R Y v
o Tho THEIEIICITHTRE TRWERFET 2B A03H 5. AL TIEZ @;9
PRBLE D THEEK e T ARl OBLS D — il Lz TERMGAYICEEBR 2 T 208
ZOMEZR T, FREO DN v 7 | ﬂﬁéﬁﬁ&77kbf@%@0f%
TV, HERRAZRFERIC L 0 B8R % n # 2,4 I LT, FHn ORI D ¥ v 7 o DIFLE
PEZ R L7z DIkt U, K SCTIHMEE T OIS RIR D v 7 VIFEL RN T & 24
FEEHEIC, R OFE n IZk LT, n FOBISSHENL Y ¥ o r VIMEET 5 2 & & if
RHIC R L=,

EHO D, BE n I LT, n- b—TF A2 b 7T 73R TH > TH IR

TIERWZ b d., —J0, a7 n B L TL, #lzidn = 3,5 OFRML F—F A
N7 ZE 3 TRIELIICWT N ORISR TH D, o, 4 EiOREZE TRIEn =7
DENHEHIR N —TF A N7 T 7 ISR TH 5. S DICHHTHO VM b —F A K
H% 3 LVEBNRATHSL L, R 1 L0, BEKNRNR2 h—F A T 7T %
BOIRLEHLTEOND F—TF A N7 T 73BN FEHNTHD. ZDOLHIZkD D &,
[ n ORNFEAR b—F A N7 7 70T B EIEZEN O T ) LD
NTL DN, EBEDO L ZAES72DTEA 9 .

AN ZO TP I Ly, #lxiX, 338 TEV ST 6 THKA
DRE— 61 k=T A 757 GV, 1 HAORNS RSB H &M LE
Go(G\V Hy, Hy, Hy, Hy, H)) %% 2 5. ZHUE 11 THEN G /2 500078 h—F AL R 7
7 Thb, EH8 25 (0,0,0,0,0,0,0,0,1/3,1/3,1/3)T 1z OREBIETH S, Lo
TEHI0EY, 2O KO N—F A NTTINEZDT v 7 %, R TH LD
%%@%%?i&w%ﬁﬁﬁﬁ®%~+f/%777@%&ﬁofmé ENRDIND.

NROLIVENSR Y VIV RN U LS THELND U x 7 DRSS RIS LS
ﬁmkﬁé/kf#/wig Etéhé EBl, BEIRIRO L D IR BERIR RS
BHICE S TRONANL I RHRFOV v 7 (BAR L IER) THRIEEN TR
760)75%‘7(‘*9“50)7‘:697? BARD =T A N T 7T b —F A N T T T
DEFRITEBNT, ARIKICBIT 2FHO L5 RBEEE2R-T O TH L0, Hl 2 1X% 0t
WL LT NICERT D f?‘< B BB D.
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£5 KO(2U+1)-b—FRA 1 ITF77G=(V,E)ZLUTOXICERTH : THM
V={1,2--- 2n+1} &L, f(z) =2 mod20+1 (7z72L 1< f(x) <20+1) &L
fee&, B =G [+ 1), 0 f(0+2),, @ f@+0),(fEi +L+1),0),(fe+ L+
2),1),.. ., (fi+20,)}, E=U B &35 o h—F Ry ST 7L, DS
Db DEY K HELIES.

COFTLABRNEREHCTHLZ LITUTOLI ICHHEICIVEIDLND : [HA
BTChnweT 5L 3RUENDRDES S HBIFIEL, S THEEINDIH DT T 7
RIS TWVWD, ZO SIZHL, Yu e S: (l,u) € E,VueS: (uj) €E, &
HEOIMR G, €S WIEMET D, oL S C{fi+1),....fG+0+ 1)},
SC{fG+0+2),....f(+20)} #E%TDH. LnL, 2O LTS THREINDH Y
77 ITNIEKE LD T E BB, SRNE D LI T D LLEND, 3 ABTE
ARTHD. L, T ABZIFRFEIESE h—F A 7T 7 THhh D728, EH 6 )
LERRS SR TH V, EROERRNCE 25 b DO TR0,

U b6, Bz, lEREOEAR h—F X 7T 7 TEIEZIHRA TR
LONGFIET D008 9, 70 Ex IR BLREW KRR ORBENE > TWD Z LR,

HEE

EEY OFECHIT 53 A v b & F & -7z, BUSFERKE0 BAIIA L, EXBE KR
FORIARE RGO LT, ARFgEiE JSPS BHfFE 24220003, 26540005 @ Bk
2T b DT,

S 3k
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