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1 FX

AHEIROMAEDLYE PR Y —5 (8] 1, BAENEEREZHVTAMS AT LOREERRTSHI LT,
ﬁﬁ&uf%:@‘li SxfAELE MR Y-z HAWTERT 5. ZIUl LD, XA ORAf@EM%GHT 572

12l BMAEEE (topological obstruction) &IFEXND, X AT D]fiflk & 59 5 M2 HEE % D
Hm@;mawizaﬁﬁ#ofwé.b#b,%ﬁ%%%%%ﬁﬁét@ﬁﬁ,%%%@%ﬁ@%tur
EDEIBRFEELTVWENLE VWS Z L E2FTARLIBENDH Y, TNZITMAGHLE bR Y —mOFELBE
5.

JEAE, Goubault 5 1 ZHARMEAE FRGREEDE TNV & LTHWS Z 8T, X A2 ol O % SRk
HWEAHWTTO ODMMAZ R U [6]. BMEEEOE T MICIRER, 2V 775 7L —L N5
%ﬁﬁ%%wé Gaubault 51327V 77 7 L — LD & BAKEROE OB OEFMEZ R L, HBAERIZ

5Pl DR A B L2, 22 X 9 Goubault 5 i Aiﬁ (consensus) [ [4], test and set[5],
equahty negation[3] B ARAIFRTH 5 L\ D HEIZ, BERFRGRELIZ X2 0EEFHE2 525 Z LTI L7z,

Goubault &5 OFEIHFIEE, FEEFRIEA (logical obstruction) c‘iﬂ?ifﬂé, AR & P fE Y S A & BAR
NZ 1 DRTE WS EDTH-o72. Goubault 5 DEFRIE, X A7 LAfREOIEINZITHAEDLE bR Y —
A TFiE & AW THIRI 22 BRI ER O BRI E 2 R 080 <, BRI ZZGmERE 1 DR +4
THDE VI HEEEZRLTWS. UL, k-BRERE (k-set agreement) DFEHHHIAZ FDF 5 I &1E
k:l@%ﬁ?%éé%%%%%é[MVBbT*%&Tﬁémfht

AFTIE, k-BREMEORATRNE 2 R 3 EEimi X 2 BRI T 5. BARIIEIAR D A 22 B % i
U7z k-G REMEO R gt DFERRIE [1, 10, 9] TEEIZ5-Z 6N TW5 DY, Tho iF k-AEMEICNIES 5
BURIIEIRAS, TR] D22V a2 LT WD & WS KIRINAMEEZRAL TWa. ARTIE, MEHREAZ
ERINZRER L, % D7 72y s ORFKREEIZOWTOAMRIET 5 2 & T, k-AREMEO A i %
ANE

2 BRBIEHE & BIRIERERIE
21 BB

% 2.1 (RIER), £E S HEGR o5NHE, S DETRWARINES DK C HBEKBIELIR (simplicial
complex) TH D LIE, FEDXcCIZH LT, X DETRWMEEDHMAELY BELYcCLRbIL%E
W,

S DILETEME WD, %%%@%C@ﬁii%@mmmawwMé.$%®¢@@k@%®,oiba
GUNDEKRDERESITRORVEDE T 7Y b (facet) &\ 5. HUANEIL C DIEMDES%E 7(C),
7?t/b@%é%y()f%¢.ﬁ%Xecwmﬁmmayiwwlviﬁﬁé.%%%@%C@mﬁ
dim(C) %, max{dim(X) |X € C} TEHT 5.



£ 2.2, PYRIEIR C D3l (pure) TH D L1, 771y bR LTHURTTH K2V S,

%23, AREA ARG Z N7z, B EBEBIER (chromatic simplicial complex)(C, x) & (& BRI
WC LBfTEE x: V(C)— ATHEIN, EEOPKEKX cCIlZxLT, X DHEHAIFETERSLMIZRS
(EEDO vV eX IZHULT, vAV &5 x(v) #x(V)) BDEWVS.

EEK24. C L C' #WANEIKRE T 5. BB (simplicial map)f: C — C' &1, 7(C) 75 ¥(C') ~NDE
BT, COMBOBAX LT, f(X)NRC ODBKIZREZEDE N,

(C,x) & (Cy) Waft & PURIERT, BAREH f: C - C Pz ED (TED ve ¥(C) ITHL T,
x(V) =2 (f(v)) RO 3L D) K, f % B EBIKER (chromatic simplicial map) f: (C,x) — (C',x') £\ .

DURNTHE Z 5t S MARNERIZETHRETH D, TORLIZEESEEZALLT, A|-1ThHbLT 5.

2.2 &R nﬁIE®${$m{T)b

AREITIE, 412> TRBGRHEOM X2 EHRL, BANERIZ L 2EKREBEAT 5.
VZEOWREES, A2T -V FORRES, AP={p.x|acAxecV} ZirmBEADESLL,
AP, = {pay | xEV)} EFRT.

EH 2.5 (HX). 558 L(A,AP) LA ND BNFALIATRERT 5.

ou=plpl (@A) K@ |Epop |Cpop | Dp
772U, p€AP,acA,BCATH5.

oy éB@ﬁ®ﬂﬁﬁ¢@Dﬁd,@J&ﬁﬂiB@ﬂ%ﬁ&f%<:ttTé.W%@,B:wﬁ}
A E.p, Dy, Cup DEHITEL.

T 2.6. BIAME T )L (simplicial model) M = (C, x,¢) & 1%, $ERE(TE BIRIEIR (Cx) & T RIUHT
£:Y(C) = P(AP) DMTH Y, LIHMEED ve ¥V (C) IZH LT, £(v) CAPy,) L2 GHBTH 2.

(v)={p} D& DT, FRUD—GEEDLEIR, BROLDIFEMNEELTLI(v)=p LRI LIZT
5. 772y M X={vo,vi,..,vu} | ﬂb,a)_wgamaﬁi.

EE2.7. M= (C,x,0), M' = (C,x 0') # KN ETF N LT 5. O EBAERER f: (C,x) — (C,x) BTN
AT ERED ([FEDve 7 (C)IZRHUT, I(f(v) =L0) B DLD) K, fABEETILEER MM
AR N

Goubault 5 [4] i, DT AT LIZB T2 0 A2 iHBEOT—Y 2y e ART Z T, BEKE
FLERAWTC IO AEZED A 12T RLTWVWS

Bl28(n-T—Y = b, nfHDES AT L) A={ap,ar,...;an-1}, AP ={pai|acAic{0,1,..,.n—1}} &
5. n-T—VxVh, nfHDOHERS AT LZHIET DHMENET NV I=(C,x,0l) D77y NOEE%
F(C) ={{{ao,bo),{a1,b1),....,{an—1,by—1)} | b; € {0,1,,....0n—1}} TEDHD. 77y MK —Yz b
a; DA DR E —F—x$I5 T2 DT, 77*12 v N {{ag,bo),{a1,b1) ..., {an_1,bp_1)} % boby ---by_1 (AJIDIED
A& ag,ay, ..., a1 DIEIZEE LU TUARZZEHD) LFE—HT D, AL TN x(a;,b:) = ai, €(a;i,bi) = pa,p,;
TEDS.

a€AITRLT, faff & ¥RIEA (Cy) D7 72y b LD —IEBFR (REBER) ~.C Z(C)x Z(C) %
~a={(X,Y) € Z(C)x Z(C) |ac x(XNY)}

TEHETD. X~y YV 1E, 200HAX LY DRI -V 2V halll > TRJITERNWI EE2ERT.
THITBCAIKUT, ~gy=Usep~ar ~pp=Naes~a &£ U, ~c, Tr~p, DRFHBIHGERTZ L
123 5.



T 2.9 GEUKI). M= (C,x,1) ZHKIIE T, X € F(C), pcAP,ac A BCA, ¢,y € L(A,AP) T 5.
FREMARRE (epistemic state) (M, X) (25 1) 2 imBl XD Efh % RINIZE R T 5.

MXEp <= peclX)

MXE-9 = MXFo
MXEoANy <— MXEo»PDODMXEVy

MXEK,0 — IEOYecFC)IZHLT, X~Y RO MY E @ DAL
M X EEpp <<= FEOYcF(CO)IZHUT, X ~pg, ¥ 25 MY = ¢ BT
MX|EDpp = [TEDYcF(C)IZHLT, X~p, ¥ 725 MY |= ¢ DAL
MX|=Cpp = [EEDYcF(C)ITHUT, X~ ¥ 725 MY |= ¢ DAL

C
A

Y7o, FHEOX € F(C) 1K
Y &Y.

M, X =@ ThaHK, ETIVMTlEEY (valid) THHEWVW, MEo

T 2.10. M= (C,x, 1) & M = (C,x',l') #IKNET I, f: MM 2BAEETIVER, X F(C), acA
U, ¢ 2FETHMHEADOERUIMIGEZEETLRVIRHEALT5. ZOR, M fX)EeRbMXEoed
% D NLD.

23 BEMTIIVaVvETIL

BIRREGRELY, T =Yy MTHTREERBEX SNIZ T —Y = v N OREEPEILT 2Rk % 28
OV ADFTHIARTHHDTHS. T—Vxy bOHFBOLETRT B-0121F, T2V avET
VERAWS 2] 772 avETIVERIVEIHFEOELIILE, Thr I 5720 Dhi#EEMtE%2ET VL
HDTHE. ZHE, DEVATLAANDSHIZBWTIE, T—Y oy MWEEEZT - MR Z 2030
22 ETNMLT B7-DIZHNS NS,

AETIE A TR > THRERINERIZ L 577 a v ETVEEET 5.

EE 2.11. D= (C,x: V(C)—A), D'=(C,x': V(C') = A) Z[FHUIKIC n DN EBENEHRE L, Th
5DHILT P T V& (cartesian product) & IFHEIN D n RGTD aRF E BRINEER Dx D = (CxC,x") 2%&
#95. BIRNER CxC OBEIFRD LS ITHKT 5. P ELWCORK XY & O DHKY T
2X)=xY) &RB2EDITHLT, TNoDER%E x(w) =)' (vi) &85 &5 X = {ug,uy, ...,y }, ¥ =
Vo, Vit )} ERRTEHIENTES., ZLTX LY DHLUBOILEMIZTEILIZE ST, HILVWES
X <Y = {(ug,vo), (1,v1), ..., (g, vi)} ZEDD. TDEIH X xY BTCOHEET, HAKNEKRCxC 2EH
T5. IRbb

CxC' ={XxY|XeCY el dimX)=dim(),x(X)=x(¥)}

THH, BfITELIT
X'V (CxC) = A (u) = x(w) (=% (V)

TEHT 5.

EF 2.12. B{AMT U > 3 > E T (simplicial action model) (T, x,pre) & %, HFLars & BARER (T, x)
C RIS L XN D B pre: F(T) — L (A,AP) D TH 5.

YR T 7> a v ETIVERAWT, BIBERF v 7> 3y b (immediate snapshot) [8] DE TN 2EHTE 5.
B Ay T ay b2l RSB ATLIIBNWT, BHROT—V Y bW DD S )L—FI2h
P, TOIN—THIZEBIZLG AT Y ANDHGAEZRITIEHETIVCTH L. 72720, V=71



CHAEERTOIEBIIIEREMIZRFY, U/ N —TIZET A -V oV MIEIL THAEE 217
5. FEEADES AT LIZHEWT, wait-free REIFFAF v 7> av b &, wait-free 72 read-write 15 X €V
EFNL, FHEBENPEMTH L Z R SNT WD [7]. 2B, wait-free TH D L1, FT—IY x>V b,
flioT—Y v b DEFIEFCEDLST, BT ARNEANTHEREZHDTLZZ22 0S5, A F v T
vay b OFEHP BRI ARSI OWTIE [7] 2B I 2.

BIREAFy 7> ay b DFEITIE, EEDIEFDE] (ordered set partition) (2 &k > THAEDLEMIZEET
& 5.

#2.13. £5 A= {ag,ai,...,a,} DIEFHE] (ordered set partition) &%, A DZETR\VHEWIZERIBHE
EDF é=cl,...cm T, Uci=A2TE-THBDE NS,
JNER 38 12X LT, Aview,(C) &, a € cj 851X Aview,(¢) = U<;ci TEET 5.

ClEBT—V YV M PERAZFEERToEIEZEZRLUTED, Aview,(6) IFT—Y ¥ b a DHARAZEITH
TR ETIIHEEAEVIZEERAAR T2 =YV (aPSRAEZT—Vz V) DESEZELTY
5. T—YxzVhbald Aview,7) ZEEFNDZT—V Y MNOANMENSRZELGEENTS. 2720, Z
DHIENDHEEE, H£T -V ba DAIMEZB i RDLTEHRZ PVTRT ZLIZL, ahbRAR
MolI—Y Y MO L TKRY.

Bz, 8-T—Y x> MA={ag,ay,....,a7} \CXBEREAF Y TV ay b EZEZTHS. T—Y x>V ba DA
F173b; TH DB LU, view,, (¢P01701) T, ADIEFAHECIZB VT a; PERZTZT—Y LY NOATDRT b
ERT. WE, #lxiXag,ar,a WEUNZEIGAFY T ay N 2FEFL, RIT a3 BWETL, BIEIZ ay,as,a6,a7
BEFLUZETS. 2%, HFAEI E=ci,c,c3 1&, ¢1 = {ag,a1,a2},c2 = {a3}, c3 = {as,as,a6,a7} TH
5. Z O,

(bobiby L --- 1) (0<i<2)
viewg, (€70P1 1) = ¢ (bobybybs L+ 1) (i=3)
(b0b1b2b3b4b5b5b7) (4<i §7)
TH5.

51214 (BIREZF v 7> ay b, Hl28 D 1= (C,x,0) VT, n-T—Y x>V hA= {ao,al, san-1} DHI
MAFY T ay MIWIET 27272 avETIVIS=(T,x pre) 2 EHET 5. view,(coPrbn1) T, £xT—
Vb a DASEDN b; T, ADIEFDEDN DRI, a PORZFZI—V YV FDAFHDRY MLVER
T (Tx) D77y NOEAERIRTERT 5.

F(T) = {{<ai,viewai(ﬁb"bl"'b”—‘)> lie{0,1,..n— 1}} | &1 A DIEFE5E], boby - by, € 9(@}

a € AZNUT, x'((a,view,(c?0Prbn1)) =a TH 5. HifRSMEE pre({(a;, view,, (¢P00rbn-1)) |
i€{0,1,...,n—1}}) = N’ Parp» S72DB Lboby by 1 = pre({{a;, view,, (cPobr-tr-1)) |
i€{0,1,..n—1}}) TEXT 5.

{{aj,view,,(c010-1)) | i€ {0,1,...,n—1}} € Z(T) X ADIEFHEIC & I D7 7% b boby by 1 )
Ml cbobr-bat b — SIS T B DT, D7D {(al,vtewa,-( chobrbi-1)y 1i € {0,1,....,n—1}} & cbob1
TRTILIZT 5.

F2.15. PERINET IV M = (C,x,0) L BIKINT 2> a v ETF IV of = (T,x ,pre) IZX LT, BEHETI
(product update model) & IFFIZ4 % BAKIE T )V M| = (C[ ), x[],£[]) DIRD & D IZEESND. M|
DH O E BAREIR (Clr ), x[)) &, (CxT,x") =(C,x) x(T,x') DA EIKRT, M, X =pre(Y) 725
77ty b XeZ(C)YeF(T) oifEIhd., T4bb

F(Cl#)) ={XxY e F(CxT)|M,X = pre(Y)}
ClZ]={X'xY' CXxY|XxYeZF(ClH])X xY #0}

211 = X"y 1))



THY, TRVE LA (u,v)=0(u) TEHRT 5.

3 EIMERERIEICL 29 RV AEM

PURCIRATEPAE, D2E0KT—YxY MebDANE 772y b ETBWEKNET V= (C,x,0) %R
{AB9E )L (initial simplicial model) £ ’EZ. I D7 7 &y s DELIE .F(C) = {{{ag,bo) , (a1,b1) ..., (an,by)} |
b; € 7/} WIS BT, (R R < X(<ai,b[>) =a, €(<a[,bi>) = Pa; b; TEHT 5.

EE 31 (XAY). IHHBAHE TV 1IZXT 549 R Y (task) T L%, ROFKMEFETTo7vavETIL
T =(T,x,pre) THB. £3, TOK7 7y M {{ao,do),{ar1,dr) ..., {(an,dp)} CAXV EWHEEL TV
T, x(land))=a; THZ. XI5 T ODEED I 7y bY e F(T)ITHLT, LXEpre(Y) %5 &5
BRIDZ7 72y b XeF(C) WA Ld 1 DFLET 5.

RAD T DER (a,di) 1&, T—YzbeZDENEZEZLTWS. 2D T D771y hOEAE,
AR EOHMAGDEERLZEDTH 5.

Bl 3.2. FEFEIADE S AT LIZE T B5EE (consensus) BEL X, 2 TOZ—Yz v @D 1 DDT—
VYV MDANIZERL, TOEZHDLRITNEZRSLBVWENVWSIHDTHS. HlAIKI-Z -V b
A={b,g,r}, 2-fHAP={p,i|lacA,ic{0,1}} (AR 02 1) DAy AMBEEZEAL L, WIHT 5
RAT T =(T,x,pre) D7 7y MEI2 DU,

55(]‘) = {{<ba0>7<ra0>7<ga0>}7{<b71> ) <r71> ) <g7 1>}}

acA,ie{0,1}ITHLT, x(a,i)=aTH5. HHESEMHZ, 1 DOMHEEZ TS 5720121F, DadEd1o20T—
VIV B EDIEE AT DEBENHBDT, i€ {0,111 UT, pre({(b,i),(ri),(g.i)}) =PpiVPriVPgi
Th5.

PR TH, P=Veeapas £F 5.

n-T—y =¥ FEFRADERS AT LIZBT 5 (n,k)-EEMBRE ((n,k)-set agreement) & 1, £L—Y = b
WBZ—Yz Vb ebDATIDSBH 1 D2HEATEDED, EARTHAINDELR2EITE LEETRITN
ERo20WeWVnW 5D THD. ZNITEEME H3.2) O—BbThb, AEMEX (n,1)-E5EMEICHH
L9 5.

Bl 3.3 ((n,k)-BEME). nnT—Y Y MA={ag,a1,....a, 1} 1T 5 (n,k)-EERERE ((n,k)-set agreement)
k, RAD T = (T.qpre) L LTRET 5. HT—V vy MIAND>H 1 D% IIL, HIEhs Dl
R TEZKTEHEOETH S, LB >TT D772y FOESIT

y(T) = {{<Cl(),d()> 5 <Cl1,d1> yeeny (an,l,d,,,ﬁ} | dl' (S {0, 1,...,1’1— 1}, |{d(),d1,...,dn,1}| S k}
K?EJQ”C, ETES X(<ai7di>) =di ﬁﬁ%%{fFCi Pre({<00ad0> ’ <(ll,d1>,..., <an—17dn—1>}) = A:l;()l Pd,' ’GE%&?}’MZ}.

PANTIZERAD AL U WIR Y, (k+1,k)-AREMEE BT k-5 2R (k-set agreement) & LR, (k+1)-T—
VIV MR AT L (Bl128 Dn=k+1 DHE) OFEKKETINVI=(C,x,0) (T HRA2 7L LT,
-EREMEEZEZS.

BEHETVIT)IO7 7y M, T D772y b {{ag,do),{ar,dy),..., (ar,d;)} &% DFEITHESM: % fi
=T ID7 7% b boby---by = {{ag,bo) ,(a1,by) , ..., (ag, b))} LOMTHBH, ZThiFHET—-Yz Y FDA
HOT—RIZEEHDT, flio-d

{{a0, (bo,do)) , (a1, (b1,d1)) ..., {ar, (b, dy)) }

ERRTBILIZT B,



&34 (B AR, [=(C,x,0) 2R AENET VLTS, ZRA2 T W o TR LI, BERET
WVER S 1] = 1T PMFIELT mod=m HBROED (DX Y, UNORREZAHIZTS) Bz,

m Y BHEERLTVS. D20 m i, mp: Y (ClA]) = Y (C); (iu) i R BMEKEFVERTH .

EFH 34 DRAT AR HEEIEOMAGHLE MR Y =z X B X A 7 alfi@i [9, 8] 1, BN
%Eﬁ#%gmﬁﬁé’&h§Gwmw"iDRéMTmém]:M’ib,:MiT%ﬁWﬁ%E%
Fﬁb‘fa%ﬁﬂﬂé NTELZXA 77@@‘[%%, nm\u uﬁ@@{ﬁjﬁﬁ) ‘Ogiﬁ’ﬂ%j—é b 75‘_4[ Z 5.

AREHITIE k-G REREO R ATl 2 % 9 B E R A 2 SIS 5.

41 [ 2N ET IV, T 2 X A0, o BRERNET VLTS, BT ROERTIMIGE %
HERVHRIER D L(AAP) EILLT, I[T] =D 2| D RSIER AT T o TRV, T
Bhb, [T DEBD7 72y b X TII),XEPVHRY DN, I DHZT7 72y N ZTIA),ZFED
LB olE, AR Tk o TRIFRV.

AT 2B 2 R U 72 k-G RO R REVEDFERIE, T/ A28 0T WIR WA & T7R] 2

ZENT WV S BIRIERIZEN R W E WO HEIZ £ 5. TD X512, NAfEMEDRIL & 722 2 AW 22 E o
Z L 2B MBEE (topological obstruction) &\ 5 [8]. TR SV, MiE 411285175 © 2EEHRENX
(logical obstruction) & FERZ &IZ9 5.

EF42. T % (nk)-SRHEER R, I 24]2.8 DPIAREKNET IV E TS, EXT -V b a DA
THBLIRIT]|DEEDOT 72y b
X = {<a0,(0,d0)>,<a1,(1,d1)>,...7<an,1, (n— 1,dn,1)>} Q:i‘j‘bf,

Aty ={dy,dy,} (A A €{0,1,.n— 13,1 <m < k)
i Ty NOEMIES {ay,,...ap, } & X DY A JIVES (cyclic subset) &5,

YA I7NVEGLIR, D0 ATMEOESE L PIMEOEEN—HT 2 (AHOVPEBROBERIZHS) T—Tx
NOEHELEDZETHD. VA1 IVNVESIIBTHIT—V oV ML, Y17 VESIIBEIRVWI -V
H DWT DL DEBRMESNS. WiRLiGEaTIE, KEX LDV 7VESIZIE, kEEOHEL2 %
NEFNAN LT =V I BRLETEETNE D, TIIWETH -V y MW EZEDbENE, ThlL
ADZEL—Y 2V MIBTEHAZHLDATEDS B 1 22 AT ennnsd BIAIEX, {a,ar,....ar 1}
WA I VEEERT T 72 Y MZBWT, Dagay o 1{\/7 K (VAZhP)) |} i e )
I=(C,x,0) %2128 DYHBAIET N, T % (nk)-GREMERX A7 235, A={ag,ay,...,a, 1} £ L,
RKEEIm (1<m<n—1) DBCAIZHKL TN

n—1
\Pgsmm) =Dp ( \/ _'pai7i> v ( \/ Ky, ( \/ Pj)) v \/ \/ lPBuE
a;€A\B a;€A\B jefila;eB} i=m+1 | ECA\B

|E|=i—m



EEHTS. 272U, n=k+1 OME, BHEO7D P & ¥z W » £ T
(n,k)-ERMEDO AR A RN Z RS 721 ,WK%T@%%%V%.:@ﬁ@#%,%ﬁx%vath
DEFBIZAFY T ay beHBIIH- LI —Vz VIR SEIII -V b2 >TWE, HEIC
DOL—V Y MEIWERSR, ZTNUADOn -1 TV MR ZEDLETH, %?5%031—/1/
NPEEOELPRATOHWRVDD, T3 THRVWOL (BMTRINIAFTY TV ay Na2igo7200, 5
?mw@#)ﬁ%%?%avaviza%§<’aﬁ@%é

PAR, IIS) D7 742y b boby -+ -by 1 x cP0br-ba-t [ F ghobr-bat o —5—35 3 2 DT, D7D HIZ
bbby 2 KF T LZT B,

HE43. O & IS DEED 7 7Y T, HEXT -V Vb q(0<i<n—1)DAIDiTHD LS
BRHDEL, ¢=cier-c,(1<r<n) EBL. ZOF, |cl=m(1<m<n—1)75,

n—1 .
(V-%m)v<vl%< V %))V V Vo e
ai€cy a;j€cy je{ilaicA\er} i=n—m+1 ECc

|E|=i+m—n
MO ZBWTHI RS (ZORERIZ PN O Dy, OFHTHS) .
FERH. m 2B B URANEE TR T

e m=1D5EERT. P2 &R E=cicr--cn|a|=1RBIIS) DILED 7 72y h&T 5. RFE
£, Z{Clnfl} LT &V, ozl IZH\W\WT,

(“Pap_y 1) ( o (\/P))

T Z e ERTIEEV. £F, 4 DANEn—18DT, —py, 41 FHIZRY,
viewg, (@2 ) =(LL--ln—1)THd I s, P2 FLTOZ—Yz v h¥n—1% AT
THEOBT 7Y b THRLTWEDTK,, , (VIR bhicns.

em=12,,01<1<n=2) DHFEEFELT, m=I1+1DGFHEERT. P2 2 =ciep-cr,
lel| =1+172 I[IS) DIEED 7 7y b T 5. JHMELY, oo ={a 1 a0 4,an 1} ELUTE
VW, DZenmliz gn,

n—1 n—1 n—1-2 I
(n,n—1—1+i)
( \/ ﬁl)ai;i) \/ ( \/ Kai ( \/ P/)) \/ \/ \/ lP{aU,.A.,an_l_z}UE
i=n—1-—1 i j=0 i=1 \ Ec{ay,_1_jy-an_1}
|E|=i

NG A IR i o = G AN

- P2z BnT, BTV v ba DANRIBROT, V| e 3BTRS,

- ca={a, 1 1,ay |y 1} TBTBEEDOT—V Y b g IZHLT,
view,, (2" ) = (LL---Ln—1~1 n—1 --- n—1) THZOT, 2%, FIzIE
ap,ay, ..., dp— l 2 @)\jjybié"c n—1 —t“&)é & 57:;:7 7wy }‘ b Ap1—1,Qf—]y -y Ap—1 T%{%b"cb\
50T, V! K. (\/" - 2P) I B,

{ag,.-an_1 2 }UE

- ﬁww4nﬁwf,wﬂ<vkmﬁ, .y P )b%k&é LERT. IEDic
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