4 Proof of invariance
Thm.3 (L) is a link invariant. (i, j € 7Z)

Lemma 2. C': chain complex ¢’ - subcomplex of C
(1) € acyclic = H*(C) & 5¥(C /o),

(2) C/C" : acyclic = H*(C) = H(C"),

Lemma 3.(1) #3(C):= Kerd/Iméo.

= Hp(C) = GB H”(C)
(2) f: C(D) —% C”(D) chain map,
F*HB(C) — Hp(C)

= " (C) = H(C")i,j € 2)

1somorphism.
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The outline of this proof

1. Invariance under changing an order
given to the crossing points of D

(C(D),0) : a chain complex

(C'(D),d') : The chain complex given by exchanging
the sth crossing point for (¢ + 1)th one of D

We'll change the signs of some generators of C.
The incidence number of 0 will equal to the incidence

number of ¢’ at any (.S;, Sp,).

2. Invariance under the Reidemeister moves
We'll reduce some generators of C(D) by using

Lemma 2, 3.
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Independence of changing the order

S*11x . An enhanced state s.t. 1-smoothing is given to

the ith, (i + 1)th crossing points of D

We'll take —S*11* as a generator of C (D) for S,
(i)k =4, S1 € #01%, Sy € *11 .

(i)k =i+ 1, S1 € %10%, 55 € *11 .

(iii)k # 1,1+ 1, 51,59 € *11 .

(iv)k # 4,1+ 1, S1, Sa € %00%, %01, x10%, or
S; € x00%, Sy € 01 or Sy € *10 * .
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Invariance under R1

O(Dl) =<1 Sp O Sq C-) Sr > .

C'(Dy) =< |Ssho s >

We'll prove that " (D1) is an acyclic subcomplex.

(S POy =4(S D), (S o) = j(s ) )
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C'(D»)

S;

Sa

The presentation matrix of 9|¢r(p,) is

\
.
\
.
\
D
.
\
. \
2 :
.
.
.
.
\
.

.y
.
Ly
LY
Y
Ly
.
0y
0y
Ly
.
.
.

- C'(Dh)

.
0y
N
.
.
3
> )
. .
. *
Ry
Ly
N
0y
0y
1y
]

- C'(D1

O

S

O

> S,

*

A O
E —A]

Kerd|cip,) = Im0|ci(py), i.e. C'(Dy) is acyclic. O
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Proof of invariance under R2

D D>
n+l _n+72
N \/\/—

e SN

p00  *01 = 11
N S S; S

O(Dy) =< @*M@@ g >
—<p5q. Boq >

C"(Dy) is an acyclic subcomplex of C/(D,).

L HH(C) = Uy (/).

300 *01 *10
1 2
+

*10
C/C’%<5,@,@ > m-«@ >,
500 301

C/C /0" =< g @, >
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C/C"/C" is an acyclic subcomplex of C'/C".
= HP(C/C) = Hy (o).
S HD(C) = Hy (O,

Gt =i, 569 = )

Second proof of invariance under R2

We'll start it from C/C".
*00 *01 *00

Si Si Si S
88&(5@) = pO(, 8&8()@) =X
¥00 %01 301
Si St St

+

" =<pcd pod + oo (09)1(Pod) >

C" is an acyclic subcomplex of C'/C".
S HP(C/O) = Hp(C/C'/Cm.

L H(C) = g (ClCom.
*10

(C/C//Cl// g< AYAYA >)
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Invariance under R3
D',

n- 1/ 4
n-2

C(Ds)
SI;)"000 Sf;iom ;;010 *011 {1;100 ;"8101 ";,110 *)gll
\J/ |V \VARRY,
:<jé/,w8 ’\></,\>’< ,\ ’\O ,W,\'r{) >,
C(Ds)

*000 *001 *010 3011 *100 _ 101 v110 11

1 szzl S5 S: S%TOSY S% Sd'\
< Y PR P PR R PR PR >
*100 *101 wllO ,"2111

S5 S S7 Ss

C'(Dy) =< DM 0. MY 120 >

*100 101 _ *110 _ %111

S's L_SJ7 S's S's
C'(Dy) =< RY. I 1S >

We'll reduce these subcomplices in the same way as

the second proof of R2.
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C(Ds)

r t u !
at o008, so01d; o0, jon As {0 A 500

SP S2 S3 S4 \S/5 \S/g
=< [ 1L, [ [0 ol (= DD >,

p t u '
]S§000b38§001 b;S *010 b4 S 4;'=011b5 Sgllm bsusu*llo

3
J

—< [N AL PR 5 T = 1P >

f:C(Ds) — C(D3)  homomorphism
fahy ) B EL23Y

N )
(If we get o't b'E we'll change them for —af, —b¥

respectively. )

We'll obtain that f is an isomorphic chain map. [
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