Vassiliev Invariants
(Chord parametrization)

Part |1

Evert Stenlund






Vo 10[[2]]

V3 +30[3]

Vy 15[43] + 45[42] — 30[41] + 10[2]
Vs +(54[54] — 27[[53] + 30[3])

v | 70691+ 1260681 - 266[67] + 9166] - 252[65] + 42[64] + 28[63]

+ 7[62] + 126[61] + 15[43] + 45[42] — 30[41] + 10[2]




92 PN
KA X

Vodd = TV92

Vo 4‘[[2]]

V3 +10[3]

Vy 3[43] + 10[42] — 10[41] + 4[2]

ve | £(10[54] — 10[53] + 5[52] — 10[51] + 10[3])

Vg %(10[[69]] +10[68] — 20[67] — 5[66] — 13[65] + 3[64] + 5[63]
— 7[62] + 10[61] + 6[43] + 20[42] — 20[41] + 8[2])




Vo 9[[2]]
VU3 ‘|‘26|]:3]]

1
V4 = (271431 + 66[42] — 48[41] + 18[2])
ve | £(48[54] - 31[53] — 8[52] + 12[51] + 26[3])
v6 %(128[[69]] + 232[[68] — 540[[67] + 198[[66] — 448[65]

+ 64[64] + 58[63] — 4[62] + 224[61] + 27[43]
+ 66[42] — 48[41] + 18[2])




RO E

Vodd = TVo4

Vo 7[[2]]
VU3 i19|]:3]]
Ve 9[43] + 20[42] — 17[41] + 7[2]

Vs +(31[54] — 25[53] — 4[52] + 5[51] + 19([3])

Ve %(73[[69]] +127[68] — 312[67] + 111[66] — 232[65]

+ 29[64] + 34[63] — 12[62] + 117[61]
+ 18[43] + 40[42] — 34[41] + 14[2])
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Vodd = TV95

Vo 6[[2]]
VU3 i15|]:3]]
Uy

%(15[[43]] +22[42] — 22[41] + 12[2])

Ve +(25[54] — 25[53] — 5[52] + 10[51] + 15[3])

Ve %(62[[69]] + 110[68] — 300[67] + 125[66] — 187[65]

+5[64] + 27[63] — 17[62] + 94[61]
+ 15[43] + 22[42] — 22[41] + 12[2])
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gig
Veven = %o "\ ) @

Vodd = TVos

Uy 712]
VU3 i18|]:3]]

1
V4 ~(13[43] + 48[42] — 32[41] + 14[2])
ve | +(20[54] — 9[53] + 8[52] — 12[51] + 18[3])
Vg %(29[[69]] +47[68] — 82[67] + 19[66] — 88[65] + 13[64] + 9[63]

+ [62] + 44[61] + 13[43] + 48[42] — 32[41] + 14[2])
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v = X &+g
even 9.7 (g

Vodd = TVo7

Vo 5[[2]]
V3 +12[3]
Uy

%(7[[43]] +28[[42] — 22[41] + 10[2])

ve | *+(11[54] —8[53] + 8[52] — 13[51] + 12[3])

Ve %(10[[69]] + 10[68] — 14[67] — 8[66] — 8[65] — 2[64] + 5[63]
— 7[62] + 5[61] + 7[43] + 28[42] — 22[41] + 10[2])
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(U
Veven = X938 &3

Vodd = TVos

”\J

Vo 0
VU3 i2|13]]
V4 [43] — [42] — [[41]

Ve +([54] — 3[53] + 3[52] — 3[51] + 2[3])

%(6[[67]] — 3[66] — 5[65] + 5[64] + 5[61]
+ 2[43] — 2[42] — 2[41])




Vo 8[[2]]

VU3 i22”:3]]

Vy 10[43] + 28[42] — 20[41] + 8[2]

Ve +(34[54] — 21[53] + 22[3])

Vg %(77[[69]] + 135[68] — 302[67] + 101[66] — 256[65]

+ 37[64] + 35[63] — 3[62] + 128[61]
+ 20[43] + 56[42] — 40[41] + 16[2])
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910: @@H

Veven = X9.10

Vodd = TV9.10

Vo 8[[2]]
VU3 i22”:3]]
Vy 12[143] + 22[42] — 18[41] + 8 2]

Ve +(42[54] — 34[53] — 12[[52] + 20[51] + 22[3])

Ve 58[69] + 106[68] — 270[67] + 108[66] — 194[65]
+ 18[[64] + 27[63] — 9[62] + 97[61]
+ 12[[43] + 22[42] — 18[41] + 8[2]




%

911:
veven - X9 11

Vodd = V911 w

V) 4(12]
V3 +9[3]
V4

%(7[[43]] +10[42] — 12[41] + 8[2])

Ve +(10[54] — 11[53] + [51] + 9[3])

Ve %(16[[69]] + 28[68] — 74[67] + 30[66] — 48[65] + 4[64] + 7[63]
— 7[62] + 25[61] + 7[43] + 10[42] — 12[41] + 8[2])




9,,: (Q) g ﬁ
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Veven = X9.12

Vodd = TVo.12

V) 2]
V3 +3[3]
Vy [143] + [42] — 3[41] + [[2]

Ve +(3[54] — 6[53] + 4[52] — 5[51] + 3[3])

Ve %([[69]] — [68] + 4[67] — 5[66] + 4[65] — [64] + 2[63]
— 4[[62] + [61] + 2[43] + 2[42] — 6[41] + 2[2])
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913:

®

Vodd = TVo.13

Vo 7[[2]]
VU3 i18|]:3]]
Uy

%(17[[43]] + 36[42] — 28[41] + 14[2])

Vr +(28[54] — 22[[53] — 4[52] + 8[[51] + 18[3])

Ve %(66[[69]] + 118[[68] — 296[67] + 114[66] — 212[65]

+ 18[64] + 32[63] — 12[62] + 106[61]
+ 17[43] + 36[42] — 28[41] + 14[2])




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

(%) —[12]
Vs T2[3]
V4

%(_[[43]] + 2[42] + 2[41] — 2[2])

Vr +([54] — 4[53] + 5[52] — 5[51] + 2[3])

Ve %([[69]] + 3[68] — 12[67] + 4[66] + [65] + [63] — 3[62]
— [61] — [43] + 2[42] + 2[41] - 2[2])




L

veven = X9.15

Vodd = TVo15

Vo 2[[2]]
VU3 i5|]:3]]
1
V4 = (31431 + 4[42] — 8[41] + 4[2])
Ve +(4[54] — 6[53] + 2[[52] — 3[51] + 5[3])
Vg %(2[[69]] + 2[[68] — 2[67] — 2[66] — 4[65] + 4[64] + [63]
— 3[62] + 5[61] + 3[43] + 4[42] — 8[41] + 4[2])




AR
Veven = X9.16 C\) m
Vodd = TYo.16
Vo 6[[2]]
V3 +14[3]
Ve 4[43] + 18[42] — 11[41] + 6[2]
ve | +(12[54] — 6[53] + 12[52] — 14[51] + 14[31])
Vg %(12[[69]] +13[68] — 20[67] — 3[66] — 2[65] — 10[64] + 6[63]
— 8[62] + [61] + 8[43] + 36[42] — 22[41] + 12[2])




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

Vo —2|]:2]]

VU3 0

V4 [43] + [42] — 2[2]

De F([53] — 4[52] + 4[51])

Ve %(—4[[67]] + 3[66] + 6[65] — 4[64] — [63]
—2[62] — 3[61] + [43] + [42] — 2[2])




9438: + /"\ 3 2
LS

Vodd = TV918

Vo 6[[2]]
V3 +15[3]
Uy

> (111431 + 34[42] — 261411 + 12[2])

Vr +(17[54] — 11[53] + 3[52] — 6[[51] + 15[3])

Ve %(26[[69]] + 42[68] — 88[67] + 23[66] — 79[65] + 13[64] + 11[63]
— 3[62] + 40[61] + 11[43] + 34[42] — 26[41] + 12[2])




XD,

i QAR
Veven = X9.19 K(./
Vodd = TY9.19

Qﬁ

v, —2[2]

VU3 iﬂ:S]]

V34 1
> ([43] + 4[42] — 4[2])

Vr +(2[53] — 5[52] + 5[51] — [31)

Ve %(—10[[67]] + 5[66] + 13[65] — 7[64] — 6[62]
— 7[61] + [43] + 4[42] — 4[2])




G g

Vodd = TV9.20

Vo 2[[2]]
V3 +4[3]
Vy [43] + 2[142] — 3[41] + 2[2]

Ve +(3[54] — 5[53] + 4[52] — 5[51] + 4[3])

Ve %([[69]] — [68] + 4[67] — 7[66] + 8[65] — 3[64] + 4[63]
— 6[62] — 3[61] + 2[43] + 4[42] — 6[41] + 4[2])




Veven = X9.21

Vodd = TV921

Vo 3[[2]]
V3 +6[3]
V4

%(5[43]] + 2[42] — 6[[41] + 6[2])

Ve +(7[54] — 10[53] + [52] + [51] + 6[3])

Ve %(13[[69]] + 23[68] — 68[67] + 34[66] — 37[65] — 4[64] + 3[63]
— 5[62] + 19[61] + 5[43] + 2[42] — 6[41] + 6[2])




922:
&

Veven = X9.22

€y

Vodd = TVo922

%) —[2]

VU3 iﬂ:S]]

V4 2[42] — [41] — [2]

Ve +(2[53] — 6[[52] + 6[51] — [3])

Ve %(—2[[69]] — 3[68] + 2[67] — [66] + 20[65] — 8[64]
—6[62] — 9[61] + 4[42] — 2[41] — 2[2])




Veven = X9.23

Vodd = TV923

Vo 5[[2]]
V3 i11”:3]]
Vy 3[43] + 12[42] — 8[[41] + 5[ 2]

ves | £(8[54] — 4[53] + 6[52] — 8[51] + 11[3])

ve | 20691 +2[68] — 3[66] — [64] + [63] — 2[62]
+ 3[43] + 12[42] — 8[41] + 5[2]




D24: OE"

Veven = X9.24 LY

Vodd = TV924

V) 2]
V3 +2[3]
V4

(1431 — 20421 + 2[2])

Ve +([54] — 3[53] + 4[52] — 3[51] + 2[3])

Ve %(2[[69]] + 3[68] — 6[67] + 3[66] — 10[65] + 4[64] + [63]
— [62] + 6[61] + [43] — 2[42] + 2[2])




Veven = X9.25 nn Lh+
Vodd = V925

V3 +[3]

%(3&43]] — 442] — 2[41])

vy | +(2[54] — 3[53] — 2[[52] + [51] + [3])

Ve %([[69]] + 2[68] + 6[67] — 6[66] — 14[65] + 7[64] + 2[63]
+ 2[62] + 10[61] + 3[43] — 4[42] — 2[41])




_ \ )
Veven = X9.26 QJ\O
Vodd = 1Y9.26 -

Vo 0
V3 +[[3]
Uy

% (—[43] + 2[41])

vy | +([54] — 3[53] + 4[52] — 4[51] + [3])

Ve %([[69]] + 3[[68] — 10[[67] + 5[[66] — 4[65] + [64]
— [63] + [62] + 2[61] — [43] + 2[41])




+1|,.__ - F_ / ,
Veven = X9.27
Vodd = TV9.27
Vo 0
U3 +[3]

1

o = ([43] - 2[42])
Vs +([53] — 3[[52] + 3[51] — [[3])
Vg %(6[[67]] — 5[66] — 5[65] + 5[64] + 2[63] + 3[61] + [43] — 2[42])




Veven = X9.28

Vodd = TV928

1) [2]
V3 0
V4 1
) (—[43] + 2[41] + 2[2])
Ve +([52] — 2[51])
v6 %(2[[69]] + 3[[68] — 12[[67] + 4[[66] — [[65] — [64] + [63]
— [62] + [61] — [43] + 2[[41] + 2[2])




= IR

+
Veven = X929 u
Vodd = Y929

U, 2]
VU3 +2 |I3]]
Vs

%(_[[43]] + 4[42] — 2[41] + 2[2])

Ve +(2[54] — 6[[53] + 8[[52] — 6[51] + 2[3])

Ve %(—2[[69]] — 5[68] + 12[67] — 13[66] + 24[65] — 4[64] + 4[63]
— 6[62] — 11[61] — [43] + 4[42] — 2[41] + 2[2])




Veven = X9.30

Vodd = TV930

U, —[2]
V3 +[3]
V4 [43] — [42] — [2]

Vs +([[54] — [53] — 2[[52] + 3[51] — [31)

Ve %(—[[68]] + 8[67] — 5[66] — 6[65] + 6[64] + [63]
+ [62] + 4[61] + 2[43] — 2[42] - 2[2])
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Veven = X9.31 &)

Vodd = TYo31

() 2[12]

U3 +2[3]

Uy [42] + 2[2]

Vr +([[53] — 2[52] + 2[[51] + 2[3])

v | —2067] +2[66] — [64] — [63] + [62] + [42] + 2[2]




Veven = X9.32

Vodd = TVo32

Vo _[[2]]

Vs F2[3]

V4 14[43] — 2[42] + 2[41] — [2]

Vs +([[54] — 5[52] + 7[[51] — 2[3])

Ve %(6[[69]] +11[68] — 28[67] + 10[66] — 21[65] + 5[64] + 2[63]
+2[62] + 10[61] + 28[43] — 4[42] + 4[41] — 2[2])




933: @ :

Vodd = TVo33

vy [2]]
V3 +[3]
V4 [2]]

ve | +([54] — 3[53] + 4[52] — 3[51] + [3])

Ve %([[69]] — 2[67] + 2[66] — 4[65] + [64] + 2[61] + 2[2])




Vodd = TVo34

Uy —[2]
0

1
~ (1431 - 212D)

Vs +([[54] — 3[[53] + 4[52] — 3[[51])

v6 %([[69]] — 2[67] + 2[[66] — 4[65] + [64] + 2[61] + [43] — 2[2])




MRGIAL ;

Vodd = TVo35

Uy 712]
V3 +18[3]
Uy

%(21[[43]] +24[[42] — 24[41] + 14[2])

Ve +(36[54] — 36[53] — 12[[52] + 24[51] + 18[3])

Ve %(104[[69]] + 192[68] — 532[67] + 236[66] — 328[65]

+ 4[[64] + 44[63] — 28[62] + 164[61] + 21[43]
+ 24[42] — 24[41] + 14[2])




Veven = X9.36 \/

Vodd = TV936

936 ((\;/\B C@Q
~ 13

Vo 3[[2]]
U3 +7[3]
Vy 2[143] + 5[42] — 6[41] + 3[2]

Ve +(5[54] — 5[53] + 2[52] — 5[51] + 7[3])

Ve %(—[[68]] +12[67] — 11[66] + 6[64] + [63] — 3[62]
+ 2[[61] + 4[43] + 10[42] — 12[41] + 6[2])




937 C\/\_fD

Veven = X937

Vodd = TV937

Vo _3[[2]
V3 iﬂ:S]]
Vy 2[43] + [42] + [41] — 3] 2]
Vs +([154] — 4[52] + 5[51] — [31)
Vg %([[69]] — [68] — 8[67] + 3[66] + 12[65] — 3[64] — 2[63]
— 4[62] — 7[61] + 4[43] + 2[42] + 2[41] — 6[2])




4
ki

Uy 6[2]
V3 +14[3]
Vy 5[43] + 15[42] — 10[41] + 6[2]
Vs +(15[54] — 10[53] + 4[[52] — 3[51] + 14[3])
Ve %(25[[69]] + 40[68] — 96[67] + 34[66] — 68[65]
+ 3[64] + 12[63] — 6[62] + 34[61]
+ 10[43] + 30[42] — 20[41] + 12[2])




939: %
Veven = X9.39 Q,&D

Vodd = TV939

Vo 2[[2]]

V3 i4[[3]]

vy 2[43] — [42] — 2[41] + 2[2]

Ve +(5[54] — 8[[53] + [51] + 4[3])

Ve %(9[[69]] + 16[68] — 44[67] + 22[66] — 30[65] — [64] + 2[63]
—2[62] + 16[61] + 4[43] — 2[42] — 4[41] + 4[2])




9401

Veven = X9.40

Vodd = TV9.40

Vo — IZ]]

V3 + ]:3]]

Vy [43] — 2[42] + [41] — [2]

Ve +(2[53] — 6[52] + 6[51] — [3])

Vg %(2[[69]] +5[68] — 8[67] + 5[66] — 18[65] + 6[64] — 2[63] + 6[62]
+9[61] + 2[43] — 4[42] + 2[41] — 2[2])




941

Veven = X9.41

va

Vodd = V941

Vo 0

V3 +[3]

%(—3[[43]] + 6[42])

Vr +(3[54] — 7[53] + 4[52] — 2[51] + [31)

Ve %(—6[[69]] —9[68] + 24[67] — 17[66] + 26[65]
+ 2[[63] — 4[62] — 13[61] — 3[43] + 6[42])
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Veven = X9.42

V42 mzf"g C@Q
=t

Vodd = TVo42

Vo —2|]:2]]

VU3 0

vy 2[43] — 2[42] + [41] - 2[2]

Vs 0

Vg %(2[[69]] + [68] + 2[67] — 3[66] — 10[65] + 6[64] + 4[62]
+ 5[61] + 4[43] — 4[42] + 2[41] — 4[2])




943: q C@D

Veven = X9.43

Vodd = TVo943

V) 2]
V3 +2[3]
V4

%(3543]] — 4[42] — 2[41] + 2[2])

Ve +(2[54] — 2[[53] — 5[52] + 4[51] + 2[3])

Ve %(2[[69]] +5[68] — 2[67] — 27[65] + 11[64] + [63] + 5[62]
+ 15[61] + 3[43] — 4[42] — 2[41] + 2[2])




Veven = Xosa )

Vodd = TV9.44

Vo 0
VU3 iﬂ:S]]
V34 1
) (—[M43] + 4[42] — 2[41])
Vr +([[53] — 3[52] + 3[51] — [3])
Vg %(—3[[69]] — 6[68] + 14[67] — 9[66] + 17[65] — 2[64]
+ [63] — 3[62] — 8[61] — [43] + 4[42] — 2[41])




Veven = X945 C

Vodd = TVo94s5

RINUCER &

Vo 2[[2]]

D F4[3]

Ve [43] + 2[42] - 3[41] + 2[2]

Ve +(2[[54] — 2[[53] — 2[[51] + 4[3])

Ve %(—2[[69]] — 3[68] + 14[67] — 9[66] + 4[65] + 2[64]
— [61] + 2[43] + 4[42] — 6[41] + 4[2])




- Qe

Vodd = TV9.46

Vo —2|]:2]]
V3 +3[3]
V4

%(3@3]] — 6[42] + 6[41] — 4[2])

Vr +(3[54] — 3[53] — 4[52] + 8[51] — 3[3])

Ve %(10[[69]] + 14[68] — 36[67] + 10[66] — 30[65] + 10[64] + 4[63]
+ 2[62] + 14[61] + 3[43] — 6[42] + 6[41] — 4[2])




Veven = X9.47

Vodd = TV9.47

vz _|]:2]]
v3 iZ[[B]]
1
V4 - (=431 + 2[42] + 2[41] - 2[2])
e F([53] = [52] + 2[51] — 2[3])
Vg %(2[[69]] + 5[68] — 20[67] + 8[66] + 5[65] — 5[64] + [63] — 5[62]
— 3[61] — [43] + 2[42] + 2[41] — 2[2])




Veven = X9.48

Vodd = TV94s

Vo 3[[2]]

D 53]

e 2[43] — [41] + 3[2]

Ve +(5[54] — 7[53] + 3[51] + 5[3])

Ve %(11[[69]] +21[68] — 64[67] + 35[66] — 34[65] — 5[64] + 2[63]
— 4[62] + 17[61] + 4[43] — 2[41] + 6[2])




Y49

Veven = X9.49

L GpE

Vodd = TV9.49

Uy 6[2]

V3 +14[3]

Va 6[43] + 12[42] — 9[41] + 6[2]

Ve +(18[[54] — 14[53] — 4[52] + 8[51] + 14[3])
Ve %(38[[69]] + 69[68] — 178[67] + 73[66] — 126[[65]

+10[64] + 18[63] — 6[62] + 63[61]
+ 12[43] + 24[42] — 18[41] + 12[2])




