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ABSTRACT. Z DT, ROZEWZFH ED 2 RITIEEMIRAED FRKe Y —%2itid 325 COT £B (partially
Cyclic Ordered Tree representation) ®RDF 2T 5. FHz, COT RBUI BRIV THAD b A r Y — % HIRNG
WMTRGEHRT 2L VELETH 5.

1. HEfi

Z DXL, BN D Bl [4, 7] DFERTIENT, K E-HE1IC & » TR S A= Fili E oot
AL OWH T OWTIRS T 5. 22T, MOADXHEILRE 1E, WD b Re Y —2RIGHTH 2
AR FHN > TRIT IO L TH 5. MELRTRERPERIIOVTE, FilOmXEBEIZINL V.
¥/, ZOXFALEEROISHINCOWTIE, #iX 3] ZBF IS, 2L, DERAKROE R Z MFRICHE
H7z. X 51, Hamiltonian % COT RIUTEHLT 2 713V X L5352 (psiclone) TN TED [6], HNLDX
FAHERD COT KRB (D#EHT) & LTHNZ TRTOREEZERT 27 LITV XL FHEINTNVS [8). F,
COT REIRFRIUIR 2 R H 5 DT, O TREBMII—FDr DRIV EEbh KD —D
BT 5. FHC, ZORBUZ, FBEEKRT S 703 ) XLADFEEICHT 2 X512, HIL-AEL [10] 12X > T
BXN7d0ThHD, GHEMETEELLTOVRBICK > TV

L1 BREER. Z0MXICBVT, WintZ, AREDRR (N) HEETISLSGFELOFERGRN L
ERCR

7RIV

X 1. i, SEXEBCX BN DORR, T FANKA

IRHDFAUTOVT, UTOHEEPHISNTWVS (2, 7):
“EEAE” OFNUIIEBZMA THEELERL.
“FEAL” OFNO RO —IZBEREHRTIOETES.
“EEAL? DRRERRND RO —ZERIEM TR TE 3.
DD FREZVIRZ 2 L, T HoRWRHIZBWT, —RICEIIZ A2 P Rr Y =32tk Lzwn &
WHZETH2. 22T, BROMEBHREHSHE L LT, DRI, BHZMATLEELEVRNDASZ
|™Szricd s, bbb, PRI -=DENT S LS RANMILIENEEZ LN LICT S, bBAHA, #H

LZ OFRSCTRRN T WA ORI, FEEERRIUCREZ ATV, [Ttk 5 2 iih o sCHCER O SMERRIE 3 T
SNTHED, EMEEDD 2 OIS EHRIIBERES R, 20 COT ZHHMEHSA TV [5].
2ERME D5 v GREORER S E FFOFE b % 72138k _EOIEFEAMRIE Hamiltonian #ic72 2 Z 2 BAISN TV (cf. [11, Lemma
6.12][12]). 207, ZhoDADHIEIRL, H25EIFMOFEHRCEENS (K 1B3R). 512, VH LOEEMTZ I TR, 2
o7 bl EO—f D Hamilton JiiCOWTO COT REBHER XA TW3 [10]
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SFEICENI0. FHSEX [10) 18, —BIRETORZERTEIREZFZE L TW 55 flziE, K21, A5
7R BAFIAR E kiR 5#3“&?1%5&5&*%@#&%%2#&%&%@@ET%5.ik,K%YTWo
TVABIRAIUXFHEANDIEEA L WO FHIRDSDOWT W B 20, RS (X ¥ AM) X, Y& — (@), ¥ FuL
(B R0 F7203BRY P v (B R) OV ahiliioTwna.

1.2. FAROS—. HHAOXXTF LM, Wﬁ@b«n/ DKL BB, ZF2T, MO 7L
MEMMT 572512, ZEED FRa Y — DR N

F#e o
A .x. + &

X 3. ZAlK ~ BHE ~ MR 2 MR

FRRY =¥, BHRAHETE 2MBLZRL L ARTRAMYETH 2. FHZ, REMT 217I0ERETE & &
AIRERRN. 2D, A =MLUAFBIIRICIEL ARE 20, MEMRIZEZR 2B B2 (K 3 2K).
X512, MFlRE IO -iXThH, rPRerY—E3ELRY (K451

R, MDBIZOWTEZ S, FHC, ILDTHPEAREDEB I o ERERLGEZIWMD T (K 531). 2
Dr =, LHDFIIHINOEEHRE RAUIHTE 5. EBE, IXRTOESHERLRITD, K5 0HITHW
8@%@%mﬁtﬁ#%ﬂﬁ+ TTHB. ZDXSIZ, (WMENR) ILOBERD T DX, RLEED
HEREED L DOEEZNITATHZ 2 BAILA TS (K6 BIR).

Definition 1. B FILRIR 21X, ¥ FALERY FL, F FALEREERY FAUICORDP2EEMEED D
DTH5 (X5 ZMHK).
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X 6. lLOFEEMRE 2D TNES

. 2D Reeb 72 71F, Hihd COT RED 7

(2512, ¥ FARKDOMN 7 71 Reeb 77 7 L FHIN B
7 7R B H B ([10] 2K). ) LT OHEFRE, —RVLRFRAED M Ray —2ARIGHR TR T 57

DOEML T2 2.
Theorem 1.1 ([2, 7]). ARMEDER (50) BEET 2 & 5 7%°Fi EOIEERMRTAUE, ¥ FANKE Y& —

DRIERIZE 5T, T OEA 2B SN
HUF, ¥ FARKR et X —DHEEER, fHED-DIZ, BIZYH FARRKREERZ LIZT 3

1.3. RNOBRESR.
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8. AR L2 s FOVKEITHISS 20— MRGE: £ opy, i Bos-

(0) S o> —HE L BRI 0 HIEHIZZ2 % FARRICHIET 3. 7, che®XAlT 27D, a & by
Ko TRAT 3 (M7 BH). chb2o0%k4% FARRK a & by ICHNOEREMIMZS 2 Lick T,
FEROWNERET 230 (COT #5) 2L FCHN T 5:

(1) A= MSHIET BT ORBEHAT 5
T L% AR (K 7) 250 F 0@ TRT: ap(Das)

BRIE F %729 KIS (19 7) 2L F O T E T by Oy )

Rz, BAFAR ERPAFR EoRAVIICH FEZETH 20T, UTOREZ2EAT %:
Eﬂﬂ*&i@%t'& Fﬂ/ﬁ ( 7) ;EJ;(—F@J: 5 Kﬁﬁ)é U'(Z):I:(Db:F) = b@:F(Db:F) = b@(O':b Db:F)
FAMIMR E o287 R KK ( 7) PLULTDESICED 5: ﬂ@i(Db;‘:, {Dcsi}) = b@(ﬁi{Dcsi}7 Db_)

RREL, () ERIERE, {) SRIEREEET.

(2) By 7 A FORHES S 3: Oy, Do, Do, Do, Dot

(3) AN F 2 HANILLTTH 5:
Oas 11E, FEEREEED a_(Oy_), ay (Oyy), ao(Desy, Des—) DIRA X2
Db— K’.Ci, I@ﬂﬁgﬁfﬁl@ b—+(|:|b—7 Db+)7 b——{Db—7 Db—}7 /8—{|:|cs—}> 0— iﬁ{k]\é ﬁé
Opy W24, EOEEIHD by {Oyy, Oy b0y (Opy, Oy ), B {0esy }, 00 DRAZINS
Oes— W20, FEAEBIED oy (04,00 ) PMRAI NS
Oesy 124, FFEBEMED c (O, Dsp) BMRAZH B

MEELE LT, o ZAWT 22 b 5. BRI, byi(ogp,0p) by EEL Fie, qp(0L,02,...,00) %
OL-D2.....OnedbHELZEDHS. IR, aplar,az,a—(b—_)) & ay -az-a_(b__) &FEL.

A0, BIEEERIED O, 2E L7200 LS.
e IFABEMED 0. 2KLE DL HBZ 5.
O ot BIFEBBIAD 0., ZRLEZDDOL BBR 5.



1.4, RAILKDRNDERE. (BHEZER) A0V FARKUE, 2220 RN ag, by, bos, Bor 2> HIEDT,
LT D 13 DEAEITHIGT 2885200 T 2Ky 7 R Ou, Oy, Oy, Oes, Do WIRAT A 28T, WX
3% (M9 Z/):

K 9. MM DTNTORERES

1. a_: HERRD SR THBIGEZ o TWLHUEI, Y FALEEFEDOREZ Y =y ZEEZ T INZ =/
HE.

2. ay: fERRD SR TERIGES Do TOL BB, ¥ FALE KA OREZ V= ZHEEZ X 721
HE.

3. b__: WERHE D OFIMIHGEIC, Y AL REIED OFEZ V) = ZHBEEMIIINZ MEA.

4. b_y: WEEHE D OFEAEE IS, Y FAERESETED ORESZ YV = v ZHEZ T INR HES.

5. by RINEGHE Y o JEIHIGE L, H R e KEGHE D OFREZ ) = ZHaER TNz 7=F/8EE.

6. by : IINGHE D OJEWIHLGEIC, ¥ FALEREHED OKREZ V =y ZJBER NN THES.

7. ag: HERRD &R THIRISE S o TW L BLEIE, R TR FreATur ) =y ZHEZITINZ 72/
g4,

8. B_: fat)E b DEiHL.

9. By: KIREEHE D DEEF.

10. c_: BERY PADTFEE T 38502, SRV FALEETEDOREZ YV =y ZHEZ TN -HES.

11. cp: BHRY FADPMFET 2550, BERY AL KREIEDORESZ ) =y ZWEE (I INZ RES.
12. o_: KA DOty 2 —.

13. o4 KIRGEHE D Ot v & —.
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LIFTR, XEIEROHCEMA T 272002 —F—H4 Fe LT, LR TlRRE—KD COT RHDOFK
BIBEIZOWTHRR 3,
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10. WD COT RIFD KL D 5 F 4

2.1. BEREZHAARLD COT R (i.e. KIS DED 2 DDORDIHE). A F 2 FEMEFEE Eofiho COT &
BT TERSNS:
(1) JL— b Czﬂﬁﬁ\‘f 655%'@2(7‘”&6 A b@—(Db—) b@+(|:|b+)
(2) Ry 7 ZELLTOEEL D % Oy, Oy
(3) AWK F 2 HHANILATTH %:
Db_ &Zéi, IE@?%;‘SM@ b—+(|:|b—7 Db+)7 b__{Db_7 Db—}7 /8—{|:|CS—}7 o_ i?)’]"h)\é ﬂé
Ope 4, EOEEEAED by {Tpy, Opr by b (Dog, D), B {Dess o BRAZINS

2.2. BREEAAKRLED COT KRR (i.e. B8 DAED 2 DDEDIFE). A5 HERAME Loiiho COT £
BUIM T CERESNS:
(1) = MRS LRl T TH % ﬁ@+ (Db—7 {Dcs+})7 /30— (Db+7 {Dcs—})

(2) Ky 7 2B ToMEDRH2: O, ,Opy, Oes, Oesr

(3) FRAWHT T 2 HANILTTH 2:
Op_ 121F, EOEHEED b (Opy Oy ), 0 {0y, Op—}, B {0es—},0- PDRAZENS
Ops 124, IEQOBBUED by {Opy, Opy }, 01— (Oor, Do), B4{0es+ }oog BMRAS NS
Dcs- &:ai, ;Eﬁ?ﬁ%ﬁﬂﬂo) C+(D+, DCS_) 753‘{&]\5%]*6
Oesy 121F, FFEBEED c_(O_, Deey) BRAZINS

2.3. (RDEWVW) FEHLED COT R (i.e. K7 DERDHS). ARz HEEEE Fofiho COT £BLILL
TTERSND:
(1) = MHILT 2UTORHESZEANT 2 ap(Uas)
(2) Ry Z AU TOREEL D 5: Uus, Do, Dos
(3) AR5 2 BANILITTH 5
Das &:&i, JFE?E%&@ a— (Db—)v a+(|:|b+)> a2(D05+7Dcs—) ﬁi{k)\éhé
O, 124, EOEBWED b (Oy_, Tpy),b- {0p_, 0y}, 8. {0cs_},0- BRAZHS
Opy 124, IEOBEBED by {0y, Ot} 00— (Oor, Tp—), B {Oes fo o BDRAENS

3. RO RFEADEHS

3.1. COT RR. COT RH L IIMND b Ru Y —ZIEMICEATE 2 RETH 2. BEAEIWICE, o b Re
V=&, MEFLHEFEEFR >IN FERERIN, ZhEXFIE L D25 COT REITHS. UT
5 COT RELDREMITIETH % (X 10 BIR):

1. U ZAe T 5.

2. MDY FAKK Sy 202D 5

3. LT TEDBFAD T L EAR Ty = (VU,EU) PHIT 5!

31 BTy OFEZ, Y &R— (o), FX, BERY FAZEROEER (BL) TH 5.
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3.2. LT (1)-3) D2 TEZ3RDMEDIRT I LICEoT, Ty BWERENS:

(1) B> &Z— (o), FX, RV RARFEZROEIEER (BL) AT LT, Z0bofEzikl.

(2) INEEDSNER DL OGS ay, by, big,cx DHE, ThOOMERZIKE, Ty OTHRE T 5.

(3) BFRIC, BFY BRI OERER (B1), £, a OWEEZR2OHEEX, ZhooMEE2k
E, Ty DIHEY T 5.

4. RHEFH EOTRh DR DER
R EFH EDHRND MEDBHIILLTIC L o TRBIHBTE BT,

Theorem 4.1. fiRMHD D =i EOIEFEHITR DO —RDBBIIUATTH 5 -

Qiy, @y, a2, a40,azy 0} - 02 — 02 - 0]
agy oy, a—yy a0y ) -ar (Of,) = a—(0p) - ay (Opy)
A2(F+) :a:F(D;:F) : GQ(D%S:I: 'Ci(ngw cs:F) Dcs:l:7|:|§s:|2)
(Dcs:bl:l?sq: 'C:F(Dllﬁp csj:)) cs:F) a:t(Db:I:)
ax(x) 20+ (gn) -ax(O5) — ax(bea{Thy,0py})
a—(+) ra (o) -ayp (OF) = a (b4 (Oh_, 07,))
ay(-y a—(05-) - ar(Ofy) = ap (b (054, 05 ))
Gy(2) Q (Dis+7 02,-) - a+(D§+) - a+(ﬂ+{Dﬁs+ ’ C+(D§’+7 221
a_(9) :a—(0y_) - ap (0%, 0% ) — a—(B—{c- Oy, O2y) - Tes—})
az(ct(4)) :a+(|j;+) ‘a2(Dis+ : C+(D127+7 O%-) - D%sw 0%-) —
02(D‘Zs+ ) c+(b++{D},+,Df+},D -) Dcs+vD§s—)
az(c— () a2y, U2 e (-, Ugey) - L0, 0) -a— (L) —
az (Oggy, 02, - o (0 {05, 05}, Oey) - 0%,0)
az(cq(-)) :a (Db ) - az(Dy - 0+(D§+7D?’ 2) 08, 0%0) =

a2y - e (b4 — (O, 05), 0%,0) - O, 08, 0)

az(c— (1)) :az(0gss, O —(Dg—vmis—&-)'mcs—)'a+(Db+)_>
az(Ugey, O ‘C—(b—+(Dg_ Lo+ ) D§s+)’53 )

az(cy(2)) 1@ (Dis+7 cs—)'a2(|:|gs+'c+(|:|g+7 o) Dcs+7D7 )=
ag (g - e (B {00y - 4 (O34, 0 cs—)}?Dcs ) - 02y Oy)

az(c—(2)) :a2(|:|cs+7|:|2 (- Dis+)'D§s—)'a2(Dcs+7D7 )=
az(Ogep, 02— - oo (B{e— (03, 0% 1) - O, 1 Ogey) - 0%,0)

bt b {pe, bee {05y, L} — bj::t{bj::t{Dbi7D12;i} 0 i}
bit(s) :b:t:t{Dl%:tvb:t:F(Dﬁj:a )= b:t:F(b:t:I:{Db:bD 2303 +)
by (v ¢bi¢(bi¢(mgi7mg¢)7mb;) - biﬂF(biﬂDbeb;) U ¢)

i) b3 (05O, Uig), Opg) = b (O3, b {04, 032 })
bi(ree)) b (Opa, bx+ (T, Opy)) = bag (b {0py, Ty}, i)
bis2) bas{Be{Oky - cx (e, 02,0)} Tpp} —
Be{Okes - cx (b2 {004, Ope }, 02,5}

TS DETOEBEIE [10] IK#H-> TV 2 DT, FELWERIE, Z55%23BIh-0
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bi(z.2)

bt ((2))

b 122}

Ci(cx@))

cx(C(4))

ct(cx(2))

bz

az(C(4—4)) :a—

az(c—4-y) @

Bx(c++))

cx(Cra))

a2n2

ﬂ:l: (C:I:(2n) )

c+(Cx(2n))

:ci(ljbi, my

:b:I::F(ﬁ:l:{ci(ngmD:zs:F) Z’cLs:I:}7|:|l1;__¢_) -

ﬁ:l:{czl:(b:t:l:(mgjy':lb +> DCS:F) Décls:t}

bi3(Ops /3:F{C:F(Db:p 0%..) - ?észp})

b:l::F(ﬁ:I:{c:I:(Db:b Dzzs:F) cs:l:} Db:F)

:ﬁi{lj]ésj: ' ci(ﬂi{mcsi ' ci(Db:I:a cs:F)} D%s:’:)} -

ﬁ:l:{[lcs:l: c:l:(ﬁ:l:{ljcs:t c:l:(Db:l:’ :F)} D :F)}

:C:I:(b:l::F(Dbi7 D ) Dgsq: CZF(Db:p Disi) : cs:F) -

e+ (Opes Dl - o (05 {085, Dir ), Olis) - D)

:ci(bii{ljb:t’ U :I:} Dcs:F CZF(DI):P Dcs:l:) cs:F) -

Ci(DbiaD 'c:F(b:F:I:(Db:FaD2 )s Dcs:l:) D?c’sq:)

:ci(D;:I:’ DZSZF c¥(3¥{|:|cs:|: c¥(|:|b2|2’ cs:|:>}’ Dgs:t) ’ D%s:]:) -
Ci(ﬁi{ci(mbi7 D%sq:) csi} D ) C:F(Dg:!:a 2si) ) DZ’CLSZF)
:bﬂ(bﬁ{mi,m 5LO2) — bi;(bﬂ{mi,m },02)

(Op) - a2 (T3} cs+ c+(|:|b+, =) 'Dcs+ 'C+(Db+a s—) " Dcs+’ %) —

02(D§s+ -c+(b++{Db+, +} Dcs— e (05, 0 cs+) D4 _)- DZW O0%—)
(D25+7 O e (Op, cs+) 0% e (05,0 cs+) 0%) 'a+(|:|,%+) -
(DastZs— e (b {0)_, 05}, 008 s+ ~c+(DZ1,+,D%s_) cs+) 0%-)

:b:I::F(B:I:{C:t(Db:I:7D%s¥) D3 : C:I:(ngza cs¥) |:lcsj:} Db¥) -

B:I:{c:l:(b:t:t{D;:l:aD } Dcs:F CZF(DIJ:F7|:|CS:|:) Dis:F) gs:l:}

:Ci(bii{‘:ll];j:alj }Dcs:F CZF(Db:PDcs:I:) Dcs:F C:F(Db:pljcs:t) Dgsq:)

c+(|jl%:|:7 D%s:F : CZF(b:F:F{Db:F’ :F} DCS:F c:|:(|:|b:|:7 cs:F) : |jcs:l:) : cs:F)

jag (00, P4 (O2Y 0%, ) - - c(OF 04 ) O3,
cC- (Dgl—’ D%s—}-) : Dl ) . a2(D0s+ c+(|:|b+7 Di;/—) : D%;/—}-
. C+(|:|g;, |:|3// ) ..... (Dzn 1 D%Z—l ) D%?lu D%Zjlu N
(D25+7D]és— : (Dg ) cs+) Dcs— . (D;)L 7['4 +>
o (N A0 R Y (G (i 1)
: 'c+(|:|b+a|:|is—> 'Dcs+ 'c+(|jl%+a ) Dcs+7migj1)
:ﬂﬂ:{ljgsi : C:E(Bﬂ:{ljg;i ’ c:l:(Dllz/ia cs— ) : Dcsi : C:E(Dbi7 DB” )

"C:I:(Dgl_l D2n 1 )} |:|2n 1, (D2n 2’ Dcs:l:) ..... |:|3

: CJF(Dglp D%si) O )) =
ﬂqE{Di?—_ll'CﬂF(ﬁﬂF{Do C:F(Dzn 2y C:F(Dbzp 0%,4)
'D%s (Db:p cs:l:)} Dcs:l: cﬂ:(Db:I:7D2” )Dig:t

ces (O, 02077 025

CcS—

‘ 2n—1" —2n—1" 2n—2" Z
csF T CF (B:F {CZF (Db;l: ’DCZ:E ) DC?:F """ D%SZF'
! 1" 1
C:F(Dllnq:v D]és:t) : D(gsq:}a D]ésj: . Ci(Dgél:v D%sq:) e
2 2/ 2 2 2n—1
cx (2, 0507 - 05 ) - O2g) —
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az(c_(2n)) ‘@

az(cy(2n)) @

as(es (1)
as(e—(c}) wa
ax(e—(ch) wa
B (ex(ch))
B (ca(c))

cx(cx(c]))

cx (Ba{ea (00,00 ,) - O2gY e (M, 022y

'Ci(DgliaD%;/;)'Dcsi}aDO 'cqz(Db;?Dcs:I:) D%s;
L2 e (Opn Y D2 P
e {00 e (04, Ohey) - T2
e (O3, O3,) e (O, Di?f )}, 02t
(TP 2, 0272 s cp (07, 02,0) - Oh,y) - 0% ) —
(Di?f,DiZ_-C—(Dif‘lﬂi?ﬁ ----- e (OF, 02, )
02 e (OF 0L ) 09, ) - aa(Dh, e (OF, 0%)

3" 2n—2" —2n—-2" 2n—1" 0’
'Dcs+ """ C+(|:| D ) Dcs+ D )

CcCS—

<DSS+-c+<ﬁ+{Dizf I (mri D%;U)

C+(Db+a =) Dcs+ C+(Db+a )b Dg,'c,(lﬂ DQH+)
c- <D2" Yooy ot Dcw 0%_) —

ap (20, 0202 e (2,022 02—

C_(Dg ’D%s+) Dis—)'a2(D25+'c+(Dl];+7D1 ) D%s+
cep (O3, T8 oo O™ ey (O, 02077y - 02, 00, )

CcCS—

az(Oger: A) = ax (B{054 })
:a2(D§s+ : C+(|:|Z%+v )‘) . D%s—}-v |:lécls—) — a+(|:|ll)+) : a2(D§s+ . D%s—}-a |:lécls—)
:a2(|:|cs+7 02

cs— ' C_(Dg_, A) : Dis—) - a2(|:|i5+7 O

CcS—

0%) - a-(Ty0)

Be{Otey - cx (05, N} = baa{Be{001 ), iy}

D Be{er(Ofs, Okr)} —= ba=(Ohy, Oliz)

e (Oh, Ot e (O3, A) - O20) — ca (b (O, O3 ), O - 02 0)
:C:I:(bzl::t{l]bj:aljb:t} Dcs:F cs:F) - C:I:(Dij:a cs:F) C:I:(Dbj:a cs:F)
:a2(|:|cs+ ‘C+(Db+a (D b—> D?és+) Ogs) - Dis+’ o) =

( ) a2( cs+ cs+ . c+(|:|l];+7 |:lécts—) : Dis—}-a DZS—)
‘az ( cs+ C+(Db+a cC— (Dg P is—}-)) : Dis—}-a DZS—) -
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