
Supplementary material for the paper "Population viscosity can promote the evolution of altruis-
tic sterile helpers and eusociality": evaluation of the invasion conditions

Equilirbrium probabilities of identity by descent

Vector gathering all the probabilities of identity coefficients needed for the diploid genetic system:
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Vector gathering all the probabilities of identity coefficients needed for the haplo-diploid genetic system:
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Check of equation (4) of the main text (maternal control of the trait)

Inclusive fitness effect (S) obtained by summing up the components listed in Table 2 of the main text:

S := 9-C, C H1 - mL2, B I1 - H1 - mL2M=.8nf Htff Qf + tfm QfmL + nm Htmf Qf + tmm QfmL,
nf Htff QR,ff + tfm QfmL + nm Htmf QR,ff + tmm QfmL, nf Htff Qff + tfm QfmL + nm Htmf Qff + tmm QfmL<

Threshold cost to benefit ratio for the diploid genetic system:
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Threshold cost to benefit ratio for the haplo-diploid genetic system:
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Check of equation (5) of the main text (offspring control of the trait)

Inclusive fitness effect (S) obtained by summing up the components listed in Table 3 of the main text:

S := 9-C, C H1 - mL2, B I1 - H1 - mL2M=.
8nf Htff Qf + tfm QfL + nm Htmf Qm + tmm QmL, nf Htff QJ,ff + tfm QJ,ffL + nm Htmf QJ,mm + tmm QJ,mmL,
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S ê. :nf ->
1

2
, nm ->

1

2
, tff ->

1

2
, tfm ->

1

2
, tmf ->

1

2
, tmm ->

1

2
> ê. vecQDiplo;

C ê. Extract@Solve@% ã 0 ê. B Ø 1, CD, 81<D;

SimplifyB% ==
H1 - mL2

2 n
F

True

Threshold cost to benefit ratio for the haplo-diploid genetic system:
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