Khovanov homology of knots and links
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1 Introduction

Khovanov [1] O Jones polynomial 0 O O O, oriented link 0 0 O O colomology invariant O, O O graded
Euler characteristic O (unnormarized) Jones polynomial J(L) 000000000000000.

000 Jones polynomial 000000000000, (DOO, 5; 0 10132 O Jones polynomial 00O O
00, 00 Khovanov homology 00000000 .[2])

Khovanov 0000 O00O0DODO categorical 0, 000000000000, 0000 Bar-Natan [2] 000
gobooboooboooo.

2 Rough definition

L O oriented link, D 000 diagram 0000. D O state s 00,00 s : {crossings of D} — {0,1}
000000. (0000, n-dimentional cube [0,1]* 00 0. 000, n = #{crossing of D} ) D 00O state
000000000 resolution 00O ODOO0O Dy 00O, graded Z-module Vi O,

v, = VEIPH|D, [}

00000.000,|Ds|0 D, 0000000000,V O degree+1 0000 vy 000000 graded
Z-module (i.e. V=Zvy ®Zv_), {k} O degree 0 k00000000 (ie. M{k}; = Mj_y ).
0000 |s|=4#s"1(1) 0000000, cochain complex C(D) O,
c'(D)= P v

s:|s|=1
C(D) := C(D)[-n-[{n4 —2n4}
O0000,00 complex O graded Euler characteristic
X(C(D) = (-1)'Y ¢ dimC{(D)®Q
i J

0 (000000000 0) unnormalized Jones polynomial 0 000 0.2 000, nyy =
#{over(under)crossing}, [k] O complex 00000 k00000000 (ie. Ck)' =CF).

00 complex O differencial O (000000)00000000ODOOO.

00,000000000000000000 200 states=(...,0,...),s' = (...,1,...) € {0,1}" O

ooo,Vv,0 Vy OODO degree—preservingmapff,IZID[ID.DDDDDDDDDDDDDDDDDDDD
tensor OO OOOO.

m:V®V — V(product) : vy @ vy — vy, 04 vy — v, v Dv_ —0
A:V =V ®V(coproduct) : vy — vy Bv_ +v_ Bvyv_ — v_ Du_
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*2 Jones polynomial 000 0000000000000000000000.



00000000,z€V,,|s|=i000,

dix:Z(—l)#fss,x
S/
Oo00. (-)#0000*®00000000,000 dod=00000.
000oO0ooooog (C(D),d) O cohomology O H(D) DO0O. OO0 Reidemister move D000 00O
000000000, oriented link L O invariant 000. 000000 H(L) ODO0O. cohomology 00O

000 graded Euler characteristic 000000, x(H(L))=J(L)DOOO.

3 Interests

e J0DD link LOODDO H(L)DOOOODODOO
—00oa0, (p,g)-torus link.(p=2000000000.)

e JJ0DD (DODOD,00,000,mutation00)00000000O0
—00000000 knot 0000000000000 (D000 Jones polynomial 000 )

e H(L)ODDOOOODO
—goodoboboobdooboooboobooo,boobboobooobo.
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