Vassiliev Invariants
(Knot parametrization)

Part |1

Evert Stenlund



Vo 10X3_1

V3 +30y34

Vy 15x5 4 — 35x3 4

Vs +(27ys1 — 105y31)
Vg 7x7 1 — 20x5 1 + 28x3 1




92 PN
KA X

Vodd = TV92

Vo 4X3_1

V3 +10y34

V4 10x5, —4x41 —20x34

Us +(5Y61 — 15y5, +40y3 1)

Vg 6xX,, —Xgq — 15x5, + 6x, 1 + 20x3 4




Vo 9X3_1

V3 +26y34

V4 6x5, +9x51 +3x41 —27%34

Us +(4Ye1 +10ys, + 17ys 1 — 85y34)
Vg 5x73 + 2x71 + x5 — 10x5, — 10x5 4

— 5x41 + 18x354




Vo 7X3_1

V3 +19y34

V4 11x55 +3x51 + X419 — 2334

Ve | *(BYe2 — 2Y61 + 18y5, + 6y51 — 64y34)
Vg 4x73 +3X77 — Xz + X1 — 11x5,,

— 6X59 — X417 + 18x34




NP

Vodd = TV95

Vo 6x3.1

V3 +15y34

V34 11X5_2 ~+ 4X4_1 — 12.X'3_1

Vr +(5y61 + 20ys5, — 40y3 1)

Ve —20x77 + 8x76 — 8x75 + 8x73 + 2x7, + 8x63 — 2442
+ 9x6_1 - 28X5_2 - 4X5_1 + 34X4_1 + 52X3_1




%: @ + gig

Vodd = Vo6

Vo 7X3_1
U3 +18y34
V4 8Xx51 — 3x47 — 20x34
Us +(4y62 — 252 — 11ys 4 +47y34)
Ve |4Xy5— X731+ 2X71 — Xg3 — Xe2
— 2X55 —8x59 +4x49 + 16x3,




97:

v = X &+g
even 9.7 (g

Vodd = TVo7

Vo 5X3_1

V3 +12y34

V4 5X52 + 3X51 — 4X41 — 18x3,4

ve | +(Bys2 + 2y61 — 10ys, — 3ys4 + 38y34)

Vg —X7 ¢+ 4X75 + 2X75 — Xg1 — 5X5 >
— 6X5¢4 + 6X414 + 16Xx3 4




e P

Veven = X938 &3

+Q .‘. 2

"\J

Vodd = TVos

Vo 0

V3 +2y31

V4 5X5, — 2X51 + X491 — 3X31

Vg +(3Y62 — 3V61 — S5Ys52 + 2¥51 + 3Y3.1)
Ve 4x76 — X75 + X7, —10x5, + 4Xxs54

+ x4, + 6X34
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Q

/\

Veven = X99 w
Vodd = iY9.9

Vo 8X3_1

V3 +22y34

V4 4x5, + 8x51 — 24x3,

U4 +(8ys, +13y51 — 67y31)

Vg 2X7c +2X73 +2X71 + Xg3 — 2X5 5

— 11XS_1 + X441 + 15.7C3_1




Veven = X9.10

Vodd = TV9.10

Vo 8x3.1

U3 +22y3,4

Vy 10x5, + 4xc1 + 6x41 — 18x34

vs | t(4Ye2 +4Y61 + 18ys5, + 8ys1 — 64y31)

Ve —14x5, + 6x7¢ — 6X75 + 10x, 3 + 6x53 — 16x4 5
+ 6X51 — 26X5, — 6Xc 1 + 20x, 4 +42Xx54




9,1:
veven - X9 11

Vodd = V911 w

%

Vo 4x3_1

U3 +9y3.1

Vy 8X52 — X519 + X491 — 8x34

Vs + Y62 — 2¥61 — 11y52 + ys1 + 18y54)

Ve 3X76 t X75 t 2X73 —X71 = X3 — Xe2 T Xe.1
— 8X52 + X591 — 2x41 + 6X34




912: @_ 4 2

Veven = X9.12

Vodd = TVo.12

V2 X3.1

U3 +3y31

V4 7X55 — 2X51 — X41 — 8X34

ve | T(B¥e2 —2y61— 10y5, + 3ys1 + 13y34)

Vg —5X77 + 5X76 — 2X75 + X753+ 2X75 + 3Xe3 — SXg2
+ X1 — 15x5, + 2x51 + 12x, 4 + 18x5 4




913: <® g g

Vodd = TVo.13

vz 7X3_1

V3 +18y34

Vy 6x5, +4x51 + 3x41 — 14x34

Vs +(4ygq1 + 12y5, + 651 — 44y31)

Vg —10x77 + 5x76 — 2X75 + 6X73 — X7 + Sxg3 — 11x4 ,
+ 4‘x6_1 — 16x5_2 — 5x5_1 + 16x4_1 + 28X3_1




914_: < 4
Veven = X9.14 (/b @
Vodd = TYo.14

Uy —X31
VU3 +2y3.1
Vy —5Xx5, + 2x571 +3x34
U4: +(5Y62 = 5¥61 — 7¥s52 + 3¥s.1 + 4Y3.1)
Vg 8X77 —2X76 + 2X75 — X73 — X753 — 2Xe3 + 6Xg,
— 2Xe1 + 10x5, —2x57 —10x45 — 11x5,




915: (+%:) 2
Veven = X9.15 6@

Vodd = TVo15

Vo 2X3_1

V3 +5y31

V4 8X55 — 2X57 — X471 —9%34

Vs +(We2 — 952 +2y51 + 13y31)

Vg X77 +4X76 — X75 + 2X75 — x5,
+ 3x54 + 6X34




. h
Y16’ @ I T
il
Veven = X9.16 \)
Vodd = Y016
Vo 6x3.1
V3 +14y34
Vy —3X55 + 7Xx51 — 3X41 — 1234
vs | +(10ys; — 8Ys1 — 2ys52 — 6¥s5.1 + 24¥3.1)
v6 %(—116x7_7 + 95x, ¢ — 2Xx75 + 16x73 — 33x5, + 16x7 1 + 79x¢3 — 1574,
+ 62x51 — 78Xy — 77xc 1 + 227x4 1 + 270x5 ;)




"=
Veven = X9.17
Vodd = TV9.17

Vo —2x3.1

VU3 0

Vy —2X55 + X514 + 2x41 + X34

Us +(4Y62 — 4Y61 — 2Y52 + V51 + V3.1)

Ve —2X77 + 2X76 — 2X75 + X714 + 2Xg3 — OXg2 + 2%
+ 2xc5 —4xc 1 +12x,4 + 12x54




9438: + /"\ 3 2

Vodd = TV918

Vo 6X3_1
U3 +15y3,4
Vy SX5 + 4X51 — 2x441 — 18x34
Vs +(3y61 — 8Ys52 — 651 + 42y34)
Ve |4%77—3%x76+4X75+ 2%75 — 3X63 + 5Xg 2
— 2Xeq — 3X55 — 3X59 — 6X41 + 4x34




GNP

>

A ALY

Veven = X9.19

Vodd = TVo.19

VZ _2x3_1
U3 +ys34
V4 —4X5, +2x51 + X419 + X34

Vs +(5Y62 — 5Y61 — 4Ys2 + 2Y51 + ¥Y31)

Ve 3X77 + X75 — X732 + 5X52 — 3X51 + X4




0 (R o

Vodd = TV9.20

Vo 2-9(:3.1

VU3 i4y3.1

Uy _ DXs5y — X571 — X471 — 6X34

Vs | t(B¥e2 —2Y61 —8ys2 +2ys51 + 11y34)

Vg 2X76+3X75+ X753 — X752 —X71+ X3+ Xe2 — Xe1
—3X5p —2X59 + 2X44 + 4X34




Veven = X9.21

Vodd = TV921

Vo 3-9(:3.1

VU3 i6y3.1

Vy X595 — 2X51 + 2X49 — 3X34

vs | +(BYe2 —5Y61 — 11ys; + 3ys1 + 10y54)

Vg —11x77 + 5x76 — 4x75 + 3x73 + X7, + 3x63 — 13x4;,
+ 5x6_1 — 15x5_2 + 18x4_1 + 27X3_1




922 _ @ T
Veven = X9.22 C\—/

Vodd = TVo922

(&) —X3.1
U3 +y34
Vy —X53 + X591 — X441 — 3X31

Vs | +(6Ys2 — 6YV61 — 4Ys2 + 2y51 +¥31)

1
v6 5(12x7.7 +21x76 — 6X75 — 4X73 — 7X75 + 8x71 + 21xg3 — 19x¢,
- 2x6_1 + 58XS2 - 4‘3XS1 + 69X4_1 + 38X3_1)




by 2

Veven = X9.23

Vodd = TY9.23

Vo SX3_1

U3 +11y34

174_ _ 4X5_1 - ZX4_1 - 9X3_1

Vs | t(4YVe2 — 2Y61 — 2¥52 —4Y51 + 17y34)
Ve |X77 +2%76+4X75 —2%X75 — 3X51 + 3%34




Veven = X9.24 D

Vodd = TV924

U2 X3.1

U3 +2y34

V4 2X57 — X571 + X491 + X34

Vs +(5y62 — 6Y61 — 4Ys52 + 2Y51 — ¥3.1)
Vg %(—4x7.7 + 23x, ¢+ 6x75 + 8x73 — X7, — 8%, 1 — 9xg3 + 3%

+ 6x6_1 - 1OZXS2 + 4‘3XS1 - 37X4_1 + 30X3_1)




925:

S

Veven = X9.25 .

Vo 0

U3 T34

V4 7X52 —3Xx579 + 2X47 — 3%34

Vs +(3y62 — 4Y61 + 5¥s52 — V51 — 10y54)
Ve %(4x7.7 — 3X76 — 6X75 — 4X73 + 25X75 — 3Xxg3 + 29%¢,

- 26x6_1 - 70x5_2 + 21XS_1 + 53.X'4_1 + 86X3_1)




_ \ ,
Veven = X9.26 &J\O
Vodd = X926 -

Vo 0

U3 +Y31

V4 —3X5_2 + X5 1 -+ 3X3_1

Vs +(4Y62 —4V61 — 5Ys2 + 2y51 + 4Y3.1)

Vg 2X77 — X76 — 2X75 —X73+ X7+ X574
+ SX55 — X5 4




A (a2 Ve

+
™ _\—/,_ * 2

Veven = X9.27
Vodd = TV9.27
Vo 0
V3 +y34
V4 _ 2X59 — X571 + X41
Vs +(By62 — 3V61 — 2Y52 + Y5.1)
Vg | 4X77 t3X75 —X72 — X771 — 2Xe3 + 6X¢ 2

— 2Xgq1 — X5+ 2X51 —9x41 — 8Xx34




Veven = X9.28 +

Vodd = TV928

V3 X3.1

V3 0

V4 —3X5_2 + X5 1 + 4X3_1

Vs + (V61 — Y52 +4Y31)

Vg %(—ZOxm + 15%7 6 — 26X75 + 7X7 5 + 8x7 4 + 23x65 — 37%42
+ 14x, 1 — 14x5, — 5x54 + 59x,4 + 78x34)




+
Veven = X9.29 u
Vodd = TY9.29

L) X3.1

V3 +2y34

Vy —X5 + X549 — 2X47 — 2X34

Vs +(10y6, — 12y61 — 8ys2 + 4Ys41)

Vg %(36x7_7 +23%, ¢ + 6%y 5 — 8%y 3 — 17275 + 8%, 1 + 31xg3 + 11xg5 — 10xg
+122x 5 — 61x5 4 + 19%, 1 — 42%5)




Veven = X9.30

Vodd = TV930

U2 —X31

V3 Y31

V4 2X5 5 — X594 + 2X44

Vs +Ys.2

Vg %(43(7_7 +13x5 ¢ + 10x,5 + 4% 3 + X75 — 8%, — 11xg3 + 21x,,
— 2Xgq — 86X5, +45x51 —43x,1 — 10x34)




Veven = X9.31 &)
Vodd = TYo31

vz Zx?, 1

V3 +2y34

V4 —2X5_2 ~+ X5 1 ~+ 3X3_1

Vs +(2y62 — 2Y61 — 2Y52 + Y51 + 3¥31)

Vg —5X77 —4X75 + 2x7, + X714 + 2Xxg3 — 6Xg5 + 2X6 4
- 4‘x5_2 + x5_1 + 10x4_1 + 12x3_1




93,

Veven = X932 % 2

Vodd = Y932 (@)

V2 —X31

V3 +2y3.1

Vy —2Xc 5 + 3x414 + 6X3 4

Vs +(3Y62 — Y61 — 3Ys2 + ¥s1 + 4y3.1)
Vg = (77 = 76 = 18375 — 475+ 327, + By + T3 — %

+ 10x6_1 + 46x5.2 - 17x5_1 + 7X4_1 + ZX3.1)




9., @ 2

/ 2
Veven = X9.33 L\D

+ -

Vodd = TVo33

V2 X3.1
V3 Y31
Vs X3.1
Vs +(5Y62 — 6Y61 — 4V52 + 2Y51)
Vg %(—363(7_7 + 15x; ¢ — 2X75 + 12%753 + 3%y, — 8x71 — X3
— 25x5, +18x51 — 122x5, + 47x51 — 9x4 1 + 50x3 )




.

Vodd = TVo34

V2 —X31
V3 0
Vs _ Xa.1
Vs +(5Y62 — 6Y61 — 4Vs2 + 2Y51 + Y31)
Vg %(—36x7_7 + 15%7 6 — 2X75 + 12x7 3 + 3x7, — 8X7 1 — X3
— 256, + 18xg1 — 122x5 5 +47x51 — X414 + 42Xx51)




935

/3”8 oA

Veven = X935 L*/gj

Vodd = TVo35

V2 /X34

V3 +18y34

Vy 12x55, +9x4 1 — 8x34

Vg +(12y641 + 24y5, — 42y341)

Ve —38x77 + 17x76 — 16x75 + 15x73 + 15x43 — 46X,

+ 17x6_1 — 51x5_2 — 4x5_1 + 63.9(4_1 + 91X3_1




Veven = X9.36 \/ m

Vodd = TV936

Vo 3xB 1

V3 T7Y3.1

174_ 8X5_2 - x5_1 - 2X4_1 - 12.X'3.1

Vs (V6.2 — 4YV61 + 8Ys2 — 20y3,4)

v6 %(92x7_7 —19x5 ¢ + 42x75 — 12x73 + 9%, — 8x5 1 — 43x63 + 101x¢ 5
—42x¢1 + 34x5, + 5x51 — 131x,; — 106x5 )




o & 5oy

Vodd = TV937

V2 —3X34

V3 T34

Vy —OXs5, + 2X5q1 + 5x4q + 6X34

Vs +(3Y6.2 = 2¥61 — 2Y52 + ¥5.1 + ¥31)
Vg 2X77 + Xy6 = Xe3 — 2Xe2 + 3Xe1 — X52 — 2X41 + 3X34




Veven = X9.38

g 2
Vodd = TV93s K) i ;

Vo 6X3_1

V3 +14y34

Vy 5xc1 — 9x34

Vs | +(5¥62 —6Y61 — 4Ys2 — 5¥s51 + 22y3,4)
Ve %(—1083@,7 + 71276 — 10275 + 32275 — 17575 + 47x65 — 117%.5 + 54%4

— 182x5, + 11x5, + 123x,1 + 198x3,)




939: %
v =X >j

Vodd = TV939

Vo 2X3_1

V3 +4y31

Vy 8X52 — 3X51 + 2X49 — 3X34

Vs | +(Ve2 —2Y61 — 10y5, + 3ys54 + 10y3,4)

Vg %(—68x7_7 + 23x76 — 26X75 + 16x73 + 15x7, + 15x635 — 694,
+ 22x61 —102x5, + 3x54 + 123x, 1 + 182x5 )




Veven = X9.40

Vodd = TV9.40

v2 —X31

L& +Y3.1

Vs X502 — X1 +3X41 + 3X34

s +(6Y6.2 — 6Y61 — 4Ys52 + 2Y51 + ¥3.1)
Vg %(—4x7,7 —15x, 5 — 22Xy — 8x73 + 17x7, + 8x, 4 — 7X¢3

- 3x6_2 + 2x6_1 + 14x5_2 + 5x5.1 + 21X4_1 + 18x3_1)




941 LN\ v
D"
Veven — X9.41 +g

Vodd = V941

Vo 0

V3 +¥34

Vy —6Xc 5, + 3X51 — 3X4 4

Vs +(6Y62 — 8V61 — Y52 + 4Ys1 + 4y341)

Vg é(140x7_7 — 41x, ¢ + 46X, — 24x7 3 — 17x5, — 25x43 + 131x,,
—58x51 +210x5, —45x5; — 157x, 1 — 234x34)




5355

Veven = X9.42 C - m

Vodd = TVo42

Vo —2X3 1

VU3 0

Vy X52 — X517 + 9X41 + 4x3,4

Vs 0

Vg %(—363(7.7 +13x, 5 — 14x, 5 + 4x73 + 9%, 5 + 5x63 — 27%¢»

+ 22X6_1 - 78x52 + 29XS1 + 29X4_1 + 54X3_1)




V43! =)
QL

Veven = X9.43

Vodd = TVo943

[ ) X3.1
V3 +2y34
V4 7X57 —3X51 + 2Xx41 — 2X34
U4 +(6Y62 — 7¥61 + 3¥s52 — 8y3.1)
Vg %(28x7_7 — 35%76 + 10x75 — 4x7 3 + 25x,, — 8x7 1 — 35x4 3
+ 69x¢, — 34x54 — 54x5, + 45x5 1 — 51x, 1, — 18x3 )




9,44

DB
Veven = Toas L)

Vodd = TV9.44

Vo 0

V3 Y31

Uy —Xs52 t X591 — 2X49 — 3X34

Vs +(3Y62 —3Y61 — 2Y52 + ¥5.1)

Vg %(28x7_7 +5x76 +10x75 — 4x73 — 7Xx7 + Sxg3 + 21x6;
— 10xg1 +42x5, — 11x51 — 27x41 — 58x3 1)




945 ; f_—(x—’_') C@D

Vodd = TVo94s5

Vo 2x3.1

U3 +4y34

V4 DXgp — X591 — X471 — 6X34

Us +(2y62 —4Ye1 + 4ys2 — 10y54)

Vg %(523(7_7 —27%x7¢ 4+ 18x,5 — 12x5 5 + 9x,, — 19x4 5 + 61x¢,
— 34x4 + 74x5 5 — 19xc 4 — 35x, 1 — 58x3 )




94_6 .
Veven = X9.46

B

Vodd = TV9.46

172 _2x3_1
V3 +3ys31
Vy —3Xg, + 6x44 + 10x34
Vg +(4ys1 — Y52 +4Y3.1)
Vg | —3X77+3X76 = 2X75 + X731 Xg3 — 4%
+ 5xg1 — 8x5, + 3x57 —4x41 + 3%34




Veven = X9.47

Vodd = TV9.47

Vo —X3.1

V3 i2y3.1

Vy —5X5, + 2X57 + 3x34

Vs +(V61 — 3¥s2 + ¥51 + 3¥3.1)

'U6 %(44x7_7 —3X7¢+ 2X75 —8x73 — 11x55 + 8x7 1 + 5x65 + 9x¢,

— 6x61 + 118x5, — 55x5; + X497 — 22x31)




Veven = X9.48

Vodd = TV94s

Vo 3X3_1

U3 +5y31

Vy 3X5, — X511 +3x41 +3%34

Vs +(3Y62 —6Y61 — 6Y52 + 2Ys54)

Vg —11x77 + 5x7¢ —4x75 + 3x73 + 3x63 — 134,
+ 5x6_1 - 15x5_2 + x5_1 + 18x4_1 + 27x3_1




Veven = X9.49

2
Vodd = TYo9.49 @)

Vo 6X3_1

U3 +14y34

V4 3X5 +3X51 +3x41 — 6X34

Us +(4Ye1 + 6ys52 + 4ys1 — 20y34)
Ve %(—84x7_7 + 453, — 30x,5 + 36X,3 — 77, + 37%65 — 91,

+ 38x6_1 - 126XS2 + 13XS1 + 109)(,'4.1 + 150X31)




