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§1 t�msrY?, �,(k�B�KK�B�[℄B"mjMK+℄|G"m�u S3 $O�$℄
 (L, f) :�=B�=, �` L :(k86 n ^XB℄
, f = (f1, f2, · · · , fn) (fi:F i ^X=BvH), P#�=BjÆ�lML. /2t<"mjÆ��bB�>K+k�l℄
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450 I�����I�A � 46 FRO Blanchet DsIB��b�Oq5, V
��V�- [10−13] m+e1l℄
�u-1l℄
�El℄
�KB"mjÆ��bB�Oq5, _1�>��O�=eQ6
=M'�_I�B"mjÆ��b. q [14] �>eUA�
℄
�KB$D��bB�OD.�qF(�^:A
Y3, ?x6&e�36tf�����_?a2dB��, �36&e"mjÆ��bB�_, m+e Kirby ���Jones-Kauffam w�
�AS�Æ�&P�Q~5D. FU�^m+�Wvet<"mjÆ��b(�*�>B6t0U.F"�^3� Kirby ��, �>ex�u-El℄
��RS�℄
B Blanchet �"mjÆ��bB�O, m+��Oq5.

§2 v~{K
§2.1 D-u5!Æ%��C�q 2.1 �3:G R3 (�N S3) `_�< S1 B(krM'.�q 2.2 O<M' R3 `B(kr� L, ! L _�< S1 ∪ S1 ∪ · · · ∪ S1 (r k
�.(m�uB�) BrM', J& L :6 r k^XB℄
. &�:K, ℄
:56{Qk
�}.�[℄
�s.B��|s'BM'dÆ. x'℄
Bq(k[℄
�s.B��|K-l℄
B(k^X. !m℄
wK(k[�, J&b℄
l6�℄
.� 2.1 �,(k�3M}�Ea2=�u$, &l�3Ba2d. Qp�Ba2d�:bd\66{kU
G, qkU
G6$0|�w0|, P#BU
G&&lb�3dB. G.�q 2.3 !O�3a2d<|"b*D�� RI, RII, RIII +��u�ÆK+}
k��=, sr�Kak�3�℄
:D#B, �N_�B (isotopic).�q 2.4 6�a2d`, Oqk. G, ;4$0|B*b�k=w0|*bBy�k/:~1R[�1, lV. G (+1); ;y�k/:J1R[�1, la. G (−1)

(�d 2.1).

X 2.1 ,
�x�F/(k6�a2d L B�W. GBVa�Zv�, &l L B�H, �l ω(L).( L1, L2 :6�℄
 L Bak^X, srK- L1 ? L2 B
�H lk(L1, L2) l^X
L1 �^X L2 . G/BVa�v�B(	. ; L \6 L1, L2 Pak^X1, sr61� lk(L1, L2) (�l lk(L).�q 2.5 ( L1 ? L2 :ak6�℄
, 6(℄
 L :5 L1 � L2 ��w[5Qs', �d 2.2 Q7, J& L l Hopf �℄
.
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X 2.2 Hopf g7#�q 2.6 �d 2.3 BU^X℄
&lu- Hopf ℄
, �| Hn.

. . .=X 2.3 �r Hopf 7#5q [13] KY, �7$Du- Hopf ℄
O1Bdl a•
n
−− •b, �` a, b ^�lPak^XB�$ ()K- 2.8), n 9�b℄
B
�H.

§2.2 GZ;h��8Æ%��C( M :(k8^B�KK�B"mjÆ, K}6�5. (k8l℄
 L : M `(kKK�BrjÆ, S_�< M `(k�
 S1 × I B�.�. 4 Z[A,A−1] �76t ABnR (Laurent) Q~5
.�q 2.7 Jones-Kauffman w K(M) :5 M `8l℄
 L B_�S�,'B Z[A,

A−1]-w, w�wuB Kauffman tvR,'B:

�{(k8l℄
 L ⊂ S3, G K(S3)(∼= Z[A,A−1]) `B3{�: Kauffman Q~5,�| 〈L〉.O<(kUmKK��u Σ (K}6�5), Jones-Kauffman w K(Σ × I) :(k
Z[A,A−1]-9H. O<(2

W S1 × I × I QK,K(S1 × I × I) :(.�9H. ((\�n8 z ∈ K(S1 × I × I) : S1 × J × pt, �` J ⊂ I :(kQr�'. 92$, 6
K(S1 × I × I) = Z[A,A−1][z][5].� 2.2 K- 2.7 m+ejÆ M `B8l℄
B Jones-Kauffman wBK-. �qe$�> K(S3) BÆÆ, Q+, wuM"( L : S3 `B℄
.



452 I�����I�A � 46 F�q 2.8 ( L : S3 `6 n ^XB℄
, ! L Bqk^XM_>(kUH, J&b℄
l�$℄
. �l (L, f), �` f : {1, 2, · · · , n} → Z, f(i) �7F i ^X_>BUH.� 2.3 �,(k�B�KK�B�[℄B"mjMK+℄|G"m�u S3 $O�$℄
 (L, f) :�=B�=. f(i) �7F i ^X=BBvH.!�$℄
 (L, f) mK([�, JSBqak^XB
�Hx'e(kO&AS, ASO/|$B[lq^XB�$ f(s), &P#�=BASl
�AS (linking matrix)[5],

M =





















f(1) lk(L1, L2) · · · lk(L1, Ln)

lk(L2, L1) f(2) · · · lk(L2, Ln)

...
...

...

lk(Ln, L1) lk(Ln, L2) · · · f(n)





















.;�, G S3 `O�$℄
:�D#���d�"mjÆ. mK(℄
 L ⊂ S3, h ML�7 o�$℄
 (L, f) |=B�=BKK�"mjÆ,O�,KK��8^
�B"mjÆ, MK�j^_�<x ML.Gq [15] `, Kirby KUm+e S3 `℄
�$BD#tv ∼, Kirby ���w:

K+ ��:O<�$℄
 L !$(k�63^X K, ω(K) = +1 (�` ω(K) l℄
B�H), _14�<| K BQ6 L B^X{e(3V�k;

K− ��:O<�$℄
 L !$(k�63^X K, ω(K) = −1, _14�<| KBQ6^X{e(3a�k (�d 2.4)[5].

X 2.4 K+ �$ (a) � K− �$ (b)/2"mjÆ��bBsI�w�M=6tPk�$℄
Bx(9H5, 4�SGO<�$℄
:� K+ � K− ��+�_�1, 9H5�)��, �!S�) K+ � K− ��, JS�:(k"mjÆ��b.℄| Kirby ��, sr�℄
 L1 �l℄
 L2, 4R",e}_B"mjÆ, & L1 �
L2 :D#B, �| L1

∼= L2, L1
∼= L2 ;
9; ML1 � ML2 K�j^_� [16−17].

§2.3 akO3>b�zJwu6&(w(:B|�GUm, q [5, 7–8] `m+et<Sp* BTm. sr�>V[Æ`℄
a2dB	?��|, P�	B�5:^�o<V[Æa�$B m k�
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(i) �)oV[Æ�5B�u_�;

(ii) X ∪ U = (−A2 −A−2)X , �` U :p6. GB�^X, X :��(kd;

(iii)

�$i,B:, (iii) z7B"kd`, -e$D*�7�^g, �R:h�(#B. G
Vm `BBN Im, ei (i :(k℄aUH), �d 2.5 Q7, G%[ÆBz�B�$�9�B�$M6 m kG, �`℄aUH9�e�|dk�b�|}��B�|kH. �5d'B[0,'e Vm `BNB(�, &�: ei ? ej (�:� ei 9�B m kG? ej z�B
m GO1[0, :RK+K-�,akBNB(� [7]. P# Vm |l(k9H, 5(x�
Im, e1, e2, . . . , em−1 ,', ! α ∈ Vm, J α =

m−1
∑

i=0

gi(A)ei.

X 2.5 Vm �& Im, ei (1 6 i 6 m − 1)O�, x ∈ Vm, 6�_
Imx = x = xIm, eiej = ejei, |i− j| > 2,

eki = (−A2 −A−2)k−1ei, eiei±1ei = ei."( ei±1 *ÆK-. t< ei B�_?6tBq5-Gw1��Tm.

§3 I\=j��:�l~;�b�:oo1, Blanchet D [6] W4(B Jones-Kauffmanwm+e(kDWB"mjÆ��b, )�w0U 3.1.( t : B = K(S1 × I × I) $5(kV�k:<Bs3'.s3 3.1 [6] ( Ωp ∈ Vp

(U�E, Ω2 ∈ V2 ⊗ Z[ 12 ]
)

, Ω1 = 1, Ω2 = 1 + z
2 , p > 3 1,

Ωp =
n−1
∑

i=0

〈ei〉ei, �` n =
[

p−1
2

]

, J6
θp(ML) =

〈Ωp,Ωp, · · · ,Ωp〉L
〈t(Ωp)〉b+(L)〈t−1(Ωp)〉b−(L)

∈ Z[A,A−1]:G A :F 2p k`:oo1B"mjÆ ML B��b (+w(&l Blanchet �"mjÆ��b, �qe$�O2S��b). b+(L)�b−(L) ^�:
�ASBV�aUT[kH. �` 〈· · · 〉L �7&P�Q~5 (meta-bracket), 〈ei〉 : ei O1℄
B&P�Q~5.



454 I�����I�A � 46 Fs3 3.2 [14] ( Ωp ∈ Vp

(U�E, Ω2 ∈ V2 ⊗ Z[ 12 ]
)

, Ω1 = 1, Ω2 = 1 + z
2 , p > 3 1,

Ωp =
n−1
∑

i=0

〈ei〉ei, �` n =
[

p−1
2

]

, J6
θp(ML) =

(−1)b−(L)(A2 −A−2)b+(L)+b−(L)〈Ωp,Ωp, · · · ,Ωp〉L
A3b−(L)−3b+(L)+

p(p−1)b−(L)

2 g(p, 1)b+(L)+b−(L):G A :F 2p k`:oo1B"mjÆ ML (k��b. b+(L)�b−(L) ^�:
�ASBV�aUT[kH.; b+(L) = b−(L) 1, 50U 3.2 �=wu0U.s3 3.3 [11] 〈ei1 , · · · , eim〉 = ei1(λi2 ) · ei2(λi3 ) · · · eim−1(λim )eim(λ0).s3 3.4 [13] ei1ei2 · · · ein =
i1,··· ,in−1

∑

k1,··· ,kn−1=0

ei1+i2+···+in−2k1−···−2kn−1 , �`
ij = min{i1 + i2 + · · ·+ ij − 2k1 − · · · − 2kj−1, ij+1}, j = 1, 2, · · · , n− 1.

§4 BeI\=j��:�)R
§4.1 �qM�5!Æ�CO�,D6 m k^X�̂ �D6�$ a1, a2, · · · , am B�$℄
 L (a2d) MO1(k�ud S (5G�[0aG�x'). �$℄
Bqk^XO1 S B(kJG, akJG4�[0;
9;O1Bak^X6!�. d 4.1:x(k℄
O1B(k[℄BEÆd (p6�l). �{(k�$℄
 L `�,a^XBtv:u- Hopf ℄
Btv (K-
2.6), R
O1Bd:EÆB, J�P#B�$℄
 L &|u-El℄
 [13]. d 4.1 &K+:(ku-El℄
O1Bd, �`4�$B�� bij �72U^XB
�H.

X 4.1 �rN�7#O(6 m k^XBu-El℄
�O1Bd, K�K(GlE S Bo, :Rx{K-(k3' h : {1, 2, · · · ,m} → {0, 1, 2, · · · ,m}, ow
h(1) = 0;

h(j) = 1, �{ S F j kJG?F(kJG (: S Bo) l S $(k�BNG;

· · · · · ·
h(i) = j, �{ h(j) *K-
F i kJG?F j kJG:(k�BNG (�d 4.1).℄|3' hm+eEÆJG��BJ�, K+�+bEÆd, :RK+m+
�AS.
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§4.2 o0�qM�5!ÆGZ;h��8Æ'PwusrTm(SUAu-El℄
 ((l TG) �=B"mjÆ��b.d 4.2 B2S℄
�l TG, owtv






h(1) = 0,

h(i) = 1, i = 2, 3, · · · ,m.

X 4.2 p1�rN�7# TG^X'B
�Hl b1i (i = 2, 3, · · · ,m). wuTm��b�_ÆO, �O�=B"mjÆ��b.x�OÆ�P� 〈Ωp, · · · ,Ωp〉TG

[13].G a1 ? aj (j = 2, 3, · · · ,m) Z', ℄| Kirby �OR[! b1j k�$l 1 B�Y�3, �=(k�B℄
.5 f(1) = 0, JC ar (r = 1, 2, 3, · · · ,m) GB�Y�3B�$l
a1 : a1 +

∑

f(r)=1

b1r (r = 2, 3, · · · ,m); ar : ar + b1r (r = 2, 3, · · · ,m).K( ar B�$4 Sr (r = 1, 2, · · · ,m) �7:

S1 = a1 +
∑

f(r)=1

b1r (r = 2, 3, · · · ,m); Sr = ar + b1r (r = 2, 3, · · · ,m).h q =
[

p−1
2

]

− 1, ;50U 3.4 �
tn(Ωp) =

q
∑

i=0

µn
i 〈ei〉ei,

(t(Ωp))
n =

(

q
∑

i=0

µi〈ei〉ei
)n

=

q
∑

i1,··· ,in=0

µi1 · · ·µin〈ei1〉 · · · 〈ein〉ei1 · · · ein ,�
tSr (Ωp) =

q
∑

lr=0

µSr

lr
〈elr 〉elr ,
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(t(Ωp))

b1j =

q
∑

ij1 ,ij2 ,··· ,ijb1j
=0

µij1
· · ·µijb1j

〈eij1 〉 · · · 〈eijb1j 〉eij1 eij2 · · · eijb1j

=

q
∑

ij1 ,ij2 ,··· ,ijb1j
=0

ij1 ,··· ,ijb1j−1
∑

kj1 ,··· ,kjb1j−1
=0

µij1
, · · · , µijb1j

〈eij1 〉 · · ·

〈eijb1j 〉eij1+···+ijb1j
−2k

1
−···−2kjb1j−1

.Q+50U 3.3, �O�
〈Ωp, · · · ,Ωp〉TG

= 〈tsr (Ωp) (r = 1, 2, · · · ,m), (t(Ωp))
b1j (j = 2, · · · ,m; f(j) = 1)〉

=

q
∑

lr=0
16r6m

q
∑

ij1 ,··· ,ijb1j
=0

ij1 ,··· ,ijb1j−1
∑

kj1 ,··· ,kjb1j−1
=0

∏

r=1,2,··· ,m
j=2,··· ,m

µsr
lr
µij1

· · ·µijb1j
〈elr〉

〈eij1 〉 · · · 〈eijb1j 〉 · 〈· · · , elr , eij1+···+ijb1j
−2kj1−···−2kjb1j−1

, elr+1 · · · 〉

=

q
∑

lr=0
16r6m

q
∑

ij1 ,··· ,ijb1j
=0

ij1 ,··· ,ijb1j−1
∑

kj1 ,··· ,kjb1j−1
=0

∏

r=1,2,··· ,m
j=2,··· ,m

µsr
lr
µij1

· · ·µijb1j
〈elr〉〈eij1 〉 · · ·

〈eijb1j 〉elr (λij1+···+ijb1j
−2kj1−···−2kjb1j−1

)eij1+···+ijb1j
−2kj1−···−2kjb1j−1

(λlr+1)〈elm〉,�`
ijl = min{ij1 + ij2 + · · ·+ ijl − 2kj1 − · · · − 2kjl−1

, ijl+1
},

l = 1, 2, · · · , b1j−1; j = 2, · · · ,m.�3 4.1 O<u-El℄
 TG ow






h(1) = 0,

h(i) = 1, i = 2, 3, · · · ,m.; b12 = b13 = · · · = b1m = b, |b| = 1 1, h a1 = n.

1. ; n > m− 1, ai > 1 (i = 2, 3, · · · ,m) 1, Q6�D5`, ℄%6(k:�jB�D51, J6 b+(TG) = m, b−(TG) = 0.

2. ; n < m− 1, ai = 1 (i = 2, 3, · · · ,m) 1, J6 b+(TG) = m− 1, b−(TG) = 1.y �\( b = 1, b = −1 BÆOKSMTm.

1. (1) ; n > m− 1, ai > 1 (i = 2, 3, · · · ,m) 1,
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�ASA =



















n 1 1 · · · · · · 1

1 a2 0 · · · · · · 0

1 0 a3 · · · · · · 0

· · · · · · 0 · · · · · · 0

1 0 0 · · · · · · am



















,21O1BU3� X ′AX l
nx2

1 + a2x
2
2 + a3x

2
3 + · · · amx2

m + 2x1x2 + 2x1x3 + · · ·+ 2x1xm,K�l
(x1 + x2)

2 + (x1 + x3)
2 + · · ·+ (x1 + xm)2 + (n−m+ 1)x2

1 + (a2 − 1)x2
2

+ (a3 − 1)x2
3 + · · ·+ (am − 1)x2

m./l n > m− 1, ai > 1 (i = 2, 3, · · · ,m) �=BU3�:VKB, Q+6
b+(TG) = m, b−(TG) = 0.

(2) ; n > m − 1, ai > 1 (i = 2, 3, · · · ,m) `℄%6(k:�jB�D51, X ′AX�K�l
(x1+x2)

2+(x1+x3)
2+· · ·+(x1+xm)2+(n−m+1)x2

1+(a2−1)x2
2+(a3−1)x2

3+· · ·+(am−1)x2
m.5< ai > 1 ℄%6(k:�jB�D5, (K5G(k (ai − 1)x2

i > 0, Q+ X ′AX:VKB, K� b+(TG) = m, b−(TG) = 0.u$, ; n > m− 1, ai > 1(i = 2, 3, · · · ,m) `℄%6(k:�jB�D51, 6
b+(TG) = m, b−(TG) = 0.

2. ; ai = 1, n < m− 1 1, m− n− 1 > 0. X ′AX K�(l (x1 + x2)
2 + (x1 + x3)

2 +

· · ·+ (x1 + xm)2 − (m− n− 1)x2
1.|℄f�|�Y�










































y1 = x1 + x2,

y2 = x1 + x3,

· · ·
ym−1 = x1 + xm,

ym =
√
m− n− 1 · x1,K� X ′AX = y21 + y22 + · · ·+ y2m−1 − y2m. Q+ b+(TG) = m− 1, b−(TG) = 1. W�.:(�E, ! b ��,[, K+�=wu3m.�3 4.2 O<u-El℄
 TG ow







h(1) = 0,

h(i) = 1, i = 2, 3, · · · ,m.
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1. ! a1 > m− 1, ai > b2 (i = 2, · · · ,m) Q6�D5`℄%6(k:�jB, J6
b+(TG) = m, b−(TG) = 0.

2. ! a1 = m − 1, 5G(k ai = l1 < b2 (2 6 i 6 m), aj = b2(j 6= i), h k = b2 − l1,J6
b+(TG) = m− 1, b−(TG) = 1.

3. ! a1 < m− 1, ai = b2 (i = 2, 3, · · · ,m), h k = m− 1− a1, J6
b+(TG) = m− 1, b−(TG) = 1.y 1. 
�AS

A =



















a1 b b · · · · · · b

b a2 0 · · · · · · 0

b 0 a3 · · · · · · 0

· · · · · · 0 · · · · · · 0

b 0 0 · · · · · · am

















U3�K�l
(x1 + bx2)

2 + (x1 + bx3)
2 + · · ·+ (x1 + bxm)2 + (a1 −m+ 1)x2

1 + (a2 − b2)x2
2

+ (a3 − b2)x2
3 + · · ·+ (am − b2)x2

m.5 1 `\+K�U3�:VKB, Q+ b+(TG) = m, b−(TG) = 0.

2. a1 = m− 1, 5G(k ai = l1 < b2 (2 6 i 6 m), aj = b2(j 6= i), JU3�K�l
(x1 + bx2)

2 + (x1 + bx3)
2 + · · ·+ (x1 + bxi)

2 + (x1 + bxi+1)
2 + · · ·

+ (x1 + bxm)2 + (l1 − b2)x2
i

= (x1 + bx2)
2 + (x1 + bx3)

2 + · · ·+ (x1 + bxi)
2 + (x1 + bxi+1)

2 + · · ·

+ (x1 + bxm)2 − kx2
i .|℄f�|�Y�










































y1 = x1 + bx2,

y2 = x1 + bx3,

· · ·
ym−1 = x1 + bxm,

ym =
√
k · x1,K� X ′AX = y21 + y22 + · · ·+ y2m−1 − y2m. Q+ b+(TG) = m− 1, b−(TG) = 1.

3. k = m− 1− a1 > 0, ; ai = b2 (i = 2, 3, · · · ,m), U3�K�l
(x1 + bx2)

2 + (x1 + bx3)
2 + · · ·+ (x1 + bxm)2 + (a1 −m+ 1)x2

1

= (x1 + bx2)
2 + (x1 + bx3)

2 + · · ·+ (x1 + bxm)2 − kx2
1.
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









































y1 = x1 + bx2,

y2 = x1 + bx3,

· · ·
ym−1 = x1 + bxm,

ym =
√
k · x1,K� X ′AX = y21 + y22 + · · ·+ y2m−1 − y2m. Q+ b+(TG) = m− 1, b−(TG) = 1. W�.! b12, · · · , b1m 
�H�(K}DR��KH[1, :(�{SMTm.�3 4.3 O<u-El℄
 TG, ow







h(1) = 0,

h(i) = 1, i = 2, 3, · · · ,m.^X'
�Hl b1i (i = 2, 3, · · · ,m), 6
1. ! a1 > m− 1, ai > b21i (i = 2, · · · ,m) Q6�D5`℄%6(k:�jB, J6

b+(TG) = m, b−(TG) = 0.

2. ! a1 = m− 1, 5G(k ai = l2 < b21i (2 6 i 6 m), aj = b21j (j 6= i), h k = b21i− l2,J6
b+(TG) = m− 1, b−(TG) = 1.

3. ! a1 < m− 1, ai = b21i (i = 2, 3, · · · ,m), h k = m− 1− a1, J6
b+(TG) = m− 1, b−(TG) = 1.bKU14KU 4.1–4.2 B[XK+Wv.� 4.1 -$53{9 q5

θp(TG) =
〈Ωp, · · · ,Ωp〉TG

〈t(Ωp)〉b+(TG)〈t−1(Ωp)〉b−(TG)
,oCKU 4.3�_ÆOwVaUT[BkH9 , JK�O TG QO1�KB Blanchet�"mjÆ��b.

§4.3 �
ET05!ÆGZ;h��8Æ'Pt<�RS℄
B"mjÆ��b�O, �q;�>(S℄
 (�d 4.3),

Ā฀X 4.3 p17# LG



460 I�����I�A � 46 Fd 4.3 �7l m k�$^�l a1, a2, · · · , am B�Y℄
+u- Hopf B[5[0, ℄
'
�H^�l b1, b2, · · · , bm−1 (
�HG�< 0), qak^XZ'�+Hbl r1, r2, · · · , rm−1 k�Y�3B!�|l[0. (℄
^XBvHl n, � m+ r1 + r2 +

· · · + rm−1 = n. (2S℄
l LG, wuW4*6B0U�q5eO+2S℄
�KB
Blanchet �"mjÆ��b.�3 4.4 d 4.3 Q7B℄
 LG, h q =

[

p−1
2

]

− 1, J6
〈Ωp,Ωp, · · · ,Ωp〉LG

=

q
∑

ij=0
16j6m

q
∑

ij1 ,··· ,ij|bj |+rj
=0

16j6m−1

ij1 ,··· ,ij|bj |+rj−1
∑

kj1 ,··· ,kj|bj |+rj−1
=0

16j6m−1

·
m−1
∏

j=1

µij1
· · ·µij|bj |+rj

· µaj+|bj−1|+|bj |+rj−1+rj
ij

· 〈eij 〉

· 〈eij1 〉〈eij2 〉 · · · 〈eij|bj |+rj

〉

· eij (λij1+ij2+···+ij|bj |+rj
−2kj1−···−2kj|bj |+rj−1

)

· eij1+ij2+···+ij|bj |+rj
−2kj1−···−2kj|bj |+rj−1

(λij+1 )

· µam+|bm−1|+rm−1

im
· 〈eim〉.y 5 Kirby�O,5<qak^X'
�HG�< 0,Q+O℄
 LG �H a1, a2, · · · ,

am 'B bi k!�G, _1G LG B�� ai � ai+1 (i = 1, 2, · · · ,m − 1) Z'K! |bi| k�$l +1 B�Y�3, �=(u- Hopf ℄
, �| L′
G (�d 4.4).

个 个 个

⋯ X 4.4 Kirby *S 
�� L
′

GK�2℄
 L′
G Bl^X�$vH�l

a1 + |b1|+ r1, |b1|+ r1, a2 + |b1|+ |b2|+ r1 + r2, |b2|+ r2, · · · ,

aj + |bj−1|+ |bj |+ rj−1 + rj , |bj |+ rj , · · · ,

am−1 + |bm−2|+ |bm−1|+ rm−2 + rm−1, |bm−1|+ rm−1, am + |bm−1|+ rm−1,J6
〈Ωρ,Ωρ, · · · ,Ωρ〉LG

= 〈Ωρ,Ωρ, · · · ,Ωρ〉L′
G

= 〈ta1+|b1|+r1(Ωp), (t(Ωp))
|b1|+r1 , ta2+|b1|+|b2|+r1+r2(Ωp), · · · ,

taj+|bj−1|+|bj |+rj−1+rj (Ωp), (t(Ωp))
|bj |+rj , · · · ,
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tam−1+|bm−2|+|bm−1|+rm−2+rm−1(Ωp), (t(Ωp))
|bm−1|+rm−1 ,

tam+|bm−1|+rm−1(Ωp)〉, j = 1, 2, · · · ,m− 1. (4.1)21leq5BU2�, h b0 = 0, r0 = 0, j = 1, 2, · · · ,m− 1, J6
taj+|bj−1|+|bj |+rj−1+rj (Ωp)

=

q
∑

ij=0

µ
aj+|bj−1|+|bj|+rj−1+rj
ij

· 〈eij 〉 · eij , j = 1, 2, · · · ,m− 1; (4.2)

tam+|bm−1|+rm−1(Ωp) =

q
∑

im=0

µ
am+|bm−1|+rm−1

im
· 〈eim〉 · eim . (4.3)50U 3.3–3.4, K�

(t(Ωp))
|bj |+rj

=

q
∑

ij1 ,··· ,ij|bj |+rj
=0

µij1
· · ·µij|bj |+rj

〈eij1 〉〈eij2 〉 · · · 〈eij|bj |+rj

〉

· eij1 · eij2 · · · eij|bj |+rj

=

q
∑

ij1 ,··· ,ij|bj |+rj
=0

ij1 ,··· ,ij|bj |+rj−1
∑

kj1 ,··· ,kj|bj |+rj−1
=0

µij1
· · ·µij|bj |+rj

· 〈eij1 〉〈eij2 〉 · · · 〈eij|bj |+rj

〉

· eij1+ij2+···+ij|bj |+rj
−2kj1−···−2kj|bj |+rj−1

, (4.4)�` j = 1, 2, · · · ,m− 1,

ijl = min{ij1 + ij2 + · · ·+ ijl − 2kj1 − · · · − 2kjl−1
, ijl+1

},

l = 1, 2, · · · , |bj|+ rj − 1; j = 1, 2, · · · ,m− 1.F- (4.2)–(4.4) 9 = (4.1) `, �O�=KU3m. W�.( LG `BF ri (i = 1, 2, . . . ,m− 1) k�Y�3B�$vH)3l ai1, ai2, · · · , ai,ri ,JK�+�
�AS
A =

























ai 1 1 · · · 1 bi

1 ai,1 0 · · · 0 1

1 0 ai,2 · · · 0 1
...

...
. . .

...

1 0 0 · · · ai,ri 1

bi 1 1 · · · 1 ai+1

























, i = 1, 2, · · · ,m− 1.

_U, �O
|λE −A| = 0,
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θp(LG) =

〈Ωp,Ωp, · · · ,Ωp〉LG

〈t(Ωp)〉b+(LG)〈t−1(Ωp)〉b−(LG)
,JK�O+ LG Q�KB Blanchet �"mjÆ��b.wuB(kXr, O2S℄
B(DWXr�O+S�KB$D"mjÆ��b.�d 4.5, ! r1 = r2 = 1, P:6tk^XB℄
 LG B(kUAÆO.

X 4.5 LG �p�UL4�; a1 = a2 = a3 = 1, b1 = b2 = −1 1, ! r1 � r2 B�$vH a11 = a21 = 1, G+wUAÆOw, �OS�KB"mjÆ��b.x��Æ�P�, - j = 3 9 KU 4.4, �O�
〈Ωp,Ωp, · · · ,Ωp〉LG

=

q
∑

ij=0
16j63

q
∑

ij1 ,ij2=0
j=1,2

ij1
∑

kj1=0

2
∏

j=1

µij1
µij2

· µaj+|bj−1|+|bj|+rj−1+rj
ij

· 〈eij 〉〈eij1 〉〈eij2 〉eij (λij1+ij2−2kj1
)

· eij1+ij2−2kj1
(λij+1 ) · µ3

i3
· 〈ei3〉2.($5UWl I 5, ;�+2℄
B
�AS

A =



















1 1 −1 0 0

1 1 1 0 0

−1 1 1 1 −1

0 0 1 1 1

0 0 −1 1 1



















.�O
|λE −A| = 0,K4�

λ1,2 = 2, λ3 = 0, λ4,5 =
1±

√
17

2
,Q+

b+(LG) = 3, b−(LG) = 1.50U 3.2, 9 �O+2℄
B"mjÆ��bl
θp(LG) =

−24(A2 −A−2)4 · I

A−6+ p(p−1)
2 ·

( 2p−1
∑

k=0

(−1)kAk2

)4
.
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Abstract This paper mainly analyzes the calculation of invariants for 3-manifold defined

by some links. Suppose ML represents the orientable 3-manifold obtained by surgery on

S3 along the framed link (L, f), the authors get the link invariant after isotopy, K+ move

and K− move for the framed link. Then the invariants of 3-manifold ML are obtained.

This paper studies the two calculated formulas of Blanchet shaped invariants for 3-manifold

defined by certain generalized tree links TG and links LG, provides several methodologies

and perspectives for the further study of 3-manifold invariants derived from link theory.

Keywords Invariants for 3-manifold, Generalized framed links, Generalized

tree
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