
Appendix: Omitted label computations

This Appendix contains, for the sake of completeness and reference, com-
putations of labels that have been omitted from the main body of the paper.
The authors propose to remove the appendix for the final version of the pa-
per.

Label calculations for the proof of Lemma 6.4

A(P) = [1, r + 2] \ {k + 1, k + l + 2},
A(Q) = [1, r + 2] \ {k + 2, k + l + 2},

ρA(P)�[1,r] : i 7→


i, if i ∈ [1, k],
i + 1, if i ∈ [k + 1, k + l],
i + 2, if i ∈ [k + l + 1, r],

ρA(Q)�[1,r] : i 7→


i, if i ∈ [1, k + 1],
i + 1, if i ∈ [k + 2, k + l],
i + 2, if i ∈ [k + l + 1, r],

ρ−1
A �A : i 7→


i, if i ∈ [1, k− 1],
i− 1, if i ∈ [k + 1, k + l + 1],
i− 2, if i ∈ [k + l + 3, r + 2],

ρ−1
B �B : i 7→


i, if i ∈ [1, k− 1],
k, if i = k + 1,
i− 2, if i ∈ [k + 3, r + 2],

γP,A : i 7→
{

i, if i ∈ [1, r + 2] \ {k, k + 1, k + l + 2},
i + 1, if i = k,

γP,B : i 7→


i, if i ∈ [1, r + 2] \ {k, k + 1, k + 2, k + l + 2},
k + 1, if i = k,
k + l + 2, if i = k + 2,

γQ,A : i 7→
{

i, if i ∈ [1, r + 2] \ {k, k + 2, k + l + 2},
k + 2, if i = k,

γQ,B : i 7→
{

i, if i ∈ [1, r + 2] \ {k, k + 2, k + l + 2},
k + l + 2, if i = k,

λ(P, A) = ρA(P)�[1,r] γP,Aρ−1
A : i 7→


i, if i ∈ [1, k− 1],
k, if i = k,
i, if i ∈ [k + 1, k + l],
i, if i ∈ [k + l + 1, r],
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λ(P, B) = ρA(P)�[1,r] γP,Bρ−1
B : i 7→



i, if i ∈ [1, k− 1],
k, if i = k,
k + l, if i = k + 1,
i− 1, if i ∈ [k + 2, k + l],
i, if i ∈ [k + l + 1, r],

λ(Q, A) = ρA(Q)�[1,r] γQ,Aρ−1
A : i 7→



i, if i ∈ [1, k− 1],
k + 1, if i = k,
k, if i = k + 1,
i, if i ∈ [k + 2, k + l],
i, if i ∈ [k + l + 1, r],

λ(Q, B) = ρA(Q)�[1,r] γQ,Bρ−1
B : i 7→



i, if i ∈ [1, k− 1],
k + l, if i = k,
k, if i = k + 1,
i− 1, if i ∈ [k + 2, k + l],
i, if i ∈ [k + l + 1, r].

Label calculations for the proof of Lemma 7.1

A(P) = {p1, . . . , pr},
A(Q) = {p1, . . . , pv−1, alv+1 , . . . , alv+w , alv , alv+w+1 , . . . , alr}(= B),
ρA(P)�[1,r] : i 7→ pi (i ∈ [1, r]),

ρA(Q)�[1,r] : i 7→


pi, for i ∈ [1, v− 1],
ali+1 , for i ∈ [v, v + w− 1],
alv , for i = v + w,
ali , for i ∈ [v + w + 1, r],

ρ−1
A �A : ali 7→ li (i ∈ [1, r]),

ρ−1
B �B : x 7→


i, if x = pi, i ∈ [1, v− 1],
i− 1, if x = ali , i ∈ [v + 1, v + w],
v + w, if x = alv ,
i, if x = ali , i ∈ [v + w + 1, r],

γP,B : pi 7→
{

pi, if i ∈ [1, v− 1],
ali , if i ∈ [v, r],

γQ,A : x 7→
{

ali , if x = pi, i ∈ [1, v− 1],
ali if x = ali , i ∈ [v, r],
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γQ,B : x 7→
{

pi, if x = pi, i ∈ [1, v− 1],
ali , if x = ali , i ∈ [v, r],

λ(P, B) = ρA(P)�[1,r] γP,Bρ−1
B : i 7→


i, if i ∈ [1, v− 1],
v + w, if i = v,
i− 1, if i ∈ [v + 1, v + w],
i, if i ∈ [v + w + 1, r],

λ(Q, A) = ρA(Q)�[1,r] γQ,Aρ−1
A : i 7→


li, if i ∈ [1, v− 1],
li+1, if i ∈ [v, v + w− 1],
lv, if i = v + w,
li, if i ∈ [v + w + 1, r],

λ(Q, B) = ρA(Q)�[1,r] γQ,Bρ−1
B : i 7→


i, if i ∈ [1, v− 1],
i, if i ∈ [v, v + w− 1],
v + w, if i = v + w,
i, if i ∈ [v + w + 1, r].

Label calculations for the proof of Lemma 8.1

A(P) = [1, r + 2] \ {k + 2, k + 3},
A(Q) = [1, r + 2] \ {k, k + 3} (= A),

ρA(P)�[1,r] : i 7→
{

i, if i ∈ [1, k + 1],
i + 2, if i ∈ [k + 2, r],

ρA(Q)�[1,r] : i 7→


i, if i ∈ [1, k− 1],
i + 1, if i ∈ {k, k + 1},
i + 2, if i ∈ [k + 2, r],

ρ−1
A �A : i 7→


i, if i ∈ [1, k− 1],
i− 1, if i ∈ {k + 1, k + 2},
i− 2, if i ∈ [k + 4, r + 2],

ρ−1
B �B : i 7→

{
i, if i ∈ [1, k− 1],
i− 2, if i ∈ {k + 2, r + 2},

γP,A : i 7→


i, if i ∈ [1, k− 1],
k + 2, if i = k,
k + 1, if i = k + 1,
i, if i ∈ [k + 4, r + 2],
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γP,B : i 7→


i, if i ∈ [1, k− 1],
k + 2, if i = k,
k + 3, if i = k + 1,
i, if i ∈ [k + 4, r + 2],

γQ,A : i 7→ i (i ∈ [1, r + 2] \ {k, k + 3}),

γQ,B : i 7→


i, if i ∈ [1, k− 1],
k + 3, if i = k + 1,
k + 2, if i = k + 2,
i, if i ∈ [k + 4, r + 2],

λ(P, A) = ρA(P)�[1,r] γP,Aρ−1
A : i 7→


i, if i ∈ [1, k− 1],
k + 1, if i = k,
k, if i = k + 1,
i, if i ∈ [k + 2, r],

λ(P, B) = ρA(P)�[1,r] γP,Bρ−1
B : i 7→


i, if i ∈ [1, k− 1],
k, if i = k,
k + 1, if i = k + 1,
i, if i ∈ [k + 2, r],

λ(Q, A) = ρA(Q)�[1,r] γQ,Aρ−1
A : i 7→ i (i ∈ [1, r]),

λ(Q, B) = ρA(Q)�[1,r] γQ,Bρ−1
B : i 7→


i, if i ∈ [1, k− 1],
k + 1, if i = k,
k, if i = k + 1,
i, if i ∈ [k + 2, r].

Label calculations for the proof of Lemma 8.2

A(P) = [1, r + 2] \ {k + 2, l + 1} (= A),
A(Q) = [1, r + 2] \ {k + 2, l + 3},
A(R) = [1, r + 2] \ {k, k + 3} (= C),

ρA(P)�[1,r] : i 7→


i, if i ∈ [1, k + 1],
i + 1, if i ∈ [k + 2, l − 1],
i + 2, if i ∈ [l, r],

ρA(Q)�[1,r] : i 7→


i, if i ∈ [1, k + 1],
i + 1, if i ∈ [k + 2, l + 1],
i + 2, if i ∈ [l + 2, r],
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ρA(R)�[1,r] : i 7→


i, if i ∈ [1, k− 1],
i + 1, if i ∈ [k, l + 1],
i + 2, if i ∈ [l + 2, r],

ρ−1
A �A : i 7→


i, if i ∈ [1, k + 1],
i− 1, if i ∈ [k + 3, l],
i− 2, if i ∈ [l + 2, r + 2],

ρ−1
B �B : i 7→


i, if i ∈ [1, k− 1],
i− 1, if i ∈ [k + 1, l],
i− 2, if i ∈ [l + 2, r + 2],

ρ−1
C �C : i 7→


i, if i ∈ [1, k− 1],
i− 1, if i ∈ [k + 1, l + 2],
i− 2, if i ∈ [l + 4, r + 2],

γP,A : i 7→ i (i ∈ [1, r + 2] \ {k + 2, l + 1}),

γP,B : i 7→
{

i, if i ∈ [1, r + 2] \ {k, k + 2, l + 1},
k + 2, if i = k,

γQ,A : i 7→
{

i, if i ∈ [1, r + 2] \ {k + 2, l + 1, l + 3},
l + 3, if i = l + 1,

γQ,B : i 7→


i, if i ∈ [1, r + 2] \ {k, k + 2, l + 1, l + 3},
k + 2, if i = k,
l + 3, if i = l + 1,

γQ,C : i 7→
{

i, if i ∈ [1, r + 2] \ {k, k + 2, l + 3},
k + 2, if i = k,

γR,B : i 7→
{

i, if i ∈ [1, r + 2] \ {k, l + 1, l + 3},
l + 3, if i = l + 1,

γR,C : i 7→ i (i ∈ [1, r + 2] \ {k, l + 3}),
λ(P, A) = ρA(P)�[1,r] γP,Aρ−1

A : i 7→ i (i ∈ [1, r]),

λ(P, B) = ρA(P)�[1,r] γP,Bρ−1
B : i 7→



i, if i ∈ [1, k− 1],
k + 1, if i = k,
k, if i = k + 1,
i, if i ∈ [k + 2, l − 1],
i, if i ∈ [l, r],
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λ(Q, A) = ρA(Q)�[1,r] γQ,Aρ−1
A : i 7→



i, if i ∈ [1, k + 1],
i, if i ∈ [k + 2, l − 1],
l + 1, if i = l,
l, if i = l + 1,
i, if i ∈ [l + 2, r],

λ(Q, B) = ρA(Q)�[1,r] γQ,Bρ−1
B : i 7→



i, if i ∈ [1, k− 1],
k + 1, if i = k,
k, if i = k + 1,
i, if i ∈ [k + 2, l − 1],
l + 1, if i = l,
l, if i = l + 1,
i, if i ∈ [l + 2, r],

λ(Q, C) = ρA(Q)�[1,r] γQ,Cρ−1
C : i 7→



i, if i ∈ [1, k− 1],
k + 1, if i = k,
k, if i = k + 1,
i, if i ∈ [k + 2, l + 1],
i, if i ∈ [l + 2, r],

λ(R, B) = ρA(R)�[1,r] γR,Bρ−1
B : i 7→



i, if i ∈ [1, k− 1],
i, if i ∈ [k, l − 1],
l + 1, if i = l,
l, if i = l + 1,
i, if i ∈ [l + 2, r],

λ(R, C) = ρA(R)�[1,r] γR,Cρ−1
C : i 7→ i (i ∈ [1, r + 2] \ {k, l + 3}).

Label calculations for the proof of Lemma 8.3

A(P) = [1, r + 2] \ {k + 1, k + 4} (= A),
A(Q) = [1, r + 2] \ {k + 3, k + 4},

ρA(P)�[1,r] : i 7→


i, if i ∈ [1, k],
i + 1, if i ∈ {k + 1, k + 2},
i + 2, if i ∈ [k + 3, r],

ρA(Q)�[1,r] : i 7→
{

i, if i ∈ [1, k + 2],
i + 2, if i ∈ [k + 3, r],
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ρ−1
A �A : i 7→


i, if i ∈ [1, k],
i− 1, if i ∈ {k + 2, k + 3},
i− 2, if i ∈ [k + 5, r + 2],

ρ−1
B �B : i 7→

{
i, if i ∈ [1, k− 1],
i− 2, if i ∈ [k + 2, r + 2],

γP,A : i 7→ i (i ∈ [1, r + 2] \ {k + 1, k + 4}),

γP,B : i 7→
{

i, if i ∈ [1, r + 2] \ {k, k + 1, k + 4},
k + 4, if i = k,

γQ,A : i 7→
{

i, if i ∈ [1, r + 2] \ {k + 1, k + 3, k + 4},
k + 3, if i = k + 1,

γQ,B : i 7→


i, if i ∈ [1, r + 2] \ {k, k + 1, k + 3, k + 4},
k + 4, if i = k,
k + 3, if i = k + 1,

λ(P, A) = ρA(P)�[1,r] γP,Aρ−1
A : i 7→ i (i ∈ [1, r]),

λ(P, B) = ρA(P)�[1,r] γP,Bρ−1
B : i 7→



i, if i ∈ [1, k− 1],
k + 2, if i = k,
k, if i = k + 1,
k + 1, if i = k + 2,
i, if i ∈ [k + 3, r],

λ(Q, A) = ρA(Q)�[1,r] γQ,Aρ−1
A : i 7→



i, if i ∈ [1, k− 1],
k, if i = k,
k + 2, if i = k + 1,
k + 1, if i = k + 2,
i, if i ∈ [k + 3, r],

λ(Q, B) = ρA(Q)�[1,r] γQ,Bρ−1
B : i 7→



i, if i ∈ [1, k− 1],
k + 2, if i = k,
k + 1, if i = k + 1,
k, if i = k + 2,
i, if i ∈ [k + 3, r].
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