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A&

FAFEETR—T/NEHERI RS LEEL (surgery), dFI2—HF,

Bl—: ZHEEAAL -3 (Building blocks) R# Bk BB FHE,; BEIFIKEREE
Ak, A B —.

BRI L ERORIG R 10/ ik B ER K E L, (RSB IRIFS T—/ NIk, Bl
KL B —ETR/ N IE B SERFREAK P T H ik B ANE —. 2. BN 0 & T R IKE,
BB, REKA EAERERE 1RER,; SREAPE MRS aE=. 3. 8K0E
teaE = LR, KR T Rk B BT AN MY . 4.5 K OLRAHE BT, (EERARERR S R 20, 7K
FHE THE R ANE T, 5. 5 R IGHF#:E 28F, RZKPE TR E R AE AN, 6.5 7K
(LFRHE T, BEREEA R 3, RIKPmE TR /R ANE L. 7. 8 K AIe e =2 3k,
BEwK BRI R A K, R R R E i B\, G LT,

80
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@@U@

50 0 0

B~

#EZ, RMVMLER, 2: (A) BN—RALER (EERAE, ML AFHE, 1T
AYHEHEC”) B (B) BIE—15, ERERNER, RRIEZIHAE (A) PR
THEA B, BOPAE . (C) RS2, ERERR, BomASE (B) SR LHER
E, BAE+—. (D) &%, Hi—218, EREETERE+=, mTiEn (& B8
R, =—EE) #E (C) PRk g (Re—EEE ).

—_—

ERIECIET RN LR (surgery), ERIMEE (IEE) RiInHIHIEZ— (8. [F
BRIRE LB, ATAR =M WP (manifold) Z b, MERBEHEE L, =HRF I EERY
kGG, HREFRERN=HERME, ﬁﬁiﬁtﬁﬁ‘%ﬁé’] EHEFI B R BEREKE AR
BT ZMERMTET . (BRI RIERIR R, RESAMHRREEAT, BRBHEETSF (4]



82 HEERE 30%3H] RISHFEIA
EE—: (Wallace, Lickorish, Kirby) fEfA/ =# “Fif (manifold)”#BAIH R3 (R=#
Bk, S%) IE—M@ [ (knot)] FEEELHEEL (surgery) .

B, BTSSR, B R® LA (knot) fFEBUEMRHENZ+7BERA, HOFE
f76

R3 E89EE (Knot theory in R?)

B, BRIRE—BIAEE (topology) E—EEEMRE, BEtEH “WEESHE (clas-
sification), (HEE I, ERNEEMER L FIHAEN. RBitt, BEEKES T —EmMEn =,
st R 7eE L EN B, RN “TN# R (invariant); FE BB AR, BIVEAERNTE
B2 [53w ] (knot theory) MHEARI N &, HR, TfMGH “NEE B ER.

TE: —HERERY, [ {RPPZEAE - R BENEE, FHEE, [ EE—/HN
FMEEF IR —E, T— K WEEERE K ER R MEEATEHNATE BTN ES.

H@E— RMBEASEEE R® (&), BERTHKER, AL, BE —EFEFE i EE
K, tR K NREEAFEEES B MR E#UHE.

BEHR, TEERRAEHE. BERME:

5|2 (Reidemeister): FitERFRIKE [ BRAEE, & BEWE [ £ THEHMYIN=1E
BT RIEN: BEt+=.

RN
o Y- X~ X
K-

B+=

203 EMEEHEEHAEEN. RMARGERET: 86, # (knot) FFEFZE (T8
knot diagram) 2 KGR THIEZ.
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BI—: Eit5EEERME, HEBRRESBWREEN, FIBOT:(REFMU) A2
RI, RII, RIIT A]#E3A A .

Ly . oY

B+

JEERH) Reidemeister 5IEEERIFE, HERTHWARE, B2, MALERHE —EHER
K Ee? MENEELERE N EEKE, FEM Reidemeister 51 ER, M, B
i

EIET (Gauss, 1777-1855): #E—E=5 =& (two components) HfE K ={K,, K1},
Al Lig= Y (1,0) BF @& (18 SEH#H, Gauss linking), EF“K, N K" 1 K

KiNKy

HEFHFEE (knot diagram) T, Ky B K, BZC85RE (crossing); HATEERFR (1,0) Row:

+H,
( \/ \ \/
1 — 5, AN
K, K K, K,
(1,0) =

\ <_ 1) / it /

K, Ki K, K,
+4a

208 SEEEHEAMA L Reidemeister 53, REMHE=8#REINTEE,

Bl=: LbasirEdgEEFEe. BR, BE—RKR, BREHRFR. FRz— EHREEE
B &M%  (knots of 2 components); (AR ZZ: H=478ZH, A1 Borrowmean
ring K = {Ko, K1, Ky}, B+, ba@ire il A aER M BEN®E: BN L;; =0
for i # j, H 4,5 = 0,1,2, (BEMHRIE K 858, #0 (linking) FERF L
BE K AgeR A ZefES), fB B = E TR R B B,

(non-trivial)
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Ky

B+

E R Borrowmean ring BT, HMABHRE—& (SR80 (higher linkings)
HOE&. B, BNE Borrowmean ring BRI =082 K = {Ky, K1, Ko }; FHERERTME
PRt Ay S HTH0%0 (Gauss linking) #ERE: L;; =0 for i # j, 1,5 = 0,1,2, BIFRMHLEE
7€ 2 —E = BRI 2L

= (Hsieh): BEM—E=088K K = {Ko, K1, Ko}, [RREAECEH &0 8ER
%ED LZ,J =0 for i # j? E— Zaj = 07 1727 E\IJ L2,1,0 = (27 1)0+ 2(170) : (2,()) +
1<2

%
0

57(2,1)-(0,1)+ >2(0,2) - (1,2) (FBREOEL, linking of second degree) A8 &; Hrf

<0 0<1

1 2

i), MABHER, RFHR K, BOR K 0RERE, T 152 (325, °3') 79 (B8

BEHEH: (Base point) xp € Ko, 11 € Ky, 13 € Ky &, B Ko, K1 &k Ky WFREZER

BfRER, MAZ K, 7 =0,1,2 TRE “2FH7 (totally ordered), fk“ 152 "R (1,0) =¢

Ky 0 Ko N (2,0) =% Ko MKy 7 Tekt, RFIAEITER G, R KN K,

TR B (2,1)) JiERT: B

(2a 1)0 =

o Ky Koy

Ko Ky Ky Ky

B+t
$508: FJH it Reidemeister 53, B,
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ST HURE RN =08 K = {Ko, K, K}, EHREENERRSERE N E
2% L;; =0fori+#jandi,j=0,1,2 FTLATRFIRE Loy B [HIREFEEFHIH(first non-
vanishing linking), E&E#, EEERFTBERZHAPER: Lo BEER {2, 21,22}
IR o

HER= EENE, B IERE0826. FHEER (n+1) aEZ2HE K ={K),...,
K, }, BEMERETEE RS, MRMITLIERLSE n B2 (linking of degree n), A
B, BEELDELHEEARK ([1,2). MHEL [FEFEZFE](first non-vanishing link-
ing), BEAILIFER [BEEE TS FTRHEREZEZMN (sums of Feynman diagrams in
Perturbative quantum field theory)s,

IFHG
[am | < EEZERBGINSE, LHE [ BYECE, FRn(YHEHE

NIk, K b, BEHEmERBE AN, BERL, DT, FIHAANSHSGIAHE— 5N

A LR (FEREER ), DMERA S o

1. BFFEATRY TSR, THEER Jones FIBHMNZERTEE (polynomial invariant)[3]
REAMRZYEER 9. HEESHRBRE: AR ELSHATZENHREESR.
BEPI, [ER—RRIE, £ [5]—3XF, SIrf#HE R E L HA AT ZHE R E

2. —ikME, BERETHETNENZEREE RN, Ery [PIEIFEFNE (first non-
vanishing linking) AJfE& RN ERIFTHE LRA—LHhR,

3. A bFrit, ARG ERMLEE [PIEFESHE (first non-vanishing linking) J, HAERM:
— B (linking) AMAIER? WAEHE? Z§i, W. Massey & J. Milnor EF&Zi—L&
MBS, IEERERER (7]

4. £k, BREM [WIEIEFE (first non-vanishing linking) | A 7E—i% % AT 8 &
HHER?

5. Jones HI%ERTE & (Polynomial invariant) 5|85 L E MWL, Hhs—& AT
Fa B EFIEE" (universal invariant)[6]. HEAEE, A VEERFE, |
R B R TR ERET o

6. AARERBHIEE (Duality) BERE [Hhawl. £BER (knot) MRBEM—EAE
& BER RIFEEHMNEERE — SABGERRES LESETEE, LUEMHS
fER & (classification), ER Lt [HIEFEFIE (first non-vanishing linking)
ZAEi, W R, LB FSm BN v E S EA S, 7E, ZEflHERSE
Z MR ARSI  &
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(AL AEAARE 94510 A 29 B ¥ RF R [TRE AR | ASREATIERG T
N, RAIBAT AR [HE4R 107 Sk Rk, Bt AR ] HEBLER &S
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