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BRICED, P(2,3) BB 5 ABGERICE 2. 20MBIcL D, M 6108 LA REMA 0L 0 P(2,3) BEIO
DR (4) DA Xy L7 RED 5 ABERROFICE 2 (F 1) . FEETAERICOVLTIIHE 8§ 2 2IF.

54 F4 A% — I ) MRPAER . gy N g 2 — R

P(2,3) BB TRRPAER, 5 g Rt

P2,3) B = 54 FoA Ay — M BE T2 5 mpgat = vy - N7 25 — AR
(K16) (X (4)

#1 TEETIZEZN L 78 L RBDONIG

HWE 8. [Suzi8 ICEWTERRZ Ay TRED NV V7 2V by TNy v 7V OEERFAZREZ N
AXYRVT T TN EFSTHBE L. FVPFILVDOERTIZY VINVDORADERLRIZ Y V7 )V b
TNDWE RITH % MIGEX 57, R TIRY v IV EEGR , OB LEEY v I LVRIROEL ST ST
YYNERGS S AR v VKA E N5 7 (iR D) LR & RIS v VRO BRI S TV
YNBSS T EIE, ¥ 7N ORIZER O BRI B O Sy PRINARIC S 7 v Y L2 G S 5
ZEENIET S, KBS Y IAVRKIAD P(2,3) BENI IR BRI E D3I N — (2, 3) BN
%. ¥ v 7O L2 05 AR EAENXO\EE D E] (Octahedral decomposition) TRIGL, Z D
X D T THIZER D I AR AR T E D 8y N — (2,3) BEIR S Y VDMK D 74 7= A A% — 11 BH)
2HEETL (£2) .
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4 Associator & DER

D.Bar-Natan & Z.Dancso [BD13] 1322 3 fli 7 7D a vy F = €y FALROE 2 v THUHIA &
associator ZBfRD1 72, Z Offficld Z oig 2 T 5. HEEPXIE [BD13] 225127 5.
41 ZEE3@IZ7

3 i Z7 (trivalent graph) EF TR CHOESIAZE 3ARFOV 7 7 ThHh->C, HIMAEZFFL, —DODIHE
FUICED > T2 EIBEMAOR D TIEF (mod 3) Mo Twabned2 (K7) . 22T2ODHERM
DD % HAR L — 7, TR DO W b 7.
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M7 3ffiz77

377 7ITIEBREE L. ML 31777 T DEHEOAY TR DL HICY Av 2oL D, Znz@E
ZROXIIGAEI L TR VALY TTEL D EREIE Yy 7 BHAIOZ L THS.

) J
/\k S
X8 3ffis7 7 D%

ZeR 3 iY77 (knotted trivalent graph) & &, Bt & 3ii" 7 7 DHDIARD Z L TH 5. iidft
SHEOH PN SHEA B ORISR > T 2. MEUICIIERR > Tw b0 95 (X9) .

(a) (b)
9 (a) M 327 7O, (b) (a) PDRARDETZEM 3 i/ 7 7

RfIE 357 (dotted knotted trivalent graph) & 3B & S & KA E NS 2 T D 2 fliod
ERZFO2777TH5. SMiEADELVIXINETLEEBRICIKIEF T SN TE D, HpEHEAE 31l
77 7bRAKRICEZ L ZENTES (K10) .
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HAE3M 77T 227V v icEOon RO a—FHEZ, 2n AD a— FOuES T OLICE->TW» 5
bD%EV) (K11) . DAY PE—THDH ) bDIZA—HL, lAGOENLEROAZEZ 5.

11 pfFE3ffir 7 70a—FK

I o Eoa—FEOZER AD) 1%, 23— FROERT % Q Szl % 4 HERA (K 12) LEMARZE (V)
BIR (K 13) CHlo7MiTh 2. 22 LS ()7 Ba—FONWTOw 3 ABTEEALSHTWE EE 1,
EHEDPOA-TWS EE +1 2EKT 2

;A -0

NS

12 4 HBEA

®13 (VI) M.

FRkiC, B 7 7 Tldzwdy) nflomEoo>nizXH |,=u] O koa— FROZEME A(l,) £RT.
i=0,...,n+1IXHL, THBA: A(ln) = Allny) 2, i HFHORXRE 2 “HLL, 2 ZICE> T a—
ROz “H LINZEL SDICEL L TRTOFEEZR LT DET S (K 14) .

X 14 A, Dfl

7L AglFa—FoouTuiuXiz 1 FHICMA, o XBOMFE %280 TP 280E, Ay En+1
FBIHICMZ 28EL T 5.
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di: Alln) = Alln_1) 2 X D i BHOOS L2 ZIcohho T2 a— F2ELELD% T2 (115) .

X 15 dy Dfl

X € A(ln) IKHLT X, € Aln) % X K& EN 2 KIONEF ORI E T 5.

16 X231 @WJ

43 ZEE 357 DEEEREFREEZN U A BIBBMEEF & associator DEFR

Bar-Natan & Dancso [BD13] &, 2 3 fli 7’7 7 0¥ BERABALE (2 v F =2y 745 [Kon93,
Bar95, CD01, MO97, Danl0]) %, 75 7 ®D 4 DDZJHAE (orientation switch, edge delete, edge unzip,
connected sum) T RTICH L CHIFICAZREOMES EFCIRLHE) L) ICTSEREZEH L. HTLOAZE
RUIZHAEEBE M7 7 OAZERT, 7797 T OMOAKRICKHLTT A7)0 b i Da— FROZERH
A K% 5. 2k Z: TR A7V IS O%E- i 77 } — AT) £#HLZLIKT 5.

7 #H3 b VUK & associator 2R D & H ICHIGMIT 2 2 EWNTE S,

ETVUEE OIS ANET 5K 17(a) D& 9 RZEM 377 7 T 2#F 2 5. 772 LRIZERE: CREIZR-> 7%
) 220w TWw3ET5. DT 7D 40T TCOELEIES A (spanning tree) % O & DFEW, ZLL
N0 ZzK 17(b) D & 9 IZIEF-I) 5.

(a) (b)

17 (a) R 31fi"7 7 T, (b) T UV L DD spanning tree & Z NN DL DIEF

—MRICn HOTER 2D 3Mfi 77 7 I DFRTOMERZES Rz O &DEN, RICEFNRWIZICIEFZ >
F2 L, a—FOME2AL ST ETAD) 226 Alln_1) ~DHAMGEE oD, Thbb, Lo
AT OREESZLETAT) DItld A(l3) DILERI—HIN 5.

*3 2 — P OZEM ORI & W THERR, 145 &) Ic.
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FE 9 (BD13]). @ € A(ls) & R e A(ls) ZRD LI ICED 5.

AL )

DL E O I3 assocoator TH B, Thbb, 5 AREGRRK
Ay(P) - Az(D) - Ao(P) = A1 (D) - A3(D) (5)
& 6 ARRA

O - As(R) - Pag1 = A3(R)P213(A¢(R21))213,
P Ag((Ra1) ™) - Pagi = Az((R21) 1) Pa1s(Ao((Ra1)™1))213

DDV E, 56120 =1,2,31Z8L di(P) =1, 391 = P~ 2D 32D

51T, © DT 5 ABRRK (5) IZDEPIEEDFIL Sy N — (2,3) BEID Z 12X 2B ERZ LT
X%, Tibb, (5) OELZNEAR 3 SO EbRICHIET 27770 Z IcksBchs (K1), 7K
LEOHD %1377 7 DTEMERMEZRLTED, W77 7% L2 LMAEFEOHZED AbETVWLI LIS
RIET 5.

3
ES
18 VUK 3 DD h &b+t

(5) DHEZLEZMIGE 2 DO GHEIWIET 277 7D Z k5% ThHs (M19) .

-9

19 MHHE 2 SO &bt

*4 [BD13] Tl @ 13 & D #iv45fF (nice associator) %k s I L &ML T3,
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#RE 10. FW 9 THE SN associator 1X, b &L EDEBEBERUAZEOWD HIZLH C Loa— FRpZE
b LLIEQ Eoa—FMo%E#ICE&E £ S [Drigo, Drigl, Bar9s].

BE11. N-7'57 (i 1) 12B8vT, 0 DRAICIITESDIER AT & N PP R SNIE S 5. (1]
HRRIZLCZD L) ZWNAIKIZ 205D, FADPIERR, I RFAPAREICHET 2. kLD associator
WRIBT % 77 7 3o EFENE E B ) 2N TE, ZREIERRERT L, KAV BRI D P(2,3)
B@hY associator ® 5 MBHRRICHIRT 2 (£ 9) .

A0 bR Y277 3 RIESRER DS IR A (R 4y

2R NI2T, 3T 7 T (GHSEEMENEA) D Associator
P(2,3) 8@ NTTT Ayl NG — (2,3) &H) Z,  Associator ? 5 %=

#3 RIEHAVD KA L HEREFE L av F 2 By FALEDHR
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