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Supplementary Model 4

We begin by defining a base parameter set for use throughout this study. This is as follows:

• L = 1 (full lethal penetrance),

• εA = 0.85 (relative to 1 in wild-type individuals - 15% fitness cost),

• εB = 0.85 (relative to 1 in wild-type individuals - 15% fitness cost),

• εC = 0.85 (relative to 1 in wild-type individuals - 15% fitness cost),

• Φ = 0.9 (90% homing rate).

The relative fitness parameters above are then combined multiplicatively to obtain a single overall relative
fitness value for individuals of each genotype (assumed equal for both sexes). These are of the form:
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A.

We then define a set of initial conditions representing the genotype proportions in the population at
the point of releasing transgenic individuals. For a 1:1 (introduced:wild) release of individuals homozygous
for all transgenic constructs, as is most widely considered in this study these are of the form:

Mccbbaa(1) = 0.25 = Fccbbaa(1), MccbbAa(1) = 0.00 = FccbbAa(1), MccbbAA(1) = 0.00 = FccbbAA(1),

MccBbaa(1) = 0.00 = FccBbaa(1), MccBbAa(1) = 0.00 = FccBbAa(1), MccBbAA(1) = 0.00 = FccBbAA(1),

MccBBaa(1) = 0.00 = FccBBaa(1), MccBBAa(1) = 0.00 = FccBBAa(1), MccBBAA(1) = 0.00 = FccBBAA(1),

MCcbbaa(1) = 0.25 = FCcbbaa(1), MCcbbAa(1) = 0.00 = FCcbbAa(1), MCcbbAA(1) = 0.00 = FCcbbAA(1),

MCcBbaa(1) = 0.00 = FCcBbaa(1), MCcBbAa(1) = 0.00 = FCcBbAa(1), MCcBbAA(1) = 0.00 = FCcBbAA(1),

MCcBBaa(1) = 0.00 = FCcBBaa(1), MCcBBAa(1) = 0.00 = FCcBBAa(1), MCcBBAA(1) = 0.00 = FCcBBAA(1),

MCCbbaa(1) = 0.25 = FCCbbaa(1), MCCbbAa(1) = 0.00 = FCCbbAa(1), MCCbbAA(1) = 0.00 = FCCbbAA(1),

MCCBbaa(1) = 0.00 = FCCBbaa(1), MCCBbAa(1) = 0.00 = FCCBbAa(1), MCCBbAA(1) = 0.00 = FCCBbAA(1),

MCCBBaa(1) = 0.00 = FCCBBaa(1), MCCBBAa(1) = 0.00 = FCCBBAa(1), MCCBBAA(1) = 0.25 = FCCBBAA(1).

With the above definitions then iteratively calculate the genotype frequencies in each subsequent
generation. This process is conducted in a two step manner. The first stage is to calculate the proportional
frequencies for each genotype (and for each sex), which is achieved using:
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Me
ccbbaa =

(
Ωccbbaa

2

)
[Mccbbaa(i − 1)Fccbbaa(i − 1) + 0.5Mccbbaa(i − 1)FccbbAa(i − 1) + 0.5Mccbbaa(i −

1)FccBbaa(i−1)+0.25Mccbbaa(i−1)(1−Φ)FccBbAa(i−1)+0.5Mccbbaa(i−1)FCcbbaa(i−1)+0.25Mccbbaa(i−
1)FCcbbAa(i−1) + 0.25Mccbbaa(i−1)(1−Φ)FCcBbaa(i−1) + 0.125Mccbbaa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−
1) + 0.5MccbbAa(i − 1)Fccbbaa(i − 1) + 0.25MccbbAa(i − 1)FccbbAa(i − 1) + 0.25MccbbAa(i − 1)FccBbaa(i −
1) + 0.125MccbbAa(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.25MccbbAa(i − 1)FCcbbaa(i − 1) + 0.125MccbbAa(i −
1)FCcbbAa(i−1)+0.125MccbbAa(i−1)(1−Φ)FCcBbaa(i−1)+0.0625MccbbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−
1) + 0.5MccBbaa(i − 1)Fccbbaa(i − 1) + 0.25MccBbaa(i − 1)FccbbAa(i − 1) + 0.25MccBbaa(i − 1)FccBbaa(i −
1) + 0.125MccBbaa(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.25MccBbaa(i − 1)FCcbbaa(i − 1) + 0.125MccBbaa(i −
1)FCcbbAa(i−1)+0.125MccBbaa(i−1)(1−Φ)FCcBbaa(i−1)+0.0625MccBbaa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−
1) + 0.25(1 − Φ)MccBbAa(i − 1)Fccbbaa(i − 1) + 0.125(1 − Φ)MccBbAa(i − 1)FccbbAa(i − 1) + 0.125(1 −
Φ)MccBbAa(i−1)FccBbaa(i−1)+0.0625(1−Φ)MccBbAa(i−1)(1−Φ)FccBbAa(i−1)+0.125(1−Φ)MccBbAa(i−
1)FCcbbaa(i−1)+0.0625(1−Φ)MccBbAa(i−1)FCcbbAa(i−1)+0.0625(1−Φ)MccBbAa(i−1)(1−Φ)FCcBbaa(i−
1) + 0.03125(1 − Φ)MccBbAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.5MCcbbaa(i − 1)Fccbbaa(i − 1) +
0.25MCcbbaa(i−1)FccbbAa(i−1)+0.25MCcbbaa(i−1)FccBbaa(i−1)+0.125MCcbbaa(i−1)(1−Φ)FccBbAa(i−
1) + 0.25MCcbbaa(i − 1)FCcbbaa(i − 1) + 0.125MCcbbaa(i − 1)FCcbbAa(i − 1) + 0.125MCcbbaa(i − 1)(1 −
Φ)FCcBbaa(i − 1) + 0.0625MCcbbaa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.25MCcbbAa(i − 1)Fccbbaa(i −
1) + 0.125MCcbbAa(i − 1)FccbbAa(i − 1) + 0.125MCcbbAa(i − 1)FccBbaa(i − 1) + 0.0625MCcbbAa(i − 1)(1 −
Φ)FccBbAa(i−1)+0.125MCcbbAa(i−1)FCcbbaa(i−1)+0.0625MCcbbAa(i−1)FCcbbAa(i−1)+0.0625MCcbbAa(i−
1)(1 − Φ)FCcBbaa(i− 1) + 0.03125MCcbbAa(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) + 0.25(1 − Φ)MCcBbaa(i−
1)Fccbbaa(i − 1) + 0.125(1 − Φ)MCcBbaa(i − 1)FccbbAa(i − 1) + 0.125(1 − Φ)MCcBbaa(i − 1)FccBbaa(i −
1) + 0.0625(1 − Φ)MCcBbaa(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.125(1 − Φ)MCcBbaa(i − 1)FCcbbaa(i − 1) +
0.0625(1−Φ)MCcBbaa(i−1)FCcbbAa(i−1)+0.0625(1−Φ)MCcBbaa(i−1)(1−Φ)FCcBbaa(i−1)+0.03125(1−
Φ)MCcBbaa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)Fccbbaa(i−1)+0.0625(1−
Φ)(1−Φ)MCcBbAa(i− 1)FccbbAa(i− 1) + 0.0625(1−Φ)(1−Φ)MCcBbAa(i− 1)FccBbaa(i− 1) + 0.03125(1−
Φ)(1 − Φ)MCcBbAa(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.0625(1 − Φ)(1 − Φ)MCcBbAa(i − 1)FCcbbaa(i − 1) +
0.03125(1−Φ)(1−Φ)MCcBbAa(i−1)FCcbbAa(i−1)+0.03125(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)FCcBbaa(i−
1) + 0.015625(1 − Φ)(1 − Φ)MCcBbAa(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1)],

Me
ccbbAa =

(
ΩccbbAa

2

)
[0.5Mccbbaa(i − 1)FccbbAa(i − 1) + Mccbbaa(i − 1)FccbbAA(i − 1) + 0.25Mccbbaa(i −

1)(1−Φ)FccBbAa(i−1)+0.5Mccbbaa(i−1)ΦFccBbAa(i−1)+0.5Mccbbaa(i−1)FccBbAA(i−1)+0.25Mccbbaa(i−
1)FCcbbAa(i− 1) + 0.5Mccbbaa(i− 1)FCcbbAA(i− 1) + 0.125Mccbbaa(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) +
0.25Mccbbaa(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.25Mccbbaa(i − 1)(1 − Φ)FCcBbAA(i − 1) + 0.5MccbbAa(i −
1)Fccbbaa(i − 1) + 0.5MccbbAa(i − 1)FccbbAa(i − 1) + 0.5MccbbAa(i − 1)FccbbAA(i − 1) + 0.25MccbbAa(i −
1)FccBbaa(i−1)+0.25MccbbAa(i−1)(1−Φ)FccBbAa(i−1)+0.25MccbbAa(i−1)ΦFccBbAa(i−1)+0.25MccbbAa(i−
1)FccBbAA(i− 1) + 0.25MccbbAa(i− 1)FCcbbaa(i− 1) + 0.25MccbbAa(i− 1)FCcbbAa(i− 1) + 0.25MccbbAa(i−
1)FCcbbAA(i−1)+0.125MccbbAa(i−1)(1−Φ)FCcBbaa(i−1)+0.125MccbbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−
1)+0.125MccbbAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.125MccbbAa(i−1)(1−Φ)FCcBbAA(i−1)+MccbbAA(i−
1)Fccbbaa(i−1)+0.5MccbbAA(i−1)FccbbAa(i−1)+0.5MccbbAA(i−1)FccBbaa(i−1)+0.25MccbbAA(i−1)(1−
Φ)FccBbAa(i− 1) + 0.5MccbbAA(i− 1)FCcbbaa(i− 1) + 0.25MccbbAA(i− 1)FCcbbAa(i− 1) + 0.25MccbbAA(i−
1)(1−Φ)FCcBbaa(i−1)+0.125MccbbAA(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.25MccBbaa(i−1)FccbbAa(i−1)+
0.5MccBbaa(i−1)FccbbAA(i−1)+0.125MccBbaa(i−1)(1−Φ)FccBbAa(i−1)+0.25MccBbaa(i−1)ΦFccBbAa(i−
1)+0.25MccBbaa(i−1)FccBbAA(i−1)+0.125MccBbaa(i−1)FCcbbAa(i−1)+0.25MccBbaa(i−1)FCcbbAA(i−
1) + 0.0625MccBbaa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.125MccBbaa(i − 1)(1 − Φ)ΦFCcBbAa(i −
1) + 0.125MccBbaa(i − 1)(1 − Φ)FCcBbAA(i − 1) + 0.25(1 − Φ)MccBbAa(i − 1)Fccbbaa(i − 1) + 0.25(1 −
Φ)MccBbAa(i − 1)FccbbAa(i − 1) + 0.25(1 − Φ)MccBbAa(i − 1)FccbbAA(i − 1) + 0.125(1 − Φ)MccBbAa(i −
1)FccBbaa(i−1)+0.125(1−Φ)MccBbAa(i−1)(1−Φ)FccBbAa(i−1)+0.125(1−Φ)MccBbAa(i−1)ΦFccBbAa(i−
1) + 0.125(1 − Φ)MccBbAa(i − 1)FccBbAA(i − 1) + 0.125(1 − Φ)MccBbAa(i − 1)FCcbbaa(i − 1) + 0.125(1 −
Φ)MccBbAa(i−1)FCcbbAa(i−1)+0.125(1−Φ)MccBbAa(i−1)FCcbbAA(i−1)+0.0625(1−Φ)MccBbAa(i−1)(1−
Φ)FCcBbaa(i− 1) + 0.0625(1−Φ)MccBbAa(i− 1)(1−Φ)(1−Φ)FCcBbAa(i− 1) + 0.0625(1−Φ)MccBbAa(i−
1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.0625(1 − Φ)MccBbAa(i − 1)(1 − Φ)FCcBbAA(i − 1) + 0.5ΦMccBbAa(i −
1)Fccbbaa(i−1)+0.25ΦMccBbAa(i−1)FccbbAa(i−1)+0.25ΦMccBbAa(i−1)FccBbaa(i−1)+0.125ΦMccBbAa(i−
1)(1 − Φ)FccBbAa(i − 1) + 0.25ΦMccBbAa(i − 1)FCcbbaa(i − 1) + 0.125ΦMccBbAa(i − 1)FCcbbAa(i − 1) +
0.125ΦMccBbAa(i − 1)(1 − Φ)FCcBbaa(i − 1) + 0.0625ΦMccBbAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) +
0.5MccBbAA(i − 1)Fccbbaa(i − 1) + 0.25MccBbAA(i − 1)FccbbAa(i − 1) + 0.25MccBbAA(i − 1)FccBbaa(i −
1) + 0.125MccBbAA(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.25MccBbAA(i − 1)FCcbbaa(i − 1) + 0.125MccBbAA(i −
1)FCcbbAa(i−1)+0.125MccBbAA(i−1)(1−Φ)FCcBbaa(i−1)+0.0625MccBbAA(i−1)(1−Φ)(1−Φ)FCcBbAa(i−
1)+0.25MCcbbaa(i−1)FccbbAa(i−1)+0.5MCcbbaa(i−1)FccbbAA(i−1)+0.125MCcbbaa(i−1)(1−Φ)FccBbAa(i−
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1)+0.25MCcbbaa(i−1)ΦFccBbAa(i−1)+0.25MCcbbaa(i−1)FccBbAA(i−1)+0.125MCcbbaa(i−1)FCcbbAa(i−
1)+0.25MCcbbaa(i−1)FCcbbAA(i−1)+0.0625MCcbbaa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.125MCcbbaa(i−
1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.125MCcbbaa(i − 1)(1 − Φ)FCcBbAA(i − 1) + 0.25MCcbbAa(i − 1)Fccbbaa(i −
1) + 0.25MCcbbAa(i−1)FccbbAa(i−1) + 0.25MCcbbAa(i−1)FccbbAA(i−1) + 0.125MCcbbAa(i−1)FccBbaa(i−
1) + 0.125MCcbbAa(i− 1)(1−Φ)FccBbAa(i− 1) + 0.125MCcbbAa(i− 1)ΦFccBbAa(i− 1) + 0.125MCcbbAa(i−
1)FccBbAA(i−1)+0.125MCcbbAa(i−1)FCcbbaa(i−1)+0.125MCcbbAa(i−1)FCcbbAa(i−1)+0.125MCcbbAa(i−
1)FCcbbAA(i−1)+0.0625MCcbbAa(i−1)(1−Φ)FCcBbaa(i−1)+0.0625MCcbbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−
1)+0.0625MCcbbAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.0625MCcbbAa(i−1)(1−Φ)FCcBbAA(i−1)+0.5MCcbbAA(i−
1)Fccbbaa(i−1)+0.25MCcbbAA(i−1)FccbbAa(i−1)+0.25MCcbbAA(i−1)FccBbaa(i−1)+0.125MCcbbAA(i−
1)(1 − Φ)FccBbAa(i − 1) + 0.25MCcbbAA(i − 1)FCcbbaa(i − 1) + 0.125MCcbbAA(i − 1)FCcbbAa(i − 1) +
0.125MCcbbAA(i−1)(1−Φ)FCcBbaa(i−1)+0.0625MCcbbAA(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.125(1−
Φ)MCcBbaa(i−1)FccbbAa(i−1)+0.25(1−Φ)MCcBbaa(i−1)FccbbAA(i−1)+0.0625(1−Φ)MCcBbaa(i−1)(1−
Φ)FccBbAa(i− 1) + 0.125(1−Φ)MCcBbaa(i− 1)ΦFccBbAa(i− 1) + 0.125(1−Φ)MCcBbaa(i− 1)FccBbAA(i−
1) + 0.0625(1−Φ)MCcBbaa(i−1)FCcbbAa(i−1) + 0.125(1−Φ)MCcBbaa(i−1)FCcbbAA(i−1) + 0.03125(1−
Φ)MCcBbaa(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) + 0.0625(1 − Φ)MCcBbaa(i− 1)(1 − Φ)ΦFCcBbAa(i− 1) +
0.0625(1 − Φ)MCcBbaa(i− 1)(1 − Φ)FCcBbAA(i− 1) + 0.125(1 − Φ)(1 − Φ)MCcBbAa(i− 1)Fccbbaa(i− 1) +
0.125(1−Φ)(1−Φ)MCcBbAa(i−1)FccbbAa(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)FccbbAA(i−1)+0.0625(1−
Φ)(1−Φ)MCcBbAa(i−1)FccBbaa(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)FccBbAa(i−1)+0.0625(1−
Φ)(1−Φ)MCcBbAa(i−1)ΦFccBbAa(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)FccBbAA(i−1)+0.0625(1−
Φ)(1−Φ)MCcBbAa(i− 1)FCcbbaa(i− 1) + 0.0625(1−Φ)(1−Φ)MCcBbAa(i− 1)FCcbbAa(i− 1) + 0.0625(1−
Φ)(1 − Φ)MCcBbAa(i− 1)FCcbbAA(i− 1) + 0.03125(1 − Φ)(1 − Φ)MCcBbAa(i− 1)(1 − Φ)FCcBbaa(i− 1) +
0.03125(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.03125(1−Φ)(1−Φ)MCcBbAa(i−1)(1−
Φ)ΦFCcBbAa(i−1)+0.03125(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)FCcBbAA(i−1)+0.25(1−Φ)ΦMCcBbAa(i−
1)Fccbbaa(i−1)+0.125(1−Φ)ΦMCcBbAa(i−1)FccbbAa(i−1)+0.125(1−Φ)ΦMCcBbAa(i−1)FccBbaa(i−1)+
0.0625(1−Φ)ΦMCcBbAa(i−1)(1−Φ)FccBbAa(i−1)+0.125(1−Φ)ΦMCcBbAa(i−1)FCcbbaa(i−1)+0.0625(1−
Φ)ΦMCcBbAa(i− 1)FCcbbAa(i− 1) + 0.0625(1 − Φ)ΦMCcBbAa(i− 1)(1 − Φ)FCcBbaa(i− 1) + 0.03125(1 −
Φ)ΦMCcBbAa(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) + 0.25(1 − Φ)MCcBbAA(i− 1)Fccbbaa(i− 1) + 0.125(1 −
Φ)MCcBbAA(i−1)FccbbAa(i−1) + 0.125(1−Φ)MCcBbAA(i−1)FccBbaa(i−1) + 0.0625(1−Φ)MCcBbAA(i−
1)(1−Φ)FccBbAa(i−1)+0.125(1−Φ)MCcBbAA(i−1)FCcbbaa(i−1)+0.0625(1−Φ)MCcBbAA(i−1)FCcbbAa(i−
1) + 0.0625(1 − Φ)MCcBbAA(i − 1)(1 − Φ)FCcBbaa(i − 1) + 0.03125(1 − Φ)MCcBbAA(i − 1)(1 − Φ)(1 −
Φ)FCcBbAa(i− 1)],

Me
ccbbAA =

(
Ω̄ccbbAA

2

)
[0.25MccbbAa(i−1)FccbbAa(i−1)+0.5MccbbAa(i−1)FccbbAA(i−1)+0.125MccbbAa(i−

1)(1−Φ)FccBbAa(i−1)+0.25MccbbAa(i−1)ΦFccBbAa(i−1)+0.25MccbbAa(i−1)FccBbAA(i−1)+0.125MccbbAa(i−
1)FCcbbAa(i− 1) + 0.25MccbbAa(i− 1)FCcbbAA(i− 1) + 0.0625MccbbAa(i− 1)(1−Φ)(1−Φ)FCcBbAa(i− 1) +
0.125MccbbAa(i− 1)(1−Φ)ΦFCcBbAa(i− 1) + 0.125MccbbAa(i− 1)(1−Φ)FCcBbAA(i− 1) + 0.5MccbbAA(i−
1)FccbbAa(i−1)+MccbbAA(i−1)FccbbAA(i−1)+0.25MccbbAA(i−1)(1−Φ)FccBbAa(i−1)+0.5MccbbAA(i−
1)ΦFccBbAa(i− 1) + 0.5MccbbAA(i− 1)FccBbAA(i− 1) + 0.25MccbbAA(i− 1)FCcbbAa(i− 1) + 0.5MccbbAA(i−
1)FCcbbAA(i−1)+0.125MccbbAA(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.25MccbbAA(i−1)(1−Φ)ΦFCcBbAa(i−
1) + 0.25MccbbAA(i − 1)(1 − Φ)FCcBbAA(i − 1) + 0.125(1 − Φ)MccBbAa(i − 1)FccbbAa(i − 1) + 0.25(1 −
Φ)MccBbAa(i−1)FccbbAA(i−1)+0.0625(1−Φ)MccBbAa(i−1)(1−Φ)FccBbAa(i−1)+0.125(1−Φ)MccBbAa(i−
1)ΦFccBbAa(i− 1) + 0.125(1−Φ)MccBbAa(i− 1)FccBbAA(i− 1) + 0.0625(1−Φ)MccBbAa(i− 1)FCcbbAa(i−
1) + 0.125(1−Φ)MccBbAa(i− 1)FCcbbAA(i− 1) + 0.03125(1−Φ)MccBbAa(i− 1)(1−Φ)(1−Φ)FCcBbAa(i−
1)+0.0625(1−Φ)MccBbAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.0625(1−Φ)MccBbAa(i−1)(1−Φ)FCcBbAA(i−
1) + 0.25ΦMccBbAa(i− 1)FccbbAa(i− 1) + 0.5ΦMccBbAa(i− 1)FccbbAA(i− 1) + 0.125ΦMccBbAa(i− 1)(1 −
Φ)FccBbAa(i−1)+0.25ΦMccBbAa(i−1)ΦFccBbAa(i−1)+0.25ΦMccBbAa(i−1)FccBbAA(i−1)+0.125ΦMccBbAa(i−
1)FCcbbAa(i− 1) + 0.25ΦMccBbAa(i− 1)FCcbbAA(i− 1) + 0.0625ΦMccBbAa(i− 1)(1−Φ)(1−Φ)FCcBbAa(i−
1) + 0.125ΦMccBbAa(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.125ΦMccBbAa(i − 1)(1 − Φ)FCcBbAA(i − 1) +
0.25MccBbAA(i−1)FccbbAa(i−1)+0.5MccBbAA(i−1)FccbbAA(i−1)+0.125MccBbAA(i−1)(1−Φ)FccBbAa(i−
1)+0.25MccBbAA(i−1)ΦFccBbAa(i−1)+0.25MccBbAA(i−1)FccBbAA(i−1)+0.125MccBbAA(i−1)FCcbbAa(i−
1)+0.25MccBbAA(i−1)FCcbbAA(i−1)+0.0625MccBbAA(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.125MccBbAA(i−
1)(1−Φ)ΦFCcBbAa(i− 1) + 0.125MccBbAA(i− 1)(1−Φ)FCcBbAA(i− 1) + 0.125MCcbbAa(i− 1)FccbbAa(i−
1) + 0.25MCcbbAa(i − 1)FccbbAA(i − 1) + 0.0625MCcbbAa(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.125MCcbbAa(i −
1)ΦFccBbAa(i−1)+0.125MCcbbAa(i−1)FccBbAA(i−1)+0.0625MCcbbAa(i−1)FCcbbAa(i−1)+0.125MCcbbAa(i−
1)FCcbbAA(i − 1) + 0.03125MCcbbAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.0625MCcbbAa(i − 1)(1 −
Φ)ΦFCcBbAa(i − 1) + 0.0625MCcbbAa(i − 1)(1 − Φ)FCcBbAA(i − 1) + 0.25MCcbbAA(i − 1)FccbbAa(i − 1) +
0.5MCcbbAA(i−1)FccbbAA(i−1)+0.125MCcbbAA(i−1)(1−Φ)FccBbAa(i−1)+0.25MCcbbAA(i−1)ΦFccBbAa(i−

3



1)+0.25MCcbbAA(i−1)FccBbAA(i−1)+0.125MCcbbAA(i−1)FCcbbAa(i−1)+0.25MCcbbAA(i−1)FCcbbAA(i−
1) + 0.0625MCcbbAA(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) + 0.125MCcbbAA(i− 1)(1 − Φ)ΦFCcBbAa(i− 1) +
0.125MCcbbAA(i−1)(1−Φ)FCcBbAA(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)FccbbAa(i−1)+0.125(1−
Φ)(1 − Φ)MCcBbAa(i− 1)FccbbAA(i− 1) + 0.03125(1 − Φ)(1 − Φ)MCcBbAa(i− 1)(1 − Φ)FccBbAa(i− 1) +
0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)ΦFccBbAa(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)FccBbAA(i−1)+
0.03125(1−Φ)(1−Φ)MCcBbAa(i−1)FCcbbAa(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)FCcbbAA(i−1)+
0.015625(1−Φ)(1−Φ)MCcBbAa(i− 1)(1−Φ)(1−Φ)FCcBbAa(i− 1) + 0.03125(1−Φ)(1−Φ)MCcBbAa(i−
1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.03125(1 − Φ)(1 − Φ)MCcBbAa(i − 1)(1 − Φ)FCcBbAA(i − 1) + 0.125(1 −
Φ)ΦMCcBbAa(i−1)FccbbAa(i−1)+0.25(1−Φ)ΦMCcBbAa(i−1)FccbbAA(i−1)+0.0625(1−Φ)ΦMCcBbAa(i−
1)(1 − Φ)FccBbAa(i − 1) + 0.125(1 − Φ)ΦMCcBbAa(i − 1)ΦFccBbAa(i − 1) + 0.125(1 − Φ)ΦMCcBbAa(i −
1)FccBbAA(i−1)+0.0625(1−Φ)ΦMCcBbAa(i−1)FCcbbAa(i−1)+0.125(1−Φ)ΦMCcBbAa(i−1)FCcbbAA(i−
1) + 0.03125(1 − Φ)ΦMCcBbAa(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) + 0.0625(1 − Φ)ΦMCcBbAa(i− 1)(1 −
Φ)ΦFCcBbAa(i− 1) + 0.0625(1 − Φ)ΦMCcBbAa(i− 1)(1 − Φ)FCcBbAA(i− 1) + 0.125(1 − Φ)MCcBbAA(i−
1)FccbbAa(i−1)+0.25(1−Φ)MCcBbAA(i−1)FccbbAA(i−1)+0.0625(1−Φ)MCcBbAA(i−1)(1−Φ)FccBbAa(i−
1)+0.125(1−Φ)MCcBbAA(i−1)ΦFccBbAa(i−1)+0.125(1−Φ)MCcBbAA(i−1)FccBbAA(i−1)+0.0625(1−
Φ)MCcBbAA(i−1)FCcbbAa(i−1)+0.125(1−Φ)MCcBbAA(i−1)FCcbbAA(i−1)+0.03125(1−Φ)MCcBbAA(i−
1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.0625(1 − Φ)MCcBbAA(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.0625(1 −
Φ)MCcBbAA(i− 1)(1 − Φ)FCcBbAA(i− 1)],

Me
ccBbaa =

(
Ω̄ccBbaa

2

)
[0.5Mccbbaa(i − 1)FccBbaa(i − 1) + 0.25Mccbbaa(i − 1)(1 − Φ)FccBbAa(i − 1) +

Mccbbaa(i−1)FccBBaa(i−1)+0.5Mccbbaa(i−1)(1−Φ)FccBBAa(i−1)+0.25Mccbbaa(i−1)(1−Φ)FCcBbaa(i−
1) + 0.5Mccbbaa(i−1)ΦFCcBbaa(i−1) + 0.125Mccbbaa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1) + 0.25Mccbbaa(i−
1)Φ(1−Φ)FCcBbAa(i− 1) + 0.5Mccbbaa(i− 1)FCcBBaa(i− 1) + 0.25Mccbbaa(i− 1)(1−Φ)FCcBBAa(i− 1) +
0.25MccbbAa(i−1)FccBbaa(i−1)+0.125MccbbAa(i−1)(1−Φ)FccBbAa(i−1)+0.5MccbbAa(i−1)FccBBaa(i−
1)+0.25MccbbAa(i−1)(1−Φ)FccBBAa(i−1)+0.125MccbbAa(i−1)(1−Φ)FCcBbaa(i−1)+0.25MccbbAa(i−
1)ΦFCcBbaa(i − 1) + 0.0625MccbbAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.125MccbbAa(i − 1)Φ(1 −
Φ)FCcBbAa(i − 1) + 0.25MccbbAa(i − 1)FCcBBaa(i − 1) + 0.125MccbbAa(i − 1)(1 − Φ)FCcBBAa(i − 1) +
0.5MccBbaa(i − 1)Fccbbaa(i − 1) + 0.25MccBbaa(i − 1)FccbbAa(i − 1) + 0.5MccBbaa(i − 1)FccBbaa(i − 1) +
0.25MccBbaa(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.5MccBbaa(i − 1)FccBBaa(i − 1) + 0.25MccBbaa(i − 1)(1 −
Φ)FccBBAa(i−1)+0.25MccBbaa(i−1)FCcbbaa(i−1)+0.125MccBbaa(i−1)FCcbbAa(i−1)+0.25MccBbaa(i−
1)(1−Φ)FCcBbaa(i−1)+0.25MccBbaa(i−1)ΦFCcBbaa(i−1)+0.125MccBbaa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−
1) + 0.125MccBbaa(i− 1)Φ(1 − Φ)FCcBbAa(i− 1) + 0.25MccBbaa(i− 1)FCcBBaa(i− 1) + 0.125MccBbaa(i−
1)(1−Φ)FCcBBAa(i−1)+0.25(1−Φ)MccBbAa(i−1)Fccbbaa(i−1)+0.125(1−Φ)MccBbAa(i−1)FccbbAa(i−
1) + 0.25(1−Φ)MccBbAa(i−1)FccBbaa(i−1) + 0.125(1−Φ)MccBbAa(i−1)(1−Φ)FccBbAa(i−1) + 0.25(1−
Φ)MccBbAa(i−1)FccBBaa(i−1)+0.125(1−Φ)MccBbAa(i−1)(1−Φ)FccBBAa(i−1)+0.125(1−Φ)MccBbAa(i−
1)FCcbbaa(i−1)+0.0625(1−Φ)MccBbAa(i−1)FCcbbAa(i−1)+0.125(1−Φ)MccBbAa(i−1)(1−Φ)FCcBbaa(i−
1)+0.125(1−Φ)MccBbAa(i−1)ΦFCcBbaa(i−1)+0.0625(1−Φ)MccBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+
0.0625(1−Φ)MccBbAa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.125(1−Φ)MccBbAa(i−1)FCcBBaa(i−1)+0.0625(1−
Φ)MccBbAa(i−1)(1−Φ)FCcBBAa(i−1)+MccBBaa(i−1)Fccbbaa(i−1)+0.5MccBBaa(i−1)FccbbAa(i−1)+
0.5MccBBaa(i−1)FccBbaa(i−1)+0.25MccBBaa(i−1)(1−Φ)FccBbAa(i−1)+0.5MccBBaa(i−1)FCcbbaa(i−
1)+0.25MccBBaa(i−1)FCcbbAa(i−1)+0.25MccBBaa(i−1)(1−Φ)FCcBbaa(i−1)+0.125MccBBaa(i−1)(1−
Φ)(1−Φ)FCcBbAa(i−1) + 0.5(1−Φ)MccBBAa(i−1)Fccbbaa(i−1) + 0.25(1−Φ)MccBBAa(i−1)FccbbAa(i−
1)+0.25(1−Φ)MccBBAa(i−1)FccBbaa(i−1)+0.125(1−Φ)MccBBAa(i−1)(1−Φ)FccBbAa(i−1)+0.25(1−
Φ)MccBBAa(i− 1)FCcbbaa(i− 1) + 0.125(1−Φ)MccBBAa(i− 1)FCcbbAa(i− 1) + 0.125(1−Φ)MccBBAa(i−
1)(1 − Φ)FCcBbaa(i− 1) + 0.0625(1 − Φ)MccBBAa(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) + 0.25MCcbbaa(i−
1)FccBbaa(i−1)+0.125MCcbbaa(i−1)(1−Φ)FccBbAa(i−1)+0.5MCcbbaa(i−1)FccBBaa(i−1)+0.25MCcbbaa(i−
1)(1 − Φ)FccBBAa(i − 1) + 0.125MCcbbaa(i − 1)(1 − Φ)FCcBbaa(i − 1) + 0.25MCcbbaa(i − 1)ΦFCcBbaa(i −
1) + 0.0625MCcbbaa(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) + 0.125MCcbbaa(i− 1)Φ(1 − Φ)FCcBbAa(i− 1) +
0.25MCcbbaa(i − 1)FCcBBaa(i − 1) + 0.125MCcbbaa(i − 1)(1 − Φ)FCcBBAa(i − 1) + 0.125MCcbbAa(i −
1)FccBbaa(i − 1) + 0.0625MCcbbAa(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.25MCcbbAa(i − 1)FccBBaa(i − 1) +
0.125MCcbbAa(i−1)(1−Φ)FccBBAa(i−1)+0.0625MCcbbAa(i−1)(1−Φ)FCcBbaa(i−1)+0.125MCcbbAa(i−
1)ΦFCcBbaa(i − 1) + 0.03125MCcbbAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.0625MCcbbAa(i − 1)Φ(1 −
Φ)FCcBbAa(i− 1) + 0.125MCcbbAa(i− 1)FCcBBaa(i− 1) + 0.0625MCcbbAa(i− 1)(1 − Φ)FCcBBAa(i− 1) +
0.25(1−Φ)MCcBbaa(i−1)Fccbbaa(i−1)+0.125(1−Φ)MCcBbaa(i−1)FccbbAa(i−1)+0.25(1−Φ)MCcBbaa(i−
1)FccBbaa(i−1)+0.125(1−Φ)MCcBbaa(i−1)(1−Φ)FccBbAa(i−1)+0.25(1−Φ)MCcBbaa(i−1)FccBBaa(i−
1)+0.125(1−Φ)MCcBbaa(i−1)(1−Φ)FccBBAa(i−1)+0.125(1−Φ)MCcBbaa(i−1)FCcbbaa(i−1)+0.0625(1−
Φ)MCcBbaa(i−1)FCcbbAa(i−1)+0.125(1−Φ)MCcBbaa(i−1)(1−Φ)FCcBbaa(i−1)+0.125(1−Φ)MCcBbaa(i−
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1)ΦFCcBbaa(i−1)+0.0625(1−Φ)MCcBbaa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.0625(1−Φ)MCcBbaa(i−
1)Φ(1−Φ)FCcBbAa(i−1) + 0.125(1−Φ)MCcBbaa(i−1)FCcBBaa(i−1) + 0.0625(1−Φ)MCcBbaa(i−1)(1−
Φ)FCcBBAa(i−1)+0.5ΦMCcBbaa(i−1)Fccbbaa(i−1)+0.25ΦMCcBbaa(i−1)FccbbAa(i−1)+0.25ΦMCcBbaa(i−
1)FccBbaa(i − 1) + 0.125ΦMCcBbaa(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.25ΦMCcBbaa(i − 1)FCcbbaa(i − 1) +
0.125ΦMCcBbaa(i− 1)FCcbbAa(i− 1) + 0.125ΦMCcBbaa(i− 1)(1−Φ)FCcBbaa(i− 1) + 0.0625ΦMCcBbaa(i−
1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.125(1 − Φ)(1 − Φ)MCcBbAa(i − 1)Fccbbaa(i − 1) + 0.0625(1 − Φ)(1 −
Φ)MCcBbAa(i− 1)FccbbAa(i− 1) + 0.125(1 − Φ)(1 − Φ)MCcBbAa(i− 1)FccBbaa(i− 1) + 0.0625(1 − Φ)(1 −
Φ)MCcBbAa(i− 1)(1−Φ)FccBbAa(i− 1) + 0.125(1−Φ)(1−Φ)MCcBbAa(i− 1)FccBBaa(i− 1) + 0.0625(1−
Φ)(1 − Φ)MCcBbAa(i − 1)(1 − Φ)FccBBAa(i − 1) + 0.0625(1 − Φ)(1 − Φ)MCcBbAa(i − 1)FCcbbaa(i − 1) +
0.03125(1−Φ)(1−Φ)MCcBbAa(i−1)FCcbbAa(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)FCcBbaa(i−
1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)ΦFCcBbaa(i−1)+0.03125(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)(1−
Φ)FCcBbAa(i − 1) + 0.03125(1 − Φ)(1 − Φ)MCcBbAa(i − 1)Φ(1 − Φ)FCcBbAa(i − 1) + 0.0625(1 − Φ)(1 −
Φ)MCcBbAa(i−1)FCcBBaa(i−1)+0.03125(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)FCcBBAa(i−1)+0.25Φ(1−
Φ)MCcBbAa(i−1)Fccbbaa(i−1)+0.125Φ(1−Φ)MCcBbAa(i−1)FccbbAa(i−1)+0.125Φ(1−Φ)MCcBbAa(i−
1)FccBbaa(i − 1) + 0.0625Φ(1 − Φ)MCcBbAa(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.125Φ(1 − Φ)MCcBbAa(i −
1)FCcbbaa(i − 1) + 0.0625Φ(1 − Φ)MCcBbAa(i − 1)FCcbbAa(i − 1) + 0.0625Φ(1 − Φ)MCcBbAa(i − 1)(1 −
Φ)FCcBbaa(i−1)+0.03125Φ(1−Φ)MCcBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.5MCcBBaa(i−1)Fccbbaa(i−
1) + 0.25MCcBBaa(i − 1)FccbbAa(i − 1) + 0.25MCcBBaa(i − 1)FccBbaa(i − 1) + 0.125MCcBBaa(i − 1)(1 −
Φ)FccBbAa(i−1)+0.25MCcBBaa(i−1)FCcbbaa(i−1)+0.125MCcBBaa(i−1)FCcbbAa(i−1)+0.125MCcBBaa(i−
1)(1−Φ)FCcBbaa(i− 1) + 0.0625MCcBBaa(i− 1)(1−Φ)(1−Φ)FCcBbAa(i− 1) + 0.25(1−Φ)MCcBBAa(i−
1)Fccbbaa(i − 1) + 0.125(1 − Φ)MCcBBAa(i − 1)FccbbAa(i − 1) + 0.125(1 − Φ)MCcBBAa(i − 1)FccBbaa(i −
1) + 0.0625(1 − Φ)MCcBBAa(i− 1)(1 − Φ)FccBbAa(i− 1) + 0.125(1 − Φ)MCcBBAa(i− 1)FCcbbaa(i− 1) +
0.0625(1 − Φ)MCcBBAa(i − 1)FCcbbAa(i − 1) + 0.0625(1 − Φ)MCcBBAa(i − 1)(1 − Φ)FCcBbaa(i − 1) +
0.03125(1 − Φ)MCcBBAa(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1)],

Me
ccBbAa =

(
Ω̄ccBbAa

2

)
[0.25Mccbbaa(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.5Mccbbaa(i − 1)ΦFccBbAa(i − 1) +

0.5Mccbbaa(i− 1)FccBbAA(i− 1) + 0.5Mccbbaa(i− 1)(1 − Φ)FccBBAa(i− 1) + Mccbbaa(i− 1)ΦFccBBAa(i−
1) + Mccbbaa(i − 1)FccBBAA(i − 1) + 0.125Mccbbaa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.25Mccbbaa(i −
1)Φ(1−Φ)FCcBbAa(i− 1) + 0.25Mccbbaa(i− 1)(1−Φ)ΦFCcBbAa(i− 1) + 0.5Mccbbaa(i− 1)ΦΦFCcBbAa(i−
1) + 0.25Mccbbaa(i − 1)(1 − Φ)FCcBbAA(i − 1) + 0.5Mccbbaa(i − 1)ΦFCcBbAA(i − 1) + 0.25Mccbbaa(i −
1)(1 − Φ)FCcBBAa(i − 1) + 0.5Mccbbaa(i − 1)ΦFCcBBAa(i − 1) + 0.5Mccbbaa(i − 1)FCcBBAA(i − 1) +
0.25MccbbAa(i−1)FccBbaa(i−1)+0.25MccbbAa(i−1)(1−Φ)FccBbAa(i−1)+0.25MccbbAa(i−1)ΦFccBbAa(i−
1)+0.25MccbbAa(i−1)FccBbAA(i−1)+0.5MccbbAa(i−1)FccBBaa(i−1)+0.5MccbbAa(i−1)(1−Φ)FccBBAa(i−
1) + 0.5MccbbAa(i − 1)ΦFccBBAa(i − 1) + 0.5MccbbAa(i − 1)FccBBAA(i − 1) + 0.125MccbbAa(i − 1)(1 −
Φ)FCcBbaa(i−1)+0.25MccbbAa(i−1)ΦFCcBbaa(i−1)+0.125MccbbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+
0.25MccbbAa(i− 1)Φ(1−Φ)FCcBbAa(i− 1) + 0.125MccbbAa(i− 1)(1−Φ)ΦFCcBbAa(i− 1) + 0.25MccbbAa(i−
1)ΦΦFCcBbAa(i − 1) + 0.125MccbbAa(i − 1)(1 − Φ)FCcBbAA(i − 1) + 0.25MccbbAa(i − 1)ΦFCcBbAA(i −
1) + 0.25MccbbAa(i − 1)FCcBBaa(i − 1) + 0.25MccbbAa(i − 1)(1 − Φ)FCcBBAa(i − 1) + 0.25MccbbAa(i −
1)ΦFCcBBAa(i−1)+0.25MccbbAa(i−1)FCcBBAA(i−1)+0.5MccbbAA(i−1)FccBbaa(i−1)+0.25MccbbAA(i−
1)(1 − Φ)FccBbAa(i − 1) + MccbbAA(i − 1)FccBBaa(i − 1) + 0.5MccbbAA(i − 1)(1 − Φ)FccBBAa(i − 1) +
0.25MccbbAA(i− 1)(1 − Φ)FCcBbaa(i− 1) + 0.5MccbbAA(i− 1)ΦFCcBbaa(i− 1) + 0.125MccbbAA(i− 1)(1 −
Φ)(1−Φ)FCcBbAa(i−1)+0.25MccbbAA(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.5MccbbAA(i−1)FCcBBaa(i−1)+
0.25MccbbAA(i−1)(1−Φ)FCcBBAa(i−1)+0.25MccBbaa(i−1)FccbbAa(i−1)+0.5MccBbaa(i−1)FccbbAA(i−
1) + 0.25MccBbaa(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.5MccBbaa(i − 1)ΦFccBbAa(i − 1) + 0.5MccBbaa(i −
1)FccBbAA(i − 1) + 0.25MccBbaa(i − 1)(1 − Φ)FccBBAa(i − 1) + 0.5MccBbaa(i − 1)ΦFccBBAa(i − 1) +
0.5MccBbaa(i − 1)FccBBAA(i − 1) + 0.125MccBbaa(i − 1)FCcbbAa(i − 1) + 0.25MccBbaa(i − 1)FCcbbAA(i −
1) + 0.125MccBbaa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.125MccBbaa(i − 1)Φ(1 − Φ)FCcBbAa(i − 1) +
0.25MccBbaa(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.25MccBbaa(i − 1)ΦΦFCcBbAa(i − 1) + 0.25MccBbaa(i −
1)(1−Φ)FCcBbAA(i− 1) + 0.25MccBbaa(i− 1)ΦFCcBbAA(i− 1) + 0.125MccBbaa(i− 1)(1−Φ)FCcBBAa(i−
1) + 0.25MccBbaa(i− 1)ΦFCcBBAa(i− 1) + 0.25MccBbaa(i− 1)FCcBBAA(i− 1) + 0.25(1 − Φ)MccBbAa(i−
1)Fccbbaa(i − 1) + 0.25(1 − Φ)MccBbAa(i − 1)FccbbAa(i − 1) + 0.25(1 − Φ)MccBbAa(i − 1)FccbbAA(i − 1) +
0.25(1 − Φ)MccBbAa(i − 1)FccBbaa(i − 1) + 0.25(1 − Φ)MccBbAa(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.25(1 −
Φ)MccBbAa(i− 1)ΦFccBbAa(i− 1) + 0.25(1 − Φ)MccBbAa(i− 1)FccBbAA(i− 1) + 0.25(1 − Φ)MccBbAa(i−
1)FccBBaa(i−1)+0.25(1−Φ)MccBbAa(i−1)(1−Φ)FccBBAa(i−1)+0.25(1−Φ)MccBbAa(i−1)ΦFccBBAa(i−
1) + 0.25(1 − Φ)MccBbAa(i − 1)FccBBAA(i − 1) + 0.125(1 − Φ)MccBbAa(i − 1)FCcbbaa(i − 1) + 0.125(1 −
Φ)MccBbAa(i− 1)FCcbbAa(i− 1) + 0.125(1 − Φ)MccBbAa(i− 1)FCcbbAA(i− 1) + 0.125(1 − Φ)MccBbAa(i−
1)(1 − Φ)FCcBbaa(i− 1) + 0.125(1 − Φ)MccBbAa(i− 1)ΦFCcBbaa(i− 1) + 0.125(1 − Φ)MccBbAa(i− 1)(1 −
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Φ)(1−Φ)FCcBbAa(i− 1) + 0.125(1−Φ)MccBbAa(i− 1)Φ(1−Φ)FCcBbAa(i− 1) + 0.125(1−Φ)MccBbAa(i−
1)(1−Φ)ΦFCcBbAa(i−1)+0.125(1−Φ)MccBbAa(i−1)ΦΦFCcBbAa(i−1)+0.125(1−Φ)MccBbAa(i−1)(1−
Φ)FCcBbAA(i−1)+0.125(1−Φ)MccBbAa(i−1)ΦFCcBbAA(i−1)+0.125(1−Φ)MccBbAa(i−1)FCcBBaa(i−1)+
0.125(1−Φ)MccBbAa(i−1)(1−Φ)FCcBBAa(i−1)+0.125(1−Φ)MccBbAa(i−1)ΦFCcBBAa(i−1)+0.125(1−
Φ)MccBbAa(i − 1)FCcBBAA(i − 1) + 0.5ΦMccBbAa(i − 1)Fccbbaa(i − 1) + 0.25ΦMccBbAa(i − 1)FccbbAa(i −
1) + 0.5ΦMccBbAa(i − 1)FccBbaa(i − 1) + 0.25ΦMccBbAa(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.5ΦMccBbAa(i −
1)FccBBaa(i − 1) + 0.25ΦMccBbAa(i − 1)(1 − Φ)FccBBAa(i − 1) + 0.25ΦMccBbAa(i − 1)FCcbbaa(i − 1) +
0.125ΦMccBbAa(i − 1)FCcbbAa(i − 1) + 0.25ΦMccBbAa(i − 1)(1 − Φ)FCcBbaa(i − 1) + 0.25ΦMccBbAa(i −
1)ΦFCcBbaa(i − 1) + 0.125ΦMccBbAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.125ΦMccBbAa(i − 1)Φ(1 −
Φ)FCcBbAa(i − 1) + 0.25ΦMccBbAa(i − 1)FCcBBaa(i − 1) + 0.125ΦMccBbAa(i − 1)(1 − Φ)FCcBBAa(i −
1) + 0.5MccBbAA(i− 1)Fccbbaa(i− 1) + 0.25MccBbAA(i− 1)FccbbAa(i− 1) + 0.5MccBbAA(i− 1)FccBbaa(i−
1) + 0.25MccBbAA(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.5MccBbAA(i − 1)FccBBaa(i − 1) + 0.25MccBbAA(i −
1)(1 − Φ)FccBBAa(i − 1) + 0.25MccBbAA(i − 1)FCcbbaa(i − 1) + 0.125MccBbAA(i − 1)FCcbbAa(i − 1) +
0.25MccBbAA(i−1)(1−Φ)FCcBbaa(i−1) + 0.25MccBbAA(i−1)ΦFCcBbaa(i−1) + 0.125MccBbAA(i−1)(1−
Φ)(1−Φ)FCcBbAa(i−1)+0.125MccBbAA(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.25MccBbAA(i−1)FCcBBaa(i−1)+
0.125MccBbAA(i−1)(1−Φ)FCcBBAa(i−1)+0.5MccBBaa(i−1)FccbbAa(i−1)+MccBBaa(i−1)FccbbAA(i−
1) + 0.25MccBBaa(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.5MccBBaa(i − 1)ΦFccBbAa(i − 1) + 0.5MccBBaa(i −
1)FccBbAA(i−1)+0.25MccBBaa(i−1)FCcbbAa(i−1)+0.5MccBBaa(i−1)FCcbbAA(i−1)+0.125MccBBaa(i−
1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) + 0.25MccBBaa(i− 1)(1 − Φ)ΦFCcBbAa(i− 1) + 0.25MccBBaa(i− 1)(1 −
Φ)FCcBbAA(i − 1) + 0.5(1 − Φ)MccBBAa(i − 1)Fccbbaa(i − 1) + 0.5(1 − Φ)MccBBAa(i − 1)FccbbAa(i −
1) + 0.5(1 − Φ)MccBBAa(i − 1)FccbbAA(i − 1) + 0.25(1 − Φ)MccBBAa(i − 1)FccBbaa(i − 1) + 0.25(1 −
Φ)MccBBAa(i−1)(1−Φ)FccBbAa(i−1)+0.25(1−Φ)MccBBAa(i−1)ΦFccBbAa(i−1)+0.25(1−Φ)MccBBAa(i−
1)FccBbAA(i− 1) + 0.25(1−Φ)MccBBAa(i− 1)FCcbbaa(i− 1) + 0.25(1−Φ)MccBBAa(i− 1)FCcbbAa(i− 1) +
0.25(1−Φ)MccBBAa(i− 1)FCcbbAA(i− 1) + 0.125(1−Φ)MccBBAa(i− 1)(1−Φ)FCcBbaa(i− 1) + 0.125(1−
Φ)MccBBAa(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) + 0.125(1 − Φ)MccBBAa(i− 1)(1 − Φ)ΦFCcBbAa(i− 1) +
0.125(1 − Φ)MccBBAa(i− 1)(1 − Φ)FCcBbAA(i− 1) + ΦMccBBAa(i− 1)Fccbbaa(i− 1) + 0.5ΦMccBBAa(i−
1)FccbbAa(i − 1) + 0.5ΦMccBBAa(i − 1)FccBbaa(i − 1) + 0.25ΦMccBBAa(i − 1)(1 − Φ)FccBbAa(i − 1) +
0.5ΦMccBBAa(i − 1)FCcbbaa(i − 1) + 0.25ΦMccBBAa(i − 1)FCcbbAa(i − 1) + 0.25ΦMccBBAa(i − 1)(1 −
Φ)FCcBbaa(i − 1) + 0.125ΦMccBBAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + MccBBAA(i − 1)Fccbbaa(i −
1) + 0.5MccBBAA(i − 1)FccbbAa(i − 1) + 0.5MccBBAA(i − 1)FccBbaa(i − 1) + 0.25MccBBAA(i − 1)(1 −
Φ)FccBbAa(i−1)+0.5MccBBAA(i−1)FCcbbaa(i−1)+0.25MccBBAA(i−1)FCcbbAa(i−1)+0.25MccBBAA(i−
1)(1 − Φ)FCcBbaa(i− 1) + 0.125MccBBAA(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) + 0.125MCcbbaa(i− 1)(1 −
Φ)FccBbAa(i−1)+0.25MCcbbaa(i−1)ΦFccBbAa(i−1)+0.25MCcbbaa(i−1)FccBbAA(i−1)+0.25MCcbbaa(i−
1)(1 − Φ)FccBBAa(i − 1) + 0.5MCcbbaa(i − 1)ΦFccBBAa(i − 1) + 0.5MCcbbaa(i − 1)FccBBAA(i − 1) +
0.0625MCcbbaa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.125MCcbbaa(i − 1)Φ(1 − Φ)FCcBbAa(i − 1) +
0.125MCcbbaa(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.25MCcbbaa(i − 1)ΦΦFCcBbAa(i − 1) + 0.125MCcbbaa(i −
1)(1−Φ)FCcBbAA(i−1)+0.25MCcbbaa(i−1)ΦFCcBbAA(i−1)+0.125MCcbbaa(i−1)(1−Φ)FCcBBAa(i−1)+
0.25MCcbbaa(i−1)ΦFCcBBAa(i−1)+0.25MCcbbaa(i−1)FCcBBAA(i−1)+0.125MCcbbAa(i−1)FccBbaa(i−
1) + 0.125MCcbbAa(i− 1)(1−Φ)FccBbAa(i− 1) + 0.125MCcbbAa(i− 1)ΦFccBbAa(i− 1) + 0.125MCcbbAa(i−
1)FccBbAA(i − 1) + 0.25MCcbbAa(i − 1)FccBBaa(i − 1) + 0.25MCcbbAa(i − 1)(1 − Φ)FccBBAa(i − 1) +
0.25MCcbbAa(i − 1)ΦFccBBAa(i − 1) + 0.25MCcbbAa(i − 1)FccBBAA(i − 1) + 0.0625MCcbbAa(i − 1)(1 −
Φ)FCcBbaa(i−1) + 0.125MCcbbAa(i−1)ΦFCcBbaa(i−1) + 0.0625MCcbbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−
1) + 0.125MCcbbAa(i − 1)Φ(1 − Φ)FCcBbAa(i − 1) + 0.0625MCcbbAa(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) +
0.125MCcbbAa(i− 1)ΦΦFCcBbAa(i− 1) + 0.0625MCcbbAa(i− 1)(1−Φ)FCcBbAA(i− 1) + 0.125MCcbbAa(i−
1)ΦFCcBbAA(i− 1) + 0.125MCcbbAa(i− 1)FCcBBaa(i− 1) + 0.125MCcbbAa(i− 1)(1 − Φ)FCcBBAa(i− 1) +
0.125MCcbbAa(i−1)ΦFCcBBAa(i−1)+0.125MCcbbAa(i−1)FCcBBAA(i−1)+0.25MCcbbAA(i−1)FccBbaa(i−
1) + 0.125MCcbbAA(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.5MCcbbAA(i − 1)FccBBaa(i − 1) + 0.25MCcbbAA(i −
1)(1 − Φ)FccBBAa(i− 1) + 0.125MCcbbAA(i− 1)(1 − Φ)FCcBbaa(i− 1) + 0.25MCcbbAA(i− 1)ΦFCcBbaa(i−
1) + 0.0625MCcbbAA(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) + 0.125MCcbbAA(i− 1)Φ(1 − Φ)FCcBbAa(i− 1) +
0.25MCcbbAA(i−1)FCcBBaa(i−1)+0.125MCcbbAA(i−1)(1−Φ)FCcBBAa(i−1)+0.125(1−Φ)MCcBbaa(i−
1)FccbbAa(i−1)+0.25(1−Φ)MCcBbaa(i−1)FccbbAA(i−1)+0.125(1−Φ)MCcBbaa(i−1)(1−Φ)FccBbAa(i−
1) + 0.25(1 − Φ)MCcBbaa(i − 1)ΦFccBbAa(i − 1) + 0.25(1 − Φ)MCcBbaa(i − 1)FccBbAA(i − 1) + 0.125(1 −
Φ)MCcBbaa(i−1)(1−Φ)FccBBAa(i−1)+0.25(1−Φ)MCcBbaa(i−1)ΦFccBBAa(i−1)+0.25(1−Φ)MCcBbaa(i−
1)FccBBAA(i−1)+0.0625(1−Φ)MCcBbaa(i−1)FCcbbAa(i−1)+0.125(1−Φ)MCcBbaa(i−1)FCcbbAA(i−1)+
0.0625(1−Φ)MCcBbaa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.0625(1−Φ)MCcBbaa(i−1)Φ(1−Φ)FCcBbAa(i−
1) + 0.125(1 − Φ)MCcBbaa(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.125(1 − Φ)MCcBbaa(i − 1)ΦΦFCcBbAa(i −
1) + 0.125(1 − Φ)MCcBbaa(i− 1)(1 − Φ)FCcBbAA(i− 1) + 0.125(1 − Φ)MCcBbaa(i− 1)ΦFCcBbAA(i− 1) +
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0.0625(1 − Φ)MCcBbaa(i − 1)(1 − Φ)FCcBBAa(i − 1) + 0.125(1 − Φ)MCcBbaa(i − 1)ΦFCcBBAa(i − 1) +
0.125(1 − Φ)MCcBbaa(i − 1)FCcBBAA(i − 1) + 0.25ΦMCcBbaa(i − 1)FccbbAa(i − 1) + 0.5ΦMCcBbaa(i −
1)FccbbAA(i− 1) + 0.125ΦMCcBbaa(i− 1)(1 − Φ)FccBbAa(i− 1) + 0.25ΦMCcBbaa(i− 1)ΦFccBbAa(i− 1) +
0.25ΦMCcBbaa(i−1)FccBbAA(i−1)+0.125ΦMCcBbaa(i−1)FCcbbAa(i−1)+0.25ΦMCcBbaa(i−1)FCcbbAA(i−
1)+0.0625ΦMCcBbaa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.125ΦMCcBbaa(i−1)(1−Φ)ΦFCcBbAa(i−1)+
0.125ΦMCcBbaa(i−1)(1−Φ)FCcBbAA(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)Fccbbaa(i−1)+0.125(1−
Φ)(1−Φ)MCcBbAa(i−1)FccbbAa(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)FccbbAA(i−1)+0.125(1−Φ)(1−
Φ)MCcBbAa(i−1)FccBbaa(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)FccBbAa(i−1)+0.125(1−Φ)(1−
Φ)MCcBbAa(i− 1)ΦFccBbAa(i− 1) + 0.125(1−Φ)(1−Φ)MCcBbAa(i− 1)FccBbAA(i− 1) + 0.125(1−Φ)(1−
Φ)MCcBbAa(i−1)FccBBaa(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)FccBBAa(i−1)+0.125(1−Φ)(1−
Φ)MCcBbAa(i−1)ΦFccBBAa(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)FccBBAA(i−1)+0.0625(1−Φ)(1−
Φ)MCcBbAa(i− 1)FCcbbaa(i− 1) + 0.0625(1−Φ)(1−Φ)MCcBbAa(i− 1)FCcbbAa(i− 1) + 0.0625(1−Φ)(1−
Φ)MCcBbAa(i− 1)FCcbbAA(i− 1) + 0.0625(1−Φ)(1−Φ)MCcBbAa(i− 1)(1−Φ)FCcBbaa(i− 1) + 0.0625(1−
Φ)(1−Φ)MCcBbAa(i−1)ΦFCcBbaa(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−
1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)(1−
Φ)ΦFCcBbAa(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)ΦΦFCcBbAa(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−
1)(1 − Φ)FCcBbAA(i − 1) + 0.0625(1 − Φ)(1 − Φ)MCcBbAa(i − 1)ΦFCcBbAA(i − 1) + 0.0625(1 − Φ)(1 −
Φ)MCcBbAa(i−1)FCcBBaa(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)FCcBBAa(i−1)+0.0625(1−
Φ)(1−Φ)MCcBbAa(i−1)ΦFCcBBAa(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)FCcBBAA(i−1)+0.25Φ(1−
Φ)MCcBbAa(i− 1)Fccbbaa(i− 1) + 0.25Φ(1 − Φ)MCcBbAa(i− 1)FccbbAa(i− 1) + 0.25Φ(1 − Φ)MCcBbAa(i−
1)FccbbAA(i − 1) + 0.125Φ(1 − Φ)MCcBbAa(i − 1)FccBbaa(i − 1) + 0.125Φ(1 − Φ)MCcBbAa(i − 1)(1 −
Φ)FccBbAa(i−1)+0.125Φ(1−Φ)MCcBbAa(i−1)ΦFccBbAa(i−1)+0.125Φ(1−Φ)MCcBbAa(i−1)FccBbAA(i−
1)+0.125Φ(1−Φ)MCcBbAa(i−1)FCcbbaa(i−1)+0.125Φ(1−Φ)MCcBbAa(i−1)FCcbbAa(i−1)+0.125Φ(1−
Φ)MCcBbAa(i − 1)FCcbbAA(i − 1) + 0.0625Φ(1 − Φ)MCcBbAa(i − 1)(1 − Φ)FCcBbaa(i − 1) + 0.0625Φ(1 −
Φ)MCcBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1) + 0.0625Φ(1−Φ)MCcBbAa(i−1)(1−Φ)ΦFCcBbAa(i−1) +
0.0625Φ(1−Φ)MCcBbAa(i−1)(1−Φ)FCcBbAA(i−1)+0.25(1−Φ)ΦMCcBbAa(i−1)Fccbbaa(i−1)+0.125(1−
Φ)ΦMCcBbAa(i−1)FccbbAa(i−1)+0.25(1−Φ)ΦMCcBbAa(i−1)FccBbaa(i−1)+0.125(1−Φ)ΦMCcBbAa(i−
1)(1 − Φ)FccBbAa(i − 1) + 0.25(1 − Φ)ΦMCcBbAa(i − 1)FccBBaa(i − 1) + 0.125(1 − Φ)ΦMCcBbAa(i −
1)(1 − Φ)FccBBAa(i − 1) + 0.125(1 − Φ)ΦMCcBbAa(i − 1)FCcbbaa(i − 1) + 0.0625(1 − Φ)ΦMCcBbAa(i −
1)FCcbbAa(i − 1) + 0.125(1 − Φ)ΦMCcBbAa(i − 1)(1 − Φ)FCcBbaa(i − 1) + 0.125(1 − Φ)ΦMCcBbAa(i −
1)ΦFCcBbaa(i−1)+0.0625(1−Φ)ΦMCcBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.0625(1−Φ)ΦMCcBbAa(i−
1)Φ(1 − Φ)FCcBbAa(i− 1) + 0.125(1 − Φ)ΦMCcBbAa(i− 1)FCcBBaa(i− 1) + 0.0625(1 − Φ)ΦMCcBbAa(i−
1)(1 − Φ)FCcBBAa(i− 1) + 0.5ΦΦMCcBbAa(i− 1)Fccbbaa(i− 1) + 0.25ΦΦMCcBbAa(i− 1)FccbbAa(i− 1) +
0.25ΦΦMCcBbAa(i−1)FccBbaa(i−1)+0.125ΦΦMCcBbAa(i−1)(1−Φ)FccBbAa(i−1)+0.25ΦΦMCcBbAa(i−
1)FCcbbaa(i−1)+0.125ΦΦMCcBbAa(i−1)FCcbbAa(i−1)+0.125ΦΦMCcBbAa(i−1)(1−Φ)FCcBbaa(i−1)+
0.0625ΦΦMCcBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.25(1−Φ)MCcBbAA(i−1)Fccbbaa(i−1)+0.125(1−
Φ)MCcBbAA(i− 1)FccbbAa(i− 1) + 0.25(1 − Φ)MCcBbAA(i− 1)FccBbaa(i− 1) + 0.125(1 − Φ)MCcBbAA(i−
1)(1 − Φ)FccBbAa(i− 1) + 0.25(1 − Φ)MCcBbAA(i− 1)FccBBaa(i− 1) + 0.125(1 − Φ)MCcBbAA(i− 1)(1 −
Φ)FccBBAa(i− 1) + 0.125(1−Φ)MCcBbAA(i− 1)FCcbbaa(i− 1) + 0.0625(1−Φ)MCcBbAA(i− 1)FCcbbAa(i−
1) + 0.125(1 − Φ)MCcBbAA(i− 1)(1 − Φ)FCcBbaa(i− 1) + 0.125(1 − Φ)MCcBbAA(i− 1)ΦFCcBbaa(i− 1) +
0.0625(1−Φ)MCcBbAA(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.0625(1−Φ)MCcBbAA(i−1)Φ(1−Φ)FCcBbAa(i−
1) + 0.125(1−Φ)MCcBbAA(i− 1)FCcBBaa(i− 1) + 0.0625(1−Φ)MCcBbAA(i− 1)(1−Φ)FCcBBAa(i− 1) +
0.5ΦMCcBbAA(i−1)Fccbbaa(i−1)+0.25ΦMCcBbAA(i−1)FccbbAa(i−1)+0.25ΦMCcBbAA(i−1)FccBbaa(i−1)+
0.125ΦMCcBbAA(i− 1)(1−Φ)FccBbAa(i− 1) + 0.25ΦMCcBbAA(i− 1)FCcbbaa(i− 1) + 0.125ΦMCcBbAA(i−
1)FCcbbAa(i − 1) + 0.125ΦMCcBbAA(i − 1)(1 − Φ)FCcBbaa(i − 1) + 0.0625ΦMCcBbAA(i − 1)(1 − Φ)(1 −
Φ)FCcBbAa(i−1)+0.25MCcBBaa(i−1)FccbbAa(i−1)+0.5MCcBBaa(i−1)FccbbAA(i−1)+0.125MCcBBaa(i−
1)(1 − Φ)FccBbAa(i − 1) + 0.25MCcBBaa(i − 1)ΦFccBbAa(i − 1) + 0.25MCcBBaa(i − 1)FccBbAA(i − 1) +
0.125MCcBBaa(i−1)FCcbbAa(i−1)+0.25MCcBBaa(i−1)FCcbbAA(i−1)+0.0625MCcBBaa(i−1)(1−Φ)(1−
Φ)FCcBbAa(i−1)+0.125MCcBBaa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.125MCcBBaa(i−1)(1−Φ)FCcBbAA(i−1)+
0.25(1−Φ)MCcBBAa(i−1)Fccbbaa(i−1)+0.25(1−Φ)MCcBBAa(i−1)FccbbAa(i−1)+0.25(1−Φ)MCcBBAa(i−
1)FccbbAA(i−1)+0.125(1−Φ)MCcBBAa(i−1)FccBbaa(i−1)+0.125(1−Φ)MCcBBAa(i−1)(1−Φ)FccBbAa(i−
1)+0.125(1−Φ)MCcBBAa(i−1)ΦFccBbAa(i−1)+0.125(1−Φ)MCcBBAa(i−1)FccBbAA(i−1)+0.125(1−
Φ)MCcBBAa(i−1)FCcbbaa(i−1) + 0.125(1−Φ)MCcBBAa(i−1)FCcbbAa(i−1) + 0.125(1−Φ)MCcBBAa(i−
1)FCcbbAA(i−1)+0.0625(1−Φ)MCcBBAa(i−1)(1−Φ)FCcBbaa(i−1)+0.0625(1−Φ)MCcBBAa(i−1)(1−
Φ)(1−Φ)FCcBbAa(i−1)+0.0625(1−Φ)MCcBBAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.0625(1−Φ)MCcBBAa(i−
1)(1 − Φ)FCcBbAA(i − 1) + 0.5ΦMCcBBAa(i − 1)Fccbbaa(i − 1) + 0.25ΦMCcBBAa(i − 1)FccbbAa(i − 1) +
0.25ΦMCcBBAa(i− 1)FccBbaa(i− 1) + 0.125ΦMCcBBAa(i− 1)(1−Φ)FccBbAa(i− 1) + 0.25ΦMCcBBAa(i−
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1)FCcbbaa(i− 1) + 0.125ΦMCcBBAa(i− 1)FCcbbAa(i− 1) + 0.125ΦMCcBBAa(i− 1)(1−Φ)FCcBbaa(i− 1) +
0.0625ΦMCcBBAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.5MCcBBAA(i−1)Fccbbaa(i−1)+0.25MCcBBAA(i−
1)FccbbAa(i − 1) + 0.25MCcBBAA(i − 1)FccBbaa(i − 1) + 0.125MCcBBAA(i − 1)(1 − Φ)FccBbAa(i − 1) +
0.25MCcBBAA(i − 1)FCcbbaa(i − 1) + 0.125MCcBBAA(i − 1)FCcbbAa(i − 1) + 0.125MCcBBAA(i − 1)(1 −
Φ)FCcBbaa(i− 1) + 0.0625MCcBBAA(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1)],

Me
ccBbAA =

(
Ω̄ccBbAA

2

)
[0.125MccbbAa(i−1)(1−Φ)FccBbAa(i−1)+0.25MccbbAa(i−1)ΦFccBbAa(i−1)+

0.25MccbbAa(i−1)FccBbAA(i−1)+0.25MccbbAa(i−1)(1−Φ)FccBBAa(i−1)+0.5MccbbAa(i−1)ΦFccBBAa(i−
1)+0.5MccbbAa(i−1)FccBBAA(i−1)+0.0625MccbbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.125MccbbAa(i−
1)Φ(1−Φ)FCcBbAa(i−1)+0.125MccbbAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.25MccbbAa(i−1)ΦΦFCcBbAa(i−
1) + 0.125MccbbAa(i− 1)(1 − Φ)FCcBbAA(i− 1) + 0.25MccbbAa(i− 1)ΦFCcBbAA(i− 1) + 0.125MccbbAa(i−
1)(1 − Φ)FCcBBAa(i − 1) + 0.25MccbbAa(i − 1)ΦFCcBBAa(i − 1) + 0.25MccbbAa(i − 1)FCcBBAA(i − 1) +
0.25MccbbAA(i−1)(1−Φ)FccBbAa(i−1)+0.5MccbbAA(i−1)ΦFccBbAa(i−1)+0.5MccbbAA(i−1)FccBbAA(i−
1)+0.5MccbbAA(i−1)(1−Φ)FccBBAa(i−1)+MccbbAA(i−1)ΦFccBBAa(i−1)+MccbbAA(i−1)FccBBAA(i−1)+
0.125MccbbAA(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.25MccbbAA(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.25MccbbAA(i−
1)(1−Φ)ΦFCcBbAa(i− 1) + 0.5MccbbAA(i− 1)ΦΦFCcBbAa(i− 1) + 0.25MccbbAA(i− 1)(1−Φ)FCcBbAA(i−
1) + 0.5MccbbAA(i − 1)ΦFCcBbAA(i − 1) + 0.25MccbbAA(i − 1)(1 − Φ)FCcBBAa(i − 1) + 0.5MccbbAA(i −
1)ΦFCcBBAa(i − 1) + 0.5MccbbAA(i − 1)FCcBBAA(i − 1) + 0.125(1 − Φ)MccBbAa(i − 1)FccbbAa(i − 1) +
0.25(1 − Φ)MccBbAa(i − 1)FccbbAA(i − 1) + 0.125(1 − Φ)MccBbAa(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.25(1 −
Φ)MccBbAa(i−1)ΦFccBbAa(i−1)+0.25(1−Φ)MccBbAa(i−1)FccBbAA(i−1)+0.125(1−Φ)MccBbAa(i−1)(1−
Φ)FccBBAa(i− 1) + 0.25(1 − Φ)MccBbAa(i− 1)ΦFccBBAa(i− 1) + 0.25(1 − Φ)MccBbAa(i− 1)FccBBAA(i−
1) + 0.0625(1−Φ)MccBbAa(i− 1)FCcbbAa(i− 1) + 0.125(1−Φ)MccBbAa(i− 1)FCcbbAA(i− 1) + 0.0625(1−
Φ)MccBbAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.0625(1 − Φ)MccBbAa(i − 1)Φ(1 − Φ)FCcBbAa(i −
1) + 0.125(1 − Φ)MccBbAa(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.125(1 − Φ)MccBbAa(i − 1)ΦΦFCcBbAa(i −
1) + 0.125(1 − Φ)MccBbAa(i− 1)(1 − Φ)FCcBbAA(i− 1) + 0.125(1 − Φ)MccBbAa(i− 1)ΦFCcBbAA(i− 1) +
0.0625(1−Φ)MccBbAa(i−1)(1−Φ)FCcBBAa(i−1)+0.125(1−Φ)MccBbAa(i−1)ΦFCcBBAa(i−1)+0.125(1−
Φ)MccBbAa(i− 1)FCcBBAA(i− 1) + 0.25ΦMccBbAa(i− 1)FccbbAa(i− 1) + 0.5ΦMccBbAa(i− 1)FccbbAA(i−
1) + 0.25ΦMccBbAa(i− 1)(1 − Φ)FccBbAa(i− 1) + 0.5ΦMccBbAa(i− 1)ΦFccBbAa(i− 1) + 0.5ΦMccBbAa(i−
1)FccBbAA(i − 1) + 0.25ΦMccBbAa(i − 1)(1 − Φ)FccBBAa(i − 1) + 0.5ΦMccBbAa(i − 1)ΦFccBBAa(i − 1) +
0.5ΦMccBbAa(i−1)FccBBAA(i−1)+0.125ΦMccBbAa(i−1)FCcbbAa(i−1)+0.25ΦMccBbAa(i−1)FCcbbAA(i−
1) + 0.125ΦMccBbAa(i− 1)(1−Φ)(1−Φ)FCcBbAa(i− 1) + 0.125ΦMccBbAa(i− 1)Φ(1−Φ)FCcBbAa(i− 1) +
0.25ΦMccBbAa(i−1)(1−Φ)ΦFCcBbAa(i−1) + 0.25ΦMccBbAa(i−1)ΦΦFCcBbAa(i−1) + 0.25ΦMccBbAa(i−
1)(1−Φ)FCcBbAA(i−1)+0.25ΦMccBbAa(i−1)ΦFCcBbAA(i−1)+0.125ΦMccBbAa(i−1)(1−Φ)FCcBBAa(i−
1) + 0.25ΦMccBbAa(i − 1)ΦFCcBBAa(i − 1) + 0.25ΦMccBbAa(i − 1)FCcBBAA(i − 1) + 0.25MccBbAA(i −
1)FccbbAa(i−1)+0.5MccBbAA(i−1)FccbbAA(i−1)+0.25MccBbAA(i−1)(1−Φ)FccBbAa(i−1)+0.5MccBbAA(i−
1)ΦFccBbAa(i − 1) + 0.5MccBbAA(i − 1)FccBbAA(i − 1) + 0.25MccBbAA(i − 1)(1 − Φ)FccBBAa(i − 1) +
0.5MccBbAA(i− 1)ΦFccBBAa(i− 1) + 0.5MccBbAA(i− 1)FccBBAA(i− 1) + 0.125MccBbAA(i− 1)FCcbbAa(i−
1)+0.25MccBbAA(i−1)FCcbbAA(i−1)+0.125MccBbAA(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.125MccBbAA(i−
1)Φ(1−Φ)FCcBbAa(i−1)+0.25MccBbAA(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.25MccBbAA(i−1)ΦΦFCcBbAa(i−
1) + 0.25MccBbAA(i− 1)(1−Φ)FCcBbAA(i− 1) + 0.25MccBbAA(i− 1)ΦFCcBbAA(i− 1) + 0.125MccBbAA(i−
1)(1 − Φ)FCcBBAa(i− 1) + 0.25MccBbAA(i− 1)ΦFCcBBAa(i− 1) + 0.25MccBbAA(i− 1)FCcBBAA(i− 1) +
0.25(1−Φ)MccBBAa(i−1)FccbbAa(i−1)+0.5(1−Φ)MccBBAa(i−1)FccbbAA(i−1)+0.125(1−Φ)MccBBAa(i−
1)(1−Φ)FccBbAa(i−1)+0.25(1−Φ)MccBBAa(i−1)ΦFccBbAa(i−1)+0.25(1−Φ)MccBBAa(i−1)FccBbAA(i−
1) + 0.125(1 − Φ)MccBBAa(i− 1)FCcbbAa(i− 1) + 0.25(1 − Φ)MccBBAa(i− 1)FCcbbAA(i− 1) + 0.0625(1 −
Φ)MccBBAa(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) + 0.125(1 − Φ)MccBBAa(i− 1)(1 − Φ)ΦFCcBbAa(i− 1) +
0.125(1 − Φ)MccBBAa(i− 1)(1 − Φ)FCcBbAA(i− 1) + 0.5ΦMccBBAa(i− 1)FccbbAa(i− 1) + ΦMccBBAa(i−
1)FccbbAA(i − 1) + 0.25ΦMccBBAa(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.5ΦMccBBAa(i − 1)ΦFccBbAa(i − 1) +
0.5ΦMccBBAa(i−1)FccBbAA(i−1)+0.25ΦMccBBAa(i−1)FCcbbAa(i−1)+0.5ΦMccBBAa(i−1)FCcbbAA(i−
1) + 0.125ΦMccBBAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.25ΦMccBBAa(i − 1)(1 − Φ)ΦFCcBbAa(i −
1) + 0.25ΦMccBBAa(i − 1)(1 − Φ)FCcBbAA(i − 1) + 0.5MccBBAA(i − 1)FccbbAa(i − 1) + MccBBAA(i −
1)FccbbAA(i − 1) + 0.25MccBBAA(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.5MccBBAA(i − 1)ΦFccBbAa(i − 1) +
0.5MccBBAA(i− 1)FccBbAA(i− 1) + 0.25MccBBAA(i− 1)FCcbbAa(i− 1) + 0.5MccBBAA(i− 1)FCcbbAA(i−
1) + 0.125MccBBAA(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) + 0.25MccBBAA(i− 1)(1 − Φ)ΦFCcBbAa(i− 1) +
0.25MccBBAA(i−1)(1−Φ)FCcBbAA(i−1)+0.0625MCcbbAa(i−1)(1−Φ)FccBbAa(i−1)+0.125MCcbbAa(i−
1)ΦFccBbAa(i − 1) + 0.125MCcbbAa(i − 1)FccBbAA(i − 1) + 0.125MCcbbAa(i − 1)(1 − Φ)FccBBAa(i − 1) +
0.25MCcbbAa(i−1)ΦFccBBAa(i−1)+0.25MCcbbAa(i−1)FccBBAA(i−1)+0.03125MCcbbAa(i−1)(1−Φ)(1−
Φ)FCcBbAa(i−1)+0.0625MCcbbAa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.0625MCcbbAa(i−1)(1−Φ)ΦFCcBbAa(i−

8



1)+0.125MCcbbAa(i−1)ΦΦFCcBbAa(i−1)+0.0625MCcbbAa(i−1)(1−Φ)FCcBbAA(i−1)+0.125MCcbbAa(i−
1)ΦFCcBbAA(i − 1) + 0.0625MCcbbAa(i − 1)(1 − Φ)FCcBBAa(i − 1) + 0.125MCcbbAa(i − 1)ΦFCcBBAa(i −
1) + 0.125MCcbbAa(i− 1)FCcBBAA(i− 1) + 0.125MCcbbAA(i− 1)(1−Φ)FccBbAa(i− 1) + 0.25MCcbbAA(i−
1)ΦFccBbAa(i − 1) + 0.25MCcbbAA(i − 1)FccBbAA(i − 1) + 0.25MCcbbAA(i − 1)(1 − Φ)FccBBAa(i − 1) +
0.5MCcbbAA(i−1)ΦFccBBAa(i−1) + 0.5MCcbbAA(i−1)FccBBAA(i−1) + 0.0625MCcbbAA(i−1)(1−Φ)(1−
Φ)FCcBbAa(i−1)+0.125MCcbbAA(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.125MCcbbAA(i−1)(1−Φ)ΦFCcBbAa(i−
1)+0.25MCcbbAA(i−1)ΦΦFCcBbAa(i−1)+0.125MCcbbAA(i−1)(1−Φ)FCcBbAA(i−1)+0.25MCcbbAA(i−
1)ΦFCcBbAA(i− 1) + 0.125MCcbbAA(i− 1)(1−Φ)FCcBBAa(i− 1) + 0.25MCcbbAA(i− 1)ΦFCcBBAa(i− 1) +
0.25MCcbbAA(i−1)FCcBBAA(i−1) + 0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)FccbbAa(i−1) + 0.125(1−Φ)(1−
Φ)MCcBbAa(i−1)FccbbAA(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)FccBbAa(i−1)+0.125(1−Φ)(1−
Φ)MCcBbAa(i−1)ΦFccBbAa(i−1) + 0.125(1−Φ)(1−Φ)MCcBbAa(i−1)FccBbAA(i−1) + 0.0625(1−Φ)(1−
Φ)MCcBbAa(i−1)(1−Φ)FccBBAa(i−1) + 0.125(1−Φ)(1−Φ)MCcBbAa(i−1)ΦFccBBAa(i−1) + 0.125(1−
Φ)(1−Φ)MCcBbAa(i−1)FccBBAA(i−1)+0.03125(1−Φ)(1−Φ)MCcBbAa(i−1)FCcbbAa(i−1)+0.0625(1−
Φ)(1−Φ)MCcBbAa(i−1)FCcbbAA(i−1) + 0.03125(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−
1) + 0.03125(1 − Φ)(1 − Φ)MCcBbAa(i − 1)Φ(1 − Φ)FCcBbAa(i − 1) + 0.0625(1 − Φ)(1 − Φ)MCcBbAa(i −
1)(1 − Φ)ΦFCcBbAa(i− 1) + 0.0625(1 − Φ)(1 − Φ)MCcBbAa(i− 1)ΦΦFCcBbAa(i− 1) + 0.0625(1 − Φ)(1 −
Φ)MCcBbAa(i−1)(1−Φ)FCcBbAA(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)ΦFCcBbAA(i−1)+0.03125(1−
Φ)(1 − Φ)MCcBbAa(i − 1)(1 − Φ)FCcBBAa(i − 1) + 0.0625(1 − Φ)(1 − Φ)MCcBbAa(i − 1)ΦFCcBBAa(i −
1) + 0.0625(1−Φ)(1−Φ)MCcBbAa(i− 1)FCcBBAA(i− 1) + 0.125Φ(1−Φ)MCcBbAa(i− 1)FccbbAa(i− 1) +
0.25Φ(1−Φ)MCcBbAa(i−1)FccbbAA(i−1)+0.0625Φ(1−Φ)MCcBbAa(i−1)(1−Φ)FccBbAa(i−1)+0.125Φ(1−
Φ)MCcBbAa(i−1)ΦFccBbAa(i−1)+0.125Φ(1−Φ)MCcBbAa(i−1)FccBbAA(i−1)+0.0625Φ(1−Φ)MCcBbAa(i−
1)FCcbbAa(i−1)+0.125Φ(1−Φ)MCcBbAa(i−1)FCcbbAA(i−1)+0.03125Φ(1−Φ)MCcBbAa(i−1)(1−Φ)(1−
Φ)FCcBbAa(i−1)+0.0625Φ(1−Φ)MCcBbAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.0625Φ(1−Φ)MCcBbAa(i−1)(1−
Φ)FCcBbAA(i− 1) + 0.125(1−Φ)ΦMCcBbAa(i− 1)FccbbAa(i− 1) + 0.25(1−Φ)ΦMCcBbAa(i− 1)FccbbAA(i−
1) + 0.125(1 − Φ)ΦMCcBbAa(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.25(1 − Φ)ΦMCcBbAa(i − 1)ΦFccBbAa(i −
1) + 0.25(1 − Φ)ΦMCcBbAa(i − 1)FccBbAA(i − 1) + 0.125(1 − Φ)ΦMCcBbAa(i − 1)(1 − Φ)FccBBAa(i −
1) + 0.25(1 − Φ)ΦMCcBbAa(i − 1)ΦFccBBAa(i − 1) + 0.25(1 − Φ)ΦMCcBbAa(i − 1)FccBBAA(i − 1) +
0.0625(1−Φ)ΦMCcBbAa(i− 1)FCcbbAa(i− 1) + 0.125(1−Φ)ΦMCcBbAa(i− 1)FCcbbAA(i− 1) + 0.0625(1−
Φ)ΦMCcBbAa(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) + 0.0625(1 − Φ)ΦMCcBbAa(i− 1)Φ(1 − Φ)FCcBbAa(i−
1) + 0.125(1−Φ)ΦMCcBbAa(i− 1)(1−Φ)ΦFCcBbAa(i− 1) + 0.125(1−Φ)ΦMCcBbAa(i− 1)ΦΦFCcBbAa(i−
1)+0.125(1−Φ)ΦMCcBbAa(i−1)(1−Φ)FCcBbAA(i−1)+0.125(1−Φ)ΦMCcBbAa(i−1)ΦFCcBbAA(i−1)+
0.0625(1−Φ)ΦMCcBbAa(i− 1)(1−Φ)FCcBBAa(i− 1) + 0.125(1−Φ)ΦMCcBbAa(i− 1)ΦFCcBBAa(i− 1) +
0.125(1−Φ)ΦMCcBbAa(i−1)FCcBBAA(i−1) + 0.25ΦΦMCcBbAa(i−1)FccbbAa(i−1) + 0.5ΦΦMCcBbAa(i−
1)FccbbAA(i − 1) + 0.125ΦΦMCcBbAa(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.25ΦΦMCcBbAa(i − 1)ΦFccBbAa(i −
1) + 0.25ΦΦMCcBbAa(i− 1)FccBbAA(i− 1) + 0.125ΦΦMCcBbAa(i− 1)FCcbbAa(i− 1) + 0.25ΦΦMCcBbAa(i−
1)FCcbbAA(i− 1) + 0.0625ΦΦMCcBbAa(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) + 0.125ΦΦMCcBbAa(i− 1)(1 −
Φ)ΦFCcBbAa(i−1)+0.125ΦΦMCcBbAa(i−1)(1−Φ)FCcBbAA(i−1)+0.125(1−Φ)MCcBbAA(i−1)FccbbAa(i−
1)+0.25(1−Φ)MCcBbAA(i−1)FccbbAA(i−1)+0.125(1−Φ)MCcBbAA(i−1)(1−Φ)FccBbAa(i−1)+0.25(1−
Φ)MCcBbAA(i−1)ΦFccBbAa(i−1)+0.25(1−Φ)MCcBbAA(i−1)FccBbAA(i−1)+0.125(1−Φ)MCcBbAA(i−
1)(1−Φ)FccBBAa(i−1)+0.25(1−Φ)MCcBbAA(i−1)ΦFccBBAa(i−1)+0.25(1−Φ)MCcBbAA(i−1)FccBBAA(i−
1)+0.0625(1−Φ)MCcBbAA(i−1)FCcbbAa(i−1)+0.125(1−Φ)MCcBbAA(i−1)FCcbbAA(i−1)+ 0.0625(1−
Φ)MCcBbAA(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.0625(1 − Φ)MCcBbAA(i − 1)Φ(1 − Φ)FCcBbAa(i −
1) + 0.125(1 − Φ)MCcBbAA(i− 1)(1 − Φ)ΦFCcBbAa(i− 1) + 0.125(1 − Φ)MCcBbAA(i− 1)ΦΦFCcBbAa(i−
1) + 0.125(1−Φ)MCcBbAA(i− 1)(1−Φ)FCcBbAA(i− 1) + 0.125(1−Φ)MCcBbAA(i− 1)ΦFCcBbAA(i− 1) +
0.0625(1 − Φ)MCcBbAA(i − 1)(1 − Φ)FCcBBAa(i − 1) + 0.125(1 − Φ)MCcBbAA(i − 1)ΦFCcBBAa(i − 1) +
0.125(1 − Φ)MCcBbAA(i − 1)FCcBBAA(i − 1) + 0.25ΦMCcBbAA(i − 1)FccbbAa(i − 1) + 0.5ΦMCcBbAA(i −
1)FccbbAA(i − 1) + 0.125ΦMCcBbAA(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.25ΦMCcBbAA(i − 1)ΦFccBbAa(i −
1) + 0.25ΦMCcBbAA(i − 1)FccBbAA(i − 1) + 0.125ΦMCcBbAA(i − 1)FCcbbAa(i − 1) + 0.25ΦMCcBbAA(i −
1)FCcbbAA(i − 1) + 0.0625ΦMCcBbAA(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.125ΦMCcBbAA(i − 1)(1 −
Φ)ΦFCcBbAa(i−1)+0.125ΦMCcBbAA(i−1)(1−Φ)FCcBbAA(i−1)+0.125(1−Φ)MCcBBAa(i−1)FccbbAa(i−
1) + 0.25(1 − Φ)MCcBBAa(i − 1)FccbbAA(i − 1) + 0.0625(1 − Φ)MCcBBAa(i − 1)(1 − Φ)FccBbAa(i − 1) +
0.125(1 − Φ)MCcBBAa(i− 1)ΦFccBbAa(i− 1) + 0.125(1 − Φ)MCcBBAa(i− 1)FccBbAA(i− 1) + 0.0625(1 −
Φ)MCcBBAa(i−1)FCcbbAa(i−1)+0.125(1−Φ)MCcBBAa(i−1)FCcbbAA(i−1)+0.03125(1−Φ)MCcBBAa(i−
1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.0625(1 − Φ)MCcBBAa(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.0625(1 −
Φ)MCcBBAa(i − 1)(1 − Φ)FCcBbAA(i − 1) + 0.25ΦMCcBBAa(i − 1)FccbbAa(i − 1) + 0.5ΦMCcBBAa(i −
1)FccbbAA(i − 1) + 0.125ΦMCcBBAa(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.25ΦMCcBBAa(i − 1)ΦFccBbAa(i −
1) + 0.25ΦMCcBBAa(i − 1)FccBbAA(i − 1) + 0.125ΦMCcBBAa(i − 1)FCcbbAa(i − 1) + 0.25ΦMCcBBAa(i −
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1)FCcbbAA(i − 1) + 0.0625ΦMCcBBAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.125ΦMCcBBAa(i − 1)(1 −
Φ)ΦFCcBbAa(i − 1) + 0.125ΦMCcBBAa(i − 1)(1 − Φ)FCcBbAA(i − 1) + 0.25MCcBBAA(i − 1)FccbbAa(i −
1) + 0.5MCcBBAA(i− 1)FccbbAA(i− 1) + 0.125MCcBBAA(i− 1)(1−Φ)FccBbAa(i− 1) + 0.25MCcBBAA(i−
1)ΦFccBbAa(i−1)+0.25MCcBBAA(i−1)FccBbAA(i−1)+0.125MCcBBAA(i−1)FCcbbAa(i−1)+0.25MCcBBAA(i−
1)FCcbbAA(i − 1) + 0.0625MCcBBAA(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.125MCcBBAA(i − 1)(1 −
Φ)ΦFCcBbAa(i− 1) + 0.125MCcBBAA(i− 1)(1 − Φ)FCcBbAA(i− 1)],

Me
ccBBaa =

(
Ω̄ccBBaa

2

)
[0.25MccBbaa(i− 1)FccBbaa(i− 1) + 0.125MccBbaa(i− 1)(1−Φ)FccBbAa(i− 1) +

0.5MccBbaa(i − 1)FccBBaa(i − 1) + 0.25MccBbaa(i − 1)(1 − Φ)FccBBAa(i − 1) + 0.125MccBbaa(i − 1)(1 −
Φ)FCcBbaa(i−1)+0.25MccBbaa(i−1)ΦFCcBbaa(i−1)+0.0625MccBbaa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+
0.125MccBbaa(i−1)Φ(1−Φ)FCcBbAa(i−1) + 0.25MccBbaa(i−1)FCcBBaa(i−1) + 0.125MccBbaa(i−1)(1−
Φ)FCcBBAa(i−1)+0.125(1−Φ)MccBbAa(i−1)FccBbaa(i−1)+0.0625(1−Φ)MccBbAa(i−1)(1−Φ)FccBbAa(i−
1) + 0.25(1 − Φ)MccBbAa(i − 1)FccBBaa(i − 1) + 0.125(1 − Φ)MccBbAa(i − 1)(1 − Φ)FccBBAa(i − 1) +
0.0625(1−Φ)MccBbAa(i−1)(1−Φ)FCcBbaa(i−1)+0.125(1−Φ)MccBbAa(i−1)ΦFCcBbaa(i−1)+0.03125(1−
Φ)MccBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.0625(1−Φ)MccBbAa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.125(1−
Φ)MccBbAa(i− 1)FCcBBaa(i− 1) + 0.0625(1−Φ)MccBbAa(i− 1)(1−Φ)FCcBBAa(i− 1) + 0.5MccBBaa(i−
1)FccBbaa(i−1)+0.25MccBBaa(i−1)(1−Φ)FccBbAa(i−1)+MccBBaa(i−1)FccBBaa(i−1)+0.5MccBBaa(i−
1)(1 − Φ)FccBBAa(i − 1) + 0.25MccBBaa(i − 1)(1 − Φ)FCcBbaa(i − 1) + 0.5MccBBaa(i − 1)ΦFCcBbaa(i −
1) + 0.125MccBBaa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.25MccBBaa(i − 1)Φ(1 − Φ)FCcBbAa(i − 1) +
0.5MccBBaa(i− 1)FCcBBaa(i− 1) + 0.25MccBBaa(i− 1)(1−Φ)FCcBBAa(i− 1) + 0.25(1−Φ)MccBBAa(i−
1)FccBbaa(i−1)+0.125(1−Φ)MccBBAa(i−1)(1−Φ)FccBbAa(i−1)+0.5(1−Φ)MccBBAa(i−1)FccBBaa(i−
1) + 0.25(1 − Φ)MccBBAa(i− 1)(1 − Φ)FccBBAa(i− 1) + 0.125(1 − Φ)MccBBAa(i− 1)(1 − Φ)FCcBbaa(i−
1) + 0.25(1−Φ)MccBBAa(i− 1)ΦFCcBbaa(i− 1) + 0.0625(1−Φ)MccBBAa(i− 1)(1−Φ)(1−Φ)FCcBbAa(i−
1) + 0.125(1 − Φ)MccBBAa(i− 1)Φ(1 − Φ)FCcBbAa(i− 1) + 0.25(1 − Φ)MccBBAa(i− 1)FCcBBaa(i− 1) +
0.125(1−Φ)MccBBAa(i−1)(1−Φ)FCcBBAa(i−1)+0.125(1−Φ)MCcBbaa(i−1)FccBbaa(i−1)+0.0625(1−
Φ)MCcBbaa(i−1)(1−Φ)FccBbAa(i−1)+0.25(1−Φ)MCcBbaa(i−1)FccBBaa(i−1)+0.125(1−Φ)MCcBbaa(i−
1)(1−Φ)FccBBAa(i− 1) + 0.0625(1−Φ)MCcBbaa(i− 1)(1−Φ)FCcBbaa(i− 1) + 0.125(1−Φ)MCcBbaa(i−
1)ΦFCcBbaa(i−1)+0.03125(1−Φ)MCcBbaa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.0625(1−Φ)MCcBbaa(i−
1)Φ(1−Φ)FCcBbAa(i−1) + 0.125(1−Φ)MCcBbaa(i−1)FCcBBaa(i−1) + 0.0625(1−Φ)MCcBbaa(i−1)(1−
Φ)FCcBBAa(i− 1) + 0.25ΦMCcBbaa(i− 1)FccBbaa(i− 1) + 0.125ΦMCcBbaa(i− 1)(1 − Φ)FccBbAa(i− 1) +
0.5ΦMCcBbaa(i − 1)FccBBaa(i − 1) + 0.25ΦMCcBbaa(i − 1)(1 − Φ)FccBBAa(i − 1) + 0.125ΦMCcBbaa(i −
1)(1 − Φ)FCcBbaa(i − 1) + 0.25ΦMCcBbaa(i − 1)ΦFCcBbaa(i − 1) + 0.0625ΦMCcBbaa(i − 1)(1 − Φ)(1 −
Φ)FCcBbAa(i − 1) + 0.125ΦMCcBbaa(i − 1)Φ(1 − Φ)FCcBbAa(i − 1) + 0.25ΦMCcBbaa(i − 1)FCcBBaa(i −
1) + 0.125ΦMCcBbaa(i− 1)(1 − Φ)FCcBBAa(i− 1) + 0.0625(1 − Φ)(1 − Φ)MCcBbAa(i− 1)FccBbaa(i− 1) +
0.03125(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)FccBbAa(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)FccBBaa(i−
1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)FccBBAa(i−1)+0.03125(1−Φ)(1−Φ)MCcBbAa(i−1)(1−
Φ)FCcBbaa(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)ΦFCcBbaa(i−1)+0.015625(1−Φ)(1−Φ)MCcBbAa(i−
1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.03125(1−Φ)(1−Φ)MCcBbAa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.0625(1−
Φ)(1−Φ)MCcBbAa(i− 1)FCcBBaa(i− 1) + 0.03125(1−Φ)(1−Φ)MCcBbAa(i− 1)(1−Φ)FCcBBAa(i− 1) +
0.125Φ(1−Φ)MCcBbAa(i−1)FccBbaa(i−1)+0.0625Φ(1−Φ)MCcBbAa(i−1)(1−Φ)FccBbAa(i−1)+0.25Φ(1−
Φ)MCcBbAa(i − 1)FccBBaa(i − 1) + 0.125Φ(1 − Φ)MCcBbAa(i − 1)(1 − Φ)FccBBAa(i − 1) + 0.0625Φ(1 −
Φ)MCcBbAa(i− 1)(1 − Φ)FCcBbaa(i− 1) + 0.125Φ(1 − Φ)MCcBbAa(i− 1)ΦFCcBbaa(i− 1) + 0.03125Φ(1 −
Φ)MCcBbAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.0625Φ(1 − Φ)MCcBbAa(i − 1)Φ(1 − Φ)FCcBbAa(i −
1) + 0.125Φ(1 − Φ)MCcBbAa(i − 1)FCcBBaa(i − 1) + 0.0625Φ(1 − Φ)MCcBbAa(i − 1)(1 − Φ)FCcBBAa(i −
1) + 0.25MCcBBaa(i − 1)FccBbaa(i − 1) + 0.125MCcBBaa(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.5MCcBBaa(i −
1)FccBBaa(i−1)+0.25MCcBBaa(i−1)(1−Φ)FccBBAa(i−1)+0.125MCcBBaa(i−1)(1−Φ)FCcBbaa(i−1)+
0.25MCcBBaa(i−1)ΦFCcBbaa(i−1)+0.0625MCcBBaa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.125MCcBBaa(i−
1)Φ(1−Φ)FCcBbAa(i−1)+0.25MCcBBaa(i−1)FCcBBaa(i−1)+0.125MCcBBaa(i−1)(1−Φ)FCcBBAa(i−
1) + 0.125(1 − Φ)MCcBBAa(i− 1)FccBbaa(i− 1) + 0.0625(1 − Φ)MCcBBAa(i− 1)(1 − Φ)FccBbAa(i− 1) +
0.25(1−Φ)MCcBBAa(i−1)FccBBaa(i−1)+0.125(1−Φ)MCcBBAa(i−1)(1−Φ)FccBBAa(i−1)+0.0625(1−
Φ)MCcBBAa(i − 1)(1 − Φ)FCcBbaa(i − 1) + 0.125(1 − Φ)MCcBBAa(i − 1)ΦFCcBbaa(i − 1) + 0.03125(1 −
Φ)MCcBBAa(i− 1)(1−Φ)(1−Φ)FCcBbAa(i− 1) + 0.0625(1−Φ)MCcBBAa(i− 1)Φ(1−Φ)FCcBbAa(i− 1) +
0.125(1 − Φ)MCcBBAa(i− 1)FCcBBaa(i− 1) + 0.0625(1 − Φ)MCcBBAa(i− 1)(1 − Φ)FCcBBAa(i− 1)],

Me
ccBBAa =

(
Ω̄ccBBAa

2

)
[0.125MccBbaa(i−1)(1−Φ)FccBbAa(i−1)+0.25MccBbaa(i−1)ΦFccBbAa(i−1)+

0.25MccBbaa(i−1)FccBbAA(i−1)+0.25MccBbaa(i−1)(1−Φ)FccBBAa(i−1)+0.5MccBbaa(i−1)ΦFccBBAa(i−
1)+0.5MccBbaa(i−1)FccBBAA(i−1)+0.0625MccBbaa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.125MccBbaa(i−
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1)Φ(1−Φ)FCcBbAa(i−1)+0.125MccBbaa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.25MccBbaa(i−1)ΦΦFCcBbAa(i−
1) + 0.125MccBbaa(i− 1)(1−Φ)FCcBbAA(i− 1) + 0.25MccBbaa(i− 1)ΦFCcBbAA(i− 1) + 0.125MccBbaa(i−
1)(1 − Φ)FCcBBAa(i − 1) + 0.25MccBbaa(i − 1)ΦFCcBBAa(i − 1) + 0.25MccBbaa(i − 1)FCcBBAA(i − 1) +
0.125(1−Φ)MccBbAa(i− 1)FccBbaa(i− 1) + 0.125(1−Φ)MccBbAa(i− 1)(1−Φ)FccBbAa(i− 1) + 0.125(1−
Φ)MccBbAa(i− 1)ΦFccBbAa(i− 1) + 0.125(1 − Φ)MccBbAa(i− 1)FccBbAA(i− 1) + 0.25(1 − Φ)MccBbAa(i−
1)FccBBaa(i−1)+0.25(1−Φ)MccBbAa(i−1)(1−Φ)FccBBAa(i−1)+0.25(1−Φ)MccBbAa(i−1)ΦFccBBAa(i−
1)+0.25(1−Φ)MccBbAa(i−1)FccBBAA(i−1)+0.0625(1−Φ)MccBbAa(i−1)(1−Φ)FCcBbaa(i−1)+0.125(1−
Φ)MccBbAa(i− 1)ΦFCcBbaa(i− 1) + 0.0625(1−Φ)MccBbAa(i− 1)(1−Φ)(1−Φ)FCcBbAa(i− 1) + 0.125(1−
Φ)MccBbAa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.0625(1−Φ)MccBbAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.125(1−
Φ)MccBbAa(i − 1)ΦΦFCcBbAa(i − 1) + 0.0625(1 − Φ)MccBbAa(i − 1)(1 − Φ)FCcBbAA(i − 1) + 0.125(1 −
Φ)MccBbAa(i−1)ΦFCcBbAA(i−1)+0.125(1−Φ)MccBbAa(i−1)FCcBBaa(i−1)+0.125(1−Φ)MccBbAa(i−
1)(1 − Φ)FCcBBAa(i − 1) + 0.125(1 − Φ)MccBbAa(i − 1)ΦFCcBBAa(i − 1) + 0.125(1 − Φ)MccBbAa(i −
1)FCcBBAA(i − 1) + 0.25ΦMccBbAa(i − 1)FccBbaa(i − 1) + 0.125ΦMccBbAa(i − 1)(1 − Φ)FccBbAa(i − 1) +
0.5ΦMccBbAa(i−1)FccBBaa(i−1)+0.25ΦMccBbAa(i−1)(1−Φ)FccBBAa(i−1)+0.125ΦMccBbAa(i−1)(1−
Φ)FCcBbaa(i−1)+0.25ΦMccBbAa(i−1)ΦFCcBbaa(i−1)+0.0625ΦMccBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−
1)+0.125ΦMccBbAa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.25ΦMccBbAa(i−1)FCcBBaa(i−1)+0.125ΦMccBbAa(i−
1)(1−Φ)FCcBBAa(i−1)+0.25MccBbAA(i−1)FccBbaa(i−1)+0.125MccBbAA(i−1)(1−Φ)FccBbAa(i−1)+
0.5MccBbAA(i− 1)FccBBaa(i− 1) + 0.25MccBbAA(i− 1)(1 − Φ)FccBBAa(i− 1) + 0.125MccBbAA(i− 1)(1 −
Φ)FCcBbaa(i− 1) + 0.25MccBbAA(i− 1)ΦFCcBbaa(i− 1) + 0.0625MccBbAA(i− 1)(1−Φ)(1−Φ)FCcBbAa(i−
1) + 0.125MccBbAA(i−1)Φ(1−Φ)FCcBbAa(i−1) + 0.25MccBbAA(i−1)FCcBBaa(i−1) + 0.125MccBbAA(i−
1)(1−Φ)FCcBBAa(i−1) + 0.25MccBBaa(i−1)(1−Φ)FccBbAa(i−1) + 0.5MccBBaa(i−1)ΦFccBbAa(i−1) +
0.5MccBBaa(i−1)FccBbAA(i−1)+0.5MccBBaa(i−1)(1−Φ)FccBBAa(i−1)+MccBBaa(i−1)ΦFccBBAa(i−
1) +MccBBaa(i−1)FccBBAA(i−1) + 0.125MccBBaa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1) + 0.25MccBBaa(i−
1)Φ(1−Φ)FCcBbAa(i−1)+0.25MccBBaa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.5MccBBaa(i−1)ΦΦFCcBbAa(i−
1) + 0.25MccBBaa(i− 1)(1 − Φ)FCcBbAA(i− 1) + 0.5MccBBaa(i− 1)ΦFCcBbAA(i− 1) + 0.25MccBBaa(i−
1)(1 − Φ)FCcBBAa(i − 1) + 0.5MccBBaa(i − 1)ΦFCcBBAa(i − 1) + 0.5MccBBaa(i − 1)FCcBBAA(i − 1) +
0.25(1 − Φ)MccBBAa(i − 1)FccBbaa(i − 1) + 0.25(1 − Φ)MccBBAa(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.25(1 −
Φ)MccBBAa(i− 1)ΦFccBbAa(i− 1) + 0.25(1 − Φ)MccBBAa(i− 1)FccBbAA(i− 1) + 0.5(1 − Φ)MccBBAa(i−
1)FccBBaa(i−1)+0.5(1−Φ)MccBBAa(i−1)(1−Φ)FccBBAa(i−1)+0.5(1−Φ)MccBBAa(i−1)ΦFccBBAa(i−
1)+0.5(1−Φ)MccBBAa(i−1)FccBBAA(i−1)+0.125(1−Φ)MccBBAa(i−1)(1−Φ)FCcBbaa(i−1)+0.25(1−
Φ)MccBBAa(i− 1)ΦFCcBbaa(i− 1) + 0.125(1−Φ)MccBBAa(i− 1)(1−Φ)(1−Φ)FCcBbAa(i− 1) + 0.25(1−
Φ)MccBBAa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.125(1−Φ)MccBBAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.25(1−
Φ)MccBBAa(i − 1)ΦΦFCcBbAa(i − 1) + 0.125(1 − Φ)MccBBAa(i − 1)(1 − Φ)FCcBbAA(i − 1) + 0.25(1 −
Φ)MccBBAa(i−1)ΦFCcBbAA(i−1) + 0.25(1−Φ)MccBBAa(i−1)FCcBBaa(i−1) + 0.25(1−Φ)MccBBAa(i−
1)(1 − Φ)FCcBBAa(i − 1) + 0.25(1 − Φ)MccBBAa(i − 1)ΦFCcBBAa(i − 1) + 0.25(1 − Φ)MccBBAa(i −
1)FCcBBAA(i − 1) + 0.5ΦMccBBAa(i − 1)FccBbaa(i − 1) + 0.25ΦMccBBAa(i − 1)(1 − Φ)FccBbAa(i − 1) +
ΦMccBBAa(i− 1)FccBBaa(i− 1) + 0.5ΦMccBBAa(i− 1)(1−Φ)FccBBAa(i− 1) + 0.25ΦMccBBAa(i− 1)(1−
Φ)FCcBbaa(i−1)+0.5ΦMccBBAa(i−1)ΦFCcBbaa(i−1)+0.125ΦMccBBAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−
1)+0.25ΦMccBBAa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.5ΦMccBBAa(i−1)FCcBBaa(i−1)+0.25ΦMccBBAa(i−
1)(1 − Φ)FCcBBAa(i − 1) + 0.5MccBBAA(i − 1)FccBbaa(i − 1) + 0.25MccBBAA(i − 1)(1 − Φ)FccBbAa(i −
1) +MccBBAA(i− 1)FccBBaa(i− 1) + 0.5MccBBAA(i− 1)(1−Φ)FccBBAa(i− 1) + 0.25MccBBAA(i− 1)(1−
Φ)FCcBbaa(i− 1) + 0.5MccBBAA(i− 1)ΦFCcBbaa(i− 1) + 0.125MccBBAA(i− 1)(1−Φ)(1−Φ)FCcBbAa(i−
1) + 0.25MccBBAA(i− 1)Φ(1−Φ)FCcBbAa(i− 1) + 0.5MccBBAA(i− 1)FCcBBaa(i− 1) + 0.25MccBBAA(i−
1)(1−Φ)FCcBBAa(i− 1) + 0.0625(1−Φ)MCcBbaa(i− 1)(1−Φ)FccBbAa(i− 1) + 0.125(1−Φ)MCcBbaa(i−
1)ΦFccBbAa(i−1)+0.125(1−Φ)MCcBbaa(i−1)FccBbAA(i−1)+0.125(1−Φ)MCcBbaa(i−1)(1−Φ)FccBBAa(i−
1) + 0.25(1−Φ)MCcBbaa(i− 1)ΦFccBBAa(i− 1) + 0.25(1−Φ)MCcBbaa(i− 1)FccBBAA(i− 1) + 0.03125(1−
Φ)MCcBbaa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.0625(1 − Φ)MCcBbaa(i − 1)Φ(1 − Φ)FCcBbAa(i −
1) + 0.0625(1 − Φ)MCcBbaa(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.125(1 − Φ)MCcBbaa(i − 1)ΦΦFCcBbAa(i −
1) + 0.0625(1 − Φ)MCcBbaa(i − 1)(1 − Φ)FCcBbAA(i − 1) + 0.125(1 − Φ)MCcBbaa(i − 1)ΦFCcBbAA(i −
1) + 0.0625(1−Φ)MCcBbaa(i− 1)(1−Φ)FCcBBAa(i− 1) + 0.125(1−Φ)MCcBbaa(i− 1)ΦFCcBBAa(i− 1) +
0.125(1−Φ)MCcBbaa(i−1)FCcBBAA(i−1)+0.125ΦMCcBbaa(i−1)(1−Φ)FccBbAa(i−1)+0.25ΦMCcBbaa(i−
1)ΦFccBbAa(i− 1) + 0.25ΦMCcBbaa(i− 1)FccBbAA(i− 1) + 0.25ΦMCcBbaa(i− 1)(1 − Φ)FccBBAa(i− 1) +
0.5ΦMCcBbaa(i− 1)ΦFccBBAa(i− 1) + 0.5ΦMCcBbaa(i− 1)FccBBAA(i− 1) + 0.0625ΦMCcBbaa(i− 1)(1 −
Φ)(1 − Φ)FCcBbAa(i − 1) + 0.125ΦMCcBbaa(i − 1)Φ(1 − Φ)FCcBbAa(i − 1) + 0.125ΦMCcBbaa(i − 1)(1 −
Φ)ΦFCcBbAa(i−1)+0.25ΦMCcBbaa(i−1)ΦΦFCcBbAa(i−1)+0.125ΦMCcBbaa(i−1)(1−Φ)FCcBbAA(i−1)+
0.25ΦMCcBbaa(i− 1)ΦFCcBbAA(i− 1) + 0.125ΦMCcBbaa(i− 1)(1−Φ)FCcBBAa(i− 1) + 0.25ΦMCcBbaa(i−
1)ΦFCcBBAa(i−1)+0.25ΦMCcBbaa(i−1)FCcBBAA(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)FccBbaa(i−
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1) + 0.0625(1 − Φ)(1 − Φ)MCcBbAa(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.0625(1 − Φ)(1 − Φ)MCcBbAa(i −
1)ΦFccBbAa(i−1) + 0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)FccBbAA(i−1) + 0.125(1−Φ)(1−Φ)MCcBbAa(i−
1)FccBBaa(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)FccBBAa(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−
1)ΦFccBBAa(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)FccBBAA(i−1)+0.03125(1−Φ)(1−Φ)MCcBbAa(i−
1)(1 − Φ)FCcBbaa(i − 1) + 0.0625(1 − Φ)(1 − Φ)MCcBbAa(i − 1)ΦFCcBbaa(i − 1) + 0.03125(1 − Φ)(1 −
Φ)MCcBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)Φ(1−Φ)FCcBbAa(i−
1) + 0.03125(1 − Φ)(1 − Φ)MCcBbAa(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.0625(1 − Φ)(1 − Φ)MCcBbAa(i −
1)ΦΦFCcBbAa(i− 1) + 0.03125(1 − Φ)(1 − Φ)MCcBbAa(i− 1)(1 − Φ)FCcBbAA(i− 1) + 0.0625(1 − Φ)(1 −
Φ)MCcBbAa(i − 1)ΦFCcBbAA(i − 1) + 0.0625(1 − Φ)(1 − Φ)MCcBbAa(i − 1)FCcBBaa(i − 1) + 0.0625(1 −
Φ)(1 − Φ)MCcBbAa(i − 1)(1 − Φ)FCcBBAa(i − 1) + 0.0625(1 − Φ)(1 − Φ)MCcBbAa(i − 1)ΦFCcBBAa(i −
1) + 0.0625(1−Φ)(1−Φ)MCcBbAa(i− 1)FCcBBAA(i− 1) + 0.125Φ(1−Φ)MCcBbAa(i− 1)FccBbaa(i− 1) +
0.125Φ(1 − Φ)MCcBbAa(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.125Φ(1 − Φ)MCcBbAa(i − 1)ΦFccBbAa(i − 1) +
0.125Φ(1 − Φ)MCcBbAa(i − 1)FccBbAA(i − 1) + 0.25Φ(1 − Φ)MCcBbAa(i − 1)FccBBaa(i − 1) + 0.25Φ(1 −
Φ)MCcBbAa(i − 1)(1 − Φ)FccBBAa(i − 1) + 0.25Φ(1 − Φ)MCcBbAa(i − 1)ΦFccBBAa(i − 1) + 0.25Φ(1 −
Φ)MCcBbAa(i − 1)FccBBAA(i − 1) + 0.0625Φ(1 − Φ)MCcBbAa(i − 1)(1 − Φ)FCcBbaa(i − 1) + 0.125Φ(1 −
Φ)MCcBbAa(i−1)ΦFCcBbaa(i−1)+0.0625Φ(1−Φ)MCcBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.125Φ(1−
Φ)MCcBbAa(i − 1)Φ(1 − Φ)FCcBbAa(i − 1) + 0.0625Φ(1 − Φ)MCcBbAa(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) +
0.125Φ(1−Φ)MCcBbAa(i− 1)ΦΦFCcBbAa(i− 1) + 0.0625Φ(1−Φ)MCcBbAa(i− 1)(1−Φ)FCcBbAA(i− 1) +
0.125Φ(1−Φ)MCcBbAa(i−1)ΦFCcBbAA(i−1)+0.125Φ(1−Φ)MCcBbAa(i−1)FCcBBaa(i−1)+0.125Φ(1−
Φ)MCcBbAa(i− 1)(1 − Φ)FCcBBAa(i− 1) + 0.125Φ(1 − Φ)MCcBbAa(i− 1)ΦFCcBBAa(i− 1) + 0.125Φ(1 −
Φ)MCcBbAa(i−1)FCcBBAA(i−1)+0.125(1−Φ)ΦMCcBbAa(i−1)FccBbaa(i−1)+0.0625(1−Φ)ΦMCcBbAa(i−
1)(1−Φ)FccBbAa(i− 1) + 0.25(1−Φ)ΦMCcBbAa(i− 1)FccBBaa(i− 1) + 0.125(1−Φ)ΦMCcBbAa(i− 1)(1−
Φ)FccBBAa(i − 1) + 0.0625(1 − Φ)ΦMCcBbAa(i − 1)(1 − Φ)FCcBbaa(i − 1) + 0.125(1 − Φ)ΦMCcBbAa(i −
1)ΦFCcBbaa(i−1)+0.03125(1−Φ)ΦMCcBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.0625(1−Φ)ΦMCcBbAa(i−
1)Φ(1−Φ)FCcBbAa(i−1)+0.125(1−Φ)ΦMCcBbAa(i−1)FCcBBaa(i−1)+0.0625(1−Φ)ΦMCcBbAa(i−1)(1−
Φ)FCcBBAa(i−1)+0.25ΦΦMCcBbAa(i−1)FccBbaa(i−1)+0.125ΦΦMCcBbAa(i−1)(1−Φ)FccBbAa(i−1)+
0.5ΦΦMCcBbAa(i−1)FccBBaa(i−1)+0.25ΦΦMCcBbAa(i−1)(1−Φ)FccBBAa(i−1)+0.125ΦΦMCcBbAa(i−
1)(1 − Φ)FCcBbaa(i− 1) + 0.25ΦΦMCcBbAa(i− 1)ΦFCcBbaa(i− 1) + 0.0625ΦΦMCcBbAa(i− 1)(1 − Φ)(1 −
Φ)FCcBbAa(i− 1) + 0.125ΦΦMCcBbAa(i− 1)Φ(1−Φ)FCcBbAa(i− 1) + 0.25ΦΦMCcBbAa(i− 1)FCcBBaa(i−
1)+0.125ΦΦMCcBbAa(i−1)(1−Φ)FCcBBAa(i−1)+0.125(1−Φ)MCcBbAA(i−1)FccBbaa(i−1)+0.0625(1−
Φ)MCcBbAA(i−1)(1−Φ)FccBbAa(i−1)+0.25(1−Φ)MCcBbAA(i−1)FccBBaa(i−1)+0.125(1−Φ)MCcBbAA(i−
1)(1−Φ)FccBBAa(i− 1) + 0.0625(1−Φ)MCcBbAA(i− 1)(1−Φ)FCcBbaa(i− 1) + 0.125(1−Φ)MCcBbAA(i−
1)ΦFCcBbaa(i−1)+0.03125(1−Φ)MCcBbAA(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.0625(1−Φ)MCcBbAA(i−
1)Φ(1−Φ)FCcBbAa(i−1)+0.125(1−Φ)MCcBbAA(i−1)FCcBBaa(i−1)+0.0625(1−Φ)MCcBbAA(i−1)(1−
Φ)FCcBBAa(i− 1) + 0.25ΦMCcBbAA(i− 1)FccBbaa(i− 1) + 0.125ΦMCcBbAA(i− 1)(1−Φ)FccBbAa(i− 1) +
0.5ΦMCcBbAA(i− 1)FccBBaa(i− 1) + 0.25ΦMCcBbAA(i− 1)(1 − Φ)FccBBAa(i− 1) + 0.125ΦMCcBbAA(i−
1)(1 − Φ)FCcBbaa(i − 1) + 0.25ΦMCcBbAA(i − 1)ΦFCcBbaa(i − 1) + 0.0625ΦMCcBbAA(i − 1)(1 − Φ)(1 −
Φ)FCcBbAa(i−1)+0.125ΦMCcBbAA(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.25ΦMCcBbAA(i−1)FCcBBaa(i−1)+
0.125ΦMCcBbAA(i−1)(1−Φ)FCcBBAa(i−1)+0.125MCcBBaa(i−1)(1−Φ)FccBbAa(i−1)+0.25MCcBBaa(i−
1)ΦFccBbAa(i − 1) + 0.25MCcBBaa(i − 1)FccBbAA(i − 1) + 0.25MCcBBaa(i − 1)(1 − Φ)FccBBAa(i − 1) +
0.5MCcBBaa(i − 1)ΦFccBBAa(i − 1) + 0.5MCcBBaa(i − 1)FccBBAA(i − 1) + 0.0625MCcBBaa(i − 1)(1 −
Φ)(1 − Φ)FCcBbAa(i − 1) + 0.125MCcBBaa(i − 1)Φ(1 − Φ)FCcBbAa(i − 1) + 0.125MCcBBaa(i − 1)(1 −
Φ)ΦFCcBbAa(i−1)+0.25MCcBBaa(i−1)ΦΦFCcBbAa(i−1)+0.125MCcBBaa(i−1)(1−Φ)FCcBbAA(i−1)+
0.25MCcBBaa(i − 1)ΦFCcBbAA(i − 1) + 0.125MCcBBaa(i − 1)(1 − Φ)FCcBBAa(i − 1) + 0.25MCcBBaa(i −
1)ΦFCcBBAa(i− 1) + 0.25MCcBBaa(i− 1)FCcBBAA(i− 1) + 0.125(1−Φ)MCcBBAa(i− 1)FccBbaa(i− 1) +
0.125(1−Φ)MCcBBAa(i−1)(1−Φ)FccBbAa(i−1)+0.125(1−Φ)MCcBBAa(i−1)ΦFccBbAa(i−1)+0.125(1−
Φ)MCcBBAa(i−1)FccBbAA(i−1)+0.25(1−Φ)MCcBBAa(i−1)FccBBaa(i−1)+0.25(1−Φ)MCcBBAa(i−1)(1−
Φ)FccBBAa(i−1)+0.25(1−Φ)MCcBBAa(i−1)ΦFccBBAa(i−1)+0.25(1−Φ)MCcBBAa(i−1)FccBBAA(i−
1) + 0.0625(1−Φ)MCcBBAa(i− 1)(1−Φ)FCcBbaa(i− 1) + 0.125(1−Φ)MCcBBAa(i− 1)ΦFCcBbaa(i− 1) +
0.0625(1−Φ)MCcBBAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.125(1−Φ)MCcBBAa(i−1)Φ(1−Φ)FCcBbAa(i−
1) + 0.0625(1−Φ)MCcBBAa(i− 1)(1−Φ)ΦFCcBbAa(i− 1) + 0.125(1−Φ)MCcBBAa(i− 1)ΦΦFCcBbAa(i−
1) + 0.0625(1 − Φ)MCcBBAa(i − 1)(1 − Φ)FCcBbAA(i − 1) + 0.125(1 − Φ)MCcBBAa(i − 1)ΦFCcBbAA(i −
1) + 0.125(1 − Φ)MCcBBAa(i − 1)FCcBBaa(i − 1) + 0.125(1 − Φ)MCcBBAa(i − 1)(1 − Φ)FCcBBAa(i −
1) + 0.125(1 − Φ)MCcBBAa(i − 1)ΦFCcBBAa(i − 1) + 0.125(1 − Φ)MCcBBAa(i − 1)FCcBBAA(i − 1) +
0.25ΦMCcBBAa(i− 1)FccBbaa(i− 1) + 0.125ΦMCcBBAa(i− 1)(1 − Φ)FccBbAa(i− 1) + 0.5ΦMCcBBAa(i−
1)FccBBaa(i−1)+0.25ΦMCcBBAa(i−1)(1−Φ)FccBBAa(i−1)+0.125ΦMCcBBAa(i−1)(1−Φ)FCcBbaa(i−
1) + 0.25ΦMCcBBAa(i − 1)ΦFCcBbaa(i − 1) + 0.0625ΦMCcBBAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) +
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0.125ΦMCcBBAa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.25ΦMCcBBAa(i−1)FCcBBaa(i−1)+0.125ΦMCcBBAa(i−
1)(1−Φ)FCcBBAa(i− 1) + 0.25MCcBBAA(i− 1)FccBbaa(i− 1) + 0.125MCcBBAA(i− 1)(1−Φ)FccBbAa(i−
1) + 0.5MCcBBAA(i− 1)FccBBaa(i− 1) + 0.25MCcBBAA(i− 1)(1−Φ)FccBBAa(i− 1) + 0.125MCcBBAA(i−
1)(1 − Φ)FCcBbaa(i − 1) + 0.25MCcBBAA(i − 1)ΦFCcBbaa(i − 1) + 0.0625MCcBBAA(i − 1)(1 − Φ)(1 −
Φ)FCcBbAa(i− 1) + 0.125MCcBBAA(i− 1)Φ(1−Φ)FCcBbAa(i− 1) + 0.25MCcBBAA(i− 1)FCcBBaa(i− 1) +
0.125MCcBBAA(i− 1)(1 − Φ)FCcBBAa(i− 1)],

Me
ccBBAA =

(
Ω̄ccBBAA

2

)
[0.0625(1−Φ)MccBbAa(i− 1)(1−Φ)FccBbAa(i− 1) + 0.125(1−Φ)MccBbAa(i−

1)ΦFccBbAa(i−1)+0.125(1−Φ)MccBbAa(i−1)FccBbAA(i−1)+0.125(1−Φ)MccBbAa(i−1)(1−Φ)FccBBAa(i−
1) + 0.25(1−Φ)MccBbAa(i− 1)ΦFccBBAa(i− 1) + 0.25(1−Φ)MccBbAa(i− 1)FccBBAA(i− 1) + 0.03125(1−
Φ)MccBbAa(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) + 0.0625(1 − Φ)MccBbAa(i− 1)Φ(1 − Φ)FCcBbAa(i− 1) +
0.0625(1 − Φ)MccBbAa(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.125(1 − Φ)MccBbAa(i − 1)ΦΦFCcBbAa(i − 1) +
0.0625(1 − Φ)MccBbAa(i − 1)(1 − Φ)FCcBbAA(i − 1) + 0.125(1 − Φ)MccBbAa(i − 1)ΦFCcBbAA(i − 1) +
0.0625(1 − Φ)MccBbAa(i − 1)(1 − Φ)FCcBBAa(i − 1) + 0.125(1 − Φ)MccBbAa(i − 1)ΦFCcBBAa(i − 1) +
0.125(1−Φ)MccBbAa(i−1)FCcBBAA(i−1)+0.125ΦMccBbAa(i−1)(1−Φ)FccBbAa(i−1)+0.25ΦMccBbAa(i−
1)ΦFccBbAa(i− 1) + 0.25ΦMccBbAa(i− 1)FccBbAA(i− 1) + 0.25ΦMccBbAa(i− 1)(1 − Φ)FccBBAa(i− 1) +
0.5ΦMccBbAa(i−1)ΦFccBBAa(i−1)+0.5ΦMccBbAa(i−1)FccBBAA(i−1)+0.0625ΦMccBbAa(i−1)(1−Φ)(1−
Φ)FCcBbAa(i−1)+0.125ΦMccBbAa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.125ΦMccBbAa(i−1)(1−Φ)ΦFCcBbAa(i−
1)+0.25ΦMccBbAa(i−1)ΦΦFCcBbAa(i−1)+0.125ΦMccBbAa(i−1)(1−Φ)FCcBbAA(i−1)+0.25ΦMccBbAa(i−
1)ΦFCcBbAA(i− 1) + 0.125ΦMccBbAa(i− 1)(1 − Φ)FCcBBAa(i− 1) + 0.25ΦMccBbAa(i− 1)ΦFCcBBAa(i−
1) + 0.25ΦMccBbAa(i− 1)FCcBBAA(i− 1) + 0.125MccBbAA(i− 1)(1−Φ)FccBbAa(i− 1) + 0.25MccBbAA(i−
1)ΦFccBbAa(i − 1) + 0.25MccBbAA(i − 1)FccBbAA(i − 1) + 0.25MccBbAA(i − 1)(1 − Φ)FccBBAa(i − 1) +
0.5MccBbAA(i−1)ΦFccBBAa(i−1) + 0.5MccBbAA(i−1)FccBBAA(i−1) + 0.0625MccBbAA(i−1)(1−Φ)(1−
Φ)FCcBbAa(i−1)+0.125MccBbAA(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.125MccBbAA(i−1)(1−Φ)ΦFCcBbAa(i−
1)+0.25MccBbAA(i−1)ΦΦFCcBbAa(i−1)+0.125MccBbAA(i−1)(1−Φ)FCcBbAA(i−1)+0.25MccBbAA(i−
1)ΦFCcBbAA(i − 1) + 0.125MccBbAA(i − 1)(1 − Φ)FCcBBAa(i − 1) + 0.25MccBbAA(i − 1)ΦFCcBBAa(i −
1) + 0.25MccBbAA(i − 1)FCcBBAA(i − 1) + 0.125(1 − Φ)MccBBAa(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.25(1 −
Φ)MccBBAa(i−1)ΦFccBbAa(i−1)+0.25(1−Φ)MccBBAa(i−1)FccBbAA(i−1)+0.25(1−Φ)MccBBAa(i−1)(1−
Φ)FccBBAa(i−1)+0.5(1−Φ)MccBBAa(i−1)ΦFccBBAa(i−1)+0.5(1−Φ)MccBBAa(i−1)FccBBAA(i−1)+
0.0625(1−Φ)MccBBAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.125(1−Φ)MccBBAa(i−1)Φ(1−Φ)FCcBbAa(i−
1) + 0.125(1 − Φ)MccBBAa(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.25(1 − Φ)MccBBAa(i − 1)ΦΦFCcBbAa(i −
1) + 0.125(1 − Φ)MccBBAa(i− 1)(1 − Φ)FCcBbAA(i− 1) + 0.25(1 − Φ)MccBBAa(i− 1)ΦFCcBbAA(i− 1) +
0.125(1 − Φ)MccBBAa(i − 1)(1 − Φ)FCcBBAa(i − 1) + 0.25(1 − Φ)MccBBAa(i − 1)ΦFCcBBAa(i − 1) +
0.25(1−Φ)MccBBAa(i−1)FCcBBAA(i−1)+0.25ΦMccBBAa(i−1)(1−Φ)FccBbAa(i−1)+0.5ΦMccBBAa(i−
1)ΦFccBbAa(i − 1) + 0.5ΦMccBBAa(i − 1)FccBbAA(i − 1) + 0.5ΦMccBBAa(i − 1)(1 − Φ)FccBBAa(i − 1) +
ΦMccBBAa(i− 1)ΦFccBBAa(i− 1) + ΦMccBBAa(i− 1)FccBBAA(i− 1) + 0.125ΦMccBBAa(i− 1)(1−Φ)(1−
Φ)FCcBbAa(i−1)+0.25ΦMccBBAa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.25ΦMccBBAa(i−1)(1−Φ)ΦFCcBbAa(i−
1)+0.5ΦMccBBAa(i−1)ΦΦFCcBbAa(i−1)+0.25ΦMccBBAa(i−1)(1−Φ)FCcBbAA(i−1)+0.5ΦMccBBAa(i−
1)ΦFCcBbAA(i − 1) + 0.25ΦMccBBAa(i − 1)(1 − Φ)FCcBBAa(i − 1) + 0.5ΦMccBBAa(i − 1)ΦFCcBBAa(i −
1) + 0.5ΦMccBBAa(i− 1)FCcBBAA(i− 1) + 0.25MccBBAA(i− 1)(1 − Φ)FccBbAa(i− 1) + 0.5MccBBAA(i−
1)ΦFccBbAa(i − 1) + 0.5MccBBAA(i − 1)FccBbAA(i − 1) + 0.5MccBBAA(i − 1)(1 − Φ)FccBBAa(i − 1) +
MccBBAA(i − 1)ΦFccBBAa(i − 1) + MccBBAA(i − 1)FccBBAA(i − 1) + 0.125MccBBAA(i − 1)(1 − Φ)(1 −
Φ)FCcBbAa(i−1)+0.25MccBBAA(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.25MccBBAA(i−1)(1−Φ)ΦFCcBbAa(i−
1) + 0.5MccBBAA(i− 1)ΦΦFCcBbAa(i− 1) + 0.25MccBBAA(i− 1)(1−Φ)FCcBbAA(i− 1) + 0.5MccBBAA(i−
1)ΦFCcBbAA(i− 1) + 0.25MccBBAA(i− 1)(1−Φ)FCcBBAa(i− 1) + 0.5MccBBAA(i− 1)ΦFCcBBAa(i− 1) +
0.5MccBBAA(i−1)FCcBBAA(i−1)+0.03125(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)FccBbAa(i−1)+0.0625(1−
Φ)(1−Φ)MCcBbAa(i−1)ΦFccBbAa(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)FccBbAA(i−1)+0.0625(1−
Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)FccBBAa(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)ΦFccBBAa(i−1)+0.125(1−
Φ)(1−Φ)MCcBbAa(i−1)FccBBAA(i−1)+0.015625(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−
1) + 0.03125(1 − Φ)(1 − Φ)MCcBbAa(i− 1)Φ(1 − Φ)FCcBbAa(i− 1) + 0.03125(1 − Φ)(1 − Φ)MCcBbAa(i−
1)(1 − Φ)ΦFCcBbAa(i− 1) + 0.0625(1 − Φ)(1 − Φ)MCcBbAa(i− 1)ΦΦFCcBbAa(i− 1) + 0.03125(1 − Φ)(1 −
Φ)MCcBbAa(i−1)(1−Φ)FCcBbAA(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)ΦFCcBbAA(i−1)+0.03125(1−
Φ)(1−Φ)MCcBbAa(i− 1)(1−Φ)FCcBBAa(i− 1) + 0.0625(1−Φ)(1−Φ)MCcBbAa(i− 1)ΦFCcBBAa(i− 1) +
0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)FCcBBAA(i−1)+0.0625Φ(1−Φ)MCcBbAa(i−1)(1−Φ)FccBbAa(i−1)+
0.125Φ(1−Φ)MCcBbAa(i− 1)ΦFccBbAa(i− 1) + 0.125Φ(1−Φ)MCcBbAa(i− 1)FccBbAA(i− 1) + 0.125Φ(1−
Φ)MCcBbAa(i − 1)(1 − Φ)FccBBAa(i − 1) + 0.25Φ(1 − Φ)MCcBbAa(i − 1)ΦFccBBAa(i − 1) + 0.25Φ(1 −
Φ)MCcBbAa(i − 1)FccBBAA(i − 1) + 0.03125Φ(1 − Φ)MCcBbAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) +
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0.0625Φ(1−Φ)MCcBbAa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.0625Φ(1−Φ)MCcBbAa(i−1)(1−Φ)ΦFCcBbAa(i−
1) + 0.125Φ(1−Φ)MCcBbAa(i− 1)ΦΦFCcBbAa(i− 1) + 0.0625Φ(1−Φ)MCcBbAa(i− 1)(1−Φ)FCcBbAA(i−
1) + 0.125Φ(1−Φ)MCcBbAa(i− 1)ΦFCcBbAA(i− 1) + 0.0625Φ(1−Φ)MCcBbAa(i− 1)(1−Φ)FCcBBAa(i−
1) + 0.125Φ(1 − Φ)MCcBbAa(i − 1)ΦFCcBBAa(i − 1) + 0.125Φ(1 − Φ)MCcBbAa(i − 1)FCcBBAA(i − 1) +
0.0625(1 − Φ)ΦMCcBbAa(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.125(1 − Φ)ΦMCcBbAa(i − 1)ΦFccBbAa(i − 1) +
0.125(1 − Φ)ΦMCcBbAa(i − 1)FccBbAA(i − 1) + 0.125(1 − Φ)ΦMCcBbAa(i − 1)(1 − Φ)FccBBAa(i − 1) +
0.25(1−Φ)ΦMCcBbAa(i− 1)ΦFccBBAa(i− 1) + 0.25(1−Φ)ΦMCcBbAa(i− 1)FccBBAA(i− 1) + 0.03125(1−
Φ)ΦMCcBbAa(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) + 0.0625(1 − Φ)ΦMCcBbAa(i− 1)Φ(1 − Φ)FCcBbAa(i−
1)+0.0625(1−Φ)ΦMCcBbAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.125(1−Φ)ΦMCcBbAa(i−1)ΦΦFCcBbAa(i−
1) + 0.0625(1 − Φ)ΦMCcBbAa(i− 1)(1 − Φ)FCcBbAA(i− 1) + 0.125(1 − Φ)ΦMCcBbAa(i− 1)ΦFCcBbAA(i−
1) + 0.0625(1−Φ)ΦMCcBbAa(i− 1)(1−Φ)FCcBBAa(i− 1) + 0.125(1−Φ)ΦMCcBbAa(i− 1)ΦFCcBBAa(i−
1) + 0.125(1 − Φ)ΦMCcBbAa(i − 1)FCcBBAA(i − 1) + 0.125ΦΦMCcBbAa(i − 1)(1 − Φ)FccBbAa(i − 1) +
0.25ΦΦMCcBbAa(i − 1)ΦFccBbAa(i − 1) + 0.25ΦΦMCcBbAa(i − 1)FccBbAA(i − 1) + 0.25ΦΦMCcBbAa(i −
1)(1 − Φ)FccBBAa(i − 1) + 0.5ΦΦMCcBbAa(i − 1)ΦFccBBAa(i − 1) + 0.5ΦΦMCcBbAa(i − 1)FccBBAA(i −
1)+0.0625ΦΦMCcBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.125ΦΦMCcBbAa(i−1)Φ(1−Φ)FCcBbAa(i−1)+
0.125ΦΦMCcBbAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.25ΦΦMCcBbAa(i−1)ΦΦFCcBbAa(i−1)+0.125ΦΦMCcBbAa(i−
1)(1−Φ)FCcBbAA(i−1)+0.25ΦΦMCcBbAa(i−1)ΦFCcBbAA(i−1)+0.125ΦΦMCcBbAa(i−1)(1−Φ)FCcBBAa(i−
1) + 0.25ΦΦMCcBbAa(i − 1)ΦFCcBBAa(i − 1) + 0.25ΦΦMCcBbAa(i − 1)FCcBBAA(i − 1) + 0.0625(1 −
Φ)MCcBbAA(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.125(1 − Φ)MCcBbAA(i − 1)ΦFccBbAa(i − 1) + 0.125(1 −
Φ)MCcBbAA(i−1)FccBbAA(i−1)+0.125(1−Φ)MCcBbAA(i−1)(1−Φ)FccBBAa(i−1)+0.25(1−Φ)MCcBbAA(i−
1)ΦFccBBAa(i−1)+0.25(1−Φ)MCcBbAA(i−1)FccBBAA(i−1)+0.03125(1−Φ)MCcBbAA(i−1)(1−Φ)(1−
Φ)FCcBbAa(i − 1) + 0.0625(1 − Φ)MCcBbAA(i − 1)Φ(1 − Φ)FCcBbAa(i − 1) + 0.0625(1 − Φ)MCcBbAA(i −
1)(1 − Φ)ΦFCcBbAa(i− 1) + 0.125(1 − Φ)MCcBbAA(i− 1)ΦΦFCcBbAa(i− 1) + 0.0625(1 − Φ)MCcBbAA(i−
1)(1 − Φ)FCcBbAA(i − 1) + 0.125(1 − Φ)MCcBbAA(i − 1)ΦFCcBbAA(i − 1) + 0.0625(1 − Φ)MCcBbAA(i −
1)(1 − Φ)FCcBBAa(i − 1) + 0.125(1 − Φ)MCcBbAA(i − 1)ΦFCcBBAa(i − 1) + 0.125(1 − Φ)MCcBbAA(i −
1)FCcBBAA(i−1)+0.125ΦMCcBbAA(i−1)(1−Φ)FccBbAa(i−1)+0.25ΦMCcBbAA(i−1)ΦFccBbAa(i−1)+
0.25ΦMCcBbAA(i − 1)FccBbAA(i − 1) + 0.25ΦMCcBbAA(i − 1)(1 − Φ)FccBBAa(i − 1) + 0.5ΦMCcBbAA(i −
1)ΦFccBBAa(i−1)+0.5ΦMCcBbAA(i−1)FccBBAA(i−1)+0.0625ΦMCcBbAA(i−1)(1−Φ)(1−Φ)FCcBbAa(i−
1) + 0.125ΦMCcBbAA(i − 1)Φ(1 − Φ)FCcBbAa(i − 1) + 0.125ΦMCcBbAA(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) +
0.25ΦMCcBbAA(i−1)ΦΦFCcBbAa(i−1)+0.125ΦMCcBbAA(i−1)(1−Φ)FCcBbAA(i−1)+0.25ΦMCcBbAA(i−
1)ΦFCcBbAA(i− 1) + 0.125ΦMCcBbAA(i− 1)(1−Φ)FCcBBAa(i− 1) + 0.25ΦMCcBbAA(i− 1)ΦFCcBBAa(i−
1) + 0.25ΦMCcBbAA(i − 1)FCcBBAA(i − 1) + 0.0625(1 − Φ)MCcBBAa(i − 1)(1 − Φ)FccBbAa(i − 1) +
0.125(1 − Φ)MCcBBAa(i − 1)ΦFccBbAa(i − 1) + 0.125(1 − Φ)MCcBBAa(i − 1)FccBbAA(i − 1) + 0.125(1 −
Φ)MCcBBAa(i − 1)(1 − Φ)FccBBAa(i − 1) + 0.25(1 − Φ)MCcBBAa(i − 1)ΦFccBBAa(i − 1) + 0.25(1 −
Φ)MCcBBAa(i−1)FccBBAA(i−1)+0.03125(1−Φ)MCcBBAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.0625(1−
Φ)MCcBBAa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.0625(1−Φ)MCcBBAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.125(1−
Φ)MCcBBAa(i− 1)ΦΦFCcBbAa(i− 1) + 0.0625(1 − Φ)MCcBBAa(i− 1)(1 − Φ)FCcBbAA(i− 1) + 0.125(1 −
Φ)MCcBBAa(i − 1)ΦFCcBbAA(i − 1) + 0.0625(1 − Φ)MCcBBAa(i − 1)(1 − Φ)FCcBBAa(i − 1) + 0.125(1 −
Φ)MCcBBAa(i− 1)ΦFCcBBAa(i− 1) + 0.125(1−Φ)MCcBBAa(i− 1)FCcBBAA(i− 1) + 0.125ΦMCcBBAa(i−
1)(1−Φ)FccBbAa(i− 1) + 0.25ΦMCcBBAa(i− 1)ΦFccBbAa(i− 1) + 0.25ΦMCcBBAa(i− 1)FccBbAA(i− 1) +
0.25ΦMCcBBAa(i− 1)(1−Φ)FccBBAa(i− 1) + 0.5ΦMCcBBAa(i− 1)ΦFccBBAa(i− 1) + 0.5ΦMCcBBAa(i−
1)FccBBAA(i− 1) + 0.0625ΦMCcBBAa(i− 1)(1−Φ)(1−Φ)FCcBbAa(i− 1) + 0.125ΦMCcBBAa(i− 1)Φ(1−
Φ)FCcBbAa(i−1)+0.125ΦMCcBBAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.25ΦMCcBBAa(i−1)ΦΦFCcBbAa(i−1)+
0.125ΦMCcBBAa(i−1)(1−Φ)FCcBbAA(i−1)+0.25ΦMCcBBAa(i−1)ΦFCcBbAA(i−1)+0.125ΦMCcBBAa(i−
1)(1 − Φ)FCcBBAa(i− 1) + 0.25ΦMCcBBAa(i− 1)ΦFCcBBAa(i− 1) + 0.25ΦMCcBBAa(i− 1)FCcBBAA(i−
1)+0.125MCcBBAA(i−1)(1−Φ)FccBbAa(i−1)+0.25MCcBBAA(i−1)ΦFccBbAa(i−1)+0.25MCcBBAA(i−
1)FccBbAA(i − 1) + 0.25MCcBBAA(i − 1)(1 − Φ)FccBBAa(i − 1) + 0.5MCcBBAA(i − 1)ΦFccBBAa(i − 1) +
0.5MCcBBAA(i−1)FccBBAA(i−1)+0.0625MCcBBAA(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.125MCcBBAA(i−
1)Φ(1−Φ)FCcBbAa(i−1)+0.125MCcBBAA(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.25MCcBBAA(i−1)ΦΦFCcBbAa(i−
1)+0.125MCcBBAA(i−1)(1−Φ)FCcBbAA(i−1)+0.25MCcBBAA(i−1)ΦFCcBbAA(i−1)+0.125MCcBBAA(i−
1)(1−Φ)FCcBBAa(i− 1) + 0.25MCcBBAA(i− 1)ΦFCcBBAa(i− 1) + 0.25MCcBBAA(i− 1)FCcBBAA(i− 1)],

Me
Ccbbaa =

(
Ω̄Ccbbaa

2

)
[0.5Mccbbaa(i−1)FCcbbaa(i−1)+0.25Mccbbaa(i−1)FCcbbAa(i−1)+0.25Mccbbaa(i−

1)(1−Φ)FCcBbaa(i−1)+0.125Mccbbaa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+Mccbbaa(i−1)FCCbbaa(i−1)+
0.5Mccbbaa(i− 1)FCCbbAa(i− 1) + 0.5Mccbbaa(i− 1)(1−Φ)FCCBbaa(i− 1) + 0.25Mccbbaa(i− 1)(1−Φ)(1−
Φ)FCCBbAa(i−1)+0.25MccbbAa(i−1)FCcbbaa(i−1)+0.125MccbbAa(i−1)FCcbbAa(i−1)+0.125MccbbAa(i−
1)(1−Φ)FCcBbaa(i−1)+0.0625MccbbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.5MccbbAa(i−1)FCCbbaa(i−1)+
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0.25MccbbAa(i−1)FCCbbAa(i−1)+0.25MccbbAa(i−1)(1−Φ)FCCBbaa(i−1)+0.125MccbbAa(i−1)(1−Φ)(1−
Φ)FCCBbAa(i−1)+0.25MccBbaa(i−1)FCcbbaa(i−1)+0.125MccBbaa(i−1)FCcbbAa(i−1)+0.125MccBbaa(i−
1)(1−Φ)FCcBbaa(i−1)+0.0625MccBbaa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.5MccBbaa(i−1)FCCbbaa(i−1)+
0.25MccBbaa(i−1)FCCbbAa(i−1)+0.25MccBbaa(i−1)(1−Φ)FCCBbaa(i−1)+0.125MccBbaa(i−1)(1−Φ)(1−
Φ)FCCBbAa(i−1)+0.125(1−Φ)MccBbAa(i−1)FCcbbaa(i−1)+0.0625(1−Φ)MccBbAa(i−1)FCcbbAa(i−1)+
0.0625(1−Φ)MccBbAa(i−1)(1−Φ)FCcBbaa(i−1)+0.03125(1−Φ)MccBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+
0.25(1−Φ)MccBbAa(i−1)FCCbbaa(i−1)+0.125(1−Φ)MccBbAa(i−1)FCCbbAa(i−1)+0.125(1−Φ)MccBbAa(i−
1)(1 − Φ)FCCBbaa(i − 1) + 0.0625(1 − Φ)MccBbAa(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.5MCcbbaa(i −
1)Fccbbaa(i− 1) + 0.25MCcbbaa(i− 1)FccbbAa(i− 1) + 0.25MCcbbaa(i− 1)FccBbaa(i− 1) + 0.125MCcbbaa(i−
1)(1−Φ)FccBbAa(i−1)+0.5MCcbbaa(i−1)FCcbbaa(i−1)+0.25MCcbbaa(i−1)FCcbbAa(i−1)+0.25MCcbbaa(i−
1)(1−Φ)FCcBbaa(i−1)+0.125MCcbbaa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.5MCcbbaa(i−1)FCCbbaa(i−
1) + 0.25MCcbbaa(i − 1)FCCbbAa(i − 1) + 0.25MCcbbaa(i − 1)(1 − Φ)FCCBbaa(i − 1) + 0.125MCcbbaa(i −
1)(1−Φ)(1−Φ)FCCBbAa(i− 1) + 0.25MCcbbAa(i− 1)Fccbbaa(i− 1) + 0.125MCcbbAa(i− 1)FccbbAa(i− 1) +
0.125MCcbbAa(i−1)FccBbaa(i−1)+0.0625MCcbbAa(i−1)(1−Φ)FccBbAa(i−1)+0.25MCcbbAa(i−1)FCcbbaa(i−
1) + 0.125MCcbbAa(i− 1)FCcbbAa(i− 1) + 0.125MCcbbAa(i− 1)(1−Φ)FCcBbaa(i− 1) + 0.0625MCcbbAa(i−
1)(1−Φ)(1−Φ)FCcBbAa(i−1) + 0.25MCcbbAa(i−1)FCCbbaa(i−1) + 0.125MCcbbAa(i−1)FCCbbAa(i−1) +
0.125MCcbbAa(i−1)(1−Φ)FCCBbaa(i−1) + 0.0625MCcbbAa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1) + 0.25(1−
Φ)MCcBbaa(i − 1)Fccbbaa(i − 1) + 0.125(1 − Φ)MCcBbaa(i − 1)FccbbAa(i − 1) + 0.125(1 − Φ)MCcBbaa(i −
1)FccBbaa(i−1)+0.0625(1−Φ)MCcBbaa(i−1)(1−Φ)FccBbAa(i−1)+0.25(1−Φ)MCcBbaa(i−1)FCcbbaa(i−
1) + 0.125(1 − Φ)MCcBbaa(i − 1)FCcbbAa(i − 1) + 0.125(1 − Φ)MCcBbaa(i − 1)(1 − Φ)FCcBbaa(i − 1) +
0.0625(1 − Φ)MCcBbaa(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) + 0.25(1 − Φ)MCcBbaa(i− 1)FCCbbaa(i− 1) +
0.125(1−Φ)MCcBbaa(i−1)FCCbbAa(i−1)+0.125(1−Φ)MCcBbaa(i−1)(1−Φ)FCCBbaa(i−1)+0.0625(1−
Φ)MCcBbaa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)Fccbbaa(i−1)+0.0625(1−
Φ)(1−Φ)MCcBbAa(i− 1)FccbbAa(i− 1) + 0.0625(1−Φ)(1−Φ)MCcBbAa(i− 1)FccBbaa(i− 1) + 0.03125(1−
Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)FccBbAa(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)FCcbbaa(i−1)+0.0625(1−
Φ)(1 − Φ)MCcBbAa(i − 1)FCcbbAa(i − 1) + 0.0625(1 − Φ)(1 − Φ)MCcBbAa(i − 1)(1 − Φ)FCcBbaa(i − 1) +
0.03125(1 − Φ)(1 − Φ)MCcBbAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.125(1 − Φ)(1 − Φ)MCcBbAa(i −
1)FCCbbaa(i−1) + 0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)FCCbbAa(i−1) + 0.0625(1−Φ)(1−Φ)MCcBbAa(i−
1)(1−Φ)FCCBbaa(i−1)+0.03125(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+MCCbbaa(i−
1)Fccbbaa(i−1)+0.5MCCbbaa(i−1)FccbbAa(i−1)+0.5MCCbbaa(i−1)FccBbaa(i−1)+0.25MCCbbaa(i−1)(1−
Φ)FccBbAa(i−1) + 0.5MCCbbaa(i−1)FCcbbaa(i−1) + 0.25MCCbbaa(i−1)FCcbbAa(i−1) + 0.25MCCbbaa(i−
1)(1−Φ)FCcBbaa(i−1)+0.125MCCbbaa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.5MCCbbAa(i−1)Fccbbaa(i−
1) + 0.25MCCbbAa(i − 1)FccbbAa(i − 1) + 0.25MCCbbAa(i − 1)FccBbaa(i − 1) + 0.125MCCbbAa(i − 1)(1 −
Φ)FccBbAa(i−1)+0.25MCCbbAa(i−1)FCcbbaa(i−1)+0.125MCCbbAa(i−1)FCcbbAa(i−1)+0.125MCCbbAa(i−
1)(1 − Φ)FCcBbaa(i− 1) + 0.0625MCCbbAa(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) + 0.5(1 − Φ)MCCBbaa(i−
1)Fccbbaa(i − 1) + 0.25(1 − Φ)MCCBbaa(i − 1)FccbbAa(i − 1) + 0.25(1 − Φ)MCCBbaa(i − 1)FccBbaa(i −
1) + 0.125(1 − Φ)MCCBbaa(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.25(1 − Φ)MCCBbaa(i − 1)FCcbbaa(i − 1) +
0.125(1−Φ)MCCBbaa(i−1)FCcbbAa(i−1)+0.125(1−Φ)MCCBbaa(i−1)(1−Φ)FCcBbaa(i−1)+0.0625(1−
Φ)MCCBbaa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.25(1−Φ)(1−Φ)MCCBbAa(i−1)Fccbbaa(i−1)+0.125(1−
Φ)(1−Φ)MCCBbAa(i− 1)FccbbAa(i− 1) + 0.125(1−Φ)(1−Φ)MCCBbAa(i− 1)FccBbaa(i− 1) + 0.0625(1−
Φ)(1 − Φ)MCCBbAa(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.125(1 − Φ)(1 − Φ)MCCBbAa(i − 1)FCcbbaa(i − 1) +
0.0625(1−Φ)(1−Φ)MCCBbAa(i−1)FCcbbAa(i−1)+0.0625(1−Φ)(1−Φ)MCCBbAa(i−1)(1−Φ)FCcBbaa(i−
1) + 0.03125(1 − Φ)(1 − Φ)MCCBbAa(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1)],

Me
CcbbAa =

(
Ω̄CcbbAa

2

)
[0.25Mccbbaa(i−1)FCcbbAa(i−1)+0.5Mccbbaa(i−1)FCcbbAA(i−1)+0.125Mccbbaa(i−

1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.25Mccbbaa(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.25Mccbbaa(i − 1)(1 −
Φ)FCcBbAA(i − 1) + 0.5Mccbbaa(i − 1)FCCbbAa(i − 1) + Mccbbaa(i − 1)FCCbbAA(i − 1) + 0.25Mccbbaa(i −
1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.5Mccbbaa(i−1)(1−Φ)FCCBbAA(i−1)+0.25MccbbAa(i−1)FCcbbaa(i−1)+
0.25MccbbAa(i−1)FCcbbAa(i−1)+0.25MccbbAa(i−1)FCcbbAA(i−1)+0.125MccbbAa(i−1)(1−Φ)FCcBbaa(i−
1) + 0.125MccbbAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.125MccbbAa(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) +
0.125MccbbAa(i−1)(1−Φ)FCcBbAA(i−1)+0.5MccbbAa(i−1)FCCbbaa(i−1)+0.5MccbbAa(i−1)FCCbbAa(i−
1) + 0.5MccbbAa(i− 1)FCCbbAA(i− 1) + 0.25MccbbAa(i− 1)(1−Φ)FCCBbaa(i− 1) + 0.25MccbbAa(i− 1)(1−
Φ)(1−Φ)FCCBbAa(i− 1) + 0.25MccbbAa(i− 1)(1−Φ)FCCBbAA(i− 1) + 0.5MccbbAA(i− 1)FCcbbaa(i− 1) +
0.25MccbbAA(i−1)FCcbbAa(i−1)+0.25MccbbAA(i−1)(1−Φ)FCcBbaa(i−1)+0.125MccbbAA(i−1)(1−Φ)(1−
Φ)FCcBbAa(i−1)+MccbbAA(i−1)FCCbbaa(i−1)+0.5MccbbAA(i−1)FCCbbAa(i−1)+0.5MccbbAA(i−1)(1−
Φ)FCCBbaa(i−1)+0.25MccbbAA(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.125MccBbaa(i−1)FCcbbAa(i−1)+
0.25MccBbaa(i− 1)FCcbbAA(i− 1) + 0.0625MccBbaa(i− 1)(1−Φ)(1−Φ)FCcBbAa(i− 1) + 0.125MccBbaa(i−
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1)(1−Φ)ΦFCcBbAa(i−1)+0.125MccBbaa(i−1)(1−Φ)FCcBbAA(i−1)+0.25MccBbaa(i−1)FCCbbAa(i−1)+
0.5MccBbaa(i−1)FCCbbAA(i−1)+0.125MccBbaa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.25MccBbaa(i−1)(1−
Φ)FCCBbAA(i−1)+0.125(1−Φ)MccBbAa(i−1)FCcbbaa(i−1)+0.125(1−Φ)MccBbAa(i−1)FCcbbAa(i−1)+
0.125(1−Φ)MccBbAa(i−1)FCcbbAA(i−1)+0.0625(1−Φ)MccBbAa(i−1)(1−Φ)FCcBbaa(i−1)+0.0625(1−
Φ)MccBbAa(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) + 0.0625(1 − Φ)MccBbAa(i− 1)(1 − Φ)ΦFCcBbAa(i− 1) +
0.0625(1−Φ)MccBbAa(i− 1)(1−Φ)FCcBbAA(i− 1) + 0.25(1−Φ)MccBbAa(i− 1)FCCbbaa(i− 1) + 0.25(1−
Φ)MccBbAa(i−1)FCCbbAa(i−1)+0.25(1−Φ)MccBbAa(i−1)FCCbbAA(i−1)+0.125(1−Φ)MccBbAa(i−1)(1−
Φ)FCCBbaa(i− 1) + 0.125(1−Φ)MccBbAa(i− 1)(1−Φ)(1−Φ)FCCBbAa(i− 1) + 0.125(1−Φ)MccBbAa(i−
1)(1 − Φ)FCCBbAA(i − 1) + 0.25ΦMccBbAa(i − 1)FCcbbaa(i − 1) + 0.125ΦMccBbAa(i − 1)FCcbbAa(i − 1) +
0.125ΦMccBbAa(i − 1)(1 − Φ)FCcBbaa(i − 1) + 0.0625ΦMccBbAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) +
0.5ΦMccBbAa(i − 1)FCCbbaa(i − 1) + 0.25ΦMccBbAa(i − 1)FCCbbAa(i − 1) + 0.25ΦMccBbAa(i − 1)(1 −
Φ)FCCBbaa(i− 1) + 0.125ΦMccBbAa(i− 1)(1−Φ)(1−Φ)FCCBbAa(i− 1) + 0.25MccBbAA(i− 1)FCcbbaa(i−
1) + 0.125MccBbAA(i− 1)FCcbbAa(i− 1) + 0.125MccBbAA(i− 1)(1−Φ)FCcBbaa(i− 1) + 0.0625MccBbAA(i−
1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.5MccBbAA(i − 1)FCCbbaa(i − 1) + 0.25MccBbAA(i − 1)FCCbbAa(i −
1) + 0.25MccBbAA(i − 1)(1 − Φ)FCCBbaa(i − 1) + 0.125MccBbAA(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) +
0.25MCcbbaa(i−1)FccbbAa(i−1)+0.5MCcbbaa(i−1)FccbbAA(i−1)+0.125MCcbbaa(i−1)(1−Φ)FccBbAa(i−
1)+0.25MCcbbaa(i−1)ΦFccBbAa(i−1)+0.25MCcbbaa(i−1)FccBbAA(i−1)+0.25MCcbbaa(i−1)FCcbbAa(i−
1) + 0.5MCcbbaa(i−1)FCcbbAA(i−1) + 0.125MCcbbaa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1) + 0.25MCcbbaa(i−
1)(1−Φ)ΦFCcBbAa(i−1)+0.25MCcbbaa(i−1)(1−Φ)FCcBbAA(i−1)+0.25MCcbbaa(i−1)FCCbbAa(i−1)+
0.5MCcbbaa(i−1)FCCbbAA(i−1)+0.125MCcbbaa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.25MCcbbaa(i−1)(1−
Φ)FCCBbAA(i−1)+0.25MCcbbAa(i−1)Fccbbaa(i−1)+0.25MCcbbAa(i−1)FccbbAa(i−1)+0.25MCcbbAa(i−
1)FccbbAA(i − 1) + 0.125MCcbbAa(i − 1)FccBbaa(i − 1) + 0.125MCcbbAa(i − 1)(1 − Φ)FccBbAa(i − 1) +
0.125MCcbbAa(i− 1)ΦFccBbAa(i− 1) + 0.125MCcbbAa(i− 1)FccBbAA(i− 1) + 0.25MCcbbAa(i− 1)FCcbbaa(i−
1) + 0.25MCcbbAa(i − 1)FCcbbAa(i − 1) + 0.25MCcbbAa(i − 1)FCcbbAA(i − 1) + 0.125MCcbbAa(i − 1)(1 −
Φ)FCcBbaa(i−1)+0.125MCcbbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.125MCcbbAa(i−1)(1−Φ)ΦFCcBbAa(i−
1) + 0.125MCcbbAa(i − 1)(1 − Φ)FCcBbAA(i − 1) + 0.25MCcbbAa(i − 1)FCCbbaa(i − 1) + 0.25MCcbbAa(i −
1)FCCbbAa(i − 1) + 0.25MCcbbAa(i − 1)FCCbbAA(i − 1) + 0.125MCcbbAa(i − 1)(1 − Φ)FCCBbaa(i − 1) +
0.125MCcbbAa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.125MCcbbAa(i−1)(1−Φ)FCCBbAA(i−1)+0.5MCcbbAA(i−
1)Fccbbaa(i−1)+0.25MCcbbAA(i−1)FccbbAa(i−1)+0.25MCcbbAA(i−1)FccBbaa(i−1)+0.125MCcbbAA(i−
1)(1−Φ)FccBbAa(i−1)+0.5MCcbbAA(i−1)FCcbbaa(i−1)+0.25MCcbbAA(i−1)FCcbbAa(i−1)+0.25MCcbbAA(i−
1)(1−Φ)FCcBbaa(i−1)+0.125MCcbbAA(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.5MCcbbAA(i−1)FCCbbaa(i−
1) + 0.25MCcbbAA(i− 1)FCCbbAa(i− 1) + 0.25MCcbbAA(i− 1)(1 − Φ)FCCBbaa(i− 1) + 0.125MCcbbAA(i−
1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.125(1 − Φ)MCcBbaa(i − 1)FccbbAa(i − 1) + 0.25(1 − Φ)MCcBbaa(i −
1)FccbbAA(i−1)+0.0625(1−Φ)MCcBbaa(i−1)(1−Φ)FccBbAa(i−1)+0.125(1−Φ)MCcBbaa(i−1)ΦFccBbAa(i−
1) + 0.125(1 − Φ)MCcBbaa(i − 1)FccBbAA(i − 1) + 0.125(1 − Φ)MCcBbaa(i − 1)FCcbbAa(i − 1) + 0.25(1 −
Φ)MCcBbaa(i− 1)FCcbbAA(i− 1) + 0.0625(1−Φ)MCcBbaa(i− 1)(1−Φ)(1−Φ)FCcBbAa(i− 1) + 0.125(1−
Φ)MCcBbaa(i− 1)(1−Φ)ΦFCcBbAa(i− 1) + 0.125(1−Φ)MCcBbaa(i− 1)(1−Φ)FCcBbAA(i− 1) + 0.125(1−
Φ)MCcBbaa(i− 1)FCCbbAa(i− 1) + 0.25(1−Φ)MCcBbaa(i− 1)FCCbbAA(i− 1) + 0.0625(1−Φ)MCcBbaa(i−
1)(1 − Φ)(1 − Φ)FCCBbAa(i− 1) + 0.125(1 − Φ)MCcBbaa(i− 1)(1 − Φ)FCCBbAA(i− 1) + 0.125(1 − Φ)(1 −
Φ)MCcBbAa(i − 1)Fccbbaa(i − 1) + 0.125(1 − Φ)(1 − Φ)MCcBbAa(i − 1)FccbbAa(i − 1) + 0.125(1 − Φ)(1 −
Φ)MCcBbAa(i− 1)FccbbAA(i− 1) + 0.0625(1−Φ)(1−Φ)MCcBbAa(i− 1)FccBbaa(i− 1) + 0.0625(1−Φ)(1−
Φ)MCcBbAa(i−1)(1−Φ)FccBbAa(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)ΦFccBbAa(i−1)+0.0625(1−
Φ)(1−Φ)MCcBbAa(i−1)FccBbAA(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)FCcbbaa(i−1)+0.125(1−Φ)(1−
Φ)MCcBbAa(i− 1)FCcbbAa(i− 1) + 0.125(1−Φ)(1−Φ)MCcBbAa(i− 1)FCcbbAA(i− 1) + 0.0625(1−Φ)(1−
Φ)MCcBbAa(i− 1)(1−Φ)FCcBbaa(i− 1) + 0.0625(1−Φ)(1−Φ)MCcBbAa(i− 1)(1−Φ)(1−Φ)FCcBbAa(i−
1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)(1−
Φ)FCcBbAA(i− 1) + 0.125(1−Φ)(1−Φ)MCcBbAa(i− 1)FCCbbaa(i− 1) + 0.125(1−Φ)(1−Φ)MCcBbAa(i−
1)FCCbbAa(i− 1) + 0.125(1−Φ)(1−Φ)MCcBbAa(i− 1)FCCbbAA(i− 1) + 0.0625(1−Φ)(1−Φ)MCcBbAa(i−
1)(1−Φ)FCCBbaa(i− 1) + 0.0625(1−Φ)(1−Φ)MCcBbAa(i− 1)(1−Φ)(1−Φ)FCCBbAa(i− 1) + 0.0625(1−
Φ)(1−Φ)MCcBbAa(i− 1)(1−Φ)FCCBbAA(i− 1) + 0.25(1−Φ)ΦMCcBbAa(i− 1)Fccbbaa(i− 1) + 0.125(1−
Φ)ΦMCcBbAa(i−1)FccbbAa(i−1)+0.125(1−Φ)ΦMCcBbAa(i−1)FccBbaa(i−1)+0.0625(1−Φ)ΦMCcBbAa(i−
1)(1−Φ)FccBbAa(i−1)+0.25(1−Φ)ΦMCcBbAa(i−1)FCcbbaa(i−1)+0.125(1−Φ)ΦMCcBbAa(i−1)FCcbbAa(i−
1) + 0.125(1 − Φ)ΦMCcBbAa(i − 1)(1 − Φ)FCcBbaa(i − 1) + 0.0625(1 − Φ)ΦMCcBbAa(i − 1)(1 − Φ)(1 −
Φ)FCcBbAa(i−1)+0.25(1−Φ)ΦMCcBbAa(i−1)FCCbbaa(i−1)+0.125(1−Φ)ΦMCcBbAa(i−1)FCCbbAa(i−
1) + 0.125(1 − Φ)ΦMCcBbAa(i − 1)(1 − Φ)FCCBbaa(i − 1) + 0.0625(1 − Φ)ΦMCcBbAa(i − 1)(1 − Φ)(1 −
Φ)FCCBbAa(i − 1) + 0.25(1 − Φ)MCcBbAA(i − 1)Fccbbaa(i − 1) + 0.125(1 − Φ)MCcBbAA(i − 1)FccbbAa(i −
1) + 0.125(1 − Φ)MCcBbAA(i − 1)FccBbaa(i − 1) + 0.0625(1 − Φ)MCcBbAA(i − 1)(1 − Φ)FccBbAa(i − 1) +
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0.25(1 − Φ)MCcBbAA(i − 1)FCcbbaa(i − 1) + 0.125(1 − Φ)MCcBbAA(i − 1)FCcbbAa(i − 1) + 0.125(1 −
Φ)MCcBbAA(i− 1)(1 − Φ)FCcBbaa(i− 1) + 0.0625(1 − Φ)MCcBbAA(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) +
0.25(1 − Φ)MCcBbAA(i − 1)FCCbbaa(i − 1) + 0.125(1 − Φ)MCcBbAA(i − 1)FCCbbAa(i − 1) + 0.125(1 −
Φ)MCcBbAA(i− 1)(1−Φ)FCCBbaa(i− 1) + 0.0625(1−Φ)MCcBbAA(i− 1)(1−Φ)(1−Φ)FCCBbAa(i− 1) +
0.5MCCbbaa(i−1)FccbbAa(i−1)+MCCbbaa(i−1)FccbbAA(i−1)+0.25MCCbbaa(i−1)(1−Φ)FccBbAa(i−1)+
0.5MCCbbaa(i−1)ΦFccBbAa(i−1)+0.5MCCbbaa(i−1)FccBbAA(i−1)+0.25MCCbbaa(i−1)FCcbbAa(i−1)+
0.5MCCbbaa(i− 1)FCcbbAA(i− 1) + 0.125MCCbbaa(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) + 0.25MCCbbaa(i−
1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.25MCCbbaa(i − 1)(1 − Φ)FCcBbAA(i − 1) + 0.5MCCbbAa(i − 1)Fccbbaa(i −
1) + 0.5MCCbbAa(i− 1)FccbbAa(i− 1) + 0.5MCCbbAa(i− 1)FccbbAA(i− 1) + 0.25MCCbbAa(i− 1)FccBbaa(i−
1) + 0.25MCCbbAa(i− 1)(1 − Φ)FccBbAa(i− 1) + 0.25MCCbbAa(i− 1)ΦFccBbAa(i− 1) + 0.25MCCbbAa(i−
1)FccBbAA(i−1)+0.25MCCbbAa(i−1)FCcbbaa(i−1)+0.25MCCbbAa(i−1)FCcbbAa(i−1)+0.25MCCbbAa(i−
1)FCcbbAA(i−1)+0.125MCCbbAa(i−1)(1−Φ)FCcBbaa(i−1)+0.125MCCbbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−
1)+0.125MCCbbAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.125MCCbbAa(i−1)(1−Φ)FCcBbAA(i−1)+MCCbbAA(i−
1)Fccbbaa(i−1)+0.5MCCbbAA(i−1)FccbbAa(i−1)+0.5MCCbbAA(i−1)FccBbaa(i−1)+0.25MCCbbAA(i−1)(1−
Φ)FccBbAa(i−1)+0.5MCCbbAA(i−1)FCcbbaa(i−1)+0.25MCCbbAA(i−1)FCcbbAa(i−1)+0.25MCCbbAA(i−
1)(1 − Φ)FCcBbaa(i− 1) + 0.125MCCbbAA(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) + 0.25(1 − Φ)MCCBbaa(i−
1)FccbbAa(i−1)+0.5(1−Φ)MCCBbaa(i−1)FccbbAA(i−1)+0.125(1−Φ)MCCBbaa(i−1)(1−Φ)FccBbAa(i−
1) + 0.25(1 − Φ)MCCBbaa(i− 1)ΦFccBbAa(i− 1) + 0.25(1 − Φ)MCCBbaa(i− 1)FccBbAA(i− 1) + 0.125(1 −
Φ)MCCBbaa(i−1)FCcbbAa(i−1)+0.25(1−Φ)MCCBbaa(i−1)FCcbbAA(i−1)+0.0625(1−Φ)MCCBbaa(i−1)(1−
Φ)(1−Φ)FCcBbAa(i−1)+0.125(1−Φ)MCCBbaa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.125(1−Φ)MCCBbaa(i−
1)(1−Φ)FCcBbAA(i−1)+0.25(1−Φ)(1−Φ)MCCBbAa(i−1)Fccbbaa(i−1)+0.25(1−Φ)(1−Φ)MCCBbAa(i−
1)FccbbAa(i − 1) + 0.25(1 − Φ)(1 − Φ)MCCBbAa(i − 1)FccbbAA(i − 1) + 0.125(1 − Φ)(1 − Φ)MCCBbAa(i −
1)FccBbaa(i−1)+0.125(1−Φ)(1−Φ)MCCBbAa(i−1)(1−Φ)FccBbAa(i−1)+0.125(1−Φ)(1−Φ)MCCBbAa(i−
1)ΦFccBbAa(i−1) + 0.125(1−Φ)(1−Φ)MCCBbAa(i−1)FccBbAA(i−1) + 0.125(1−Φ)(1−Φ)MCCBbAa(i−
1)FCcbbaa(i− 1) + 0.125(1 − Φ)(1 − Φ)MCCBbAa(i− 1)FCcbbAa(i− 1) + 0.125(1 − Φ)(1 − Φ)MCCBbAa(i−
1)FCcbbAA(i − 1) + 0.0625(1 − Φ)(1 − Φ)MCCBbAa(i − 1)(1 − Φ)FCcBbaa(i − 1) + 0.0625(1 − Φ)(1 −
Φ)MCCBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.0625(1−Φ)(1−Φ)MCCBbAa(i−1)(1−Φ)ΦFCcBbAa(i−
1) + 0.0625(1−Φ)(1−Φ)MCCBbAa(i−1)(1−Φ)FCcBbAA(i−1) + 0.25(1−Φ)ΦMCCBbAa(i−1)FccbbAa(i−
1) + 0.25(1 − Φ)ΦMCCBbAa(i− 1)FccBbaa(i− 1) + 0.125(1 − Φ)ΦMCCBbAa(i− 1)(1 − Φ)FccBbAa(i− 1) +
0.25(1 − Φ)ΦMCCBbAa(i − 1)FCcbbaa(i − 1) + 0.125(1 − Φ)ΦMCCBbAa(i − 1)FCcbbAa(i − 1) + 0.125(1 −
Φ)ΦMCCBbAa(i−1)(1−Φ)FCcBbaa(i−1)+0.0625(1−Φ)ΦMCCBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+
0.5(1−Φ)MCCBbAA(i−1)Fccbbaa(i−1)+0.25(1−Φ)MCCBbAA(i−1)FccbbAa(i−1)+0.25(1−Φ)MCCBbAA(i−
1)FccBbaa(i−1)+0.125(1−Φ)MCCBbAA(i−1)(1−Φ)FccBbAa(i−1)+0.25(1−Φ)MCCBbAA(i−1)FCcbbaa(i−
1) + 0.125(1 − Φ)MCCBbAA(i− 1)FCcbbAa(i− 1) + 0.125(1 − Φ)MCCBbAA(i− 1)(1 − Φ)FCcBbaa(i− 1) +
0.0625(1 − Φ)MCCBbAA(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1)],

Me
CcbbAA =

(
Ω̄CcbbAA

2

)
[0.125MccbbAa(i−1)FCcbbAa(i−1)+0.25MccbbAa(i−1)FCcbbAA(i−1)+0.0625MccbbAa(i−

1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) + 0.125MccbbAa(i− 1)(1 − Φ)ΦFCcBbAa(i− 1) + 0.125MccbbAa(i− 1)(1 −
Φ)FCcBbAA(i−1)+0.25MccbbAa(i−1)FCCbbAa(i−1)+0.5MccbbAa(i−1)FCCbbAA(i−1)+0.125MccbbAa(i−
1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.25MccbbAa(i−1)(1−Φ)FCCBbAA(i−1)+0.25MccbbAA(i−1)FCcbbAa(i−
1)+0.5MccbbAA(i−1)FCcbbAA(i−1)+0.125MccbbAA(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.25MccbbAA(i−
1)(1−Φ)ΦFCcBbAa(i−1) + 0.25MccbbAA(i−1)(1−Φ)FCcBbAA(i−1) + 0.5MccbbAA(i−1)FCCbbAa(i−1) +
MccbbAA(i− 1)FCCbbAA(i− 1) + 0.25MccbbAA(i− 1)(1−Φ)(1−Φ)FCCBbAa(i− 1) + 0.5MccbbAA(i− 1)(1−
Φ)FCCBbAA(i−1)+0.0625(1−Φ)MccBbAa(i−1)FCcbbAa(i−1)+0.125(1−Φ)MccBbAa(i−1)FCcbbAA(i−1)+
0.03125(1−Φ)MccBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.0625(1−Φ)MccBbAa(i−1)(1−Φ)ΦFCcBbAa(i−
1) + 0.0625(1 − Φ)MccBbAa(i − 1)(1 − Φ)FCcBbAA(i − 1) + 0.125(1 − Φ)MccBbAa(i − 1)FCCbbAa(i − 1) +
0.25(1 − Φ)MccBbAa(i− 1)FCCbbAA(i− 1) + 0.0625(1 − Φ)MccBbAa(i− 1)(1 − Φ)(1 − Φ)FCCBbAa(i− 1) +
0.125(1−Φ)MccBbAa(i−1)(1−Φ)FCCBbAA(i−1)+0.125ΦMccBbAa(i−1)FCcbbAa(i−1)+0.25ΦMccBbAa(i−
1)FCcbbAA(i − 1) + 0.0625ΦMccBbAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.125ΦMccBbAa(i − 1)(1 −
Φ)ΦFCcBbAa(i− 1) + 0.125ΦMccBbAa(i− 1)(1−Φ)FCcBbAA(i− 1) + 0.25ΦMccBbAa(i− 1)FCCbbAa(i− 1) +
0.5ΦMccBbAa(i−1)FCCbbAA(i−1)+0.125ΦMccBbAa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.25ΦMccBbAa(i−
1)(1 − Φ)FCCBbAA(i − 1) + 0.125MccBbAA(i − 1)FCcbbAa(i − 1) + 0.25MccBbAA(i − 1)FCcbbAA(i − 1) +
0.0625MccBbAA(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.125MccBbAA(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) +
0.125MccBbAA(i−1)(1−Φ)FCcBbAA(i−1)+0.25MccBbAA(i−1)FCCbbAa(i−1)+0.5MccBbAA(i−1)FCCbbAA(i−
1) + 0.125MccBbAA(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.25MccBbAA(i − 1)(1 − Φ)FCCBbAA(i − 1) +
0.125MCcbbAa(i−1)FccbbAa(i−1)+0.25MCcbbAa(i−1)FccbbAA(i−1)+0.0625MCcbbAa(i−1)(1−Φ)FccBbAa(i−
1)+0.125MCcbbAa(i−1)ΦFccBbAa(i−1)+0.125MCcbbAa(i−1)FccBbAA(i−1)+0.125MCcbbAa(i−1)FCcbbAa(i−
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1)+0.25MCcbbAa(i−1)FCcbbAA(i−1)+0.0625MCcbbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.125MCcbbAa(i−
1)(1−Φ)ΦFCcBbAa(i−1)+0.125MCcbbAa(i−1)(1−Φ)FCcBbAA(i−1)+0.125MCcbbAa(i−1)FCCbbAa(i−1)+
0.25MCcbbAa(i−1)FCCbbAA(i−1)+0.0625MCcbbAa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.125MCcbbAa(i−
1)(1−Φ)FCCBbAA(i−1)+0.25MCcbbAA(i−1)FccbbAa(i−1)+0.5MCcbbAA(i−1)FccbbAA(i−1)+0.125MCcbbAA(i−
1)(1 − Φ)FccBbAa(i − 1) + 0.25MCcbbAA(i − 1)ΦFccBbAa(i − 1) + 0.25MCcbbAA(i − 1)FccBbAA(i − 1) +
0.25MCcbbAA(i− 1)FCcbbAa(i− 1) + 0.5MCcbbAA(i− 1)FCcbbAA(i− 1) + 0.125MCcbbAA(i− 1)(1 − Φ)(1 −
Φ)FCcBbAa(i− 1) + 0.25MCcbbAA(i− 1)(1−Φ)ΦFCcBbAa(i− 1) + 0.25MCcbbAA(i− 1)(1−Φ)FCcBbAA(i−
1) + 0.25MCcbbAA(i − 1)FCCbbAa(i − 1) + 0.5MCcbbAA(i − 1)FCCbbAA(i − 1) + 0.125MCcbbAA(i − 1)(1 −
Φ)(1−Φ)FCCBbAa(i−1) + 0.25MCcbbAA(i−1)(1−Φ)FCCBbAA(i−1) + 0.0625(1−Φ)(1−Φ)MCcBbAa(i−
1)FccbbAa(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)FccbbAA(i−1)+0.03125(1−Φ)(1−Φ)MCcBbAa(i−1)(1−
Φ)FccBbAa(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)ΦFccBbAa(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−
1)FccBbAA(i− 1) + 0.0625(1−Φ)(1−Φ)MCcBbAa(i− 1)FCcbbAa(i− 1) + 0.125(1−Φ)(1−Φ)MCcBbAa(i−
1)FCcbbAA(i− 1) + 0.03125(1−Φ)(1−Φ)MCcBbAa(i− 1)(1−Φ)(1−Φ)FCcBbAa(i− 1) + 0.0625(1−Φ)(1−
Φ)MCcBbAa(i− 1)(1−Φ)ΦFCcBbAa(i− 1) + 0.0625(1−Φ)(1−Φ)MCcBbAa(i− 1)(1−Φ)FCcBbAA(i− 1) +
0.0625(1−Φ)(1−Φ)MCcBbAa(i− 1)FCCbbAa(i− 1) + 0.125(1−Φ)(1−Φ)MCcBbAa(i− 1)FCCbbAA(i− 1) +
0.03125(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)(1−
Φ)FCCBbAA(i−1) + 0.125(1−Φ)ΦMCcBbAa(i−1)FccbbAa(i−1) + 0.25(1−Φ)ΦMCcBbAa(i−1)FccbbAA(i−
1) + 0.0625(1 − Φ)ΦMCcBbAa(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.125(1 − Φ)ΦMCcBbAa(i − 1)ΦFccBbAa(i −
1) + 0.125(1−Φ)ΦMCcBbAa(i− 1)FccBbAA(i− 1) + 0.125(1−Φ)ΦMCcBbAa(i− 1)FCcbbAa(i− 1) + 0.25(1−
Φ)ΦMCcBbAa(i−1)FCcbbAA(i−1)+0.0625(1−Φ)ΦMCcBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.125(1−
Φ)ΦMCcBbAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.125(1−Φ)ΦMCcBbAa(i−1)(1−Φ)FCcBbAA(i−1)+0.125(1−
Φ)ΦMCcBbAa(i−1)FCCbbAa(i−1)+0.25(1−Φ)ΦMCcBbAa(i−1)FCCbbAA(i−1)+0.0625(1−Φ)ΦMCcBbAa(i−
1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.125(1 − Φ)ΦMCcBbAa(i − 1)(1 − Φ)FCCBbAA(i − 1) + 0.125(1 −
Φ)MCcBbAA(i−1)FccbbAa(i−1)+0.25(1−Φ)MCcBbAA(i−1)FccbbAA(i−1)+0.0625(1−Φ)MCcBbAA(i−1)(1−
Φ)FccBbAa(i−1) + 0.125(1−Φ)MCcBbAA(i−1)ΦFccBbAa(i−1) + 0.125(1−Φ)MCcBbAA(i−1)FccBbAA(i−
1) + 0.125(1−Φ)MCcBbAA(i− 1)FCcbbAa(i− 1) + 0.25(1−Φ)MCcBbAA(i− 1)FCcbbAA(i− 1) + 0.0625(1−
Φ)MCcBbAA(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.125(1 − Φ)MCcBbAA(i − 1)(1 − Φ)ΦFCcBbAa(i −
1) + 0.125(1 − Φ)MCcBbAA(i− 1)(1 − Φ)FCcBbAA(i− 1) + 0.125(1 − Φ)MCcBbAA(i− 1)FCCbbAa(i− 1) +
0.25(1−Φ)MCcBbAA(i− 1)FCCbbAA(i− 1) + 0.0625(1−Φ)MCcBbAA(i− 1)(1−Φ)(1−Φ)FCCBbAa(i− 1) +
0.125(1−Φ)MCcBbAA(i− 1)(1−Φ)FCCBbAA(i− 1) + 0.25MCCbbAa(i− 1)FccbbAa(i− 1) + 0.5MCCbbAa(i−
1)FccbbAA(i − 1) + 0.125MCCbbAa(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.25MCCbbAa(i − 1)ΦFccBbAa(i − 1) +
0.25MCCbbAa(i− 1)FccBbAA(i− 1) + 0.125MCCbbAa(i− 1)FCcbbAa(i− 1) + 0.25MCCbbAa(i− 1)FCcbbAA(i−
1) + 0.0625MCCbbAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.125MCCbbAa(i − 1)(1 − Φ)ΦFCcBbAa(i −
1) + 0.125MCCbbAa(i − 1)(1 − Φ)FCcBbAA(i − 1) + 0.5MCCbbAA(i − 1)FccbbAa(i − 1) + MCCbbAA(i −
1)FccbbAA(i − 1) + 0.25MCCbbAA(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.5MCCbbAA(i − 1)ΦFccBbAa(i − 1) +
0.5MCCbbAA(i− 1)FccBbAA(i− 1) + 0.25MCCbbAA(i− 1)FCcbbAa(i− 1) + 0.5MCCbbAA(i− 1)FCcbbAA(i−
1) + 0.125MCCbbAA(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) + 0.25MCCbbAA(i− 1)(1 − Φ)ΦFCcBbAa(i− 1) +
0.25MCCbbAA(i− 1)(1−Φ)FCcBbAA(i− 1) + 0.125(1−Φ)(1−Φ)MCCBbAa(i− 1)FccbbAa(i− 1) + 0.25(1−
Φ)(1 − Φ)MCCBbAa(i− 1)FccbbAA(i− 1) + 0.0625(1 − Φ)(1 − Φ)MCCBbAa(i− 1)(1 − Φ)FccBbAa(i− 1) +
0.125(1−Φ)(1−Φ)MCCBbAa(i−1)ΦFccBbAa(i−1) + 0.125(1−Φ)(1−Φ)MCCBbAa(i−1)FccBbAA(i−1) +
0.0625(1−Φ)(1−Φ)MCCBbAa(i− 1)FCcbbAa(i− 1) + 0.125(1−Φ)(1−Φ)MCCBbAa(i− 1)FCcbbAA(i− 1) +
0.03125(1 − Φ)(1 − Φ)MCCBbAa(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) + 0.0625(1 − Φ)(1 − Φ)MCCBbAa(i−
1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.0625(1 − Φ)(1 − Φ)MCCBbAa(i − 1)(1 − Φ)FCcBbAA(i − 1) + 0.25(1 −
Φ)ΦMCCBbAa(i−1)FccbbAa(i−1)+0.5(1−Φ)ΦMCCBbAa(i−1)FccbbAA(i−1)+0.125(1−Φ)ΦMCCBbAa(i−
1)(1 − Φ)FccBbAa(i − 1) + 0.25(1 − Φ)ΦMCCBbAa(i − 1)ΦFccBbAa(i − 1) + 0.25(1 − Φ)ΦMCCBbAa(i −
1)FccBbAA(i−1)+0.125(1−Φ)ΦMCCBbAa(i−1)FCcbbAa(i−1)+0.25(1−Φ)ΦMCCBbAa(i−1)FCcbbAA(i−
1) + 0.0625(1 − Φ)ΦMCCBbAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.125(1 − Φ)ΦMCCBbAa(i − 1)(1 −
Φ)ΦFCcBbAa(i − 1) + 0.125(1 − Φ)ΦMCCBbAa(i − 1)(1 − Φ)FCcBbAA(i − 1) + 0.25(1 − Φ)MCCBbAA(i −
1)FccbbAa(i−1)+0.5(1−Φ)MCCBbAA(i−1)FccbbAA(i−1)+0.125(1−Φ)MCCBbAA(i−1)(1−Φ)FccBbAa(i−
1) + 0.25(1−Φ)MCCBbAA(i− 1)ΦFccBbAa(i− 1) + 0.25(1−Φ)MCCBbAA(i− 1)FccBbAA(i− 1) + 0.125(1−
Φ)MCCBbAA(i−1)FCcbbAa(i−1)+0.25(1−Φ)MCCBbAA(i−1)FCcbbAA(i−1)+0.0625(1−Φ)MCCBbAA(i−
1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.125(1 − Φ)MCCBbAA(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.125(1 −
Φ)MCCBbAA(i− 1)(1 − Φ)FCcBbAA(i− 1)],

Me
CcBbaa =

(
Ω̄CcBbaa

2

)
[0.25Mccbbaa(i − 1)(1 − Φ)FCcBbaa(i − 1) + 0.5Mccbbaa(i − 1)ΦFCcBbaa(i −

1) + 0.125Mccbbaa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.25Mccbbaa(i − 1)Φ(1 − Φ)FCcBbAa(i − 1) +
0.5Mccbbaa(i − 1)FCcBBaa(i − 1) + 0.25Mccbbaa(i − 1)(1 − Φ)FCcBBAa(i − 1) + 0.5Mccbbaa(i − 1)(1 −
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Φ)FCCBbaa(i − 1) + Mccbbaa(i − 1)ΦFCCBbaa(i − 1) + 0.25Mccbbaa(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i −
1) + 0.5Mccbbaa(i− 1)Φ(1 − Φ)FCCBbAa(i− 1) + 0.5Mccbbaa(i− 1)(1 − Φ)ΦFCCBbAa(i− 1) + Mccbbaa(i−
1)FCCBBaa(i− 1) + 0.5Mccbbaa(i− 1)(1−Φ)FCCBBAa(i− 1) + 0.125MccbbAa(i− 1)(1−Φ)FCcBbaa(i− 1) +
0.25MccbbAa(i−1)ΦFCcBbaa(i−1) + 0.0625MccbbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1) + 0.125MccbbAa(i−
1)Φ(1 − Φ)FCcBbAa(i− 1) + 0.25MccbbAa(i− 1)FCcBBaa(i− 1) + 0.125MccbbAa(i− 1)(1 − Φ)FCcBBAa(i−
1) + 0.25MccbbAa(i − 1)(1 − Φ)FCCBbaa(i − 1) + 0.5MccbbAa(i − 1)ΦFCCBbaa(i − 1) + 0.125MccbbAa(i −
1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.25MccbbAa(i − 1)Φ(1 − Φ)FCCBbAa(i − 1) + 0.25MccbbAa(i − 1)(1 −
Φ)ΦFCCBbAa(i − 1) + 0.5MccbbAa(i − 1)FCCBBaa(i − 1) + 0.25MccbbAa(i − 1)(1 − Φ)FCCBBAa(i − 1) +
0.25MccBbaa(i−1)FCcbbaa(i−1)+0.125MccBbaa(i−1)FCcbbAa(i−1)+0.25MccBbaa(i−1)(1−Φ)FCcBbaa(i−
1)+0.25MccBbaa(i−1)ΦFCcBbaa(i−1)+0.125MccBbaa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.125MccBbaa(i−
1)Φ(1−Φ)FCcBbAa(i−1)+0.25MccBbaa(i−1)FCcBBaa(i−1)+0.125MccBbaa(i−1)(1−Φ)FCcBBAa(i−1)+
0.5MccBbaa(i−1)FCCbbaa(i−1)+0.25MccBbaa(i−1)FCCbbAa(i−1)+0.5MccBbaa(i−1)(1−Φ)FCCBbaa(i−
1)+0.5MccBbaa(i−1)ΦFCCBbaa(i−1)+0.25MccBbaa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.25MccBbaa(i−
1)Φ(1−Φ)FCCBbAa(i− 1) + 0.25MccBbaa(i− 1)(1−Φ)ΦFCCBbAa(i− 1) + 0.5MccBbaa(i− 1)FCCBBaa(i−
1) + 0.25MccBbaa(i− 1)(1 − Φ)FCCBBAa(i− 1) + 0.125(1 − Φ)MccBbAa(i− 1)FCcbbaa(i− 1) + 0.0625(1 −
Φ)MccBbAa(i−1)FCcbbAa(i−1)+0.125(1−Φ)MccBbAa(i−1)(1−Φ)FCcBbaa(i−1)+0.125(1−Φ)MccBbAa(i−
1)ΦFCcBbaa(i−1)+0.0625(1−Φ)MccBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.0625(1−Φ)MccBbAa(i−
1)Φ(1−Φ)FCcBbAa(i− 1) + 0.125(1−Φ)MccBbAa(i− 1)FCcBBaa(i− 1) + 0.0625(1−Φ)MccBbAa(i− 1)(1−
Φ)FCcBBAa(i−1)+0.25(1−Φ)MccBbAa(i−1)FCCbbaa(i−1)+0.125(1−Φ)MccBbAa(i−1)FCCbbAa(i−1)+
0.25(1−Φ)MccBbAa(i− 1)(1−Φ)FCCBbaa(i− 1) + 0.25(1−Φ)MccBbAa(i− 1)ΦFCCBbaa(i− 1) + 0.125(1−
Φ)MccBbAa(i− 1)(1 − Φ)(1 − Φ)FCCBbAa(i− 1) + 0.125(1 − Φ)MccBbAa(i− 1)Φ(1 − Φ)FCCBbAa(i− 1) +
0.125(1−Φ)MccBbAa(i−1)(1−Φ)ΦFCCBbAa(i−1)+0.25(1−Φ)MccBbAa(i−1)FCCBBaa(i−1)+0.125(1−
Φ)MccBbAa(i−1)(1−Φ)FCCBBAa(i−1)+0.5MccBBaa(i−1)FCcbbaa(i−1)+0.25MccBBaa(i−1)FCcbbAa(i−
1) + 0.25MccBBaa(i − 1)(1 − Φ)FCcBbaa(i − 1) + 0.125MccBBaa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) +
MccBBaa(i− 1)FCCbbaa(i− 1) + 0.5MccBBaa(i− 1)FCCbbAa(i− 1) + 0.5MccBBaa(i− 1)(1−Φ)FCCBbaa(i−
1) + 0.25MccBBaa(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.25(1 − Φ)MccBBAa(i − 1)FCcbbaa(i − 1) +
0.125(1−Φ)MccBBAa(i−1)FCcbbAa(i−1)+0.125(1−Φ)MccBBAa(i−1)(1−Φ)FCcBbaa(i−1)+0.0625(1−
Φ)MccBBAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.5(1 − Φ)MccBBAa(i − 1)FCCbbaa(i − 1) + 0.25(1 −
Φ)MccBBAa(i−1)FCCbbAa(i−1)+0.25(1−Φ)MccBBAa(i−1)(1−Φ)FCCBbaa(i−1)+0.125(1−Φ)MccBBAa(i−
1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.25MCcbbaa(i−1)FccBbaa(i−1)+0.125MCcbbaa(i−1)(1−Φ)FccBbAa(i−
1) + 0.5MCcbbaa(i− 1)FccBBaa(i− 1) + 0.25MCcbbaa(i− 1)(1−Φ)FccBBAa(i− 1) + 0.25MCcbbaa(i− 1)(1−
Φ)FCcBbaa(i − 1) + 0.5MCcbbaa(i − 1)ΦFCcBbaa(i − 1) + 0.125MCcbbaa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i −
1) + 0.25MCcbbaa(i − 1)Φ(1 − Φ)FCcBbAa(i − 1) + 0.5MCcbbaa(i − 1)FCcBBaa(i − 1) + 0.25MCcbbaa(i −
1)(1 − Φ)FCcBBAa(i − 1) + 0.25MCcbbaa(i − 1)(1 − Φ)FCCBbaa(i − 1) + 0.5MCcbbaa(i − 1)ΦFCCBbaa(i −
1) + 0.125MCcbbaa(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.25MCcbbaa(i − 1)Φ(1 − Φ)FCCBbAa(i − 1) +
0.25MCcbbaa(i− 1)(1 − Φ)ΦFCCBbAa(i− 1) + 0.5MCcbbaa(i− 1)FCCBBaa(i− 1) + 0.25MCcbbaa(i− 1)(1 −
Φ)FCCBBAa(i − 1) + 0.125MCcbbAa(i − 1)FccBbaa(i − 1) + 0.0625MCcbbAa(i − 1)(1 − Φ)FccBbAa(i − 1) +
0.25MCcbbAa(i− 1)FccBBaa(i− 1) + 0.125MCcbbAa(i− 1)(1−Φ)FccBBAa(i− 1) + 0.125MCcbbAa(i− 1)(1−
Φ)FCcBbaa(i− 1) + 0.25MCcbbAa(i− 1)ΦFCcBbaa(i− 1) + 0.0625MCcbbAa(i− 1)(1−Φ)(1−Φ)FCcBbAa(i−
1) + 0.125MCcbbAa(i− 1)Φ(1−Φ)FCcBbAa(i− 1) + 0.25MCcbbAa(i− 1)FCcBBaa(i− 1) + 0.125MCcbbAa(i−
1)(1−Φ)FCcBBAa(i− 1) + 0.125MCcbbAa(i− 1)(1−Φ)FCCBbaa(i− 1) + 0.25MCcbbAa(i− 1)ΦFCCBbaa(i−
1) + 0.0625MCcbbAa(i− 1)(1−Φ)(1−Φ)FCCBbAa(i− 1) + 0.125MCcbbAa(i− 1)Φ(1−Φ)FCCBbAa(i− 1) +
0.125MCcbbAa(i−1)(1−Φ)ΦFCCBbAa(i−1)+0.25MCcbbAa(i−1)FCCBBaa(i−1)+0.125MCcbbAa(i−1)(1−
Φ)FCCBBAa(i−1) + 0.25(1−Φ)MCcBbaa(i−1)Fccbbaa(i−1) + 0.125(1−Φ)MCcBbaa(i−1)FccbbAa(i−1) +
0.25(1 − Φ)MCcBbaa(i − 1)FccBbaa(i − 1) + 0.125(1 − Φ)MCcBbaa(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.25(1 −
Φ)MCcBbaa(i−1)FccBBaa(i−1)+0.125(1−Φ)MCcBbaa(i−1)(1−Φ)FccBBAa(i−1)+0.25(1−Φ)MCcBbaa(i−
1)FCcbbaa(i−1)+0.125(1−Φ)MCcBbaa(i−1)FCcbbAa(i−1)+0.25(1−Φ)MCcBbaa(i−1)(1−Φ)FCcBbaa(i−
1) + 0.25(1 − Φ)MCcBbaa(i− 1)ΦFCcBbaa(i− 1) + 0.125(1 − Φ)MCcBbaa(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i−
1) + 0.125(1 − Φ)MCcBbaa(i − 1)Φ(1 − Φ)FCcBbAa(i − 1) + 0.25(1 − Φ)MCcBbaa(i − 1)FCcBBaa(i − 1) +
0.125(1−Φ)MCcBbaa(i− 1)(1−Φ)FCcBBAa(i− 1) + 0.25(1−Φ)MCcBbaa(i− 1)FCCbbaa(i− 1) + 0.125(1−
Φ)MCcBbaa(i−1)FCCbbAa(i−1)+0.25(1−Φ)MCcBbaa(i−1)(1−Φ)FCCBbaa(i−1)+0.25(1−Φ)MCcBbaa(i−
1)ΦFCCBbaa(i− 1) + 0.125(1−Φ)MCcBbaa(i− 1)(1−Φ)(1−Φ)FCCBbAa(i− 1) + 0.125(1−Φ)MCcBbaa(i−
1)Φ(1−Φ)FCCBbAa(i−1)+0.125(1−Φ)MCcBbaa(i−1)(1−Φ)ΦFCCBbAa(i−1)+0.25(1−Φ)MCcBbaa(i−
1)FCCBBaa(i− 1) + 0.125(1 − Φ)MCcBbaa(i− 1)(1 − Φ)FCCBBAa(i− 1) + 0.5ΦMCcBbaa(i− 1)Fccbbaa(i−
1) + 0.25ΦMCcBbaa(i− 1)FccbbAa(i− 1) + 0.25ΦMCcBbaa(i− 1)FccBbaa(i− 1) + 0.125ΦMCcBbaa(i− 1)(1−
Φ)FccBbAa(i−1)+0.5ΦMCcBbaa(i−1)FCcbbaa(i−1)+0.25ΦMCcBbaa(i−1)FCcbbAa(i−1)+0.25ΦMCcBbaa(i−
1)(1−Φ)FCcBbaa(i−1)+0.125ΦMCcBbaa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.5ΦMCcBbaa(i−1)FCCbbaa(i−
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1)+0.25ΦMCcBbaa(i−1)FCCbbAa(i−1)+0.25ΦMCcBbaa(i−1)(1−Φ)FCCBbaa(i−1)+0.125ΦMCcBbaa(i−
1)(1 − Φ)(1 − Φ)FCCBbAa(i− 1) + 0.125(1 − Φ)(1 − Φ)MCcBbAa(i− 1)Fccbbaa(i− 1) + 0.0625(1 − Φ)(1 −
Φ)MCcBbAa(i− 1)FccbbAa(i− 1) + 0.125(1 − Φ)(1 − Φ)MCcBbAa(i− 1)FccBbaa(i− 1) + 0.0625(1 − Φ)(1 −
Φ)MCcBbAa(i− 1)(1−Φ)FccBbAa(i− 1) + 0.125(1−Φ)(1−Φ)MCcBbAa(i− 1)FccBBaa(i− 1) + 0.0625(1−
Φ)(1 − Φ)MCcBbAa(i − 1)(1 − Φ)FccBBAa(i − 1) + 0.125(1 − Φ)(1 − Φ)MCcBbAa(i − 1)FCcbbaa(i − 1) +
0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)FCcbbAa(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)FCcBbaa(i−
1) + 0.125(1−Φ)(1−Φ)MCcBbAa(i− 1)ΦFCcBbaa(i− 1) + 0.0625(1−Φ)(1−Φ)MCcBbAa(i− 1)(1−Φ)(1−
Φ)FCcBbAa(i − 1) + 0.0625(1 − Φ)(1 − Φ)MCcBbAa(i − 1)Φ(1 − Φ)FCcBbAa(i − 1) + 0.125(1 − Φ)(1 −
Φ)MCcBbAa(i−1)FCcBBaa(i−1) + 0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)FCcBBAa(i−1) + 0.125(1−
Φ)(1−Φ)MCcBbAa(i− 1)FCCbbaa(i− 1) + 0.0625(1−Φ)(1−Φ)MCcBbAa(i− 1)FCCbbAa(i− 1) + 0.125(1−
Φ)(1 − Φ)MCcBbAa(i− 1)(1 − Φ)FCCBbaa(i− 1) + 0.125(1 − Φ)(1 − Φ)MCcBbAa(i− 1)ΦFCCBbaa(i− 1) +
0.0625(1 − Φ)(1 − Φ)MCcBbAa(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.0625(1 − Φ)(1 − Φ)MCcBbAa(i −
1)Φ(1−Φ)FCCBbAa(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)ΦFCCBbAa(i−1)+0.125(1−Φ)(1−
Φ)MCcBbAa(i−1)FCCBBaa(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)FCCBBAa(i−1)+0.25Φ(1−
Φ)MCcBbAa(i−1)Fccbbaa(i−1)+0.125Φ(1−Φ)MCcBbAa(i−1)FccbbAa(i−1)+0.125Φ(1−Φ)MCcBbAa(i−
1)FccBbaa(i − 1) + 0.0625Φ(1 − Φ)MCcBbAa(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.25Φ(1 − Φ)MCcBbAa(i −
1)FCcbbaa(i − 1) + 0.125Φ(1 − Φ)MCcBbAa(i − 1)FCcbbAa(i − 1) + 0.125Φ(1 − Φ)MCcBbAa(i − 1)(1 −
Φ)FCcBbaa(i−1)+0.0625Φ(1−Φ)MCcBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.25Φ(1−Φ)MCcBbAa(i−
1)FCCbbaa(i − 1) + 0.125Φ(1 − Φ)MCcBbAa(i − 1)FCCbbAa(i − 1) + 0.125Φ(1 − Φ)MCcBbAa(i − 1)(1 −
Φ)FCCBbaa(i−1)+0.0625Φ(1−Φ)MCcBbAa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.5MCcBBaa(i−1)Fccbbaa(i−
1) + 0.25MCcBBaa(i − 1)FccbbAa(i − 1) + 0.25MCcBBaa(i − 1)FccBbaa(i − 1) + 0.125MCcBBaa(i − 1)(1 −
Φ)FccBbAa(i−1)+0.5MCcBBaa(i−1)FCcbbaa(i−1)+0.25MCcBBaa(i−1)FCcbbAa(i−1)+0.25MCcBBaa(i−
1)(1−Φ)FCcBbaa(i−1)+0.125MCcBBaa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.5MCcBBaa(i−1)FCCbbaa(i−
1) + 0.25MCcBBaa(i− 1)FCCbbAa(i− 1) + 0.25MCcBBaa(i− 1)(1−Φ)FCCBbaa(i− 1) + 0.125MCcBBaa(i−
1)(1 − Φ)(1 − Φ)FCCBbAa(i− 1) + 0.25(1 − Φ)MCcBBAa(i− 1)Fccbbaa(i− 1) + 0.125(1 − Φ)MCcBBAa(i−
1)FccbbAa(i−1)+0.125(1−Φ)MCcBBAa(i−1)FccBbaa(i−1)+0.0625(1−Φ)MCcBBAa(i−1)(1−Φ)FccBbAa(i−
1) + 0.25(1 − Φ)MCcBBAa(i− 1)FCcbbaa(i− 1) + 0.125(1 − Φ)MCcBBAa(i− 1)FCcbbAa(i− 1) + 0.125(1 −
Φ)MCcBBAa(i−1)(1−Φ)FCcBbaa(i−1)+0.0625(1−Φ)MCcBBAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.25(1−
Φ)MCcBBAa(i−1)FCCbbaa(i−1)+0.125(1−Φ)MCcBBAa(i−1)FCCbbAa(i−1)+0.125(1−Φ)MCcBBAa(i−
1)(1−Φ)FCCBbaa(i− 1) + 0.0625(1−Φ)MCcBBAa(i− 1)(1−Φ)(1−Φ)FCCBbAa(i− 1) + 0.5MCCbbaa(i−
1)FccBbaa(i−1)+0.25MCCbbaa(i−1)(1−Φ)FccBbAa(i−1)+MCCbbaa(i−1)FccBBaa(i−1)+0.5MCCbbaa(i−
1)(1 − Φ)FccBBAa(i − 1) + 0.25MCCbbaa(i − 1)(1 − Φ)FCcBbaa(i − 1) + 0.5MCCbbaa(i − 1)ΦFCcBbaa(i −
1) + 0.125MCCbbaa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.25MCCbbaa(i − 1)Φ(1 − Φ)FCcBbAa(i − 1) +
0.5MCCbbaa(i−1)FCcBBaa(i−1)+0.25MCCbbaa(i−1)(1−Φ)FCcBBAa(i−1)+0.25MCCbbAa(i−1)FccBbaa(i−
1) + 0.125MCCbbAa(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.5MCCbbAa(i − 1)FccBBaa(i − 1) + 0.25MCCbbAa(i −
1)(1−Φ)FccBBAa(i− 1) + 0.125MCCbbAa(i− 1)(1−Φ)FCcBbaa(i− 1) + 0.25MCCbbAa(i− 1)ΦFCcBbaa(i−
1) + 0.0625MCCbbAa(i− 1)(1−Φ)(1−Φ)FCcBbAa(i− 1) + 0.125MCCbbAa(i− 1)Φ(1−Φ)FCcBbAa(i− 1) +
0.25MCCbbAa(i−1)FCcBBaa(i−1) + 0.125MCCbbAa(i−1)(1−Φ)FCcBBAa(i−1) + 0.5(1−Φ)MCCBbaa(i−
1)Fccbbaa(i−1)+0.25(1−Φ)MCCBbaa(i−1)FccbbAa(i−1)+0.5(1−Φ)MCCBbaa(i−1)FccBbaa(i−1)+0.25(1−
Φ)MCCBbaa(i−1)(1−Φ)FccBbAa(i−1)+0.5(1−Φ)MCCBbaa(i−1)FccBBaa(i−1)+0.25(1−Φ)MCCBbaa(i−
1)(1−Φ)FccBBAa(i−1)+0.25(1−Φ)MCCBbaa(i−1)FCcbbaa(i−1)+0.125(1−Φ)MCCBbaa(i−1)FCcbbAa(i−
1)+0.25(1−Φ)MCCBbaa(i−1)(1−Φ)FCcBbaa(i−1)+0.25(1−Φ)MCCBbaa(i−1)ΦFCcBbaa(i−1)+0.125(1−
Φ)MCCBbaa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.125(1−Φ)MCCBbaa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.25(1−
Φ)MCCBbaa(i− 1)FCcBBaa(i− 1) + 0.125(1 − Φ)MCCBbaa(i− 1)(1 − Φ)FCcBBAa(i− 1) + ΦMCCBbaa(i−
1)Fccbbaa(i−1)+0.5ΦMCCBbaa(i−1)FccbbAa(i−1)+0.5ΦMCCBbaa(i−1)FccBbaa(i−1)+0.25ΦMCCBbaa(i−
1)(1 − Φ)FccBbAa(i − 1) + 0.5ΦMCCBbaa(i − 1)FCcbbaa(i − 1) + 0.25ΦMCCBbaa(i − 1)FCcbbAa(i − 1) +
0.25ΦMCCBbaa(i−1)(1−Φ)FCcBbaa(i−1)+0.125ΦMCCBbaa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.25(1−
Φ)(1−Φ)MCCBbAa(i−1)Fccbbaa(i−1)+0.125(1−Φ)(1−Φ)MCCBbAa(i−1)FccbbAa(i−1)+0.25(1−Φ)(1−
Φ)MCCBbAa(i−1)FccBbaa(i−1)+0.125(1−Φ)(1−Φ)MCCBbAa(i−1)(1−Φ)FccBbAa(i−1)+0.25(1−Φ)(1−
Φ)MCCBbAa(i− 1)FccBBaa(i− 1) + 0.125(1−Φ)(1−Φ)MCCBbAa(i− 1)(1−Φ)FccBBAa(i− 1) + 0.125(1−
Φ)(1−Φ)MCCBbAa(i− 1)FCcbbaa(i− 1) + 0.0625(1−Φ)(1−Φ)MCCBbAa(i− 1)FCcbbAa(i− 1) + 0.125(1−
Φ)(1 − Φ)MCCBbAa(i− 1)(1 − Φ)FCcBbaa(i− 1) + 0.125(1 − Φ)(1 − Φ)MCCBbAa(i− 1)ΦFCcBbaa(i− 1) +
0.0625(1−Φ)(1−Φ)MCCBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.0625(1−Φ)(1−Φ)MCCBbAa(i−1)Φ(1−
Φ)FCcBbAa(i−1)+0.125(1−Φ)(1−Φ)MCCBbAa(i−1)FCcBBaa(i−1)+0.0625(1−Φ)(1−Φ)MCCBbAa(i−
1)(1−Φ)FCcBBAa(i−1)+0.5Φ(1−Φ)MCCBbAa(i−1)Fccbbaa(i−1)+0.25Φ(1−Φ)MCCBbAa(i−1)FccbbAa(i−
1) + 0.25Φ(1 − Φ)MCCBbAa(i− 1)FccBbaa(i− 1) + 0.125Φ(1 − Φ)MCCBbAa(i− 1)(1 − Φ)FccBbAa(i− 1) +
0.25Φ(1 − Φ)MCCBbAa(i− 1)FCcbbaa(i− 1) + 0.125Φ(1 − Φ)MCCBbAa(i− 1)FCcbbAa(i− 1) + 0.125Φ(1 −
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Φ)MCCBbAa(i− 1)(1−Φ)FCcBbaa(i− 1) + 0.0625Φ(1−Φ)MCCBbAa(i− 1)(1−Φ)(1−Φ)FCcBbAa(i− 1) +
0.5(1−Φ)ΦMCCBbAa(i−1)Fccbbaa(i−1)+MCCBBaa(i−1)Fccbbaa(i−1)+0.5MCCBBaa(i−1)FccbbAa(i−1)+
0.5MCCBBaa(i−1)FccBbaa(i−1)+0.25MCCBBaa(i−1)(1−Φ)FccBbAa(i−1)+0.5MCCBBaa(i−1)FCcbbaa(i−
1) + 0.25MCCBBaa(i− 1)FCcbbAa(i− 1) + 0.25MCCBBaa(i− 1)(1−Φ)FCcBbaa(i− 1) + 0.125MCCBBaa(i−
1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.5(1 − Φ)MCCBBAa(i − 1)Fccbbaa(i − 1) + 0.25(1 − Φ)MCCBBAa(i −
1)FccbbAa(i−1)+0.25(1−Φ)MCCBBAa(i−1)FccBbaa(i−1)+0.125(1−Φ)MCCBBAa(i−1)(1−Φ)FccBbAa(i−
1) + 0.25(1−Φ)MCCBBAa(i− 1)FCcbbaa(i− 1) + 0.125(1−Φ)MCCBBAa(i− 1)FCcbbAa(i− 1) + 0.125(1 −
Φ)MCCBBAa(i− 1)(1 − Φ)FCcBbaa(i− 1) + 0.0625(1 − Φ)MCCBBAa(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1)],

Me
CcBbAa =

(
Ω̄CcBbAa

2

)
[0.125Mccbbaa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.25Mccbbaa(i − 1)Φ(1 −

Φ)FCcBbAa(i − 1) + 0.25Mccbbaa(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.5Mccbbaa(i − 1)ΦΦFCcBbAa(i − 1) +
0.25Mccbbaa(i − 1)(1 − Φ)FCcBbAA(i − 1) + 0.5Mccbbaa(i − 1)ΦFCcBbAA(i − 1) + 0.25Mccbbaa(i − 1)(1 −
Φ)FCcBBAa(i−1)+0.5Mccbbaa(i−1)ΦFCcBBAa(i−1)+0.5Mccbbaa(i−1)FCcBBAA(i−1)+0.25Mccbbaa(i−
1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.5Mccbbaa(i − 1)Φ(1 − Φ)FCCBbAa(i − 1) + 0.5Mccbbaa(i − 1)(1 −
Φ)ΦFCCBbAa(i − 1) + Mccbbaa(i − 1)ΦΦFCCBbAa(i − 1) + 0.5Mccbbaa(i − 1)(1 − Φ)FCCBbAA(i − 1) +
Mccbbaa(i−1)ΦFCCBbAA(i−1)+0.5Mccbbaa(i−1)(1−Φ)FCCBBAa(i−1)+Mccbbaa(i−1)ΦFCCBBAa(i−1)+
Mccbbaa(i−1)FCCBBAA(i−1)+0.125MccbbAa(i−1)(1−Φ)FCcBbaa(i−1)+0.25MccbbAa(i−1)ΦFCcBbaa(i−
1) + 0.125MccbbAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.25MccbbAa(i − 1)Φ(1 − Φ)FCcBbAa(i − 1) +
0.125MccbbAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.25MccbbAa(i−1)ΦΦFCcBbAa(i−1)+0.125MccbbAa(i−1)(1−
Φ)FCcBbAA(i−1)+0.25MccbbAa(i−1)ΦFCcBbAA(i−1)+0.25MccbbAa(i−1)FCcBBaa(i−1)+0.25MccbbAa(i−
1)(1 − Φ)FCcBBAa(i − 1) + 0.25MccbbAa(i − 1)ΦFCcBBAa(i − 1) + 0.25MccbbAa(i − 1)FCcBBAA(i − 1) +
0.25MccbbAa(i−1)(1−Φ)FCCBbaa(i−1)+0.5MccbbAa(i−1)ΦFCCBbaa(i−1)+0.25MccbbAa(i−1)(1−Φ)(1−
Φ)FCCBbAa(i− 1) + 0.5MccbbAa(i− 1)Φ(1 − Φ)FCCBbAa(i− 1) + 0.5MccbbAa(i− 1)(1 − Φ)ΦFCCBbAa(i−
1) + 0.5MccbbAa(i − 1)ΦΦFCCBbAa(i − 1) + 0.25MccbbAa(i − 1)(1 − Φ)FCCBbAA(i − 1) + 0.5MccbbAa(i −
1)ΦFCCBbAA(i − 1) + 0.5MccbbAa(i − 1)FCCBBaa(i − 1) + 0.5MccbbAa(i − 1)(1 − Φ)FCCBBAa(i − 1) +
0.5MccbbAa(i−1)ΦFCCBBAa(i−1)+0.5MccbbAa(i−1)FCCBBAA(i−1)+0.25MccbbAA(i−1)(1−Φ)FCcBbaa(i−
1)+0.5MccbbAA(i−1)ΦFCcBbaa(i−1)+0.125MccbbAA(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.25MccbbAA(i−
1)Φ(1−Φ)FCcBbAa(i−1)+0.5MccbbAA(i−1)FCcBBaa(i−1)+0.25MccbbAA(i−1)(1−Φ)FCcBBAa(i−1)+
0.5MccbbAA(i−1)(1−Φ)FCCBbaa(i−1) +MccbbAA(i−1)ΦFCCBbaa(i−1) + 0.25MccbbAA(i−1)(1−Φ)(1−
Φ)FCCBbAa(i−1)+0.5MccbbAA(i−1)Φ(1−Φ)FCCBbAa(i−1)+0.5MccbbAA(i−1)(1−Φ)ΦFCCBbAa(i−1)+
MccbbAA(i−1)FCCBBaa(i−1)+0.5MccbbAA(i−1)(1−Φ)FCCBBAa(i−1)+0.125MccBbaa(i−1)FCcbbAa(i−
1)+0.25MccBbaa(i−1)FCcbbAA(i−1)+0.125MccBbaa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.125MccBbaa(i−
1)Φ(1−Φ)FCcBbAa(i−1)+0.25MccBbaa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.25MccBbaa(i−1)ΦΦFCcBbAa(i−
1) + 0.25MccBbaa(i− 1)(1 − Φ)FCcBbAA(i− 1) + 0.25MccBbaa(i− 1)ΦFCcBbAA(i− 1) + 0.125MccBbaa(i−
1)(1 − Φ)FCcBBAa(i − 1) + 0.25MccBbaa(i − 1)ΦFCcBBAa(i − 1) + 0.25MccBbaa(i − 1)FCcBBAA(i − 1) +
0.25MccBbaa(i − 1)FCCbbAa(i − 1) + 0.5MccBbaa(i − 1)FCCbbAA(i − 1) + 0.25MccBbaa(i − 1)(1 − Φ)(1 −
Φ)FCCBbAa(i−1) + 0.25MccBbaa(i−1)Φ(1−Φ)FCCBbAa(i−1) + 0.25MccBbaa(i−1)(1−Φ)ΦFCCBbAa(i−
1) + 0.5MccBbaa(i − 1)ΦΦFCCBbAa(i − 1) + 0.5MccBbaa(i − 1)(1 − Φ)FCCBbAA(i − 1) + 0.5MccBbaa(i −
1)ΦFCCBbAA(i− 1) + 0.25MccBbaa(i− 1)(1 − Φ)FCCBBAa(i− 1) + 0.5MccBbaa(i− 1)ΦFCCBBAa(i− 1) +
0.5MccBbaa(i− 1)FCCBBAA(i− 1) + 0.125(1−Φ)MccBbAa(i− 1)FCcbbaa(i− 1) + 0.125(1−Φ)MccBbAa(i−
1)FCcbbAa(i−1)+0.125(1−Φ)MccBbAa(i−1)FCcbbAA(i−1)+0.125(1−Φ)MccBbAa(i−1)(1−Φ)FCcBbaa(i−
1) + 0.125(1−Φ)MccBbAa(i− 1)ΦFCcBbaa(i− 1) + 0.125(1−Φ)MccBbAa(i− 1)(1−Φ)(1−Φ)FCcBbAa(i−
1) + 0.125(1−Φ)MccBbAa(i−1)Φ(1−Φ)FCcBbAa(i−1) + 0.125(1−Φ)MccBbAa(i−1)(1−Φ)ΦFCcBbAa(i−
1) + 0.125(1−Φ)MccBbAa(i− 1)ΦΦFCcBbAa(i− 1) + 0.125(1−Φ)MccBbAa(i− 1)(1−Φ)FCcBbAA(i− 1) +
0.125(1 − Φ)MccBbAa(i − 1)ΦFCcBbAA(i − 1) + 0.125(1 − Φ)MccBbAa(i − 1)FCcBBaa(i − 1) + 0.125(1 −
Φ)MccBbAa(i − 1)(1 − Φ)FCcBBAa(i − 1) + 0.125(1 − Φ)MccBbAa(i − 1)ΦFCcBBAa(i − 1) + 0.125(1 −
Φ)MccBbAa(i − 1)FCcBBAA(i − 1) + 0.25(1 − Φ)MccBbAa(i − 1)FCCbbaa(i − 1) + 0.25(1 − Φ)MccBbAa(i −
1)FCCbbAa(i−1)+0.25(1−Φ)MccBbAa(i−1)FCCbbAA(i−1)+0.25(1−Φ)MccBbAa(i−1)(1−Φ)FCCBbaa(i−
1)+0.25(1−Φ)MccBbAa(i−1)ΦFCCBbaa(i−1)+0.25(1−Φ)MccBbAa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+
0.25(1−Φ)MccBbAa(i− 1)Φ(1−Φ)FCCBbAa(i− 1) + 0.25(1−Φ)MccBbAa(i− 1)(1−Φ)ΦFCCBbAa(i− 1) +
0.25(1−Φ)MccBbAa(i−1)ΦΦFCCBbAa(i−1)+0.25(1−Φ)MccBbAa(i−1)(1−Φ)FCCBbAA(i−1)+0.25(1−
Φ)MccBbAa(i−1)ΦFCCBbAA(i−1)+0.25(1−Φ)MccBbAa(i−1)FCCBBaa(i−1)+0.25(1−Φ)MccBbAa(i−1)(1−
Φ)FCCBBAa(i−1)+0.25(1−Φ)MccBbAa(i−1)ΦFCCBBAa(i−1)+0.25(1−Φ)MccBbAa(i−1)FCCBBAA(i−
1) + 0.25ΦMccBbAa(i− 1)FCcbbaa(i− 1) + 0.125ΦMccBbAa(i− 1)FCcbbAa(i− 1) + 0.25ΦMccBbAa(i− 1)(1−
Φ)FCcBbaa(i−1)+0.25ΦMccBbAa(i−1)ΦFCcBbaa(i−1)+0.125ΦMccBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−
1)+0.125ΦMccBbAa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.25ΦMccBbAa(i−1)FCcBBaa(i−1)+0.125ΦMccBbAa(i−
1)(1 − Φ)FCcBBAa(i − 1) + 0.5ΦMccBbAa(i − 1)FCCbbaa(i − 1) + 0.25ΦMccBbAa(i − 1)FCCbbAa(i − 1) +
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0.5ΦMccBbAa(i − 1)(1 − Φ)FCCBbaa(i − 1) + 0.5ΦMccBbAa(i − 1)ΦFCCBbaa(i − 1) + 0.25ΦMccBbAa(i −
1)(1−Φ)(1−Φ)FCCBbAa(i−1) + 0.25ΦMccBbAa(i−1)Φ(1−Φ)FCCBbAa(i−1) + 0.25ΦMccBbAa(i−1)(1−
Φ)ΦFCCBbAa(i − 1) + 0.5ΦMccBbAa(i − 1)FCCBBaa(i − 1) + 0.25ΦMccBbAa(i − 1)(1 − Φ)FCCBBAa(i −
1) + 0.25MccBbAA(i − 1)FCcbbaa(i − 1) + 0.125MccBbAA(i − 1)FCcbbAa(i − 1) + 0.25MccBbAA(i − 1)(1 −
Φ)FCcBbaa(i− 1) + 0.25MccBbAA(i− 1)ΦFCcBbaa(i− 1) + 0.125MccBbAA(i− 1)(1−Φ)(1−Φ)FCcBbAa(i−
1) + 0.125MccBbAA(i−1)Φ(1−Φ)FCcBbAa(i−1) + 0.25MccBbAA(i−1)FCcBBaa(i−1) + 0.125MccBbAA(i−
1)(1 − Φ)FCcBBAa(i − 1) + 0.5MccBbAA(i − 1)FCCbbaa(i − 1) + 0.25MccBbAA(i − 1)FCCbbAa(i − 1) +
0.5MccBbAA(i−1)(1−Φ)FCCBbaa(i−1)+0.5MccBbAA(i−1)ΦFCCBbaa(i−1)+0.25MccBbAA(i−1)(1−Φ)(1−
Φ)FCCBbAa(i−1)+0.25MccBbAA(i−1)Φ(1−Φ)FCCBbAa(i−1)+0.25MccBbAA(i−1)(1−Φ)ΦFCCBbAa(i−
1) + 0.5MccBbAA(i− 1)FCCBBaa(i− 1) + 0.25MccBbAA(i− 1)(1 − Φ)FCCBBAa(i− 1) + 0.25MccBBaa(i−
1)FCcbbAa(i− 1) + 0.5MccBBaa(i− 1)FCcbbAA(i− 1) + 0.125MccBBaa(i− 1)(1−Φ)(1−Φ)FCcBbAa(i− 1) +
0.25MccBBaa(i− 1)(1−Φ)ΦFCcBbAa(i− 1) + 0.25MccBBaa(i− 1)(1−Φ)FCcBbAA(i− 1) + 0.5MccBBaa(i−
1)FCCbbAa(i − 1) + MccBBaa(i − 1)FCCbbAA(i − 1) + 0.25MccBBaa(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i −
1) + 0.5MccBBaa(i − 1)(1 − Φ)FCCBbAA(i − 1) + 0.25(1 − Φ)MccBBAa(i − 1)FCcbbaa(i − 1) + 0.25(1 −
Φ)MccBBAa(i− 1)FCcbbAa(i− 1) + 0.25(1 − Φ)MccBBAa(i− 1)FCcbbAA(i− 1) + 0.125(1 − Φ)MccBBAa(i−
1)(1−Φ)FCcBbaa(i−1)+0.125(1−Φ)MccBBAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.125(1−Φ)MccBBAa(i−
1)(1−Φ)ΦFCcBbAa(i− 1) + 0.125(1−Φ)MccBBAa(i− 1)(1−Φ)FCcBbAA(i− 1) + 0.5(1−Φ)MccBBAa(i−
1)FCCbbaa(i− 1) + 0.5(1−Φ)MccBBAa(i− 1)FCCbbAa(i− 1) + 0.5(1−Φ)MccBBAa(i− 1)FCCbbAA(i− 1) +
0.25(1−Φ)MccBBAa(i−1)(1−Φ)FCCBbaa(i−1)+0.25(1−Φ)MccBBAa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+
0.25(1−Φ)MccBBAa(i−1)(1−Φ)FCCBbAA(i−1)+0.5ΦMccBBAa(i−1)FCcbbaa(i−1)+0.25ΦMccBBAa(i−
1)FCcbbAa(i − 1) + 0.25ΦMccBBAa(i − 1)(1 − Φ)FCcBbaa(i − 1) + 0.125ΦMccBBAa(i − 1)(1 − Φ)(1 −
Φ)FCcBbAa(i−1)+ΦMccBBAa(i−1)FCCbbaa(i−1)+0.5ΦMccBBAa(i−1)FCCbbAa(i−1)+0.5ΦMccBBAa(i−
1)(1−Φ)FCCBbaa(i−1)+0.25ΦMccBBAa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.5MccBBAA(i−1)FCcbbaa(i−
1)+0.25MccBBAA(i−1)FCcbbAa(i−1)+0.25MccBBAA(i−1)(1−Φ)FCcBbaa(i−1)+0.125MccBBAA(i−1)(1−
Φ)(1−Φ)FCcBbAa(i−1)+MccBBAA(i−1)FCCbbaa(i−1)+0.5MccBBAA(i−1)FCCbbAa(i−1)+0.5MccBBAA(i−
1)(1 − Φ)FCCBbaa(i− 1) + 0.25MccBBAA(i− 1)(1 − Φ)(1 − Φ)FCCBbAa(i− 1) + 0.125MCcbbaa(i− 1)(1 −
Φ)FccBbAa(i−1)+0.25MCcbbaa(i−1)ΦFccBbAa(i−1)+0.25MCcbbaa(i−1)FccBbAA(i−1)+0.25MCcbbaa(i−
1)(1 − Φ)FccBBAa(i − 1) + 0.5MCcbbaa(i − 1)ΦFccBBAa(i − 1) + 0.5MCcbbaa(i − 1)FccBBAA(i − 1) +
0.125MCcbbaa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.25MCcbbaa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.25MCcbbaa(i−
1)(1−Φ)ΦFCcBbAa(i− 1) + 0.5MCcbbaa(i− 1)ΦΦFCcBbAa(i− 1) + 0.25MCcbbaa(i− 1)(1−Φ)FCcBbAA(i−
1) + 0.5MCcbbaa(i − 1)ΦFCcBbAA(i − 1) + 0.25MCcbbaa(i − 1)(1 − Φ)FCcBBAa(i − 1) + 0.5MCcbbaa(i −
1)ΦFCcBBAa(i−1)+0.5MCcbbaa(i−1)FCcBBAA(i−1)+0.125MCcbbaa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+
0.25MCcbbaa(i− 1)Φ(1−Φ)FCCBbAa(i− 1) + 0.25MCcbbaa(i− 1)(1−Φ)ΦFCCBbAa(i− 1) + 0.5MCcbbaa(i−
1)ΦΦFCCBbAa(i − 1) + 0.25MCcbbaa(i − 1)(1 − Φ)FCCBbAA(i − 1) + 0.5MCcbbaa(i − 1)ΦFCCBbAA(i −
1) + 0.25MCcbbaa(i − 1)(1 − Φ)FCCBBAa(i − 1) + 0.5MCcbbaa(i − 1)ΦFCCBBAa(i − 1) + 0.5MCcbbaa(i −
1)FCCBBAA(i − 1) + 0.125MCcbbAa(i − 1)FccBbaa(i − 1) + 0.125MCcbbAa(i − 1)(1 − Φ)FccBbAa(i − 1) +
0.125MCcbbAa(i−1)ΦFccBbAa(i−1)+0.125MCcbbAa(i−1)FccBbAA(i−1)+0.25MCcbbAa(i−1)FccBBaa(i−
1) + 0.25MCcbbAa(i − 1)(1 − Φ)FccBBAa(i − 1) + 0.25MCcbbAa(i − 1)ΦFccBBAa(i − 1) + 0.25MCcbbAa(i −
1)FccBBAA(i − 1) + 0.125MCcbbAa(i − 1)(1 − Φ)FCcBbaa(i − 1) + 0.25MCcbbAa(i − 1)ΦFCcBbaa(i − 1) +
0.125MCcbbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.25MCcbbAa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.125MCcbbAa(i−
1)(1−Φ)ΦFCcBbAa(i−1)+0.25MCcbbAa(i−1)ΦΦFCcBbAa(i−1)+0.125MCcbbAa(i−1)(1−Φ)FCcBbAA(i−
1) + 0.25MCcbbAa(i − 1)ΦFCcBbAA(i − 1) + 0.25MCcbbAa(i − 1)FCcBBaa(i − 1) + 0.25MCcbbAa(i − 1)(1 −
Φ)FCcBBAa(i−1)+0.25MCcbbAa(i−1)ΦFCcBBAa(i−1)+0.25MCcbbAa(i−1)FCcBBAA(i−1)+0.125MCcbbAa(i−
1)(1−Φ)FCCBbaa(i−1)+0.25MCcbbAa(i−1)ΦFCCBbaa(i−1)+0.125MCcbbAa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−
1)+0.25MCcbbAa(i−1)Φ(1−Φ)FCCBbAa(i−1)+0.25MCcbbAa(i−1)(1−Φ)ΦFCCBbAa(i−1)+0.25MCcbbAa(i−
1)ΦΦFCCBbAa(i − 1) + 0.125MCcbbAa(i − 1)(1 − Φ)FCCBbAA(i − 1) + 0.25MCcbbAa(i − 1)ΦFCCBbAA(i −
1) + 0.25MCcbbAa(i− 1)FCCBBaa(i− 1) + 0.25MCcbbAa(i− 1)(1 − Φ)FCCBBAa(i− 1) + 0.25MCcbbAa(i−
1)ΦFCCBBAa(i−1)+0.25MCcbbAa(i−1)FCCBBAA(i−1)+0.25MCcbbAA(i−1)FccBbaa(i−1)+0.125MCcbbAA(i−
1)(1−Φ)FccBbAa(i− 1) + 0.5MCcbbAA(i− 1)FccBBaa(i− 1) + 0.25MCcbbAA(i− 1)(1−Φ)FccBBAa(i− 1) +
0.25MCcbbAA(i− 1)(1−Φ)FCcBbaa(i− 1) + 0.5MCcbbAA(i− 1)ΦFCcBbaa(i− 1) + 0.125MCcbbAA(i− 1)(1−
Φ)(1−Φ)FCcBbAa(i−1)+0.25MCcbbAA(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.5MCcbbAA(i−1)FCcBBaa(i−1)+
0.25MCcbbAA(i− 1)(1 − Φ)FCcBBAa(i− 1) + 0.25MCcbbAA(i− 1)(1 − Φ)FCCBbaa(i− 1) + 0.5MCcbbAA(i−
1)ΦFCCBbaa(i − 1) + 0.125MCcbbAA(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.25MCcbbAA(i − 1)Φ(1 −
Φ)FCCBbAa(i − 1) + 0.25MCcbbAA(i − 1)(1 − Φ)ΦFCCBbAa(i − 1) + 0.5MCcbbAA(i − 1)FCCBBaa(i − 1) +
0.25MCcbbAA(i−1)(1−Φ)FCCBBAa(i−1)+0.125(1−Φ)MCcBbaa(i−1)FccbbAa(i−1)+0.25(1−Φ)MCcBbaa(i−
1)FccbbAA(i−1)+0.125(1−Φ)MCcBbaa(i−1)(1−Φ)FccBbAa(i−1)+0.25(1−Φ)MCcBbaa(i−1)ΦFccBbAa(i−
1) + 0.25(1 − Φ)MCcBbaa(i − 1)FccBbAA(i − 1) + 0.125(1 − Φ)MCcBbaa(i − 1)(1 − Φ)FccBBAa(i − 1) +
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0.25(1 − Φ)MCcBbaa(i − 1)ΦFccBBAa(i − 1) + 0.25(1 − Φ)MCcBbaa(i − 1)FccBBAA(i − 1) + 0.125(1 −
Φ)MCcBbaa(i−1)FCcbbAa(i−1)+0.25(1−Φ)MCcBbaa(i−1)FCcbbAA(i−1)+0.125(1−Φ)MCcBbaa(i−1)(1−
Φ)(1−Φ)FCcBbAa(i− 1) + 0.125(1−Φ)MCcBbaa(i− 1)Φ(1−Φ)FCcBbAa(i− 1) + 0.25(1−Φ)MCcBbaa(i−
1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.25(1 − Φ)MCcBbaa(i − 1)ΦΦFCcBbAa(i − 1) + 0.25(1 − Φ)MCcBbaa(i −
1)(1−Φ)FCcBbAA(i− 1) + 0.25(1−Φ)MCcBbaa(i− 1)ΦFCcBbAA(i− 1) + 0.125(1−Φ)MCcBbaa(i− 1)(1−
Φ)FCcBBAa(i−1) + 0.25(1−Φ)MCcBbaa(i−1)ΦFCcBBAa(i−1) + 0.25(1−Φ)MCcBbaa(i−1)FCcBBAA(i−
1) + 0.125(1 − Φ)MCcBbaa(i− 1)FCCbbAa(i− 1) + 0.25(1 − Φ)MCcBbaa(i− 1)FCCbbAA(i− 1) + 0.125(1 −
Φ)MCcBbaa(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.125(1 − Φ)MCcBbaa(i − 1)Φ(1 − Φ)FCCBbAa(i −
1) + 0.125(1 − Φ)MCcBbaa(i − 1)(1 − Φ)ΦFCCBbAa(i − 1) + 0.25(1 − Φ)MCcBbaa(i − 1)ΦΦFCCBbAa(i −
1) + 0.25(1 − Φ)MCcBbaa(i − 1)(1 − Φ)FCCBbAA(i − 1) + 0.25(1 − Φ)MCcBbaa(i − 1)ΦFCCBbAA(i − 1) +
0.125(1 − Φ)MCcBbaa(i − 1)(1 − Φ)FCCBBAa(i − 1) + 0.25(1 − Φ)MCcBbaa(i − 1)ΦFCCBBAa(i − 1) +
0.25(1 − Φ)MCcBbaa(i − 1)FCCBBAA(i − 1) + 0.25ΦMCcBbaa(i − 1)FccbbAa(i − 1) + 0.5ΦMCcBbaa(i −
1)FccbbAA(i− 1) + 0.125ΦMCcBbaa(i− 1)(1 − Φ)FccBbAa(i− 1) + 0.25ΦMCcBbaa(i− 1)ΦFccBbAa(i− 1) +
0.25ΦMCcBbaa(i−1)FccBbAA(i−1)+0.25ΦMCcBbaa(i−1)FCcbbAa(i−1)+0.5ΦMCcBbaa(i−1)FCcbbAA(i−
1) + 0.125ΦMCcBbaa(i− 1)(1−Φ)(1−Φ)FCcBbAa(i− 1) + 0.25ΦMCcBbaa(i− 1)(1−Φ)ΦFCcBbAa(i− 1) +
0.25ΦMCcBbaa(i − 1)(1 − Φ)FCcBbAA(i − 1) + 0.25ΦMCcBbaa(i − 1)FCCbbAa(i − 1) + 0.5ΦMCcBbaa(i −
1)FCCbbAA(i − 1) + 0.125ΦMCcBbaa(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.25ΦMCcBbaa(i − 1)(1 −
Φ)FCCBbAA(i− 1) + 0.125(1−Φ)(1−Φ)MCcBbAa(i− 1)Fccbbaa(i− 1) + 0.125(1−Φ)(1−Φ)MCcBbAa(i−
1)FccbbAa(i − 1) + 0.125(1 − Φ)(1 − Φ)MCcBbAa(i − 1)FccbbAA(i − 1) + 0.125(1 − Φ)(1 − Φ)MCcBbAa(i −
1)FccBbaa(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)FccBbAa(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−
1)ΦFccBbAa(i− 1) + 0.125(1−Φ)(1−Φ)MCcBbAa(i− 1)FccBbAA(i− 1) + 0.125(1−Φ)(1−Φ)MCcBbAa(i−
1)FccBBaa(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)FccBBAa(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−
1)ΦFccBBAa(i−1) + 0.125(1−Φ)(1−Φ)MCcBbAa(i−1)FccBBAA(i−1) + 0.125(1−Φ)(1−Φ)MCcBbAa(i−
1)FCcbbaa(i− 1) + 0.125(1 − Φ)(1 − Φ)MCcBbAa(i− 1)FCcbbAa(i− 1) + 0.125(1 − Φ)(1 − Φ)MCcBbAa(i−
1)FCcbbAA(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)FCcBbaa(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−
1)ΦFCcBbaa(i− 1) + 0.125(1 − Φ)(1 − Φ)MCcBbAa(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) + 0.125(1 − Φ)(1 −
Φ)MCcBbAa(i− 1)Φ(1−Φ)FCcBbAa(i− 1) + 0.125(1−Φ)(1−Φ)MCcBbAa(i− 1)(1−Φ)ΦFCcBbAa(i− 1) +
0.125(1−Φ)(1−Φ)MCcBbAa(i−1)ΦΦFCcBbAa(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)FCcBbAA(i−
1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)ΦFCcBbAA(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)FCcBBaa(i−1)+
0.125(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)FCcBBAa(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)ΦFCcBBAa(i−
1) + 0.125(1−Φ)(1−Φ)MCcBbAa(i− 1)FCcBBAA(i− 1) + 0.125(1−Φ)(1−Φ)MCcBbAa(i− 1)FCCbbaa(i−
1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)FCCbbAa(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)FCCbbAA(i−1)+
0.125(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)FCCBbaa(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)ΦFCCBbaa(i−
1) + 0.125(1−Φ)(1−Φ)MCcBbAa(i− 1)(1−Φ)(1−Φ)FCCBbAa(i− 1) + 0.125(1−Φ)(1−Φ)MCcBbAa(i−
1)Φ(1−Φ)FCCBbAa(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)ΦFCCBbAa(i−1)+0.125(1−Φ)(1−
Φ)MCcBbAa(i−1)ΦΦFCCBbAa(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)FCCBbAA(i−1)+0.125(1−
Φ)(1−Φ)MCcBbAa(i−1)ΦFCCBbAA(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)FCCBBaa(i−1)+0.125(1−
Φ)(1 − Φ)MCcBbAa(i − 1)(1 − Φ)FCCBBAa(i − 1) + 0.125(1 − Φ)(1 − Φ)MCcBbAa(i − 1)ΦFCCBBAa(i −
1) + 0.125(1 − Φ)(1 − Φ)MCcBbAa(i − 1)FCCBBAA(i − 1) + 0.25Φ(1 − Φ)MCcBbAa(i − 1)Fccbbaa(i − 1) +
0.25Φ(1 − Φ)MCcBbAa(i − 1)FccbbAa(i − 1) + 0.25Φ(1 − Φ)MCcBbAa(i − 1)FccbbAA(i − 1) + 0.125Φ(1 −
Φ)MCcBbAa(i − 1)FccBbaa(i − 1) + 0.125Φ(1 − Φ)MCcBbAa(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.125Φ(1 −
Φ)MCcBbAa(i−1)ΦFccBbAa(i−1)+0.125Φ(1−Φ)MCcBbAa(i−1)FccBbAA(i−1)+0.25Φ(1−Φ)MCcBbAa(i−
1)FCcbbaa(i− 1) + 0.25Φ(1 − Φ)MCcBbAa(i− 1)FCcbbAa(i− 1) + 0.25Φ(1 − Φ)MCcBbAa(i− 1)FCcbbAA(i−
1) + 0.125Φ(1 − Φ)MCcBbAa(i − 1)(1 − Φ)FCcBbaa(i − 1) + 0.125Φ(1 − Φ)MCcBbAa(i − 1)(1 − Φ)(1 −
Φ)FCcBbAa(i−1)+0.125Φ(1−Φ)MCcBbAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.125Φ(1−Φ)MCcBbAa(i−1)(1−
Φ)FCcBbAA(i−1) + 0.25Φ(1−Φ)MCcBbAa(i−1)FCCbbaa(i−1) + 0.25Φ(1−Φ)MCcBbAa(i−1)FCCbbAa(i−
1) + 0.25Φ(1 − Φ)MCcBbAa(i − 1)FCCbbAA(i − 1) + 0.125Φ(1 − Φ)MCcBbAa(i − 1)(1 − Φ)FCCBbaa(i −
1) + 0.125Φ(1 − Φ)MCcBbAa(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.125Φ(1 − Φ)MCcBbAa(i − 1)(1 −
Φ)FCCBbAA(i− 1) + 0.25(1−Φ)ΦMCcBbAa(i− 1)Fccbbaa(i− 1) + 0.125(1−Φ)ΦMCcBbAa(i− 1)FccbbAa(i−
1) + 0.25(1 − Φ)ΦMCcBbAa(i − 1)FccBbaa(i − 1) + 0.125(1 − Φ)ΦMCcBbAa(i − 1)(1 − Φ)FccBbAa(i − 1) +
0.25(1 − Φ)ΦMCcBbAa(i − 1)FccBBaa(i − 1) + 0.125(1 − Φ)ΦMCcBbAa(i − 1)(1 − Φ)FccBBAa(i − 1) +
0.25(1 − Φ)ΦMCcBbAa(i − 1)FCcbbaa(i − 1) + 0.125(1 − Φ)ΦMCcBbAa(i − 1)FCcbbAa(i − 1) + 0.25(1 −
Φ)ΦMCcBbAa(i − 1)(1 − Φ)FCcBbaa(i − 1) + 0.25(1 − Φ)ΦMCcBbAa(i − 1)ΦFCcBbaa(i − 1) + 0.125(1 −
Φ)ΦMCcBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.125(1−Φ)ΦMCcBbAa(i−1)Φ(1−Φ)FCcBbAa(i−1)+
0.25(1−Φ)ΦMCcBbAa(i−1)FCcBBaa(i−1)+0.125(1−Φ)ΦMCcBbAa(i−1)(1−Φ)FCcBBAa(i−1)+0.25(1−
Φ)ΦMCcBbAa(i−1)FCCbbaa(i−1)+0.125(1−Φ)ΦMCcBbAa(i−1)FCCbbAa(i−1)+0.25(1−Φ)ΦMCcBbAa(i−
1)(1 − Φ)FCCBbaa(i − 1) + 0.25(1 − Φ)ΦMCcBbAa(i − 1)ΦFCCBbaa(i − 1) + 0.125(1 − Φ)ΦMCcBbAa(i −
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1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.125(1 − Φ)ΦMCcBbAa(i − 1)Φ(1 − Φ)FCCBbAa(i − 1) + 0.125(1 −
Φ)ΦMCcBbAa(i − 1)(1 − Φ)ΦFCCBbAa(i − 1) + 0.25(1 − Φ)ΦMCcBbAa(i − 1)FCCBBaa(i − 1) + 0.125(1 −
Φ)ΦMCcBbAa(i− 1)(1 − Φ)FCCBBAa(i− 1) + 0.5ΦΦMCcBbAa(i− 1)Fccbbaa(i− 1) + 0.25ΦΦMCcBbAa(i−
1)FccbbAa(i − 1) + 0.25ΦΦMCcBbAa(i − 1)FccBbaa(i − 1) + 0.125ΦΦMCcBbAa(i − 1)(1 − Φ)FccBbAa(i −
1) + 0.5ΦΦMCcBbAa(i − 1)FCcbbaa(i − 1) + 0.25ΦΦMCcBbAa(i − 1)FCcbbAa(i − 1) + 0.25ΦΦMCcBbAa(i −
1)(1 − Φ)FCcBbaa(i − 1) + 0.125ΦΦMCcBbAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.5ΦΦMCcBbAa(i −
1)FCCbbaa(i−1) + 0.25ΦΦMCcBbAa(i−1)FCCbbAa(i−1) + 0.25ΦΦMCcBbAa(i−1)(1−Φ)FCCBbaa(i−1) +
0.125ΦΦMCcBbAa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.25(1−Φ)MCcBbAA(i−1)Fccbbaa(i−1)+0.125(1−
Φ)MCcBbAA(i− 1)FccbbAa(i− 1) + 0.25(1 − Φ)MCcBbAA(i− 1)FccBbaa(i− 1) + 0.125(1 − Φ)MCcBbAA(i−
1)(1 − Φ)FccBbAa(i− 1) + 0.25(1 − Φ)MCcBbAA(i− 1)FccBBaa(i− 1) + 0.125(1 − Φ)MCcBbAA(i− 1)(1 −
Φ)FccBBAa(i−1)+0.25(1−Φ)MCcBbAA(i−1)FCcbbaa(i−1)+0.125(1−Φ)MCcBbAA(i−1)FCcbbAa(i−1)+
0.25(1−Φ)MCcBbAA(i−1)(1−Φ)FCcBbaa(i−1) + 0.25(1−Φ)MCcBbAA(i−1)ΦFCcBbaa(i−1) + 0.125(1−
Φ)MCcBbAA(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) + 0.125(1 − Φ)MCcBbAA(i− 1)Φ(1 − Φ)FCcBbAa(i− 1) +
0.25(1−Φ)MCcBbAA(i−1)FCcBBaa(i−1) + 0.125(1−Φ)MCcBbAA(i−1)(1−Φ)FCcBBAa(i−1) + 0.25(1−
Φ)MCcBbAA(i− 1)FCCbbaa(i− 1) + 0.125(1−Φ)MCcBbAA(i− 1)FCCbbAa(i− 1) + 0.25(1−Φ)MCcBbAA(i−
1)(1−Φ)FCCBbaa(i−1)+0.25(1−Φ)MCcBbAA(i−1)ΦFCCBbaa(i−1)+0.125(1−Φ)MCcBbAA(i−1)(1−Φ)(1−
Φ)FCCBbAa(i − 1) + 0.125(1 − Φ)MCcBbAA(i − 1)Φ(1 − Φ)FCCBbAa(i − 1) + 0.125(1 − Φ)MCcBbAA(i −
1)(1 − Φ)ΦFCCBbAa(i − 1) + 0.25(1 − Φ)MCcBbAA(i − 1)FCCBBaa(i − 1) + 0.125(1 − Φ)MCcBbAA(i −
1)(1 − Φ)FCCBBAa(i − 1) + 0.5ΦMCcBbAA(i − 1)Fccbbaa(i − 1) + 0.25ΦMCcBbAA(i − 1)FccbbAa(i − 1) +
0.25ΦMCcBbAA(i − 1)FccBbaa(i − 1) + 0.125ΦMCcBbAA(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.5ΦMCcBbAA(i −
1)FCcbbaa(i − 1) + 0.25ΦMCcBbAA(i − 1)FCcbbAa(i − 1) + 0.25ΦMCcBbAA(i − 1)(1 − Φ)FCcBbaa(i − 1) +
0.125ΦMCcBbAA(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.5ΦMCcBbAA(i−1)FCCbbaa(i−1)+0.25ΦMCcBbAA(i−
1)FCCbbAa(i − 1) + 0.25ΦMCcBbAA(i − 1)(1 − Φ)FCCBbaa(i − 1) + 0.125ΦMCcBbAA(i − 1)(1 − Φ)(1 −
Φ)FCCBbAa(i−1)+0.25MCcBBaa(i−1)FccbbAa(i−1)+0.5MCcBBaa(i−1)FccbbAA(i−1)+0.125MCcBBaa(i−
1)(1 − Φ)FccBbAa(i − 1) + 0.25MCcBBaa(i − 1)ΦFccBbAa(i − 1) + 0.25MCcBBaa(i − 1)FccBbAA(i − 1) +
0.25MCcBBaa(i− 1)FCcbbAa(i− 1) + 0.5MCcBBaa(i− 1)FCcbbAA(i− 1) + 0.125MCcBBaa(i− 1)(1−Φ)(1−
Φ)FCcBbAa(i− 1) + 0.25MCcBBaa(i− 1)(1−Φ)ΦFCcBbAa(i− 1) + 0.25MCcBBaa(i− 1)(1−Φ)FCcBbAA(i−
1) + 0.25MCcBBaa(i− 1)FCCbbAa(i− 1) + 0.5MCcBBaa(i− 1)FCCbbAA(i− 1) + 0.125MCcBBaa(i− 1)(1 −
Φ)(1 − Φ)FCCBbAa(i − 1) + 0.25MCcBBaa(i − 1)(1 − Φ)FCCBbAA(i − 1) + 0.25(1 − Φ)MCcBBAa(i −
1)Fccbbaa(i − 1) + 0.25(1 − Φ)MCcBBAa(i − 1)FccbbAa(i − 1) + 0.25(1 − Φ)MCcBBAa(i − 1)FccbbAA(i −
1) + 0.125(1 − Φ)MCcBBAa(i − 1)FccBbaa(i − 1) + 0.125(1 − Φ)MCcBBAa(i − 1)(1 − Φ)FccBbAa(i − 1) +
0.125(1 − Φ)MCcBBAa(i − 1)ΦFccBbAa(i − 1) + 0.125(1 − Φ)MCcBBAa(i − 1)FccBbAA(i − 1) + 0.25(1 −
Φ)MCcBBAa(i− 1)FCcbbaa(i− 1) + 0.25(1 − Φ)MCcBBAa(i− 1)FCcbbAa(i− 1) + 0.25(1 − Φ)MCcBBAa(i−
1)FCcbbAA(i−1)+0.125(1−Φ)MCcBBAa(i−1)(1−Φ)FCcBbaa(i−1)+0.125(1−Φ)MCcBBAa(i−1)(1−Φ)(1−
Φ)FCcBbAa(i−1)+0.125(1−Φ)MCcBBAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.125(1−Φ)MCcBBAa(i−1)(1−
Φ)FCcBbAA(i−1)+0.25(1−Φ)MCcBBAa(i−1)FCCbbaa(i−1)+0.25(1−Φ)MCcBBAa(i−1)FCCbbAa(i−1)+
0.25(1−Φ)MCcBBAa(i−1)FCCbbAA(i−1)+0.125(1−Φ)MCcBBAa(i−1)(1−Φ)FCCBbaa(i−1)+0.125(1−
Φ)MCcBBAa(i− 1)(1−Φ)(1−Φ)FCCBbAa(i− 1) + 0.125(1−Φ)MCcBBAa(i− 1)(1−Φ)FCCBbAA(i− 1) +
0.5ΦMCcBBAa(i−1)Fccbbaa(i−1)+0.25ΦMCcBBAa(i−1)FccbbAa(i−1)+0.25ΦMCcBBAa(i−1)FccBbaa(i−
1)+0.125ΦMCcBBAa(i−1)(1−Φ)FccBbAa(i−1)+0.5ΦMCcBBAa(i−1)FCcbbaa(i−1)+0.25ΦMCcBBAa(i−
1)FCcbbAa(i − 1) + 0.25ΦMCcBBAa(i − 1)(1 − Φ)FCcBbaa(i − 1) + 0.125ΦMCcBBAa(i − 1)(1 − Φ)(1 −
Φ)FCcBbAa(i−1)+0.5ΦMCcBBAa(i−1)FCCbbaa(i−1)+0.25ΦMCcBBAa(i−1)FCCbbAa(i−1)+0.25ΦMCcBBAa(i−
1)(1 − Φ)FCCBbaa(i − 1) + 0.125ΦMCcBBAa(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.5MCcBBAA(i −
1)Fccbbaa(i−1)+0.25MCcBBAA(i−1)FccbbAa(i−1)+0.25MCcBBAA(i−1)FccBbaa(i−1)+0.125MCcBBAA(i−
1)(1 − Φ)FccBbAa(i − 1) + 0.5MCcBBAA(i − 1)FCcbbaa(i − 1) + 0.25MCcBBAA(i − 1)FCcbbAa(i − 1) +
0.25MCcBBAA(i − 1)(1 − Φ)FCcBbaa(i − 1) + 0.125MCcBBAA(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) +
0.5MCcBBAA(i − 1)FCCbbaa(i − 1) + 0.25MCcBBAA(i − 1)FCCbbAa(i − 1) + 0.25MCcBBAA(i − 1)(1 −
Φ)FCCBbaa(i−1)+0.125MCcBBAA(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.25MCCbbaa(i−1)(1−Φ)FccBbAa(i−
1) + 0.5MCCbbaa(i − 1)ΦFccBbAa(i − 1) + 0.5MCCbbaa(i − 1)FccBbAA(i − 1) + 0.5MCCbbaa(i − 1)(1 −
Φ)FccBBAa(i− 1) +MCCbbaa(i− 1)ΦFccBBAa(i− 1) +MCCbbaa(i− 1)FccBBAA(i− 1) + 0.125MCCbbaa(i−
1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.25MCCbbaa(i − 1)Φ(1 − Φ)FCcBbAa(i − 1) + 0.25MCCbbaa(i − 1)(1 −
Φ)ΦFCcBbAa(i − 1) + 0.5MCCbbaa(i − 1)ΦΦFCcBbAa(i − 1) + 0.25MCCbbaa(i − 1)(1 − Φ)FCcBbAA(i −
1) + 0.5MCCbbaa(i − 1)ΦFCcBbAA(i − 1) + 0.25MCCbbaa(i − 1)(1 − Φ)FCcBBAa(i − 1) + 0.5MCCbbaa(i −
1)ΦFCcBBAa(i−1)+0.5MCCbbaa(i−1)FCcBBAA(i−1)+0.25MCCbbAa(i−1)FccBbaa(i−1)+0.25MCCbbAa(i−
1)(1 − Φ)FccBbAa(i − 1) + 0.25MCCbbAa(i − 1)ΦFccBbAa(i − 1) + 0.25MCCbbAa(i − 1)FccBbAA(i − 1) +
0.5MCCbbAa(i−1)FccBBaa(i−1)+0.5MCCbbAa(i−1)(1−Φ)FccBBAa(i−1)+0.5MCCbbAa(i−1)ΦFccBBAa(i−
1) + 0.5MCCbbAa(i − 1)FccBBAA(i − 1) + 0.125MCCbbAa(i − 1)(1 − Φ)FCcBbaa(i − 1) + 0.25MCCbbAa(i −
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1)ΦFCcBbaa(i − 1) + 0.125MCCbbAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.25MCCbbAa(i − 1)Φ(1 −
Φ)FCcBbAa(i − 1) + 0.125MCCbbAa(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.25MCCbbAa(i − 1)ΦΦFCcBbAa(i −
1) + 0.125MCCbbAa(i−1)(1−Φ)FCcBbAA(i−1) + 0.25MCCbbAa(i−1)ΦFCcBbAA(i−1) + 0.25MCCbbAa(i−
1)FCcBBaa(i− 1) + 0.25MCCbbAa(i− 1)(1 − Φ)FCcBBAa(i− 1) + 0.25MCCbbAa(i− 1)ΦFCcBBAa(i− 1) +
0.25MCCbbAa(i−1)FCcBBAA(i−1)+0.5MCCbbAA(i−1)FccBbaa(i−1)+0.25MCCbbAA(i−1)(1−Φ)FccBbAa(i−
1) +MCCbbAA(i− 1)FccBBaa(i− 1) + 0.5MCCbbAA(i− 1)(1−Φ)FccBBAa(i− 1) + 0.25MCCbbAA(i− 1)(1−
Φ)FCcBbaa(i− 1) + 0.5MCCbbAA(i− 1)ΦFCcBbaa(i− 1) + 0.125MCCbbAA(i− 1)(1−Φ)(1−Φ)FCcBbAa(i−
1) + 0.25MCCbbAA(i− 1)Φ(1−Φ)FCcBbAa(i− 1) + 0.5MCCbbAA(i− 1)FCcBBaa(i− 1) + 0.25MCCbbAA(i−
1)(1−Φ)FCcBBAa(i−1)+0.25(1−Φ)MCCBbaa(i−1)FccbbAa(i−1)+0.5(1−Φ)MCCBbaa(i−1)FccbbAA(i−
1) + 0.25(1 − Φ)MCCBbaa(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.5(1 − Φ)MCCBbaa(i − 1)ΦFccBbAa(i − 1) +
0.5(1 − Φ)MCCBbaa(i − 1)FccBbAA(i − 1) + 0.25(1 − Φ)MCCBbaa(i − 1)(1 − Φ)FccBBAa(i − 1) + 0.5(1 −
Φ)MCCBbaa(i−1)ΦFccBBAa(i−1)+0.5(1−Φ)MCCBbaa(i−1)FccBBAA(i−1)+0.125(1−Φ)MCCBbaa(i−
1)FCcbbAa(i − 1) + 0.25(1 − Φ)MCCBbaa(i − 1)FCcbbAA(i − 1) + 0.125(1 − Φ)MCCBbaa(i − 1)(1 − Φ)(1 −
Φ)FCcBbAa(i− 1) + 0.125(1−Φ)MCCBbaa(i− 1)Φ(1−Φ)FCcBbAa(i− 1) + 0.25(1−Φ)MCCBbaa(i− 1)(1−
Φ)ΦFCcBbAa(i − 1) + 0.25(1 − Φ)MCCBbaa(i − 1)ΦΦFCcBbAa(i − 1) + 0.25(1 − Φ)MCCBbaa(i − 1)(1 −
Φ)FCcBbAA(i − 1) + 0.25(1 − Φ)MCCBbaa(i − 1)ΦFCcBbAA(i − 1) + 0.125(1 − Φ)MCCBbaa(i − 1)(1 −
Φ)FCcBBAa(i−1)+0.25(1−Φ)MCCBbaa(i−1)ΦFCcBBAa(i−1)+0.25(1−Φ)MCCBbaa(i−1)FCcBBAA(i−1)+
0.5ΦMCCBbaa(i−1)FccbbAa(i−1)+ΦMCCBbaa(i−1)FccbbAA(i−1)+0.25ΦMCCBbaa(i−1)(1−Φ)FccBbAa(i−
1) + 0.5ΦMCCBbaa(i − 1)ΦFccBbAa(i − 1) + 0.5ΦMCCBbaa(i − 1)FccBbAA(i − 1) + 0.25ΦMCCBbaa(i −
1)FCcbbAa(i− 1) + 0.5ΦMCCBbaa(i− 1)FCcbbAA(i− 1) + 0.125ΦMCCBbaa(i− 1)(1−Φ)(1−Φ)FCcBbAa(i−
1)+0.25ΦMCCBbaa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.25ΦMCCBbaa(i−1)(1−Φ)FCcBbAA(i−1)+0.25(1−
Φ)(1−Φ)MCCBbAa(i−1)Fccbbaa(i−1)+0.25(1−Φ)(1−Φ)MCCBbAa(i−1)FccbbAa(i−1)+0.25(1−Φ)(1−
Φ)MCCBbAa(i − 1)FccbbAA(i − 1) + 0.25(1 − Φ)(1 − Φ)MCCBbAa(i − 1)FccBbaa(i − 1) + 0.25(1 − Φ)(1 −
Φ)MCCBbAa(i− 1)(1 − Φ)FccBbAa(i− 1) + 0.25(1 − Φ)(1 − Φ)MCCBbAa(i− 1)ΦFccBbAa(i− 1) + 0.25(1 −
Φ)(1 − Φ)MCCBbAa(i− 1)FccBbAA(i− 1) + 0.25(1 − Φ)(1 − Φ)MCCBbAa(i− 1)FccBBaa(i− 1) + 0.25(1 −
Φ)(1 − Φ)MCCBbAa(i− 1)(1 − Φ)FccBBAa(i− 1) + 0.25(1 − Φ)(1 − Φ)MCCBbAa(i− 1)ΦFccBBAa(i− 1) +
0.25(1 − Φ)(1 − Φ)MCCBbAa(i− 1)FccBBAA(i− 1) + 0.125(1 − Φ)(1 − Φ)MCCBbAa(i− 1)FCcbbaa(i− 1) +
0.125(1−Φ)(1−Φ)MCCBbAa(i− 1)FCcbbAa(i− 1) + 0.125(1−Φ)(1−Φ)MCCBbAa(i− 1)FCcbbAA(i− 1) +
0.125(1−Φ)(1−Φ)MCCBbAa(i−1)(1−Φ)FCcBbaa(i−1)+0.125(1−Φ)(1−Φ)MCCBbAa(i−1)ΦFCcBbaa(i−
1) + 0.125(1−Φ)(1−Φ)MCCBbAa(i− 1)(1−Φ)(1−Φ)FCcBbAa(i− 1) + 0.125(1−Φ)(1−Φ)MCCBbAa(i−
1)Φ(1 − Φ)FCcBbAa(i − 1) + 0.125(1 − Φ)(1 − Φ)MCCBbAa(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.125(1 −
Φ)(1−Φ)MCCBbAa(i−1)ΦΦFCcBbAa(i−1) +0.125(1−Φ)(1−Φ)MCCBbAa(i−1)(1−Φ)FCcBbAA(i−1) +
0.125(1 − Φ)(1 − Φ)MCCBbAa(i− 1)ΦFCcBbAA(i− 1) + 0.125(1 − Φ)(1 − Φ)MCCBbAa(i− 1)FCcBBaa(i−
1) + 0.125(1 − Φ)(1 − Φ)MCCBbAa(i − 1)(1 − Φ)FCcBBAa(i − 1) + 0.125(1 − Φ)(1 − Φ)MCCBbAa(i −
1)ΦFCcBBAa(i − 1) + 0.125(1 − Φ)(1 − Φ)MCCBbAa(i − 1)FCcBBAA(i − 1) + 0.5Φ(1 − Φ)MCCBbAa(i −
1)Fccbbaa(i− 1) + 0.5Φ(1−Φ)MCCBbAa(i− 1)FccbbAa(i− 1) + 0.5Φ(1−Φ)MCCBbAa(i− 1)FccbbAA(i− 1) +
0.25Φ(1−Φ)MCCBbAa(i−1)FccBbaa(i−1)+0.25Φ(1−Φ)MCCBbAa(i−1)(1−Φ)FccBbAa(i−1)+0.25Φ(1−
Φ)MCCBbAa(i−1)ΦFccBbAa(i−1)+0.25Φ(1−Φ)MCCBbAa(i−1)FccBbAA(i−1)+0.25Φ(1−Φ)MCCBbAa(i−
1)FCcbbaa(i− 1) + 0.25Φ(1−Φ)MCCBbAa(i− 1)FCcbbAa(i− 1) + 0.25Φ(1−Φ)MCCBbAa(i− 1)FCcbbAA(i−
1) + 0.125Φ(1 − Φ)MCCBbAa(i − 1)(1 − Φ)FCcBbaa(i − 1) + 0.125Φ(1 − Φ)MCCBbAa(i − 1)(1 − Φ)(1 −
Φ)FCcBbAa(i− 1) + 0.125Φ(1 − Φ)MCCBbAa(i− 1)(1 − Φ)ΦFCcBbAa(i− 1) + 0.125Φ(1 − Φ)MCCBbAa(i−
1)(1−Φ)FCcBbAA(i−1)+0.5(1−Φ)ΦMCCBbAa(i−1)Fccbbaa(i−1)+0.25(1−Φ)ΦMCCBbAa(i−1)FccbbAa(i−
1) + 0.5(1 − Φ)ΦMCCBbAa(i − 1)FccBbaa(i − 1) + 0.25(1 − Φ)ΦMCCBbAa(i − 1)(1 − Φ)FccBbAa(i − 1) +
0.5(1−Φ)ΦMCCBbAa(i−1)FccBBaa(i−1)+0.25(1−Φ)ΦMCCBbAa(i−1)(1−Φ)FccBBAa(i−1)+0.25(1−
Φ)ΦMCCBbAa(i−1)FCcbbaa(i−1)+0.125(1−Φ)ΦMCCBbAa(i−1)FCcbbAa(i−1)+0.25(1−Φ)ΦMCCBbAa(i−
1)(1−Φ)FCcBbaa(i−1)+0.25(1−Φ)ΦMCCBbAa(i−1)ΦFCcBbaa(i−1)+0.125(1−Φ)ΦMCCBbAa(i−1)(1−
Φ)(1−Φ)FCcBbAa(i−1)+0.125(1−Φ)ΦMCCBbAa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.25(1−Φ)ΦMCCBbAa(i−
1)FCcBBaa(i− 1) + 0.125(1−Φ)ΦMCCBbAa(i− 1)(1−Φ)FCcBBAa(i− 1) + ΦΦMCCBbAa(i− 1)Fccbbaa(i−
1) + 0.5ΦΦMCCBbAa(i − 1)FccbbAa(i − 1) + 0.5ΦΦMCCBbAa(i − 1)FccBbaa(i − 1) + 0.25ΦΦMCCBbAa(i −
1)(1−Φ)FccBbAa(i− 1) + 0.5ΦΦMCCBbAa(i− 1)FCcbbaa(i− 1) + 0.25ΦΦMCCBbAa(i− 1)FCcbbAa(i− 1) +
0.25ΦΦMCCBbAa(i− 1)(1 − Φ)FCcBbaa(i− 1) + 0.125ΦΦMCCBbAa(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) +
0.5(1−Φ)MCCBbAA(i−1)Fccbbaa(i−1)+0.25(1−Φ)MCCBbAA(i−1)FccbbAa(i−1)+0.5(1−Φ)MCCBbAA(i−
1)FccBbaa(i−1)+0.25(1−Φ)MCCBbAA(i−1)(1−Φ)FccBbAa(i−1)+0.5(1−Φ)MCCBbAA(i−1)FccBBaa(i−
1) + 0.25(1 − Φ)MCCBbAA(i − 1)(1 − Φ)FccBBAa(i − 1) + 0.25(1 − Φ)MCCBbAA(i − 1)FCcbbaa(i − 1) +
0.125(1−Φ)MCCBbAA(i− 1)FCcbbAa(i− 1) + 0.25(1−Φ)MCCBbAA(i− 1)(1−Φ)FCcBbaa(i− 1) + 0.25(1−
Φ)MCCBbAA(i−1)ΦFCcBbaa(i−1)+0.125(1−Φ)MCCBbAA(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.125(1−
Φ)MCCBbAA(i − 1)Φ(1 − Φ)FCcBbAa(i − 1) + 0.25(1 − Φ)MCCBbAA(i − 1)FCcBBaa(i − 1) + 0.125(1 −
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Φ)MCCBbAA(i−1)(1−Φ)FCcBBAa(i−1)+ΦMCCBbAA(i−1)Fccbbaa(i−1)+0.5ΦMCCBbAA(i−1)FccbbAa(i−
1)+0.5ΦMCCBbAA(i−1)FccBbaa(i−1)+0.25ΦMCCBbAA(i−1)(1−Φ)FccBbAa(i−1)+0.5ΦMCCBbAA(i−
1)FCcbbaa(i− 1) + 0.25ΦMCCBbAA(i− 1)FCcbbAa(i− 1) + 0.25ΦMCCBbAA(i− 1)(1 − Φ)FCcBbaa(i− 1) +
0.125ΦMCCBbAA(i− 1)(1−Φ)(1−Φ)FCcBbAa(i− 1) + 0.5MCCBBaa(i− 1)FccbbAa(i− 1) +MCCBBaa(i−
1)FccbbAA(i − 1) + 0.25MCCBBaa(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.5MCCBBaa(i − 1)ΦFccBbAa(i − 1) +
0.5MCCBBaa(i− 1)FccBbAA(i− 1) + 0.25MCCBBaa(i− 1)FCcbbAa(i− 1) + 0.5MCCBBaa(i− 1)FCcbbAA(i−
1) + 0.125MCCBBaa(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) + 0.25MCCBBaa(i− 1)(1 − Φ)ΦFCcBbAa(i− 1) +
0.25MCCBBaa(i−1)(1−Φ)FCcBbAA(i−1)+0.5(1−Φ)MCCBBAa(i−1)Fccbbaa(i−1)+0.5(1−Φ)MCCBBAa(i−
1)FccbbAa(i− 1) + 0.5(1−Φ)MCCBBAa(i− 1)FccbbAA(i− 1) + 0.25(1−Φ)MCCBBAa(i− 1)FccBbaa(i− 1) +
0.25(1−Φ)MCCBBAa(i−1)(1−Φ)FccBbAa(i−1) + 0.25(1−Φ)MCCBBAa(i−1)ΦFccBbAa(i−1) + 0.25(1−
Φ)MCCBBAa(i−1)FccBbAA(i−1) + 0.25(1−Φ)MCCBBAa(i−1)FCcbbaa(i−1) + 0.25(1−Φ)MCCBBAa(i−
1)FCcbbAa(i−1)+0.25(1−Φ)MCCBBAa(i−1)FCcbbAA(i−1)+0.125(1−Φ)MCCBBAa(i−1)(1−Φ)FCcBbaa(i−
1) + 0.125(1 − Φ)MCCBBAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.125(1 − Φ)MCCBBAa(i − 1)(1 −
Φ)ΦFCcBbAa(i− 1) + 0.125(1−Φ)MCCBBAa(i− 1)(1−Φ)FCcBbAA(i− 1) + ΦMCCBBAa(i− 1)Fccbbaa(i−
1) + 0.5ΦMCCBBAa(i − 1)FccbbAa(i − 1) + 0.5ΦMCCBBAa(i − 1)FccBbaa(i − 1) + 0.25ΦMCCBBAa(i −
1)(1 − Φ)FccBbAa(i − 1) + 0.5ΦMCCBBAa(i − 1)FCcbbaa(i − 1) + 0.25ΦMCCBBAa(i − 1)FCcbbAa(i − 1) +
0.25ΦMCCBBAa(i − 1)(1 − Φ)FCcBbaa(i − 1) + 0.125ΦMCCBBAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) +
MCCBBAA(i− 1)Fccbbaa(i− 1) + 0.5MCCBBAA(i− 1)FccbbAa(i− 1) + 0.5MCCBBAA(i− 1)FccBbaa(i− 1) +
0.25MCCBBAA(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.5MCCBBAA(i − 1)FCcbbaa(i − 1) + 0.25MCCBBAA(i −
1)FCcbbAa(i − 1) + 0.25MCCBBAA(i − 1)(1 − Φ)FCcBbaa(i − 1) + 0.125MCCBBAA(i − 1)(1 − Φ)(1 −
Φ)FCcBbAa(i− 1)],

Me
CcBbAA =

(
Ω̄CcBbAA

2

)
[0.0625MccbbAa(i− 1)(1−Φ)(1−Φ)FCcBbAa(i− 1) + 0.125MccbbAa(i− 1)Φ(1−

Φ)FCcBbAa(i − 1) + 0.125MccbbAa(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.25MccbbAa(i − 1)ΦΦFCcBbAa(i −
1) + 0.125MccbbAa(i− 1)(1 − Φ)FCcBbAA(i− 1) + 0.25MccbbAa(i− 1)ΦFCcBbAA(i− 1) + 0.125MccbbAa(i−
1)(1 − Φ)FCcBBAa(i − 1) + 0.25MccbbAa(i − 1)ΦFCcBBAa(i − 1) + 0.25MccbbAa(i − 1)FCcBBAA(i − 1) +
0.125MccbbAa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.25MccbbAa(i−1)Φ(1−Φ)FCCBbAa(i−1)+0.25MccbbAa(i−
1)(1−Φ)ΦFCCBbAa(i−1) + 0.5MccbbAa(i−1)ΦΦFCCBbAa(i−1) + 0.25MccbbAa(i−1)(1−Φ)FCCBbAA(i−
1) + 0.5MccbbAa(i − 1)ΦFCCBbAA(i − 1) + 0.25MccbbAa(i − 1)(1 − Φ)FCCBBAa(i − 1) + 0.5MccbbAa(i −
1)ΦFCCBBAa(i− 1) + 0.5MccbbAa(i− 1)FCCBBAA(i− 1) + 0.125MccbbAA(i− 1)(1−Φ)(1−Φ)FCcBbAa(i−
1)+0.25MccbbAA(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.25MccbbAA(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.5MccbbAA(i−
1)ΦΦFCcBbAa(i− 1) + 0.25MccbbAA(i− 1)(1 − Φ)FCcBbAA(i− 1) + 0.5MccbbAA(i− 1)ΦFCcBbAA(i− 1) +
0.25MccbbAA(i−1)(1−Φ)FCcBBAa(i−1)+0.5MccbbAA(i−1)ΦFCcBBAa(i−1)+0.5MccbbAA(i−1)FCcBBAA(i−
1) + 0.25MccbbAA(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.5MccbbAA(i − 1)Φ(1 − Φ)FCCBbAa(i − 1) +
0.5MccbbAA(i − 1)(1 − Φ)ΦFCCBbAa(i − 1) + MccbbAA(i − 1)ΦΦFCCBbAa(i − 1) + 0.5MccbbAA(i − 1)(1 −
Φ)FCCBbAA(i−1)+MccbbAA(i−1)ΦFCCBbAA(i−1)+0.5MccbbAA(i−1)(1−Φ)FCCBBAa(i−1)+MccbbAA(i−
1)ΦFCCBBAa(i − 1) + MccbbAA(i − 1)FCCBBAA(i − 1) + 0.0625(1 − Φ)MccBbAa(i − 1)FCcbbAa(i − 1) +
0.125(1 − Φ)MccBbAa(i− 1)FCcbbAA(i− 1) + 0.0625(1 − Φ)MccBbAa(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) +
0.0625(1 − Φ)MccBbAa(i− 1)Φ(1 − Φ)FCcBbAa(i− 1) + 0.125(1 − Φ)MccBbAa(i− 1)(1 − Φ)ΦFCcBbAa(i−
1) + 0.125(1−Φ)MccBbAa(i− 1)ΦΦFCcBbAa(i− 1) + 0.125(1−Φ)MccBbAa(i− 1)(1−Φ)FCcBbAA(i− 1) +
0.125(1 − Φ)MccBbAa(i − 1)ΦFCcBbAA(i − 1) + 0.0625(1 − Φ)MccBbAa(i − 1)(1 − Φ)FCcBBAa(i − 1) +
0.125(1 − Φ)MccBbAa(i − 1)ΦFCcBBAa(i − 1) + 0.125(1 − Φ)MccBbAa(i − 1)FCcBBAA(i − 1) + 0.125(1 −
Φ)MccBbAa(i−1)FCCbbAa(i−1)+0.25(1−Φ)MccBbAa(i−1)FCCbbAA(i−1)+0.125(1−Φ)MccBbAa(i−1)(1−
Φ)(1−Φ)FCCBbAa(i−1) + 0.125(1−Φ)MccBbAa(i−1)Φ(1−Φ)FCCBbAa(i−1) + 0.125(1−Φ)MccBbAa(i−
1)(1 − Φ)ΦFCCBbAa(i − 1) + 0.25(1 − Φ)MccBbAa(i − 1)ΦΦFCCBbAa(i − 1) + 0.25(1 − Φ)MccBbAa(i −
1)(1−Φ)FCCBbAA(i− 1) + 0.25(1−Φ)MccBbAa(i− 1)ΦFCCBbAA(i− 1) + 0.125(1−Φ)MccBbAa(i− 1)(1−
Φ)FCCBBAa(i−1)+0.25(1−Φ)MccBbAa(i−1)ΦFCCBBAa(i−1)+0.25(1−Φ)MccBbAa(i−1)FCCBBAA(i−1)+
0.125ΦMccBbAa(i−1)FCcbbAa(i−1)+0.25ΦMccBbAa(i−1)FCcbbAA(i−1)+0.125ΦMccBbAa(i−1)(1−Φ)(1−
Φ)FCcBbAa(i−1)+0.125ΦMccBbAa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.25ΦMccBbAa(i−1)(1−Φ)ΦFCcBbAa(i−
1)+0.25ΦMccBbAa(i−1)ΦΦFCcBbAa(i−1)+0.25ΦMccBbAa(i−1)(1−Φ)FCcBbAA(i−1)+0.25ΦMccBbAa(i−
1)ΦFCcBbAA(i−1)+0.125ΦMccBbAa(i−1)(1−Φ)FCcBBAa(i−1)+0.25ΦMccBbAa(i−1)ΦFCcBBAa(i−1)+
0.25ΦMccBbAa(i−1)FCcBBAA(i−1)+0.25ΦMccBbAa(i−1)FCCbbAa(i−1)+0.5ΦMccBbAa(i−1)FCCbbAA(i−
1) + 0.25ΦMccBbAa(i− 1)(1−Φ)(1−Φ)FCCBbAa(i− 1) + 0.25ΦMccBbAa(i− 1)Φ(1−Φ)FCCBbAa(i− 1) +
0.25ΦMccBbAa(i− 1)(1−Φ)ΦFCCBbAa(i− 1) + 0.5ΦMccBbAa(i− 1)ΦΦFCCBbAa(i− 1) + 0.5ΦMccBbAa(i−
1)(1−Φ)FCCBbAA(i−1)+0.5ΦMccBbAa(i−1)ΦFCCBbAA(i−1)+0.25ΦMccBbAa(i−1)(1−Φ)FCCBBAa(i−
1) + 0.5ΦMccBbAa(i − 1)ΦFCCBBAa(i − 1) + 0.5ΦMccBbAa(i − 1)FCCBBAA(i − 1) + 0.125MccBbAA(i −
1)FCcbbAa(i−1)+0.25MccBbAA(i−1)FCcbbAA(i−1)+0.125MccBbAA(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+
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0.125MccBbAA(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.25MccBbAA(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.25MccBbAA(i−
1)ΦΦFCcBbAa(i− 1) + 0.25MccBbAA(i− 1)(1−Φ)FCcBbAA(i− 1) + 0.25MccBbAA(i− 1)ΦFCcBbAA(i− 1) +
0.125MccBbAA(i − 1)(1 − Φ)FCcBBAa(i − 1) + 0.25MccBbAA(i − 1)ΦFCcBBAa(i − 1) + 0.25MccBbAA(i −
1)FCcBBAA(i−1)+0.25MccBbAA(i−1)FCCbbAa(i−1)+0.5MccBbAA(i−1)FCCbbAA(i−1)+0.25MccBbAA(i−
1)(1 − Φ)(1 − Φ)FCCBbAa(i− 1) + 0.25MccBbAA(i− 1)Φ(1 − Φ)FCCBbAa(i− 1) + 0.25MccBbAA(i− 1)(1 −
Φ)ΦFCCBbAa(i − 1) + 0.5MccBbAA(i − 1)ΦΦFCCBbAa(i − 1) + 0.5MccBbAA(i − 1)(1 − Φ)FCCBbAA(i −
1) + 0.5MccBbAA(i− 1)ΦFCCBbAA(i− 1) + 0.25MccBbAA(i− 1)(1 − Φ)FCCBBAa(i− 1) + 0.5MccBbAA(i−
1)ΦFCCBBAa(i− 1) + 0.5MccBbAA(i− 1)FCCBBAA(i− 1) + 0.125(1 − Φ)MccBBAa(i− 1)FCcbbAa(i− 1) +
0.25(1−Φ)MccBBAa(i− 1)FCcbbAA(i− 1) + 0.0625(1−Φ)MccBBAa(i− 1)(1−Φ)(1−Φ)FCcBbAa(i− 1) +
0.125(1 − Φ)MccBBAa(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.125(1 − Φ)MccBBAa(i − 1)(1 − Φ)FCcBbAA(i −
1) + 0.25(1 − Φ)MccBBAa(i − 1)FCCbbAa(i − 1) + 0.5(1 − Φ)MccBBAa(i − 1)FCCbbAA(i − 1) + 0.125(1 −
Φ)MccBBAa(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.25(1 − Φ)MccBBAa(i − 1)(1 − Φ)FCCBbAA(i − 1) +
0.25ΦMccBBAa(i−1)FCcbbAa(i−1)+0.5ΦMccBBAa(i−1)FCcbbAA(i−1)+0.125ΦMccBBAa(i−1)(1−Φ)(1−
Φ)FCcBbAa(i−1)+0.25ΦMccBBAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.25ΦMccBBAa(i−1)(1−Φ)FCcBbAA(i−
1) + 0.5ΦMccBBAa(i − 1)FCCbbAa(i − 1) + ΦMccBBAa(i − 1)FCCbbAA(i − 1) + 0.25ΦMccBBAa(i − 1)(1 −
Φ)(1−Φ)FCCBbAa(i−1)+0.5ΦMccBBAa(i−1)(1−Φ)FCCBbAA(i−1)+0.25MccBBAA(i−1)FCcbbAa(i−1)+
0.5MccBBAA(i−1)FCcbbAA(i−1) + 0.125MccBBAA(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1) + 0.25MccBBAA(i−
1)(1 − Φ)ΦFCcBbAa(i− 1) + 0.25MccBBAA(i− 1)(1 − Φ)FCcBbAA(i− 1) + 0.5MccBBAA(i− 1)FCCbbAa(i−
1)+MccBBAA(i−1)FCCbbAA(i−1)+0.25MccBBAA(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.5MccBBAA(i−
1)(1−Φ)FCCBbAA(i−1) + 0.0625MCcbbAa(i−1)(1−Φ)FccBbAa(i−1) + 0.125MCcbbAa(i−1)ΦFccBbAa(i−
1) + 0.125MCcbbAa(i− 1)FccBbAA(i− 1) + 0.125MCcbbAa(i− 1)(1 − Φ)FccBBAa(i− 1) + 0.25MCcbbAa(i−
1)ΦFccBBAa(i−1)+0.25MCcbbAa(i−1)FccBBAA(i−1)+0.0625MCcbbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+
0.125MCcbbAa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.125MCcbbAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.25MCcbbAa(i−
1)ΦΦFCcBbAa(i− 1) + 0.125MCcbbAa(i− 1)(1−Φ)FCcBbAA(i− 1) + 0.25MCcbbAa(i− 1)ΦFCcBbAA(i− 1) +
0.125MCcbbAa(i − 1)(1 − Φ)FCcBBAa(i − 1) + 0.25MCcbbAa(i − 1)ΦFCcBBAa(i − 1) + 0.25MCcbbAa(i −
1)FCcBBAA(i − 1) + 0.0625MCcbbAa(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.125MCcbbAa(i − 1)Φ(1 −
Φ)FCCBbAa(i − 1) + 0.125MCcbbAa(i − 1)(1 − Φ)ΦFCCBbAa(i − 1) + 0.25MCcbbAa(i − 1)ΦΦFCCBbAa(i −
1)+0.125MCcbbAa(i−1)(1−Φ)FCCBbAA(i−1)+0.25MCcbbAa(i−1)ΦFCCBbAA(i−1)+0.125MCcbbAa(i−
1)(1 − Φ)FCCBBAa(i − 1) + 0.25MCcbbAa(i − 1)ΦFCCBBAa(i − 1) + 0.25MCcbbAa(i − 1)FCCBBAA(i −
1) + 0.125MCcbbAA(i− 1)(1 − Φ)FccBbAa(i− 1) + 0.25MCcbbAA(i− 1)ΦFccBbAa(i− 1) + 0.25MCcbbAA(i−
1)FccBbAA(i − 1) + 0.25MCcbbAA(i − 1)(1 − Φ)FccBBAa(i − 1) + 0.5MCcbbAA(i − 1)ΦFccBBAa(i − 1) +
0.5MCcbbAA(i− 1)FccBBAA(i− 1) + 0.125MCcbbAA(i− 1)(1−Φ)(1−Φ)FCcBbAa(i− 1) + 0.25MCcbbAA(i−
1)Φ(1−Φ)FCcBbAa(i−1)+0.25MCcbbAA(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.5MCcbbAA(i−1)ΦΦFCcBbAa(i−
1) + 0.25MCcbbAA(i− 1)(1 − Φ)FCcBbAA(i− 1) + 0.5MCcbbAA(i− 1)ΦFCcBbAA(i− 1) + 0.25MCcbbAA(i−
1)(1 − Φ)FCcBBAa(i − 1) + 0.5MCcbbAA(i − 1)ΦFCcBBAa(i − 1) + 0.5MCcbbAA(i − 1)FCcBBAA(i − 1) +
0.125MCcbbAA(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.25MCcbbAA(i − 1)Φ(1 − Φ)FCCBbAa(i − 1) +
0.25MCcbbAA(i − 1)(1 − Φ)ΦFCCBbAa(i − 1) + 0.5MCcbbAA(i − 1)ΦΦFCCBbAa(i − 1) + 0.25MCcbbAA(i −
1)(1−Φ)FCCBbAA(i− 1) + 0.5MCcbbAA(i− 1)ΦFCCBbAA(i− 1) + 0.25MCcbbAA(i− 1)(1−Φ)FCCBBAa(i−
1) + 0.5MCcbbAA(i − 1)ΦFCCBBAa(i − 1) + 0.5MCcbbAA(i − 1)FCCBBAA(i − 1) + 0.0625(1 − Φ)(1 −
Φ)MCcBbAa(i− 1)FccbbAa(i− 1) + 0.125(1 − Φ)(1 − Φ)MCcBbAa(i− 1)FccbbAA(i− 1) + 0.0625(1 − Φ)(1 −
Φ)MCcBbAa(i− 1)(1−Φ)FccBbAa(i− 1) + 0.125(1−Φ)(1−Φ)MCcBbAa(i− 1)ΦFccBbAa(i− 1) + 0.125(1−
Φ)(1 − Φ)MCcBbAa(i− 1)FccBbAA(i− 1) + 0.0625(1 − Φ)(1 − Φ)MCcBbAa(i− 1)(1 − Φ)FccBBAa(i− 1) +
0.125(1 − Φ)(1 − Φ)MCcBbAa(i − 1)ΦFccBBAa(i − 1) + 0.125(1 − Φ)(1 − Φ)MCcBbAa(i − 1)FccBBAA(i −
1) + 0.0625(1−Φ)(1−Φ)MCcBbAa(i− 1)FCcbbAa(i− 1) + 0.125(1−Φ)(1−Φ)MCcBbAa(i− 1)FCcbbAA(i−
1) + 0.0625(1−Φ)(1−Φ)MCcBbAa(i− 1)(1−Φ)(1−Φ)FCcBbAa(i− 1) + 0.0625(1−Φ)(1−Φ)MCcBbAa(i−
1)Φ(1−Φ)FCcBbAa(i− 1) + 0.125(1−Φ)(1−Φ)MCcBbAa(i− 1)(1−Φ)ΦFCcBbAa(i− 1) + 0.125(1−Φ)(1−
Φ)MCcBbAa(i−1)ΦΦFCcBbAa(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)FCcBbAA(i−1)+0.125(1−
Φ)(1−Φ)MCcBbAa(i− 1)ΦFCcBbAA(i− 1) + 0.0625(1−Φ)(1−Φ)MCcBbAa(i− 1)(1−Φ)FCcBBAa(i− 1) +
0.125(1 − Φ)(1 − Φ)MCcBbAa(i− 1)ΦFCcBBAa(i− 1) + 0.125(1 − Φ)(1 − Φ)MCcBbAa(i− 1)FCcBBAA(i−
1) + 0.0625(1−Φ)(1−Φ)MCcBbAa(i− 1)FCCbbAa(i− 1) + 0.125(1−Φ)(1−Φ)MCcBbAa(i− 1)FCCbbAA(i−
1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−
1)Φ(1 − Φ)FCCBbAa(i − 1) + 0.0625(1 − Φ)(1 − Φ)MCcBbAa(i − 1)(1 − Φ)ΦFCCBbAa(i − 1) + 0.125(1 −
Φ)(1 − Φ)MCcBbAa(i − 1)ΦΦFCCBbAa(i − 1) + 0.125(1 − Φ)(1 − Φ)MCcBbAa(i − 1)(1 − Φ)FCCBbAA(i −
1) + 0.125(1 − Φ)(1 − Φ)MCcBbAa(i − 1)ΦFCCBbAA(i − 1) + 0.0625(1 − Φ)(1 − Φ)MCcBbAa(i − 1)(1 −
Φ)FCCBBAa(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)ΦFCCBBAa(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−
1)FCCBBAA(i−1)+0.125Φ(1−Φ)MCcBbAa(i−1)FccbbAa(i−1)+0.25Φ(1−Φ)MCcBbAa(i−1)FccbbAA(i−
1)+0.0625Φ(1−Φ)MCcBbAa(i−1)(1−Φ)FccBbAa(i−1)+0.125Φ(1−Φ)MCcBbAa(i−1)ΦFccBbAa(i−1)+
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0.125Φ(1 − Φ)MCcBbAa(i− 1)FccBbAA(i− 1) + 0.125Φ(1 − Φ)MCcBbAa(i− 1)FCcbbAa(i− 1) + 0.25Φ(1 −
Φ)MCcBbAa(i−1)FCcbbAA(i−1)+0.0625Φ(1−Φ)MCcBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.125Φ(1−
Φ)MCcBbAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.125Φ(1−Φ)MCcBbAa(i−1)(1−Φ)FCcBbAA(i−1)+0.125Φ(1−
Φ)MCcBbAa(i−1)FCCbbAa(i−1)+0.25Φ(1−Φ)MCcBbAa(i−1)FCCbbAA(i−1)+0.0625Φ(1−Φ)MCcBbAa(i−
1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.125Φ(1 − Φ)MCcBbAa(i − 1)(1 − Φ)FCCBbAA(i − 1) + 0.125(1 −
Φ)ΦMCcBbAa(i−1)FccbbAa(i−1)+0.25(1−Φ)ΦMCcBbAa(i−1)FccbbAA(i−1)+0.125(1−Φ)ΦMCcBbAa(i−
1)(1 − Φ)FccBbAa(i − 1) + 0.25(1 − Φ)ΦMCcBbAa(i − 1)ΦFccBbAa(i − 1) + 0.25(1 − Φ)ΦMCcBbAa(i −
1)FccBbAA(i − 1) + 0.125(1 − Φ)ΦMCcBbAa(i − 1)(1 − Φ)FccBBAa(i − 1) + 0.25(1 − Φ)ΦMCcBbAa(i −
1)ΦFccBBAa(i−1)+0.25(1−Φ)ΦMCcBbAa(i−1)FccBBAA(i−1)+0.125(1−Φ)ΦMCcBbAa(i−1)FCcbbAa(i−
1) + 0.25(1−Φ)ΦMCcBbAa(i−1)FCcbbAA(i−1) + 0.125(1−Φ)ΦMCcBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−
1)+0.125(1−Φ)ΦMCcBbAa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.25(1−Φ)ΦMCcBbAa(i−1)(1−Φ)ΦFCcBbAa(i−
1) + 0.25(1 − Φ)ΦMCcBbAa(i − 1)ΦΦFCcBbAa(i − 1) + 0.25(1 − Φ)ΦMCcBbAa(i − 1)(1 − Φ)FCcBbAA(i −
1) + 0.25(1 − Φ)ΦMCcBbAa(i − 1)ΦFCcBbAA(i − 1) + 0.125(1 − Φ)ΦMCcBbAa(i − 1)(1 − Φ)FCcBBAa(i −
1) + 0.25(1 − Φ)ΦMCcBbAa(i − 1)ΦFCcBBAa(i − 1) + 0.25(1 − Φ)ΦMCcBbAa(i − 1)FCcBBAA(i − 1) +
0.125(1 − Φ)ΦMCcBbAa(i − 1)FCCbbAa(i − 1) + 0.25(1 − Φ)ΦMCcBbAa(i − 1)FCCbbAA(i − 1) + 0.125(1 −
Φ)ΦMCcBbAa(i− 1)(1 − Φ)(1 − Φ)FCCBbAa(i− 1) + 0.125(1 − Φ)ΦMCcBbAa(i− 1)Φ(1 − Φ)FCCBbAa(i−
1) + 0.125(1−Φ)ΦMCcBbAa(i− 1)(1−Φ)ΦFCCBbAa(i− 1) + 0.25(1−Φ)ΦMCcBbAa(i− 1)ΦΦFCCBbAa(i−
1) + 0.25(1−Φ)ΦMCcBbAa(i−1)(1−Φ)FCCBbAA(i−1) + 0.25(1−Φ)ΦMCcBbAa(i−1)ΦFCCBbAA(i−1) +
0.125(1 − Φ)ΦMCcBbAa(i− 1)(1 − Φ)FCCBBAa(i− 1) + 0.25(1 − Φ)ΦMCcBbAa(i− 1)ΦFCCBBAa(i− 1) +
0.25(1−Φ)ΦMCcBbAa(i− 1)FCCBBAA(i− 1) + 0.25ΦΦMCcBbAa(i− 1)FccbbAa(i− 1) + 0.5ΦΦMCcBbAa(i−
1)FccbbAA(i − 1) + 0.125ΦΦMCcBbAa(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.25ΦΦMCcBbAa(i − 1)ΦFccBbAa(i −
1) + 0.25ΦΦMCcBbAa(i− 1)FccBbAA(i− 1) + 0.25ΦΦMCcBbAa(i− 1)FCcbbAa(i− 1) + 0.5ΦΦMCcBbAa(i−
1)FCcbbAA(i − 1) + 0.125ΦΦMCcBbAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.25ΦΦMCcBbAa(i − 1)(1 −
Φ)ΦFCcBbAa(i− 1) + 0.25ΦΦMCcBbAa(i− 1)(1−Φ)FCcBbAA(i− 1) + 0.25ΦΦMCcBbAa(i− 1)FCCbbAa(i−
1) + 0.5ΦΦMCcBbAa(i − 1)FCCbbAA(i − 1) + 0.125ΦΦMCcBbAa(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) +
0.25ΦΦMCcBbAa(i − 1)(1 − Φ)FCCBbAA(i − 1) + 0.125(1 − Φ)MCcBbAA(i − 1)FccbbAa(i − 1) + 0.25(1 −
Φ)MCcBbAA(i−1)FccbbAA(i−1)+0.125(1−Φ)MCcBbAA(i−1)(1−Φ)FccBbAa(i−1)+0.25(1−Φ)MCcBbAA(i−
1)ΦFccBbAa(i−1)+0.25(1−Φ)MCcBbAA(i−1)FccBbAA(i−1)+0.125(1−Φ)MCcBbAA(i−1)(1−Φ)FccBBAa(i−
1) + 0.25(1−Φ)MCcBbAA(i− 1)ΦFccBBAa(i− 1) + 0.25(1−Φ)MCcBbAA(i− 1)FccBBAA(i− 1) + 0.125(1−
Φ)MCcBbAA(i−1)FCcbbAa(i−1)+0.25(1−Φ)MCcBbAA(i−1)FCcbbAA(i−1)+0.125(1−Φ)MCcBbAA(i−1)(1−
Φ)(1−Φ)FCcBbAa(i−1) + 0.125(1−Φ)MCcBbAA(i−1)Φ(1−Φ)FCcBbAa(i−1) + 0.25(1−Φ)MCcBbAA(i−
1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.25(1 − Φ)MCcBbAA(i − 1)ΦΦFCcBbAa(i − 1) + 0.25(1 − Φ)MCcBbAA(i −
1)(1−Φ)FCcBbAA(i− 1) + 0.25(1−Φ)MCcBbAA(i− 1)ΦFCcBbAA(i− 1) + 0.125(1−Φ)MCcBbAA(i− 1)(1−
Φ)FCcBBAa(i−1)+0.25(1−Φ)MCcBbAA(i−1)ΦFCcBBAa(i−1)+0.25(1−Φ)MCcBbAA(i−1)FCcBBAA(i−
1) + 0.125(1−Φ)MCcBbAA(i− 1)FCCbbAa(i− 1) + 0.25(1−Φ)MCcBbAA(i− 1)FCCbbAA(i− 1) + 0.125(1−
Φ)MCcBbAA(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.125(1 − Φ)MCcBbAA(i − 1)Φ(1 − Φ)FCCBbAa(i −
1) + 0.125(1 − Φ)MCcBbAA(i− 1)(1 − Φ)ΦFCCBbAa(i− 1) + 0.25(1 − Φ)MCcBbAA(i− 1)ΦΦFCCBbAa(i−
1) + 0.25(1 − Φ)MCcBbAA(i− 1)(1 − Φ)FCCBbAA(i− 1) + 0.25(1 − Φ)MCcBbAA(i− 1)ΦFCCBbAA(i− 1) +
0.125(1 − Φ)MCcBbAA(i − 1)(1 − Φ)FCCBBAa(i − 1) + 0.25(1 − Φ)MCcBbAA(i − 1)ΦFCCBBAa(i − 1) +
0.25(1 − Φ)MCcBbAA(i − 1)FCCBBAA(i − 1) + 0.25ΦMCcBbAA(i − 1)FccbbAa(i − 1) + 0.5ΦMCcBbAA(i −
1)FccbbAA(i− 1) + 0.125ΦMCcBbAA(i− 1)(1−Φ)FccBbAa(i− 1) + 0.25ΦMCcBbAA(i− 1)ΦFccBbAa(i− 1) +
0.25ΦMCcBbAA(i−1)FccBbAA(i−1)+0.25ΦMCcBbAA(i−1)FCcbbAa(i−1)+0.5ΦMCcBbAA(i−1)FCcbbAA(i−
1) + 0.125ΦMCcBbAA(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1) + 0.25ΦMCcBbAA(i−1)(1−Φ)ΦFCcBbAa(i−1) +
0.25ΦMCcBbAA(i− 1)(1 − Φ)FCcBbAA(i− 1) + 0.25ΦMCcBbAA(i− 1)FCCbbAa(i− 1) + 0.5ΦMCcBbAA(i−
1)FCCbbAA(i − 1) + 0.125ΦMCcBbAA(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.25ΦMCcBbAA(i − 1)(1 −
Φ)FCCBbAA(i− 1) + 0.125(1−Φ)MCcBBAa(i− 1)FccbbAa(i− 1) + 0.25(1−Φ)MCcBBAa(i− 1)FccbbAA(i−
1) + 0.0625(1 − Φ)MCcBBAa(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.125(1 − Φ)MCcBBAa(i − 1)ΦFccBbAa(i −
1) + 0.125(1 − Φ)MCcBBAa(i− 1)FccBbAA(i− 1) + 0.125(1 − Φ)MCcBBAa(i− 1)FCcbbAa(i− 1) + 0.25(1 −
Φ)MCcBBAa(i−1)FCcbbAA(i−1) + 0.0625(1−Φ)MCcBBAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1) + 0.125(1−
Φ)MCcBBAa(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.125(1 − Φ)MCcBBAa(i − 1)(1 − Φ)FCcBbAA(i − 1) +
0.125(1 − Φ)MCcBBAa(i − 1)FCCbbAa(i − 1) + 0.25(1 − Φ)MCcBBAa(i − 1)FCCbbAA(i − 1) + 0.0625(1 −
Φ)MCcBBAa(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.125(1 − Φ)MCcBBAa(i − 1)(1 − Φ)FCCBbAA(i −
1) + 0.25ΦMCcBBAa(i − 1)FccbbAa(i − 1) + 0.5ΦMCcBBAa(i − 1)FccbbAA(i − 1) + 0.125ΦMCcBBAa(i −
1)(1−Φ)FccBbAa(i− 1) + 0.25ΦMCcBBAa(i− 1)ΦFccBbAa(i− 1) + 0.25ΦMCcBBAa(i− 1)FccBbAA(i− 1) +
0.25ΦMCcBBAa(i−1)FCcbbAa(i−1)+0.5ΦMCcBBAa(i−1)FCcbbAA(i−1)+0.125ΦMCcBBAa(i−1)(1−Φ)(1−
Φ)FCcBbAa(i−1)+0.25ΦMCcBBAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.25ΦMCcBBAa(i−1)(1−Φ)FCcBbAA(i−
1) + 0.25ΦMCcBBAa(i − 1)FCCbbAa(i − 1) + 0.5ΦMCcBBAa(i − 1)FCCbbAA(i − 1) + 0.125ΦMCcBBAa(i −
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1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.25ΦMCcBBAa(i − 1)(1 − Φ)FCCBbAA(i − 1) + 0.25MCcBBAA(i −
1)FccbbAa(i − 1) + 0.5MCcBBAA(i − 1)FccbbAA(i − 1) + 0.125MCcBBAA(i − 1)(1 − Φ)FccBbAa(i − 1) +
0.25MCcBBAA(i−1)ΦFccBbAa(i−1)+0.25MCcBBAA(i−1)FccBbAA(i−1)+0.25MCcBBAA(i−1)FCcbbAa(i−
1)+0.5MCcBBAA(i−1)FCcbbAA(i−1)+0.125MCcBBAA(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.25MCcBBAA(i−
1)(1−Φ)ΦFCcBbAa(i−1)+0.25MCcBBAA(i−1)(1−Φ)FCcBbAA(i−1)+0.25MCcBBAA(i−1)FCCbbAa(i−1)+
0.5MCcBBAA(i−1)FCCbbAA(i−1)+0.125MCcBBAA(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.25MCcBBAA(i−
1)(1−Φ)FCCBbAA(i− 1) + 0.125MCCbbAa(i− 1)(1−Φ)FccBbAa(i− 1) + 0.25MCCbbAa(i− 1)ΦFccBbAa(i−
1) + 0.25MCCbbAa(i − 1)FccBbAA(i − 1) + 0.25MCCbbAa(i − 1)(1 − Φ)FccBBAa(i − 1) + 0.5MCCbbAa(i −
1)ΦFccBBAa(i−1)+0.5MCCbbAa(i−1)FccBBAA(i−1)+0.0625MCCbbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+
0.125MCCbbAa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.125MCCbbAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.25MCCbbAa(i−
1)ΦΦFCcBbAa(i−1)+0.125MCCbbAa(i−1)(1−Φ)FCcBbAA(i−1)+0.25MCCbbAa(i−1)ΦFCcBbAA(i−1)+
0.125MCCbbAa(i − 1)(1 − Φ)FCcBBAa(i − 1) + 0.25MCCbbAa(i − 1)ΦFCcBBAa(i − 1) + 0.25MCCbbAa(i −
1)FCcBBAA(i − 1) + 0.25MCCbbAA(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.5MCCbbAA(i − 1)ΦFccBbAa(i − 1) +
0.5MCCbbAA(i−1)FccBbAA(i−1)+0.5MCCbbAA(i−1)(1−Φ)FccBBAa(i−1)+MCCbbAA(i−1)ΦFccBBAa(i−
1)+MCCbbAA(i−1)FccBBAA(i−1)+0.125MCCbbAA(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.25MCCbbAA(i−
1)Φ(1−Φ)FCcBbAa(i−1)+0.25MCCbbAA(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.5MCCbbAA(i−1)ΦΦFCcBbAa(i−
1) + 0.25MCCbbAA(i− 1)(1−Φ)FCcBbAA(i− 1) + 0.5MCCbbAA(i− 1)ΦFCcBbAA(i− 1) + 0.25MCCbbAA(i−
1)(1 − Φ)FCcBBAa(i − 1) + 0.5MCCbbAA(i − 1)ΦFCcBBAa(i − 1) + 0.5MCCbbAA(i − 1)FCcBBAA(i − 1) +
0.125(1 − Φ)(1 − Φ)MCCBbAa(i − 1)FccbbAa(i − 1) + 0.25(1 − Φ)(1 − Φ)MCCBbAa(i − 1)FccbbAA(i − 1) +
0.125(1−Φ)(1−Φ)MCCBbAa(i−1)(1−Φ)FccBbAa(i−1)+0.25(1−Φ)(1−Φ)MCCBbAa(i−1)ΦFccBbAa(i−
1)+0.25(1−Φ)(1−Φ)MCCBbAa(i−1)FccBbAA(i−1)+0.125(1−Φ)(1−Φ)MCCBbAa(i−1)(1−Φ)FccBBAa(i−
1) + 0.25(1−Φ)(1−Φ)MCCBbAa(i− 1)ΦFccBBAa(i− 1) + 0.25(1−Φ)(1−Φ)MCCBbAa(i− 1)FccBBAA(i−
1) + 0.0625(1−Φ)(1−Φ)MCCBbAa(i− 1)FCcbbAa(i− 1) + 0.125(1−Φ)(1−Φ)MCCBbAa(i− 1)FCcbbAA(i−
1)+0.0625(1−Φ)(1−Φ)MCCBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.0625(1−Φ)(1−Φ)MCCBbAa(i−
1)Φ(1 − Φ)FCcBbAa(i − 1) + 0.125(1 − Φ)(1 − Φ)MCCBbAa(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.125(1 −
Φ)(1 − Φ)MCCBbAa(i − 1)ΦΦFCcBbAa(i − 1) + 0.125(1 − Φ)(1 − Φ)MCCBbAa(i − 1)(1 − Φ)FCcBbAA(i −
1) + 0.125(1 − Φ)(1 − Φ)MCCBbAa(i − 1)ΦFCcBbAA(i − 1) + 0.0625(1 − Φ)(1 − Φ)MCCBbAa(i − 1)(1 −
Φ)FCcBBAa(i−1)+0.125(1−Φ)(1−Φ)MCCBbAa(i−1)ΦFCcBBAa(i−1)+0.125(1−Φ)(1−Φ)MCCBbAa(i−
1)FCcBBAA(i− 1) + 0.25Φ(1−Φ)MCCBbAa(i− 1)FccbbAa(i− 1) + 0.5Φ(1−Φ)MCCBbAa(i− 1)FccbbAA(i−
1) + 0.125Φ(1−Φ)MCCBbAa(i− 1)(1−Φ)FccBbAa(i− 1) + 0.25Φ(1−Φ)MCCBbAa(i− 1)ΦFccBbAa(i− 1) +
0.25Φ(1 − Φ)MCCBbAa(i− 1)FccBbAA(i− 1) + 0.125Φ(1 − Φ)MCCBbAa(i− 1)FCcbbAa(i− 1) + 0.25Φ(1 −
Φ)MCCBbAa(i−1)FCcbbAA(i−1)+0.0625Φ(1−Φ)MCCBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.125Φ(1−
Φ)MCCBbAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.125Φ(1−Φ)MCCBbAa(i−1)(1−Φ)FCcBbAA(i−1)+0.25(1−
Φ)ΦMCCBbAa(i−1)FccbbAa(i−1)+0.5(1−Φ)ΦMCCBbAa(i−1)FccbbAA(i−1)+0.25(1−Φ)ΦMCCBbAa(i−
1)(1−Φ)FccBbAa(i−1)+0.5(1−Φ)ΦMCCBbAa(i−1)ΦFccBbAa(i−1)+0.5(1−Φ)ΦMCCBbAa(i−1)FccBbAA(i−
1) + 0.25(1−Φ)ΦMCCBbAa(i− 1)(1−Φ)FccBBAa(i− 1) + 0.5(1−Φ)ΦMCCBbAa(i− 1)ΦFccBBAa(i− 1) +
0.5(1 − Φ)ΦMCCBbAa(i − 1)FccBBAA(i − 1) + 0.125(1 − Φ)ΦMCCBbAa(i − 1)FCcbbAa(i − 1) + 0.25(1 −
Φ)ΦMCCBbAa(i−1)FCcbbAA(i−1)+0.125(1−Φ)ΦMCCBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.125(1−
Φ)ΦMCCBbAa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.25(1−Φ)ΦMCCBbAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.25(1−
Φ)ΦMCCBbAa(i− 1)ΦΦFCcBbAa(i− 1) + 0.25(1 − Φ)ΦMCCBbAa(i− 1)(1 − Φ)FCcBbAA(i− 1) + 0.25(1 −
Φ)ΦMCCBbAa(i− 1)ΦFCcBbAA(i− 1) + 0.125(1 − Φ)ΦMCCBbAa(i− 1)(1 − Φ)FCcBBAa(i− 1) + 0.25(1 −
Φ)ΦMCCBbAa(i−1)ΦFCcBBAa(i−1)+0.25(1−Φ)ΦMCCBbAa(i−1)FCcBBAA(i−1)+0.5ΦΦMCCBbAa(i−
1)FccbbAa(i − 1) + ΦΦMCCBbAa(i − 1)FccbbAA(i − 1) + 0.25ΦΦMCCBbAa(i − 1)(1 − Φ)FccBbAa(i − 1) +
0.5ΦΦMCCBbAa(i − 1)ΦFccBbAa(i − 1) + 0.5ΦΦMCCBbAa(i − 1)FccBbAA(i − 1) + 0.25ΦΦMCCBbAa(i −
1)FCcbbAa(i−1)+0.5ΦΦMCCBbAa(i−1)FCcbbAA(i−1)+0.125ΦΦMCCBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−
1)+0.25ΦΦMCCBbAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.25ΦΦMCCBbAa(i−1)(1−Φ)FCcBbAA(i−1)+0.25(1−
Φ)MCCBbAA(i−1)FccbbAa(i−1)+0.5(1−Φ)MCCBbAA(i−1)FccbbAA(i−1)+0.25(1−Φ)MCCBbAA(i−1)(1−
Φ)FccBbAa(i−1)+0.5(1−Φ)MCCBbAA(i−1)ΦFccBbAa(i−1)+0.5(1−Φ)MCCBbAA(i−1)FccBbAA(i−1)+
0.25(1−Φ)MCCBbAA(i− 1)(1−Φ)FccBBAa(i− 1) + 0.5(1−Φ)MCCBbAA(i− 1)ΦFccBBAa(i− 1) + 0.5(1−
Φ)MCCBbAA(i−1)FccBBAA(i−1)+0.125(1−Φ)MCCBbAA(i−1)FCcbbAa(i−1)+0.25(1−Φ)MCCBbAA(i−
1)FCcbbAA(i− 1) + 0.125(1−Φ)MCCBbAA(i− 1)(1−Φ)(1−Φ)FCcBbAa(i− 1) + 0.125(1−Φ)MCCBbAA(i−
1)Φ(1−Φ)FCcBbAa(i−1)+0.25(1−Φ)MCCBbAA(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.25(1−Φ)MCCBbAA(i−
1)ΦΦFCcBbAa(i − 1) + 0.25(1 − Φ)MCCBbAA(i − 1)(1 − Φ)FCcBbAA(i − 1) + 0.25(1 − Φ)MCCBbAA(i −
1)ΦFCcBbAA(i − 1) + 0.125(1 − Φ)MCCBbAA(i − 1)(1 − Φ)FCcBBAa(i − 1) + 0.25(1 − Φ)MCCBbAA(i −
1)ΦFCcBBAa(i − 1) + 0.25(1 − Φ)MCCBbAA(i − 1)FCcBBAA(i − 1) + 0.5ΦMCCBbAA(i − 1)FccbbAa(i −
1) + ΦMCCBbAA(i− 1)FccbbAA(i− 1) + 0.25ΦMCCBbAA(i− 1)(1 − Φ)FccBbAa(i− 1) + 0.5ΦMCCBbAA(i−
1)ΦFccBbAa(i−1)+0.5ΦMCCBbAA(i−1)FccBbAA(i−1)+0.25ΦMCCBbAA(i−1)FCcbbAa(i−1)+0.5ΦMCCBbAA(i−
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1)FCcbbAA(i − 1) + 0.125ΦMCCBbAA(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.25ΦMCCBbAA(i − 1)(1 −
Φ)ΦFCcBbAa(i−1)+0.25ΦMCCBbAA(i−1)(1−Φ)FCcBbAA(i−1)+0.25(1−Φ)MCCBBAa(i−1)FccbbAa(i−
1)+0.5(1−Φ)MCCBBAa(i−1)FccbbAA(i−1)+0.125(1−Φ)MCCBBAa(i−1)(1−Φ)FccBbAa(i−1)+0.25(1−
Φ)MCCBBAa(i−1)ΦFccBbAa(i−1)+0.25(1−Φ)MCCBBAa(i−1)FccBbAA(i−1)+0.125(1−Φ)MCCBBAa(i−
1)FCcbbAa(i− 1) + 0.25(1−Φ)MCCBBAa(i− 1)FCcbbAA(i− 1) + 0.0625(1−Φ)MCCBBAa(i− 1)(1−Φ)(1−
Φ)FCcBbAa(i − 1) + 0.125(1 − Φ)MCCBBAa(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.125(1 − Φ)MCCBBAa(i −
1)(1 − Φ)FCcBbAA(i − 1) + 0.5ΦMCCBBAa(i − 1)FccbbAa(i − 1) + ΦMCCBBAa(i − 1)FccbbAA(i − 1) +
0.25ΦMCCBBAa(i− 1)(1−Φ)FccBbAa(i− 1) + 0.5ΦMCCBBAa(i− 1)ΦFccBbAa(i− 1) + 0.5ΦMCCBBAa(i−
1)FccBbAA(i−1)+0.25ΦMCCBBAa(i−1)FCcbbAa(i−1)+0.5ΦMCCBBAa(i−1)FCcbbAA(i−1)+0.125ΦMCCBBAa(i−
1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.25ΦMCCBBAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.25ΦMCCBBAa(i−1)(1−
Φ)FCcBbAA(i−1)+0.5MCCBBAA(i−1)FccbbAa(i−1)+MCCBBAA(i−1)FccbbAA(i−1)+0.25MCCBBAA(i−
1)(1 − Φ)FccBbAa(i − 1) + 0.5MCCBBAA(i − 1)ΦFccBbAa(i − 1) + 0.5MCCBBAA(i − 1)FccBbAA(i − 1) +
0.25MCCBBAA(i−1)FCcbbAa(i−1)+0.5MCCBBAA(i−1)FCcbbAA(i−1)+0.125MCCBBAA(i−1)(1−Φ)(1−
Φ)FCcBbAa(i−1)+0.25MCCBBAA(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.25MCCBBAA(i−1)(1−Φ)FCcBbAA(i−1)],

Me
CcBBaa =

(
Ω̄CcBBaa

2

)
[0.125MccBbaa(i− 1)(1 − Φ)FCcBbaa(i− 1) + 0.25MccBbaa(i− 1)ΦFCcBbaa(i−

1) + 0.0625MccBbaa(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) + 0.125MccBbaa(i− 1)Φ(1 − Φ)FCcBbAa(i− 1) +
0.25MccBbaa(i− 1)FCcBBaa(i− 1) + 0.125MccBbaa(i− 1)(1 − Φ)FCcBBAa(i− 1) + 0.25MccBbaa(i− 1)(1 −
Φ)FCCBbaa(i−1)+0.5MccBbaa(i−1)ΦFCCBbaa(i−1)+0.125MccBbaa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+
0.25MccBbaa(i− 1)Φ(1−Φ)FCCBbAa(i− 1) + 0.25MccBbaa(i− 1)(1−Φ)ΦFCCBbAa(i− 1) + 0.5MccBbaa(i−
1)FCCBBaa(i−1)+0.25MccBbaa(i−1)(1−Φ)FCCBBAa(i−1)+0.0625(1−Φ)MccBbAa(i−1)(1−Φ)FCcBbaa(i−
1)+0.125(1−Φ)MccBbAa(i−1)ΦFCcBbaa(i−1)+0.03125(1−Φ)MccBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−
1) + 0.0625(1 − Φ)MccBbAa(i− 1)Φ(1 − Φ)FCcBbAa(i− 1) + 0.125(1 − Φ)MccBbAa(i− 1)FCcBBaa(i− 1) +
0.0625(1−Φ)MccBbAa(i− 1)(1−Φ)FCcBBAa(i− 1) + 0.125(1−Φ)MccBbAa(i− 1)(1−Φ)FCCBbaa(i− 1) +
0.25(1−Φ)MccBbAa(i− 1)ΦFCCBbaa(i− 1) + 0.0625(1−Φ)MccBbAa(i− 1)(1−Φ)(1−Φ)FCCBbAa(i− 1) +
0.125(1 − Φ)MccBbAa(i− 1)Φ(1 − Φ)FCCBbAa(i− 1) + 0.125(1 − Φ)MccBbAa(i− 1)(1 − Φ)ΦFCCBbAa(i−
1) + 0.25(1 − Φ)MccBbAa(i − 1)FCCBBaa(i − 1) + 0.125(1 − Φ)MccBbAa(i − 1)(1 − Φ)FCCBBAa(i − 1) +
0.25MccBBaa(i− 1)(1−Φ)FCcBbaa(i− 1) + 0.5MccBBaa(i− 1)ΦFCcBbaa(i− 1) + 0.125MccBBaa(i− 1)(1−
Φ)(1 − Φ)FCcBbAa(i− 1) + 0.25MccBBaa(i− 1)Φ(1 − Φ)FCcBbAa(i− 1) + 0.5MccBBaa(i− 1)FCcBBaa(i−
1) + 0.25MccBBaa(i− 1)(1−Φ)FCcBBAa(i− 1) + 0.5MccBBaa(i− 1)(1−Φ)FCCBbaa(i− 1) +MccBBaa(i−
1)ΦFCCBbaa(i−1)+0.25MccBBaa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.5MccBBaa(i−1)Φ(1−Φ)FCCBbAa(i−
1) + 0.5MccBBaa(i − 1)(1 − Φ)ΦFCCBbAa(i − 1) + MccBBaa(i − 1)FCCBBaa(i − 1) + 0.5MccBBaa(i −
1)(1−Φ)FCCBBAa(i− 1) + 0.125(1−Φ)MccBBAa(i− 1)(1−Φ)FCcBbaa(i− 1) + 0.25(1−Φ)MccBBAa(i−
1)ΦFCcBbaa(i−1)+0.0625(1−Φ)MccBBAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.125(1−Φ)MccBBAa(i−
1)Φ(1 − Φ)FCcBbAa(i − 1) + 0.25(1 − Φ)MccBBAa(i − 1)FCcBBaa(i − 1) + 0.125(1 − Φ)MccBBAa(i −
1)(1 − Φ)FCcBBAa(i − 1) + 0.25(1 − Φ)MccBBAa(i − 1)(1 − Φ)FCCBbaa(i − 1) + 0.5(1 − Φ)MccBBAa(i −
1)ΦFCCBbaa(i− 1) + 0.125(1−Φ)MccBBAa(i− 1)(1−Φ)(1−Φ)FCCBbAa(i− 1) + 0.25(1−Φ)MccBBAa(i−
1)Φ(1−Φ)FCCBbAa(i− 1) + 0.25(1−Φ)MccBBAa(i− 1)(1−Φ)ΦFCCBbAa(i− 1) + 0.5(1−Φ)MccBBAa(i−
1)FCCBBaa(i−1)+0.25(1−Φ)MccBBAa(i−1)(1−Φ)FCCBBAa(i−1)+0.125(1−Φ)MCcBbaa(i−1)FccBbaa(i−
1) + 0.0625(1 − Φ)MCcBbaa(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.25(1 − Φ)MCcBbaa(i − 1)FccBBaa(i − 1) +
0.125(1 − Φ)MCcBbaa(i− 1)(1 − Φ)FccBBAa(i− 1) + 0.125(1 − Φ)MCcBbaa(i− 1)(1 − Φ)FCcBbaa(i− 1) +
0.25(1 − Φ)MCcBbaa(i − 1)ΦFCcBbaa(i − 1) + 0.0625(1 − Φ)MCcBbaa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i −
1) + 0.125(1 − Φ)MCcBbaa(i − 1)Φ(1 − Φ)FCcBbAa(i − 1) + 0.25(1 − Φ)MCcBbaa(i − 1)FCcBBaa(i − 1) +
0.125(1−Φ)MCcBbaa(i− 1)(1−Φ)FCcBBAa(i− 1) + 0.125(1−Φ)MCcBbaa(i− 1)(1−Φ)FCCBbaa(i− 1) +
0.25(1−Φ)MCcBbaa(i− 1)ΦFCCBbaa(i− 1) + 0.0625(1−Φ)MCcBbaa(i− 1)(1−Φ)(1−Φ)FCCBbAa(i− 1) +
0.125(1 − Φ)MCcBbaa(i− 1)Φ(1 − Φ)FCCBbAa(i− 1) + 0.125(1 − Φ)MCcBbaa(i− 1)(1 − Φ)ΦFCCBbAa(i−
1) + 0.25(1 − Φ)MCcBbaa(i − 1)FCCBBaa(i − 1) + 0.125(1 − Φ)MCcBbaa(i − 1)(1 − Φ)FCCBBAa(i − 1) +
0.25ΦMCcBbaa(i − 1)FccBbaa(i − 1) + 0.125ΦMCcBbaa(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.5ΦMCcBbaa(i −
1)FccBBaa(i−1)+0.25ΦMCcBbaa(i−1)(1−Φ)FccBBAa(i−1)+0.25ΦMCcBbaa(i−1)(1−Φ)FCcBbaa(i−1)+
0.5ΦMCcBbaa(i−1)ΦFCcBbaa(i−1)+0.125ΦMCcBbaa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.25ΦMCcBbaa(i−
1)Φ(1−Φ)FCcBbAa(i−1)+0.5ΦMCcBbaa(i−1)FCcBBaa(i−1)+0.25ΦMCcBbaa(i−1)(1−Φ)FCcBBAa(i−
1)+0.25ΦMCcBbaa(i−1)(1−Φ)FCCBbaa(i−1)+0.5ΦMCcBbaa(i−1)ΦFCCBbaa(i−1)+0.125ΦMCcBbaa(i−
1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.25ΦMCcBbaa(i−1)Φ(1−Φ)FCCBbAa(i−1)+0.25ΦMCcBbaa(i−1)(1−
Φ)ΦFCCBbAa(i − 1) + 0.5ΦMCcBbaa(i − 1)FCCBBaa(i − 1) + 0.25ΦMCcBbaa(i − 1)(1 − Φ)FCCBBAa(i −
1) + 0.0625(1 − Φ)(1 − Φ)MCcBbAa(i − 1)FccBbaa(i − 1) + 0.03125(1 − Φ)(1 − Φ)MCcBbAa(i − 1)(1 −
Φ)FccBbAa(i− 1) + 0.125(1−Φ)(1−Φ)MCcBbAa(i− 1)FccBBaa(i− 1) + 0.0625(1−Φ)(1−Φ)MCcBbAa(i−
1)(1 − Φ)FccBBAa(i− 1) + 0.0625(1 − Φ)(1 − Φ)MCcBbAa(i− 1)(1 − Φ)FCcBbaa(i− 1) + 0.125(1 − Φ)(1 −
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Φ)MCcBbAa(i− 1)ΦFCcBbaa(i− 1) + 0.03125(1−Φ)(1−Φ)MCcBbAa(i− 1)(1−Φ)(1−Φ)FCcBbAa(i− 1) +
0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)FCcBBaa(i−
1) + 0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)FCcBBAa(i−1) + 0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)(1−
Φ)FCCBbaa(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)ΦFCCBbaa(i−1)+0.03125(1−Φ)(1−Φ)MCcBbAa(i−
1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)Φ(1−Φ)FCCBbAa(i−1)+0.0625(1−
Φ)(1−Φ)MCcBbAa(i− 1)(1−Φ)ΦFCCBbAa(i− 1) + 0.125(1−Φ)(1−Φ)MCcBbAa(i− 1)FCCBBaa(i− 1) +
0.0625(1 − Φ)(1 − Φ)MCcBbAa(i− 1)(1 − Φ)FCCBBAa(i− 1) + 0.125Φ(1 − Φ)MCcBbAa(i− 1)FccBbaa(i−
1) + 0.0625Φ(1−Φ)MCcBbAa(i− 1)(1−Φ)FccBbAa(i− 1) + 0.25Φ(1−Φ)MCcBbAa(i− 1)FccBBaa(i− 1) +
0.125Φ(1−Φ)MCcBbAa(i−1)(1−Φ)FccBBAa(i−1)+0.125Φ(1−Φ)MCcBbAa(i−1)(1−Φ)FCcBbaa(i−1)+
0.25Φ(1−Φ)MCcBbAa(i− 1)ΦFCcBbaa(i− 1) + 0.0625Φ(1−Φ)MCcBbAa(i− 1)(1−Φ)(1−Φ)FCcBbAa(i−
1) + 0.125Φ(1−Φ)MCcBbAa(i− 1)Φ(1−Φ)FCcBbAa(i− 1) + 0.25Φ(1−Φ)MCcBbAa(i− 1)FCcBBaa(i− 1) +
0.125Φ(1−Φ)MCcBbAa(i−1)(1−Φ)FCcBBAa(i−1)+0.125Φ(1−Φ)MCcBbAa(i−1)(1−Φ)FCCBbaa(i−1)+
0.25Φ(1−Φ)MCcBbAa(i−1)ΦFCCBbaa(i−1)+0.0625Φ(1−Φ)MCcBbAa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+
0.125Φ(1−Φ)MCcBbAa(i−1)Φ(1−Φ)FCCBbAa(i−1)+0.125Φ(1−Φ)MCcBbAa(i−1)(1−Φ)ΦFCCBbAa(i−
1) + 0.25Φ(1 − Φ)MCcBbAa(i − 1)FCCBBaa(i − 1) + 0.125Φ(1 − Φ)MCcBbAa(i − 1)(1 − Φ)FCCBBAa(i −
1) + 0.25MCcBBaa(i − 1)FccBbaa(i − 1) + 0.125MCcBBaa(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.5MCcBBaa(i −
1)FccBBaa(i−1)+0.25MCcBBaa(i−1)(1−Φ)FccBBAa(i−1)+0.25MCcBBaa(i−1)(1−Φ)FCcBbaa(i−1)+
0.5MCcBBaa(i−1)ΦFCcBbaa(i−1)+0.125MCcBBaa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.25MCcBBaa(i−
1)Φ(1−Φ)FCcBbAa(i− 1) + 0.5MCcBBaa(i− 1)FCcBBaa(i− 1) + 0.25MCcBBaa(i− 1)(1−Φ)FCcBBAa(i−
1) + 0.25MCcBBaa(i− 1)(1−Φ)FCCBbaa(i− 1) + 0.5MCcBBaa(i− 1)ΦFCCBbaa(i− 1) + 0.125MCcBBaa(i−
1)(1−Φ)(1−Φ)FCCBbAa(i− 1) + 0.25MCcBBaa(i− 1)Φ(1−Φ)FCCBbAa(i− 1) + 0.25MCcBBaa(i− 1)(1−
Φ)ΦFCCBbAa(i − 1) + 0.5MCcBBaa(i − 1)FCCBBaa(i − 1) + 0.25MCcBBaa(i − 1)(1 − Φ)FCCBBAa(i −
1) + 0.125(1 − Φ)MCcBBAa(i− 1)FccBbaa(i− 1) + 0.0625(1 − Φ)MCcBBAa(i− 1)(1 − Φ)FccBbAa(i− 1) +
0.25(1−Φ)MCcBBAa(i−1)FccBBaa(i−1)+0.125(1−Φ)MCcBBAa(i−1)(1−Φ)FccBBAa(i−1)+0.125(1−
Φ)MCcBBAa(i − 1)(1 − Φ)FCcBbaa(i − 1) + 0.25(1 − Φ)MCcBBAa(i − 1)ΦFCcBbaa(i − 1) + 0.0625(1 −
Φ)MCcBBAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.125(1 − Φ)MCcBBAa(i − 1)Φ(1 − Φ)FCcBbAa(i −
1) + 0.25(1 − Φ)MCcBBAa(i− 1)FCcBBaa(i− 1) + 0.125(1 − Φ)MCcBBAa(i− 1)(1 − Φ)FCcBBAa(i− 1) +
0.125(1−Φ)MCcBBAa(i−1)(1−Φ)FCCBbaa(i−1)+0.25(1−Φ)MCcBBAa(i−1)ΦFCCBbaa(i−1)+0.0625(1−
Φ)MCcBBAa(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.125(1 − Φ)MCcBBAa(i − 1)Φ(1 − Φ)FCCBbAa(i −
1) + 0.125(1−Φ)MCcBBAa(i− 1)(1−Φ)ΦFCCBbAa(i− 1) + 0.25(1−Φ)MCcBBAa(i− 1)FCCBBaa(i− 1) +
0.125(1−Φ)MCcBBAa(i−1)(1−Φ)FCCBBAa(i−1)+0.25(1−Φ)MCCBbaa(i−1)FccBbaa(i−1)+0.125(1−
Φ)MCCBbaa(i−1)(1−Φ)FccBbAa(i−1)+0.5(1−Φ)MCCBbaa(i−1)FccBBaa(i−1)+0.25(1−Φ)MCCBbaa(i−
1)(1 − Φ)FccBBAa(i− 1) + 0.125(1 − Φ)MCCBbaa(i− 1)(1 − Φ)FCcBbaa(i− 1) + 0.25(1 − Φ)MCCBbaa(i−
1)ΦFCcBbaa(i−1)+0.0625(1−Φ)MCCBbaa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.125(1−Φ)MCCBbaa(i−
1)Φ(1 − Φ)FCcBbAa(i − 1) + 0.25(1 − Φ)MCCBbaa(i − 1)FCcBBaa(i − 1) + 0.125(1 − Φ)MCCBbaa(i −
1)(1 − Φ)FCcBBAa(i− 1) + 0.5ΦMCCBbaa(i− 1)FccBbaa(i− 1) + 0.25ΦMCCBbaa(i− 1)(1 − Φ)FccBbAa(i−
1) + ΦMCCBbaa(i− 1)FccBBaa(i− 1) + 0.5ΦMCCBbaa(i− 1)(1 − Φ)FccBBAa(i− 1) + 0.25ΦMCCBbaa(i−
1)(1 − Φ)FCcBbaa(i − 1) + 0.5ΦMCCBbaa(i − 1)ΦFCcBbaa(i − 1) + 0.125ΦMCCBbaa(i − 1)(1 − Φ)(1 −
Φ)FCcBbAa(i− 1) + 0.25ΦMCCBbaa(i− 1)Φ(1−Φ)FCcBbAa(i− 1) + 0.5ΦMCCBbaa(i− 1)FCcBBaa(i− 1) +
0.25ΦMCCBbaa(i−1)(1−Φ)FCcBBAa(i−1)+0.125(1−Φ)(1−Φ)MCCBbAa(i−1)FccBbaa(i−1)+0.0625(1−
Φ)(1 − Φ)MCCBbAa(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.25(1 − Φ)(1 − Φ)MCCBbAa(i − 1)FccBBaa(i − 1) +
0.125(1 − Φ)(1 − Φ)MCCBbAa(i − 1)(1 − Φ)FccBBAa(i − 1) + 0.0625(1 − Φ)(1 − Φ)MCCBbAa(i − 1)(1 −
Φ)FCcBbaa(i−1)+0.125(1−Φ)(1−Φ)MCCBbAa(i−1)ΦFCcBbaa(i−1)+0.03125(1−Φ)(1−Φ)MCCBbAa(i−
1)(1−Φ)(1−Φ)FCcBbAa(i− 1) + 0.0625(1−Φ)(1−Φ)MCCBbAa(i− 1)Φ(1−Φ)FCcBbAa(i− 1) + 0.125(1−
Φ)(1 − Φ)MCCBbAa(i − 1)FCcBBaa(i − 1) + 0.0625(1 − Φ)(1 − Φ)MCCBbAa(i − 1)(1 − Φ)FCcBBAa(i −
1) + 0.25Φ(1 − Φ)MCCBbAa(i − 1)FccBbaa(i − 1) + 0.125Φ(1 − Φ)MCCBbAa(i − 1)(1 − Φ)FccBbAa(i −
1) + 0.5Φ(1 − Φ)MCCBbAa(i− 1)FccBBaa(i− 1) + 0.25Φ(1 − Φ)MCCBbAa(i− 1)(1 − Φ)FccBBAa(i− 1) +
0.125Φ(1 − Φ)MCCBbAa(i − 1)(1 − Φ)FCcBbaa(i − 1) + 0.25Φ(1 − Φ)MCCBbAa(i − 1)ΦFCcBbaa(i − 1) +
0.0625Φ(1 − Φ)MCCBbAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.125Φ(1 − Φ)MCCBbAa(i − 1)Φ(1 −
Φ)FCcBbAa(i − 1) + 0.25Φ(1 − Φ)MCCBbAa(i − 1)FCcBBaa(i − 1) + 0.125Φ(1 − Φ)MCCBbAa(i − 1)(1 −
Φ)FCcBBAa(i − 1) + 0.5MCCBBaa(i − 1)FccBbaa(i − 1) + 0.25MCCBBaa(i − 1)(1 − Φ)FccBbAa(i − 1) +
MCCBBaa(i − 1)FccBBaa(i − 1) + 0.5MCCBBaa(i − 1)(1 − Φ)FccBBAa(i − 1) + 0.25MCCBBaa(i − 1)(1 −
Φ)FCcBbaa(i− 1) + 0.5MCCBBaa(i− 1)ΦFCcBbaa(i− 1) + 0.125MCCBBaa(i− 1)(1−Φ)(1−Φ)FCcBbAa(i−
1) + 0.25MCCBBaa(i−1)Φ(1−Φ)FCcBbAa(i−1) + 0.5MCCBBaa(i−1)FCcBBaa(i−1) + 0.25MCCBBaa(i−
1)(1−Φ)FCcBBAa(i− 1) + 0.25(1−Φ)MCCBBAa(i− 1)FccBbaa(i− 1) + 0.125(1−Φ)MCCBBAa(i− 1)(1−
Φ)FccBbAa(i−1)+0.5(1−Φ)MCCBBAa(i−1)FccBBaa(i−1)+0.25(1−Φ)MCCBBAa(i−1)(1−Φ)FccBBAa(i−
1) + 0.125(1 − Φ)MCCBBAa(i− 1)(1 − Φ)FCcBbaa(i− 1) + 0.25(1 − Φ)MCCBBAa(i− 1)ΦFCcBbaa(i− 1) +
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0.0625(1−Φ)MCCBBAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.125(1−Φ)MCCBBAa(i−1)Φ(1−Φ)FCcBbAa(i−
1) + 0.25(1 − Φ)MCCBBAa(i− 1)FCcBBaa(i− 1) + 0.125(1 − Φ)MCCBBAa(i− 1)(1 − Φ)FCcBBAa(i− 1)],

Me
CcBBAa =

(
Ω̄CcBBAa

2

)
[0.0625MccBbaa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.125MccBbaa(i−1)Φ(1−

Φ)FCcBbAa(i − 1) + 0.125MccBbaa(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.25MccBbaa(i − 1)ΦΦFCcBbAa(i −
1) + 0.125MccBbaa(i− 1)(1−Φ)FCcBbAA(i− 1) + 0.25MccBbaa(i− 1)ΦFCcBbAA(i− 1) + 0.125MccBbaa(i−
1)(1 − Φ)FCcBBAa(i − 1) + 0.25MccBbaa(i − 1)ΦFCcBBAa(i − 1) + 0.25MccBbaa(i − 1)FCcBBAA(i − 1) +
0.125MccBbaa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.25MccBbaa(i−1)Φ(1−Φ)FCCBbAa(i−1)+0.25MccBbaa(i−
1)(1−Φ)ΦFCCBbAa(i−1)+0.5MccBbaa(i−1)ΦΦFCCBbAa(i−1)+0.25MccBbaa(i−1)(1−Φ)FCCBbAA(i−
1) + 0.5MccBbaa(i − 1)ΦFCCBbAA(i − 1) + 0.25MccBbaa(i − 1)(1 − Φ)FCCBBAa(i − 1) + 0.5MccBbaa(i −
1)ΦFCCBBAa(i−1) + 0.5MccBbaa(i−1)FCCBBAA(i−1) + 0.0625(1−Φ)MccBbAa(i−1)(1−Φ)FCcBbaa(i−
1) + 0.125(1−Φ)MccBbAa(i− 1)ΦFCcBbaa(i− 1) + 0.0625(1−Φ)MccBbAa(i− 1)(1−Φ)(1−Φ)FCcBbAa(i−
1)+0.125(1−Φ)MccBbAa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.0625(1−Φ)MccBbAa(i−1)(1−Φ)ΦFCcBbAa(i−
1) + 0.125(1−Φ)MccBbAa(i− 1)ΦΦFCcBbAa(i− 1) + 0.0625(1−Φ)MccBbAa(i− 1)(1−Φ)FCcBbAA(i− 1) +
0.125(1 − Φ)MccBbAa(i − 1)ΦFCcBbAA(i − 1) + 0.125(1 − Φ)MccBbAa(i − 1)FCcBBaa(i − 1) + 0.125(1 −
Φ)MccBbAa(i − 1)(1 − Φ)FCcBBAa(i − 1) + 0.125(1 − Φ)MccBbAa(i − 1)ΦFCcBBAa(i − 1) + 0.125(1 −
Φ)MccBbAa(i−1)FCcBBAA(i−1)+0.125(1−Φ)MccBbAa(i−1)(1−Φ)FCCBbaa(i−1)+0.25(1−Φ)MccBbAa(i−
1)ΦFCCBbaa(i− 1) + 0.125(1−Φ)MccBbAa(i− 1)(1−Φ)(1−Φ)FCCBbAa(i− 1) + 0.25(1−Φ)MccBbAa(i−
1)Φ(1−Φ)FCCBbAa(i− 1) + 0.25(1−Φ)MccBbAa(i− 1)(1−Φ)ΦFCCBbAa(i− 1) + 0.25(1−Φ)MccBbAa(i−
1)ΦΦFCCBbAa(i − 1) + 0.125(1 − Φ)MccBbAa(i − 1)(1 − Φ)FCCBbAA(i − 1) + 0.25(1 − Φ)MccBbAa(i −
1)ΦFCCBbAA(i−1)+0.25(1−Φ)MccBbAa(i−1)FCCBBaa(i−1)+0.25(1−Φ)MccBbAa(i−1)(1−Φ)FCCBBAa(i−
1)+0.25(1−Φ)MccBbAa(i−1)ΦFCCBBAa(i−1)+0.25(1−Φ)MccBbAa(i−1)FCCBBAA(i−1)+0.125ΦMccBbAa(i−
1)(1 − Φ)FCcBbaa(i − 1) + 0.25ΦMccBbAa(i − 1)ΦFCcBbaa(i − 1) + 0.0625ΦMccBbAa(i − 1)(1 − Φ)(1 −
Φ)FCcBbAa(i− 1) + 0.125ΦMccBbAa(i− 1)Φ(1−Φ)FCcBbAa(i− 1) + 0.25ΦMccBbAa(i− 1)FCcBBaa(i− 1) +
0.125ΦMccBbAa(i−1)(1−Φ)FCcBBAa(i−1)+0.25ΦMccBbAa(i−1)(1−Φ)FCCBbaa(i−1)+0.5ΦMccBbAa(i−
1)ΦFCCBbaa(i − 1) + 0.125ΦMccBbAa(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.25ΦMccBbAa(i − 1)Φ(1 −
Φ)FCCBbAa(i− 1) + 0.25ΦMccBbAa(i− 1)(1−Φ)ΦFCCBbAa(i− 1) + 0.5ΦMccBbAa(i− 1)FCCBBaa(i− 1) +
0.25ΦMccBbAa(i−1)(1−Φ)FCCBBAa(i−1)+0.125MccBbAA(i−1)(1−Φ)FCcBbaa(i−1)+0.25MccBbAA(i−
1)ΦFCcBbaa(i − 1) + 0.0625MccBbAA(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.125MccBbAA(i − 1)Φ(1 −
Φ)FCcBbAa(i − 1) + 0.25MccBbAA(i − 1)FCcBBaa(i − 1) + 0.125MccBbAA(i − 1)(1 − Φ)FCcBBAa(i − 1) +
0.25MccBbAA(i − 1)(1 − Φ)FCCBbaa(i − 1) + 0.5MccBbAA(i − 1)ΦFCCBbaa(i − 1) + 0.125MccBbAA(i −
1)(1 − Φ)(1 − Φ)FCCBbAa(i− 1) + 0.25MccBbAA(i− 1)Φ(1 − Φ)FCCBbAa(i− 1) + 0.25MccBbAA(i− 1)(1 −
Φ)ΦFCCBbAa(i − 1) + 0.5MccBbAA(i − 1)FCCBBaa(i − 1) + 0.25MccBbAA(i − 1)(1 − Φ)FCCBBAa(i −
1) + 0.125MccBBaa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.25MccBBaa(i − 1)Φ(1 − Φ)FCcBbAa(i − 1) +
0.25MccBBaa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.5MccBBaa(i−1)ΦΦFCcBbAa(i−1)+0.25MccBBaa(i−1)(1−
Φ)FCcBbAA(i − 1) + 0.5MccBBaa(i − 1)ΦFCcBbAA(i − 1) + 0.25MccBBaa(i − 1)(1 − Φ)FCcBBAa(i − 1) +
0.5MccBBaa(i− 1)ΦFCcBBAa(i− 1) + 0.5MccBBaa(i− 1)FCcBBAA(i− 1) + 0.25MccBBaa(i− 1)(1−Φ)(1−
Φ)FCCBbAa(i−1)+0.5MccBBaa(i−1)Φ(1−Φ)FCCBbAa(i−1)+0.5MccBBaa(i−1)(1−Φ)ΦFCCBbAa(i−1)+
MccBBaa(i−1)ΦΦFCCBbAa(i−1)+0.5MccBBaa(i−1)(1−Φ)FCCBbAA(i−1)+MccBBaa(i−1)ΦFCCBbAA(i−
1)+0.5MccBBaa(i−1)(1−Φ)FCCBBAa(i−1)+MccBBaa(i−1)ΦFCCBBAa(i−1)+MccBBaa(i−1)FCCBBAA(i−
1) + 0.125(1 − Φ)MccBBAa(i − 1)(1 − Φ)FCcBbaa(i − 1) + 0.25(1 − Φ)MccBBAa(i − 1)ΦFCcBbaa(i − 1) +
0.125(1−Φ)MccBBAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.25(1−Φ)MccBBAa(i−1)Φ(1−Φ)FCcBbAa(i−
1) + 0.125(1 − Φ)MccBBAa(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.25(1 − Φ)MccBBAa(i − 1)ΦΦFCcBbAa(i −
1) + 0.125(1 − Φ)MccBBAa(i− 1)(1 − Φ)FCcBbAA(i− 1) + 0.25(1 − Φ)MccBBAa(i− 1)ΦFCcBbAA(i− 1) +
0.25(1−Φ)MccBBAa(i− 1)FCcBBaa(i− 1) + 0.25(1−Φ)MccBBAa(i− 1)(1−Φ)FCcBBAa(i− 1) + 0.25(1−
Φ)MccBBAa(i−1)ΦFCcBBAa(i−1)+0.25(1−Φ)MccBBAa(i−1)FCcBBAA(i−1)+0.25(1−Φ)MccBBAa(i−
1)(1 − Φ)FCCBbaa(i− 1) + 0.5(1 − Φ)MccBBAa(i− 1)ΦFCCBbaa(i− 1) + 0.25(1 − Φ)MccBBAa(i− 1)(1 −
Φ)(1 − Φ)FCCBbAa(i− 1) + 0.5(1 − Φ)MccBBAa(i− 1)Φ(1 − Φ)FCCBbAa(i− 1) + 0.5(1 − Φ)MccBBAa(i−
1)(1−Φ)ΦFCCBbAa(i−1)+0.5(1−Φ)MccBBAa(i−1)ΦΦFCCBbAa(i−1)+0.25(1−Φ)MccBBAa(i−1)(1−
Φ)FCCBbAA(i− 1) + 0.5(1−Φ)MccBBAa(i− 1)ΦFCCBbAA(i− 1) + 0.5(1−Φ)MccBBAa(i− 1)FCCBBaa(i−
1) + 0.5(1 − Φ)MccBBAa(i − 1)(1 − Φ)FCCBBAa(i − 1) + 0.5(1 − Φ)MccBBAa(i − 1)ΦFCCBBAa(i − 1) +
0.5(1−Φ)MccBBAa(i−1)FCCBBAA(i−1)+0.25ΦMccBBAa(i−1)(1−Φ)FCcBbaa(i−1)+0.5ΦMccBBAa(i−
1)ΦFCcBbaa(i − 1) + 0.125ΦMccBBAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.25ΦMccBBAa(i − 1)Φ(1 −
Φ)FCcBbAa(i− 1) + 0.5ΦMccBBAa(i− 1)FCcBBaa(i− 1) + 0.25ΦMccBBAa(i− 1)(1 − Φ)FCcBBAa(i− 1) +
0.5ΦMccBBAa(i − 1)(1 − Φ)FCCBbaa(i − 1) + ΦMccBBAa(i − 1)ΦFCCBbaa(i − 1) + 0.25ΦMccBBAa(i −
1)(1−Φ)(1−Φ)FCCBbAa(i− 1) + 0.5ΦMccBBAa(i− 1)Φ(1−Φ)FCCBbAa(i− 1) + 0.5ΦMccBBAa(i− 1)(1−
Φ)ΦFCCBbAa(i− 1) + ΦMccBBAa(i− 1)FCCBBaa(i− 1) + 0.5ΦMccBBAa(i− 1)(1 − Φ)FCCBBAa(i− 1) +
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0.25MccBBAA(i−1)(1−Φ)FCcBbaa(i−1)+0.5MccBBAA(i−1)ΦFCcBbaa(i−1)+0.125MccBBAA(i−1)(1−
Φ)(1−Φ)FCcBbAa(i− 1) + 0.25MccBBAA(i− 1)Φ(1−Φ)FCcBbAa(i− 1) + 0.5MccBBAA(i− 1)FCcBBaa(i−
1)+0.25MccBBAA(i−1)(1−Φ)FCcBBAa(i−1)+0.5MccBBAA(i−1)(1−Φ)FCCBbaa(i−1)+MccBBAA(i−
1)ΦFCCBbaa(i − 1) + 0.25MccBBAA(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.5MccBBAA(i − 1)Φ(1 −
Φ)FCCBbAa(i − 1) + 0.5MccBBAA(i − 1)(1 − Φ)ΦFCCBbAa(i − 1) + MccBBAA(i − 1)FCCBBaa(i − 1) +
0.5MccBBAA(i−1)(1−Φ)FCCBBAa(i−1) + 0.0625(1−Φ)MCcBbaa(i−1)(1−Φ)FccBbAa(i−1) + 0.125(1−
Φ)MCcBbaa(i−1)ΦFccBbAa(i−1)+0.125(1−Φ)MCcBbaa(i−1)FccBbAA(i−1)+0.125(1−Φ)MCcBbaa(i−1)(1−
Φ)FccBBAa(i−1)+0.25(1−Φ)MCcBbaa(i−1)ΦFccBBAa(i−1)+0.25(1−Φ)MCcBbaa(i−1)FccBBAA(i−1)+
0.0625(1−Φ)MCcBbaa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.125(1−Φ)MCcBbaa(i−1)Φ(1−Φ)FCcBbAa(i−
1) + 0.125(1 − Φ)MCcBbaa(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.25(1 − Φ)MCcBbaa(i − 1)ΦΦFCcBbAa(i −
1) + 0.125(1 − Φ)MCcBbaa(i − 1)(1 − Φ)FCcBbAA(i − 1) + 0.25(1 − Φ)MCcBbaa(i − 1)ΦFCcBbAA(i − 1) +
0.125(1−Φ)MCcBbaa(i−1)(1−Φ)FCcBBAa(i−1)+0.25(1−Φ)MCcBbaa(i−1)ΦFCcBBAa(i−1)+0.25(1−
Φ)MCcBbaa(i−1)FCcBBAA(i−1) + 0.0625(1−Φ)MCcBbaa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1) + 0.125(1−
Φ)MCcBbaa(i−1)Φ(1−Φ)FCCBbAa(i−1)+0.125(1−Φ)MCcBbaa(i−1)(1−Φ)ΦFCCBbAa(i−1)+0.25(1−
Φ)MCcBbaa(i − 1)ΦΦFCCBbAa(i − 1) + 0.125(1 − Φ)MCcBbaa(i − 1)(1 − Φ)FCCBbAA(i − 1) + 0.25(1 −
Φ)MCcBbaa(i − 1)ΦFCCBbAA(i − 1) + 0.125(1 − Φ)MCcBbaa(i − 1)(1 − Φ)FCCBBAa(i − 1) + 0.25(1 −
Φ)MCcBbaa(i − 1)ΦFCCBBAa(i − 1) + 0.25(1 − Φ)MCcBbaa(i − 1)FCCBBAA(i − 1) + 0.125ΦMCcBbaa(i −
1)(1 − Φ)FccBbAa(i − 1) + 0.25ΦMCcBbaa(i − 1)ΦFccBbAa(i − 1) + 0.25ΦMCcBbaa(i − 1)FccBbAA(i − 1) +
0.25ΦMCcBbaa(i − 1)(1 − Φ)FccBBAa(i − 1) + 0.5ΦMCcBbaa(i − 1)ΦFccBBAa(i − 1) + 0.5ΦMCcBbaa(i −
1)FccBBAA(i − 1) + 0.125ΦMCcBbaa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.25ΦMCcBbaa(i − 1)Φ(1 −
Φ)FCcBbAa(i−1)+0.25ΦMCcBbaa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.5ΦMCcBbaa(i−1)ΦΦFCcBbAa(i−1)+
0.25ΦMCcBbaa(i− 1)(1 − Φ)FCcBbAA(i− 1) + 0.5ΦMCcBbaa(i− 1)ΦFCcBbAA(i− 1) + 0.25ΦMCcBbaa(i−
1)(1 − Φ)FCcBBAa(i− 1) + 0.5ΦMCcBbaa(i− 1)ΦFCcBBAa(i− 1) + 0.5ΦMCcBbaa(i− 1)FCcBBAA(i− 1) +
0.125ΦMCcBbaa(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.25ΦMCcBbaa(i − 1)Φ(1 − Φ)FCCBbAa(i − 1) +
0.25ΦMCcBbaa(i−1)(1−Φ)ΦFCCBbAa(i−1)+0.5ΦMCcBbaa(i−1)ΦΦFCCBbAa(i−1)+0.25ΦMCcBbaa(i−
1)(1−Φ)FCCBbAA(i−1)+0.5ΦMCcBbaa(i−1)ΦFCCBbAA(i−1)+0.25ΦMCcBbaa(i−1)(1−Φ)FCCBBAa(i−
1) + 0.5ΦMCcBbaa(i − 1)ΦFCCBBAa(i − 1) + 0.5ΦMCcBbaa(i − 1)FCCBBAA(i − 1) + 0.0625(1 − Φ)(1 −
Φ)MCcBbAa(i− 1)FccBbaa(i− 1) + 0.0625(1−Φ)(1−Φ)MCcBbAa(i− 1)(1−Φ)FccBbAa(i− 1) + 0.0625(1−
Φ)(1−Φ)MCcBbAa(i−1)ΦFccBbAa(i−1) + 0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)FccBbAA(i−1) + 0.125(1−
Φ)(1 − Φ)MCcBbAa(i − 1)FccBBaa(i − 1) + 0.125(1 − Φ)(1 − Φ)MCcBbAa(i − 1)(1 − Φ)FccBBAa(i − 1) +
0.125(1−Φ)(1−Φ)MCcBbAa(i−1)ΦFccBBAa(i−1) + 0.125(1−Φ)(1−Φ)MCcBbAa(i−1)FccBBAA(i−1) +
0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)FCcBbaa(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)ΦFCcBbaa(i−
1) + 0.0625(1−Φ)(1−Φ)MCcBbAa(i− 1)(1−Φ)(1−Φ)FCcBbAa(i− 1) + 0.125(1−Φ)(1−Φ)MCcBbAa(i−
1)Φ(1−Φ)FCcBbAa(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.125(1−Φ)(1−
Φ)MCcBbAa(i−1)ΦΦFCcBbAa(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)FCcBbAA(i−1)+0.125(1−
Φ)(1−Φ)MCcBbAa(i−1)ΦFCcBbAA(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)FCcBBaa(i−1)+0.125(1−
Φ)(1−Φ)MCcBbAa(i− 1)(1−Φ)FCcBBAa(i− 1) + 0.125(1−Φ)(1−Φ)MCcBbAa(i− 1)ΦFCcBBAa(i− 1) +
0.125(1−Φ)(1−Φ)MCcBbAa(i−1)FCcBBAA(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)FCCBbaa(i−
1) + 0.125(1 − Φ)(1 − Φ)MCcBbAa(i − 1)ΦFCCBbaa(i − 1) + 0.0625(1 − Φ)(1 − Φ)MCcBbAa(i − 1)(1 −
Φ)(1−Φ)FCCBbAa(i− 1) + 0.125(1−Φ)(1−Φ)MCcBbAa(i− 1)Φ(1−Φ)FCCBbAa(i− 1) + 0.125(1−Φ)(1−
Φ)MCcBbAa(i−1)(1−Φ)ΦFCCBbAa(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)ΦΦFCCBbAa(i−1)+0.0625(1−
Φ)(1−Φ)MCcBbAa(i− 1)(1−Φ)FCCBbAA(i− 1) + 0.125(1−Φ)(1−Φ)MCcBbAa(i− 1)ΦFCCBbAA(i− 1) +
0.125(1−Φ)(1−Φ)MCcBbAa(i−1)FCCBBaa(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)FCCBBAa(i−
1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)ΦFCCBBAa(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)FCCBBAA(i−
1) + 0.125Φ(1 − Φ)MCcBbAa(i − 1)FccBbaa(i − 1) + 0.125Φ(1 − Φ)MCcBbAa(i − 1)(1 − Φ)FccBbAa(i −
1) + 0.125Φ(1 − Φ)MCcBbAa(i − 1)ΦFccBbAa(i − 1) + 0.125Φ(1 − Φ)MCcBbAa(i − 1)FccBbAA(i − 1) +
0.25Φ(1−Φ)MCcBbAa(i−1)FccBBaa(i−1)+0.25Φ(1−Φ)MCcBbAa(i−1)(1−Φ)FccBBAa(i−1)+0.25Φ(1−
Φ)MCcBbAa(i−1)ΦFccBBAa(i−1)+0.25Φ(1−Φ)MCcBbAa(i−1)FccBBAA(i−1)+0.125Φ(1−Φ)MCcBbAa(i−
1)(1−Φ)FCcBbaa(i−1)+0.25Φ(1−Φ)MCcBbAa(i−1)ΦFCcBbaa(i−1)+0.125Φ(1−Φ)MCcBbAa(i−1)(1−
Φ)(1−Φ)FCcBbAa(i−1)+0.25Φ(1−Φ)MCcBbAa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.125Φ(1−Φ)MCcBbAa(i−
1)(1−Φ)ΦFCcBbAa(i− 1) + 0.25Φ(1−Φ)MCcBbAa(i− 1)ΦΦFCcBbAa(i− 1) + 0.125Φ(1−Φ)MCcBbAa(i−
1)(1 − Φ)FCcBbAA(i − 1) + 0.25Φ(1 − Φ)MCcBbAa(i − 1)ΦFCcBbAA(i − 1) + 0.25Φ(1 − Φ)MCcBbAa(i −
1)FCcBBaa(i − 1) + 0.25Φ(1 − Φ)MCcBbAa(i − 1)(1 − Φ)FCcBBAa(i − 1) + 0.25Φ(1 − Φ)MCcBbAa(i −
1)ΦFCcBBAa(i − 1) + 0.25Φ(1 − Φ)MCcBbAa(i − 1)FCcBBAA(i − 1) + 0.125Φ(1 − Φ)MCcBbAa(i − 1)(1 −
Φ)FCCBbaa(i−1)+0.25Φ(1−Φ)MCcBbAa(i−1)ΦFCCBbaa(i−1)+0.125Φ(1−Φ)MCcBbAa(i−1)(1−Φ)(1−
Φ)FCCBbAa(i − 1) + 0.25Φ(1 − Φ)MCcBbAa(i − 1)Φ(1 − Φ)FCCBbAa(i − 1) + 0.25Φ(1 − Φ)MCcBbAa(i −
1)(1−Φ)ΦFCCBbAa(i− 1) + 0.25Φ(1−Φ)MCcBbAa(i− 1)ΦΦFCCBbAa(i− 1) + 0.125Φ(1−Φ)MCcBbAa(i−
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1)(1 − Φ)FCCBbAA(i − 1) + 0.25Φ(1 − Φ)MCcBbAa(i − 1)ΦFCCBbAA(i − 1) + 0.25Φ(1 − Φ)MCcBbAa(i −
1)FCCBBaa(i − 1) + 0.25Φ(1 − Φ)MCcBbAa(i − 1)(1 − Φ)FCCBBAa(i − 1) + 0.25Φ(1 − Φ)MCcBbAa(i −
1)ΦFCCBBAa(i−1)+0.25Φ(1−Φ)MCcBbAa(i−1)FCCBBAA(i−1)+0.125(1−Φ)ΦMCcBbAa(i−1)FccBbaa(i−
1) + 0.0625(1−Φ)ΦMCcBbAa(i− 1)(1−Φ)FccBbAa(i− 1) + 0.25(1−Φ)ΦMCcBbAa(i− 1)FccBBaa(i− 1) +
0.125(1−Φ)ΦMCcBbAa(i−1)(1−Φ)FccBBAa(i−1)+0.125(1−Φ)ΦMCcBbAa(i−1)(1−Φ)FCcBbaa(i−1)+
0.25(1−Φ)ΦMCcBbAa(i− 1)ΦFCcBbaa(i− 1) + 0.0625(1−Φ)ΦMCcBbAa(i− 1)(1−Φ)(1−Φ)FCcBbAa(i−
1) + 0.125(1−Φ)ΦMCcBbAa(i− 1)Φ(1−Φ)FCcBbAa(i− 1) + 0.25(1−Φ)ΦMCcBbAa(i− 1)FCcBBaa(i− 1) +
0.125(1−Φ)ΦMCcBbAa(i−1)(1−Φ)FCcBBAa(i−1)+0.125(1−Φ)ΦMCcBbAa(i−1)(1−Φ)FCCBbaa(i−1)+
0.25(1−Φ)ΦMCcBbAa(i−1)ΦFCCBbaa(i−1)+0.0625(1−Φ)ΦMCcBbAa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+
0.125(1−Φ)ΦMCcBbAa(i−1)Φ(1−Φ)FCCBbAa(i−1)+0.125(1−Φ)ΦMCcBbAa(i−1)(1−Φ)ΦFCCBbAa(i−
1) + 0.25(1−Φ)ΦMCcBbAa(i−1)FCCBBaa(i−1) + 0.125(1−Φ)ΦMCcBbAa(i−1)(1−Φ)FCCBBAa(i−1) +
0.25ΦΦMCcBbAa(i−1)FccBbaa(i−1)+0.125ΦΦMCcBbAa(i−1)(1−Φ)FccBbAa(i−1)+0.5ΦΦMCcBbAa(i−
1)FccBBaa(i−1)+0.25ΦΦMCcBbAa(i−1)(1−Φ)FccBBAa(i−1)+0.25ΦΦMCcBbAa(i−1)(1−Φ)FCcBbaa(i−
1) + 0.5ΦΦMCcBbAa(i − 1)ΦFCcBbaa(i − 1) + 0.125ΦΦMCcBbAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) +
0.25ΦΦMCcBbAa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.5ΦΦMCcBbAa(i−1)FCcBBaa(i−1)+0.25ΦΦMCcBbAa(i−
1)(1−Φ)FCcBBAa(i−1)+0.25ΦΦMCcBbAa(i−1)(1−Φ)FCCBbaa(i−1)+0.5ΦΦMCcBbAa(i−1)ΦFCCBbaa(i−
1)+0.125ΦΦMCcBbAa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.25ΦΦMCcBbAa(i−1)Φ(1−Φ)FCCBbAa(i−1)+
0.25ΦΦMCcBbAa(i−1)(1−Φ)ΦFCCBbAa(i−1)+0.5ΦΦMCcBbAa(i−1)FCCBBaa(i−1)+0.25ΦΦMCcBbAa(i−
1)(1−Φ)FCCBBAa(i− 1) + 0.125(1−Φ)MCcBbAA(i− 1)FccBbaa(i− 1) + 0.0625(1−Φ)MCcBbAA(i− 1)(1−
Φ)FccBbAa(i−1)+0.25(1−Φ)MCcBbAA(i−1)FccBBaa(i−1)+0.125(1−Φ)MCcBbAA(i−1)(1−Φ)FccBBAa(i−
1) + 0.125(1 − Φ)MCcBbAA(i − 1)(1 − Φ)FCcBbaa(i − 1) + 0.25(1 − Φ)MCcBbAA(i − 1)ΦFCcBbaa(i − 1) +
0.0625(1−Φ)MCcBbAA(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.125(1−Φ)MCcBbAA(i−1)Φ(1−Φ)FCcBbAa(i−
1) + 0.25(1 − Φ)MCcBbAA(i − 1)FCcBBaa(i − 1) + 0.125(1 − Φ)MCcBbAA(i − 1)(1 − Φ)FCcBBAa(i − 1) +
0.125(1−Φ)MCcBbAA(i−1)(1−Φ)FCCBbaa(i−1)+0.25(1−Φ)MCcBbAA(i−1)ΦFCCBbaa(i−1)+0.0625(1−
Φ)MCcBbAA(i− 1)(1−Φ)(1−Φ)FCCBbAa(i− 1) + 0.125(1−Φ)MCcBbAA(i− 1)Φ(1−Φ)FCCBbAa(i− 1) +
0.125(1−Φ)MCcBbAA(i−1)(1−Φ)ΦFCCBbAa(i−1)+0.25(1−Φ)MCcBbAA(i−1)FCCBBaa(i−1)+0.125(1−
Φ)MCcBbAA(i − 1)(1 − Φ)FCCBBAa(i − 1) + 0.25ΦMCcBbAA(i − 1)FccBbaa(i − 1) + 0.125ΦMCcBbAA(i −
1)(1−Φ)FccBbAa(i−1)+0.5ΦMCcBbAA(i−1)FccBBaa(i−1)+0.25ΦMCcBbAA(i−1)(1−Φ)FccBBAa(i−1)+
0.25ΦMCcBbAA(i−1)(1−Φ)FCcBbaa(i−1)+0.5ΦMCcBbAA(i−1)ΦFCcBbaa(i−1)+0.125ΦMCcBbAA(i−1)(1−
Φ)(1−Φ)FCcBbAa(i−1)+0.25ΦMCcBbAA(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.5ΦMCcBbAA(i−1)FCcBBaa(i−1)+
0.25ΦMCcBbAA(i−1)(1−Φ)FCcBBAa(i−1)+0.25ΦMCcBbAA(i−1)(1−Φ)FCCBbaa(i−1)+0.5ΦMCcBbAA(i−
1)ΦFCCBbaa(i− 1) + 0.125ΦMCcBbAA(i− 1)(1 − Φ)(1 − Φ)FCCBbAa(i− 1) + 0.25ΦMCcBbAA(i− 1)Φ(1 −
Φ)FCCBbAa(i−1)+0.25ΦMCcBbAA(i−1)(1−Φ)ΦFCCBbAa(i−1)+0.5ΦMCcBbAA(i−1)FCCBBaa(i−1)+
0.25ΦMCcBbAA(i−1)(1−Φ)FCCBBAa(i−1)+0.125MCcBBaa(i−1)(1−Φ)FccBbAa(i−1)+0.25MCcBBaa(i−
1)ΦFccBbAa(i − 1) + 0.25MCcBBaa(i − 1)FccBbAA(i − 1) + 0.25MCcBBaa(i − 1)(1 − Φ)FccBBAa(i − 1) +
0.5MCcBBaa(i−1)ΦFccBBAa(i−1)+0.5MCcBBaa(i−1)FccBBAA(i−1)+0.125MCcBBaa(i−1)(1−Φ)(1−
Φ)FCcBbAa(i−1)+0.25MCcBBaa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.25MCcBBaa(i−1)(1−Φ)ΦFCcBbAa(i−
1) + 0.5MCcBBaa(i− 1)ΦΦFCcBbAa(i− 1) + 0.25MCcBBaa(i− 1)(1−Φ)FCcBbAA(i− 1) + 0.5MCcBBaa(i−
1)ΦFCcBbAA(i− 1) + 0.25MCcBBaa(i− 1)(1−Φ)FCcBBAa(i− 1) + 0.5MCcBBaa(i− 1)ΦFCcBBAa(i− 1) +
0.5MCcBBaa(i−1)FCcBBAA(i−1)+0.125MCcBBaa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.25MCcBBaa(i−
1)Φ(1−Φ)FCCBbAa(i−1)+0.25MCcBBaa(i−1)(1−Φ)ΦFCCBbAa(i−1)+0.5MCcBBaa(i−1)ΦΦFCCBbAa(i−
1) + 0.25MCcBBaa(i−1)(1−Φ)FCCBbAA(i−1) + 0.5MCcBBaa(i−1)ΦFCCBbAA(i−1) + 0.25MCcBBaa(i−
1)(1 − Φ)FCCBBAa(i− 1) + 0.5MCcBBaa(i− 1)ΦFCCBBAa(i− 1) + 0.5MCcBBaa(i− 1)FCCBBAA(i− 1) +
0.125(1−Φ)MCcBBAa(i−1)FccBbaa(i−1)+0.125(1−Φ)MCcBBAa(i−1)(1−Φ)FccBbAa(i−1)+0.125(1−
Φ)MCcBBAa(i−1)ΦFccBbAa(i−1)+0.125(1−Φ)MCcBBAa(i−1)FccBbAA(i−1)+0.25(1−Φ)MCcBBAa(i−
1)FccBBaa(i−1)+0.25(1−Φ)MCcBBAa(i−1)(1−Φ)FccBBAa(i−1)+0.25(1−Φ)MCcBBAa(i−1)ΦFccBBAa(i−
1) + 0.25(1 − Φ)MCcBBAa(i − 1)FccBBAA(i − 1) + 0.125(1 − Φ)MCcBBAa(i − 1)(1 − Φ)FCcBbaa(i − 1) +
0.25(1−Φ)MCcBBAa(i− 1)ΦFCcBbaa(i− 1) + 0.125(1−Φ)MCcBBAa(i− 1)(1−Φ)(1−Φ)FCcBbAa(i− 1) +
0.25(1 − Φ)MCcBBAa(i− 1)Φ(1 − Φ)FCcBbAa(i− 1) + 0.125(1 − Φ)MCcBBAa(i− 1)(1 − Φ)ΦFCcBbAa(i−
1) + 0.25(1 − Φ)MCcBBAa(i − 1)ΦΦFCcBbAa(i − 1) + 0.125(1 − Φ)MCcBBAa(i − 1)(1 − Φ)FCcBbAA(i −
1) + 0.25(1−Φ)MCcBBAa(i− 1)ΦFCcBbAA(i− 1) + 0.25(1−Φ)MCcBBAa(i− 1)FCcBBaa(i− 1) + 0.25(1−
Φ)MCcBBAa(i − 1)(1 − Φ)FCcBBAa(i − 1) + 0.25(1 − Φ)MCcBBAa(i − 1)ΦFCcBBAa(i − 1) + 0.25(1 −
Φ)MCcBBAa(i − 1)FCcBBAA(i − 1) + 0.125(1 − Φ)MCcBBAa(i − 1)(1 − Φ)FCCBbaa(i − 1) + 0.25(1 −
Φ)MCcBBAa(i−1)ΦFCCBbaa(i−1)+0.125(1−Φ)MCcBBAa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.25(1−
Φ)MCcBBAa(i−1)Φ(1−Φ)FCCBbAa(i−1)+0.25(1−Φ)MCcBBAa(i−1)(1−Φ)ΦFCCBbAa(i−1)+0.25(1−
Φ)MCcBBAa(i − 1)ΦΦFCCBbAa(i − 1) + 0.125(1 − Φ)MCcBBAa(i − 1)(1 − Φ)FCCBbAA(i − 1) + 0.25(1 −
Φ)MCcBBAa(i−1)ΦFCCBbAA(i−1)+0.25(1−Φ)MCcBBAa(i−1)FCCBBaa(i−1)+0.25(1−Φ)MCcBBAa(i−
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1)(1 − Φ)FCCBBAa(i − 1) + 0.25(1 − Φ)MCcBBAa(i − 1)ΦFCCBBAa(i − 1) + 0.25(1 − Φ)MCcBBAa(i −
1)FCCBBAA(i− 1) + 0.25ΦMCcBBAa(i− 1)FccBbaa(i− 1) + 0.125ΦMCcBBAa(i− 1)(1−Φ)FccBbAa(i− 1) +
0.5ΦMCcBBAa(i−1)FccBBaa(i−1)+0.25ΦMCcBBAa(i−1)(1−Φ)FccBBAa(i−1)+0.25ΦMCcBBAa(i−1)(1−
Φ)FCcBbaa(i−1)+0.5ΦMCcBBAa(i−1)ΦFCcBbaa(i−1)+0.125ΦMCcBBAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−
1)+0.25ΦMCcBBAa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.5ΦMCcBBAa(i−1)FCcBBaa(i−1)+0.25ΦMCcBBAa(i−
1)(1−Φ)FCcBBAa(i−1)+0.25ΦMCcBBAa(i−1)(1−Φ)FCCBbaa(i−1)+0.5ΦMCcBBAa(i−1)ΦFCCBbaa(i−
1)+0.125ΦMCcBBAa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.25ΦMCcBBAa(i−1)Φ(1−Φ)FCCBbAa(i−1)+
0.25ΦMCcBBAa(i−1)(1−Φ)ΦFCCBbAa(i−1)+0.5ΦMCcBBAa(i−1)FCCBBaa(i−1)+0.25ΦMCcBBAa(i−
1)(1−Φ)FCCBBAa(i−1)+0.25MCcBBAA(i−1)FccBbaa(i−1)+0.125MCcBBAA(i−1)(1−Φ)FccBbAa(i−1)+
0.5MCcBBAA(i−1)FccBBaa(i−1)+0.25MCcBBAA(i−1)(1−Φ)FccBBAa(i−1)+0.25MCcBBAA(i−1)(1−
Φ)FCcBbaa(i− 1) + 0.5MCcBBAA(i− 1)ΦFCcBbaa(i− 1) + 0.125MCcBBAA(i− 1)(1−Φ)(1−Φ)FCcBbAa(i−
1)+0.25MCcBBAA(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.5MCcBBAA(i−1)FCcBBaa(i−1)+0.25MCcBBAA(i−
1)(1−Φ)FCcBBAa(i−1) + 0.25MCcBBAA(i−1)(1−Φ)FCCBbaa(i−1) + 0.5MCcBBAA(i−1)ΦFCCBbaa(i−
1) + 0.125MCcBBAA(i− 1)(1−Φ)(1−Φ)FCCBbAa(i− 1) + 0.25MCcBBAA(i− 1)Φ(1−Φ)FCCBbAa(i− 1) +
0.25MCcBBAA(i− 1)(1 − Φ)ΦFCCBbAa(i− 1) + 0.5MCcBBAA(i− 1)FCCBBaa(i− 1) + 0.25MCcBBAA(i−
1)(1−Φ)FCCBBAa(i− 1) + 0.125(1−Φ)MCCBbaa(i− 1)(1−Φ)FccBbAa(i− 1) + 0.25(1−Φ)MCCBbaa(i−
1)ΦFccBbAa(i−1)+0.25(1−Φ)MCCBbaa(i−1)FccBbAA(i−1)+0.25(1−Φ)MCCBbaa(i−1)(1−Φ)FccBBAa(i−
1) + 0.5(1 − Φ)MCCBbaa(i− 1)ΦFccBBAa(i− 1) + 0.5(1 − Φ)MCCBbaa(i− 1)FccBBAA(i− 1) + 0.0625(1 −
Φ)MCCBbaa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.125(1 − Φ)MCCBbaa(i − 1)Φ(1 − Φ)FCcBbAa(i −
1) + 0.125(1 − Φ)MCCBbaa(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.25(1 − Φ)MCCBbaa(i − 1)ΦΦFCcBbAa(i −
1) + 0.125(1 − Φ)MCCBbaa(i − 1)(1 − Φ)FCcBbAA(i − 1) + 0.25(1 − Φ)MCCBbaa(i − 1)ΦFCcBbAA(i −
1) + 0.125(1 − Φ)MCCBbaa(i− 1)(1 − Φ)FCcBBAa(i− 1) + 0.25(1 − Φ)MCCBbaa(i− 1)ΦFCcBBAa(i− 1) +
0.25(1−Φ)MCCBbaa(i−1)FCcBBAA(i−1)+0.25ΦMCCBbaa(i−1)(1−Φ)FccBbAa(i−1)+0.5ΦMCCBbaa(i−
1)ΦFccBbAa(i − 1) + 0.5ΦMCCBbaa(i − 1)FccBbAA(i − 1) + 0.5ΦMCCBbaa(i − 1)(1 − Φ)FccBBAa(i − 1) +
ΦMCCBbaa(i− 1)ΦFccBBAa(i− 1) + ΦMCCBbaa(i− 1)FccBBAA(i− 1) + 0.125ΦMCCBbaa(i− 1)(1−Φ)(1−
Φ)FCcBbAa(i−1)+0.25ΦMCCBbaa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.25ΦMCCBbaa(i−1)(1−Φ)ΦFCcBbAa(i−
1)+0.5ΦMCCBbaa(i−1)ΦΦFCcBbAa(i−1)+0.25ΦMCCBbaa(i−1)(1−Φ)FCcBbAA(i−1)+0.5ΦMCCBbaa(i−
1)ΦFCcBbAA(i−1)+0.25ΦMCCBbaa(i−1)(1−Φ)FCcBBAa(i−1)+0.5ΦMCCBbaa(i−1)ΦFCcBBAa(i−1)+
0.5ΦMCCBbaa(i−1)FCcBBAA(i−1)+0.125(1−Φ)(1−Φ)MCCBbAa(i−1)FccBbaa(i−1)+0.125(1−Φ)(1−
Φ)MCCBbAa(i− 1)(1−Φ)FccBbAa(i− 1) + 0.125(1−Φ)(1−Φ)MCCBbAa(i− 1)ΦFccBbAa(i− 1) + 0.125(1−
Φ)(1−Φ)MCCBbAa(i−1)FccBbAA(i−1)+0.25(1−Φ)(1−Φ)MCCBbAa(i−1)FccBBaa(i−1)+0.25(1−Φ)(1−
Φ)MCCBbAa(i− 1)(1−Φ)FccBBAa(i− 1) + 0.25(1−Φ)(1−Φ)MCCBbAa(i− 1)ΦFccBBAa(i− 1) + 0.25(1−
Φ)(1 − Φ)MCCBbAa(i − 1)FccBBAA(i − 1) + 0.0625(1 − Φ)(1 − Φ)MCCBbAa(i − 1)(1 − Φ)FCcBbaa(i −
1) + 0.125(1 − Φ)(1 − Φ)MCCBbAa(i − 1)ΦFCcBbaa(i − 1) + 0.0625(1 − Φ)(1 − Φ)MCCBbAa(i − 1)(1 −
Φ)(1−Φ)FCcBbAa(i−1) + 0.125(1−Φ)(1−Φ)MCCBbAa(i−1)Φ(1−Φ)FCcBbAa(i−1) + 0.0625(1−Φ)(1−
Φ)MCCBbAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.125(1−Φ)(1−Φ)MCCBbAa(i−1)ΦΦFCcBbAa(i−1)+0.0625(1−
Φ)(1 − Φ)MCCBbAa(i − 1)(1 − Φ)FCcBbAA(i − 1) + 0.125(1 − Φ)(1 − Φ)MCCBbAa(i − 1)ΦFCcBbAA(i −
1) + 0.125(1 − Φ)(1 − Φ)MCCBbAa(i − 1)FCcBBaa(i − 1) + 0.125(1 − Φ)(1 − Φ)MCCBbAa(i − 1)(1 −
Φ)FCcBBAa(i−1)+0.125(1−Φ)(1−Φ)MCCBbAa(i−1)ΦFCcBBAa(i−1)+0.125(1−Φ)(1−Φ)MCCBbAa(i−
1)FCcBBAA(i − 1) + 0.25Φ(1 − Φ)MCCBbAa(i − 1)FccBbaa(i − 1) + 0.25Φ(1 − Φ)MCCBbAa(i − 1)(1 −
Φ)FccBbAa(i−1)+0.25Φ(1−Φ)MCCBbAa(i−1)ΦFccBbAa(i−1)+0.25Φ(1−Φ)MCCBbAa(i−1)FccBbAA(i−
1)+0.5Φ(1−Φ)MCCBbAa(i−1)FccBBaa(i−1)+0.5Φ(1−Φ)MCCBbAa(i−1)(1−Φ)FccBBAa(i−1)+0.5Φ(1−
Φ)MCCBbAa(i−1)ΦFccBBAa(i−1)+0.5Φ(1−Φ)MCCBbAa(i−1)FccBBAA(i−1)+0.125Φ(1−Φ)MCCBbAa(i−
1)(1−Φ)FCcBbaa(i−1)+0.25Φ(1−Φ)MCCBbAa(i−1)ΦFCcBbaa(i−1)+0.125Φ(1−Φ)MCCBbAa(i−1)(1−
Φ)(1−Φ)FCcBbAa(i−1)+0.25Φ(1−Φ)MCCBbAa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.125Φ(1−Φ)MCCBbAa(i−
1)(1−Φ)ΦFCcBbAa(i− 1) + 0.25Φ(1−Φ)MCCBbAa(i− 1)ΦΦFCcBbAa(i− 1) + 0.125Φ(1−Φ)MCCBbAa(i−
1)(1 − Φ)FCcBbAA(i − 1) + 0.25Φ(1 − Φ)MCCBbAa(i − 1)ΦFCcBbAA(i − 1) + 0.25Φ(1 − Φ)MCCBbAa(i −
1)FCcBBaa(i − 1) + 0.25Φ(1 − Φ)MCCBbAa(i − 1)(1 − Φ)FCcBBAa(i − 1) + 0.25Φ(1 − Φ)MCCBbAa(i −
1)ΦFCcBBAa(i−1)+0.25Φ(1−Φ)MCCBbAa(i−1)FCcBBAA(i−1)+0.25(1−Φ)ΦMCCBbAa(i−1)FccBbaa(i−
1)+0.125(1−Φ)ΦMCCBbAa(i−1)(1−Φ)FccBbAa(i−1)+0.5(1−Φ)ΦMCCBbAa(i−1)FccBBaa(i−1)+0.25(1−
Φ)ΦMCCBbAa(i−1)(1−Φ)FccBBAa(i−1)+0.125(1−Φ)ΦMCCBbAa(i−1)(1−Φ)FCcBbaa(i−1)+0.25(1−
Φ)ΦMCCBbAa(i−1)ΦFCcBbaa(i−1)+0.0625(1−Φ)ΦMCCBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.125(1−
Φ)ΦMCCBbAa(i − 1)Φ(1 − Φ)FCcBbAa(i − 1) + 0.25(1 − Φ)ΦMCCBbAa(i − 1)FCcBBaa(i − 1) + 0.125(1 −
Φ)ΦMCCBbAa(i− 1)(1−Φ)FCcBBAa(i− 1) + 0.5ΦΦMCCBbAa(i− 1)FccBbaa(i− 1) + 0.25ΦΦMCCBbAa(i−
1)(1−Φ)FccBbAa(i−1)+ΦΦMCCBbAa(i−1)FccBBaa(i−1)+0.5ΦΦMCCBbAa(i−1)(1−Φ)FccBBAa(i−1)+
0.25ΦΦMCCBbAa(i−1)(1−Φ)FCcBbaa(i−1)+0.5ΦΦMCCBbAa(i−1)ΦFCcBbaa(i−1)+0.125ΦΦMCCBbAa(i−
1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) + 0.25ΦΦMCCBbAa(i− 1)Φ(1 − Φ)FCcBbAa(i− 1) + 0.5ΦΦMCCBbAa(i−
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1)FCcBBaa(i−1)+0.25ΦΦMCCBbAa(i−1)(1−Φ)FCcBBAa(i−1)+0.25(1−Φ)MCCBbAA(i−1)FccBbaa(i−
1) + 0.125(1 − Φ)MCCBbAA(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.5(1 − Φ)MCCBbAA(i − 1)FccBBaa(i − 1) +
0.25(1−Φ)MCCBbAA(i− 1)(1−Φ)FccBBAa(i− 1) + 0.125(1−Φ)MCCBbAA(i− 1)(1−Φ)FCcBbaa(i− 1) +
0.25(1 − Φ)MCCBbAA(i− 1)ΦFCcBbaa(i− 1) + 0.0625(1 − Φ)MCCBbAA(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i−
1) + 0.125(1−Φ)MCCBbAA(i− 1)Φ(1−Φ)FCcBbAa(i− 1) + 0.25(1−Φ)MCCBbAA(i− 1)FCcBBaa(i− 1) +
0.125(1−Φ)MCCBbAA(i−1)(1−Φ)FCcBBAa(i−1)+0.5ΦMCCBbAA(i−1)FccBbaa(i−1)+0.25ΦMCCBbAA(i−
1)(1−Φ)FccBbAa(i−1) + ΦMCCBbAA(i−1)FccBBaa(i−1) + 0.5ΦMCCBbAA(i−1)(1−Φ)FccBBAa(i−1) +
0.25ΦMCCBbAA(i−1)(1−Φ)FCcBbaa(i−1)+0.5ΦMCCBbAA(i−1)ΦFCcBbaa(i−1)+0.125ΦMCCBbAA(i−
1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.25ΦMCCBbAA(i − 1)Φ(1 − Φ)FCcBbAa(i − 1) + 0.5ΦMCCBbAA(i −
1)FCcBBaa(i−1) + 0.25ΦMCCBbAA(i−1)(1−Φ)FCcBBAa(i−1) + 0.25MCCBBaa(i−1)(1−Φ)FccBbAa(i−
1) + 0.5MCCBBaa(i − 1)ΦFccBbAa(i − 1) + 0.5MCCBBaa(i − 1)FccBbAA(i − 1) + 0.5MCCBBaa(i − 1)(1 −
Φ)FccBBAa(i−1)+MCCBBaa(i−1)ΦFccBBAa(i−1)+MCCBBaa(i−1)FccBBAA(i−1)+0.125MCCBBaa(i−
1)(1−Φ)(1−Φ)FCcBbAa(i− 1) + 0.25MCCBBaa(i− 1)Φ(1−Φ)FCcBbAa(i− 1) + 0.25MCCBBaa(i− 1)(1−
Φ)ΦFCcBbAa(i − 1) + 0.5MCCBBaa(i − 1)ΦΦFCcBbAa(i − 1) + 0.25MCCBBaa(i − 1)(1 − Φ)FCcBbAA(i −
1) + 0.5MCCBBaa(i− 1)ΦFCcBbAA(i− 1) + 0.25MCCBBaa(i− 1)(1−Φ)FCcBBAa(i− 1) + 0.5MCCBBaa(i−
1)ΦFCcBBAa(i− 1) + 0.5MCCBBaa(i− 1)FCcBBAA(i− 1) + 0.25(1 − Φ)MCCBBAa(i− 1)FccBbaa(i− 1) +
0.25(1−Φ)MCCBBAa(i−1)(1−Φ)FccBbAa(i−1) + 0.25(1−Φ)MCCBBAa(i−1)ΦFccBbAa(i−1) + 0.25(1−
Φ)MCCBBAa(i−1)FccBbAA(i−1)+0.5(1−Φ)MCCBBAa(i−1)FccBBaa(i−1)+0.5(1−Φ)MCCBBAa(i−1)(1−
Φ)FccBBAa(i− 1) + 0.5(1−Φ)MCCBBAa(i− 1)ΦFccBBAa(i− 1) + 0.5(1−Φ)MCCBBAa(i− 1)FccBBAA(i−
1) + 0.125(1 − Φ)MCCBBAa(i− 1)(1 − Φ)FCcBbaa(i− 1) + 0.25(1 − Φ)MCCBBAa(i− 1)ΦFCcBbaa(i− 1) +
0.125(1−Φ)MCCBBAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.25(1−Φ)MCCBBAa(i−1)Φ(1−Φ)FCcBbAa(i−
1) + 0.125(1 − Φ)MCCBBAa(i− 1)(1 − Φ)ΦFCcBbAa(i− 1) + 0.25(1 − Φ)MCCBBAa(i− 1)ΦΦFCcBbAa(i−
1) + 0.125(1−Φ)MCCBBAa(i− 1)(1−Φ)FCcBbAA(i− 1) + 0.25(1−Φ)MCCBBAa(i− 1)ΦFCcBbAA(i− 1) +
0.25(1−Φ)MCCBBAa(i−1)FCcBBaa(i−1)+0.25(1−Φ)MCCBBAa(i−1)(1−Φ)FCcBBAa(i−1)+0.25(1−
Φ)MCCBBAa(i− 1)ΦFCcBBAa(i− 1) + 0.25(1 − Φ)MCCBBAa(i− 1)FCcBBAA(i− 1) + 0.5ΦMCCBBAa(i−
1)FccBbaa(i − 1) + 0.25ΦMCCBBAa(i − 1)(1 − Φ)FccBbAa(i − 1) + ΦMCCBBAa(i − 1)FccBBaa(i − 1) +
0.5ΦMCCBBAa(i−1)(1−Φ)FccBBAa(i−1)+0.25ΦMCCBBAa(i−1)(1−Φ)FCcBbaa(i−1)+0.5ΦMCCBBAa(i−
1)ΦFCcBbaa(i− 1) + 0.125ΦMCCBBAa(i− 1)(1−Φ)(1−Φ)FCcBbAa(i− 1) + 0.25ΦMCCBBAa(i− 1)Φ(1−
Φ)FCcBbAa(i−1) + 0.5ΦMCCBBAa(i−1)FCcBBaa(i−1) + 0.25ΦMCCBBAa(i−1)(1−Φ)FCcBBAa(i−1) +
0.5MCCBBAA(i−1)FccBbaa(i−1)+0.25MCCBBAA(i−1)(1−Φ)FccBbAa(i−1)+MCCBBAA(i−1)FccBBaa(i−
1)+0.5MCCBBAA(i−1)(1−Φ)FccBBAa(i−1)+0.25MCCBBAA(i−1)(1−Φ)FCcBbaa(i−1)+0.5MCCBBAA(i−
1)ΦFCcBbaa(i − 1) + 0.125MCCBBAA(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.25MCCBBAA(i − 1)Φ(1 −
Φ)FCcBbAa(i− 1) + 0.5MCCBBAA(i− 1)FCcBBaa(i− 1) + 0.25MCCBBAA(i− 1)(1 − Φ)FCcBBAa(i− 1)],

Me
CcBBAA =

(
Ω̄CcBBAA

2

)
[0.03125(1 − Φ)MccBbAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.0625(1 −

Φ)MccBbAa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.0625(1−Φ)MccBbAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.125(1−
Φ)MccBbAa(i − 1)ΦΦFCcBbAa(i − 1) + 0.0625(1 − Φ)MccBbAa(i − 1)(1 − Φ)FCcBbAA(i − 1) + 0.125(1 −
Φ)MccBbAa(i − 1)ΦFCcBbAA(i − 1) + 0.0625(1 − Φ)MccBbAa(i − 1)(1 − Φ)FCcBBAa(i − 1) + 0.125(1 −
Φ)MccBbAa(i−1)ΦFCcBBAa(i−1)+0.125(1−Φ)MccBbAa(i−1)FCcBBAA(i−1)+0.0625(1−Φ)MccBbAa(i−
1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.125(1−Φ)MccBbAa(i−1)Φ(1−Φ)FCCBbAa(i−1)+0.125(1−Φ)MccBbAa(i−
1)(1 − Φ)ΦFCCBbAa(i − 1) + 0.25(1 − Φ)MccBbAa(i − 1)ΦΦFCCBbAa(i − 1) + 0.125(1 − Φ)MccBbAa(i −
1)(1 − Φ)FCCBbAA(i − 1) + 0.25(1 − Φ)MccBbAa(i − 1)ΦFCCBbAA(i − 1) + 0.125(1 − Φ)MccBbAa(i −
1)(1 − Φ)FCCBBAa(i − 1) + 0.25(1 − Φ)MccBbAa(i − 1)ΦFCCBBAa(i − 1) + 0.25(1 − Φ)MccBbAa(i −
1)FCCBBAA(i− 1) + 0.0625ΦMccBbAa(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) + 0.125ΦMccBbAa(i− 1)Φ(1 −
Φ)FCcBbAa(i−1)+0.125ΦMccBbAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.25ΦMccBbAa(i−1)ΦΦFCcBbAa(i−1)+
0.125ΦMccBbAa(i−1)(1−Φ)FCcBbAA(i−1) + 0.25ΦMccBbAa(i−1)ΦFCcBbAA(i−1) + 0.125ΦMccBbAa(i−
1)(1 − Φ)FCcBBAa(i − 1) + 0.25ΦMccBbAa(i − 1)ΦFCcBBAa(i − 1) + 0.25ΦMccBbAa(i − 1)FCcBBAA(i −
1) + 0.125ΦMccBbAa(i− 1)(1−Φ)(1−Φ)FCCBbAa(i− 1) + 0.25ΦMccBbAa(i− 1)Φ(1−Φ)FCCBbAa(i− 1) +
0.25ΦMccBbAa(i−1)(1−Φ)ΦFCCBbAa(i−1)+0.5ΦMccBbAa(i−1)ΦΦFCCBbAa(i−1)+0.25ΦMccBbAa(i−
1)(1−Φ)FCCBbAA(i−1)+0.5ΦMccBbAa(i−1)ΦFCCBbAA(i−1)+0.25ΦMccBbAa(i−1)(1−Φ)FCCBBAa(i−
1) + 0.5ΦMccBbAa(i − 1)ΦFCCBBAa(i − 1) + 0.5ΦMccBbAa(i − 1)FCCBBAA(i − 1) + 0.0625MccBbAA(i −
1)(1−Φ)(1−Φ)FCcBbAa(i− 1) + 0.125MccBbAA(i− 1)Φ(1−Φ)FCcBbAa(i− 1) + 0.125MccBbAA(i− 1)(1−
Φ)ΦFCcBbAa(i − 1) + 0.25MccBbAA(i − 1)ΦΦFCcBbAa(i − 1) + 0.125MccBbAA(i − 1)(1 − Φ)FCcBbAA(i −
1) + 0.25MccBbAA(i− 1)ΦFCcBbAA(i− 1) + 0.125MccBbAA(i− 1)(1−Φ)FCcBBAa(i− 1) + 0.25MccBbAA(i−
1)ΦFCcBBAa(i−1)+0.25MccBbAA(i−1)FCcBBAA(i−1)+0.125MccBbAA(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+
0.25MccBbAA(i−1)Φ(1−Φ)FCCBbAa(i−1)+0.25MccBbAA(i−1)(1−Φ)ΦFCCBbAa(i−1)+0.5MccBbAA(i−
1)ΦΦFCCBbAa(i − 1) + 0.25MccBbAA(i − 1)(1 − Φ)FCCBbAA(i − 1) + 0.5MccBbAA(i − 1)ΦFCCBbAA(i −
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1) + 0.25MccBbAA(i− 1)(1 − Φ)FCCBBAa(i− 1) + 0.5MccBbAA(i− 1)ΦFCCBBAa(i− 1) + 0.5MccBbAA(i−
1)FCCBBAA(i−1)+0.0625(1−Φ)MccBBAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.125(1−Φ)MccBBAa(i−
1)Φ(1−Φ)FCcBbAa(i−1)+0.125(1−Φ)MccBBAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.25(1−Φ)MccBBAa(i−
1)ΦΦFCcBbAa(i − 1) + 0.125(1 − Φ)MccBBAa(i − 1)(1 − Φ)FCcBbAA(i − 1) + 0.25(1 − Φ)MccBBAa(i −
1)ΦFCcBbAA(i − 1) + 0.125(1 − Φ)MccBBAa(i − 1)(1 − Φ)FCcBBAa(i − 1) + 0.25(1 − Φ)MccBBAa(i −
1)ΦFCcBBAa(i − 1) + 0.25(1 − Φ)MccBBAa(i − 1)FCcBBAA(i − 1) + 0.125(1 − Φ)MccBBAa(i − 1)(1 −
Φ)(1−Φ)FCCBbAa(i− 1) + 0.25(1−Φ)MccBBAa(i− 1)Φ(1−Φ)FCCBbAa(i− 1) + 0.25(1−Φ)MccBBAa(i−
1)(1 − Φ)ΦFCCBbAa(i − 1) + 0.5(1 − Φ)MccBBAa(i − 1)ΦΦFCCBbAa(i − 1) + 0.25(1 − Φ)MccBBAa(i −
1)(1 − Φ)FCCBbAA(i− 1) + 0.5(1 − Φ)MccBBAa(i− 1)ΦFCCBbAA(i− 1) + 0.25(1 − Φ)MccBBAa(i− 1)(1 −
Φ)FCCBBAa(i−1)+0.5(1−Φ)MccBBAa(i−1)ΦFCCBBAa(i−1)+0.5(1−Φ)MccBBAa(i−1)FCCBBAA(i−
1) + 0.125ΦMccBBAa(i− 1)(1−Φ)(1−Φ)FCcBbAa(i− 1) + 0.25ΦMccBBAa(i− 1)Φ(1−Φ)FCcBbAa(i− 1) +
0.25ΦMccBBAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.5ΦMccBBAa(i−1)ΦΦFCcBbAa(i−1)+0.25ΦMccBBAa(i−
1)(1−Φ)FCcBbAA(i−1)+0.5ΦMccBBAa(i−1)ΦFCcBbAA(i−1)+0.25ΦMccBBAa(i−1)(1−Φ)FCcBBAa(i−1)+
0.5ΦMccBBAa(i−1)ΦFCcBBAa(i−1)+0.5ΦMccBBAa(i−1)FCcBBAA(i−1)+0.25ΦMccBBAa(i−1)(1−Φ)(1−
Φ)FCCBbAa(i−1)+0.5ΦMccBBAa(i−1)Φ(1−Φ)FCCBbAa(i−1)+0.5ΦMccBBAa(i−1)(1−Φ)ΦFCCBbAa(i−
1) + ΦMccBBAa(i− 1)ΦΦFCCBbAa(i− 1) + 0.5ΦMccBBAa(i− 1)(1 − Φ)FCCBbAA(i− 1) + ΦMccBBAa(i−
1)ΦFCCBbAA(i− 1) + 0.5ΦMccBBAa(i− 1)(1−Φ)FCCBBAa(i− 1) + ΦMccBBAa(i− 1)ΦFCCBBAa(i− 1) +
ΦMccBBAa(i−1)FCCBBAA(i−1)+0.125MccBBAA(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.25MccBBAA(i−
1)Φ(1−Φ)FCcBbAa(i−1)+0.25MccBBAA(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.5MccBBAA(i−1)ΦΦFCcBbAa(i−
1) + 0.25MccBBAA(i− 1)(1−Φ)FCcBbAA(i− 1) + 0.5MccBBAA(i− 1)ΦFCcBbAA(i− 1) + 0.25MccBBAA(i−
1)(1 − Φ)FCcBBAa(i − 1) + 0.5MccBBAA(i − 1)ΦFCcBBAa(i − 1) + 0.5MccBBAA(i − 1)FCcBBAA(i − 1) +
0.25MccBBAA(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.5MccBBAA(i−1)Φ(1−Φ)FCCBbAa(i−1)+0.5MccBBAA(i−
1)(1−Φ)ΦFCCBbAa(i−1)+MccBBAA(i−1)ΦΦFCCBbAa(i−1)+0.5MccBBAA(i−1)(1−Φ)FCCBbAA(i−1)+
MccBBAA(i−1)ΦFCCBbAA(i−1)+0.5MccBBAA(i−1)(1−Φ)FCCBBAa(i−1)+MccBBAA(i−1)ΦFCCBBAa(i−
1)+MccBBAA(i−1)FCCBBAA(i−1)+0.03125(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)FccBbAa(i−1)+0.0625(1−
Φ)(1−Φ)MCcBbAa(i−1)ΦFccBbAa(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)FccBbAA(i−1)+0.0625(1−
Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)FccBBAa(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)ΦFccBBAa(i−1)+0.125(1−
Φ)(1−Φ)MCcBbAa(i−1)FccBBAA(i−1)+0.03125(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−
1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)(1−
Φ)ΦFCcBbAa(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)ΦΦFCcBbAa(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−
1)(1 − Φ)FCcBbAA(i − 1) + 0.125(1 − Φ)(1 − Φ)MCcBbAa(i − 1)ΦFCcBbAA(i − 1) + 0.0625(1 − Φ)(1 −
Φ)MCcBbAa(i−1)(1−Φ)FCcBBAa(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)ΦFCcBBAa(i−1)+0.125(1−
Φ)(1−Φ)MCcBbAa(i−1)FCcBBAA(i−1)+0.03125(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−
1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)Φ(1−Φ)FCCBbAa(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)(1−
Φ)ΦFCCBbAa(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)ΦΦFCCBbAa(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−
1)(1 − Φ)FCCBbAA(i − 1) + 0.125(1 − Φ)(1 − Φ)MCcBbAa(i − 1)ΦFCCBbAA(i − 1) + 0.0625(1 − Φ)(1 −
Φ)MCcBbAa(i−1)(1−Φ)FCCBBAa(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)ΦFCCBBAa(i−1)+0.125(1−
Φ)(1−Φ)MCcBbAa(i−1)FCCBBAA(i−1)+0.0625Φ(1−Φ)MCcBbAa(i−1)(1−Φ)FccBbAa(i−1)+0.125Φ(1−
Φ)MCcBbAa(i−1)ΦFccBbAa(i−1)+0.125Φ(1−Φ)MCcBbAa(i−1)FccBbAA(i−1)+0.125Φ(1−Φ)MCcBbAa(i−
1)(1 − Φ)FccBBAa(i − 1) + 0.25Φ(1 − Φ)MCcBbAa(i − 1)ΦFccBBAa(i − 1) + 0.25Φ(1 − Φ)MCcBbAa(i −
1)FccBBAA(i−1)+0.0625Φ(1−Φ)MCcBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.125Φ(1−Φ)MCcBbAa(i−
1)Φ(1−Φ)FCcBbAa(i−1)+0.125Φ(1−Φ)MCcBbAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.25Φ(1−Φ)MCcBbAa(i−
1)ΦΦFCcBbAa(i− 1) + 0.125Φ(1 − Φ)MCcBbAa(i− 1)(1 − Φ)FCcBbAA(i− 1) + 0.25Φ(1 − Φ)MCcBbAa(i−
1)ΦFCcBbAA(i − 1) + 0.125Φ(1 − Φ)MCcBbAa(i − 1)(1 − Φ)FCcBBAa(i − 1) + 0.25Φ(1 − Φ)MCcBbAa(i −
1)ΦFCcBBAa(i−1)+0.25Φ(1−Φ)MCcBbAa(i−1)FCcBBAA(i−1)+0.0625Φ(1−Φ)MCcBbAa(i−1)(1−Φ)(1−
Φ)FCCBbAa(i− 1) + 0.125Φ(1 − Φ)MCcBbAa(i− 1)Φ(1 − Φ)FCCBbAa(i− 1) + 0.125Φ(1 − Φ)MCcBbAa(i−
1)(1−Φ)ΦFCCBbAa(i− 1) + 0.25Φ(1−Φ)MCcBbAa(i− 1)ΦΦFCCBbAa(i− 1) + 0.125Φ(1−Φ)MCcBbAa(i−
1)(1 − Φ)FCCBbAA(i− 1) + 0.25Φ(1 − Φ)MCcBbAa(i− 1)ΦFCCBbAA(i− 1) + 0.125Φ(1 − Φ)MCcBbAa(i−
1)(1 − Φ)FCCBBAa(i − 1) + 0.25Φ(1 − Φ)MCcBbAa(i − 1)ΦFCCBBAa(i − 1) + 0.25Φ(1 − Φ)MCcBbAa(i −
1)FCCBBAA(i − 1) + 0.0625(1 − Φ)ΦMCcBbAa(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.125(1 − Φ)ΦMCcBbAa(i −
1)ΦFccBbAa(i − 1) + 0.125(1 − Φ)ΦMCcBbAa(i − 1)FccBbAA(i − 1) + 0.125(1 − Φ)ΦMCcBbAa(i − 1)(1 −
Φ)FccBBAa(i−1)+0.25(1−Φ)ΦMCcBbAa(i−1)ΦFccBBAa(i−1)+0.25(1−Φ)ΦMCcBbAa(i−1)FccBBAA(i−
1) + 0.0625(1 − Φ)ΦMCcBbAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.125(1 − Φ)ΦMCcBbAa(i − 1)Φ(1 −
Φ)FCcBbAa(i − 1) + 0.125(1 − Φ)ΦMCcBbAa(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.25(1 − Φ)ΦMCcBbAa(i −
1)ΦΦFCcBbAa(i− 1) + 0.125(1 − Φ)ΦMCcBbAa(i− 1)(1 − Φ)FCcBbAA(i− 1) + 0.25(1 − Φ)ΦMCcBbAa(i−
1)ΦFCcBbAA(i − 1) + 0.125(1 − Φ)ΦMCcBbAa(i − 1)(1 − Φ)FCcBBAa(i − 1) + 0.25(1 − Φ)ΦMCcBbAa(i −
1)ΦFCcBBAa(i−1)+0.25(1−Φ)ΦMCcBbAa(i−1)FCcBBAA(i−1)+0.0625(1−Φ)ΦMCcBbAa(i−1)(1−Φ)(1−
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Φ)FCCBbAa(i− 1) + 0.125(1 − Φ)ΦMCcBbAa(i− 1)Φ(1 − Φ)FCCBbAa(i− 1) + 0.125(1 − Φ)ΦMCcBbAa(i−
1)(1−Φ)ΦFCCBbAa(i− 1) + 0.25(1−Φ)ΦMCcBbAa(i− 1)ΦΦFCCBbAa(i− 1) + 0.125(1−Φ)ΦMCcBbAa(i−
1)(1 − Φ)FCCBbAA(i− 1) + 0.25(1 − Φ)ΦMCcBbAa(i− 1)ΦFCCBbAA(i− 1) + 0.125(1 − Φ)ΦMCcBbAa(i−
1)(1 − Φ)FCCBBAa(i − 1) + 0.25(1 − Φ)ΦMCcBbAa(i − 1)ΦFCCBBAa(i − 1) + 0.25(1 − Φ)ΦMCcBbAa(i −
1)FCCBBAA(i−1)+0.125ΦΦMCcBbAa(i−1)(1−Φ)FccBbAa(i−1)+0.25ΦΦMCcBbAa(i−1)ΦFccBbAa(i−1)+
0.25ΦΦMCcBbAa(i−1)FccBbAA(i−1)+0.25ΦΦMCcBbAa(i−1)(1−Φ)FccBBAa(i−1)+0.5ΦΦMCcBbAa(i−
1)ΦFccBBAa(i−1)+0.5ΦΦMCcBbAa(i−1)FccBBAA(i−1)+0.125ΦΦMCcBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−
1) + 0.25ΦΦMCcBbAa(i − 1)Φ(1 − Φ)FCcBbAa(i − 1) + 0.25ΦΦMCcBbAa(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) +
0.5ΦΦMCcBbAa(i−1)ΦΦFCcBbAa(i−1)+0.25ΦΦMCcBbAa(i−1)(1−Φ)FCcBbAA(i−1)+0.5ΦΦMCcBbAa(i−
1)ΦFCcBbAA(i− 1) + 0.25ΦΦMCcBbAa(i− 1)(1−Φ)FCcBBAa(i− 1) + 0.5ΦΦMCcBbAa(i− 1)ΦFCcBBAa(i−
1) + 0.5ΦΦMCcBbAa(i − 1)FCcBBAA(i − 1) + 0.125ΦΦMCcBbAa(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) +
0.25ΦΦMCcBbAa(i − 1)Φ(1 − Φ)FCCBbAa(i − 1) + 0.25ΦΦMCcBbAa(i − 1)(1 − Φ)ΦFCCBbAa(i − 1) +
0.5ΦΦMCcBbAa(i−1)ΦΦFCCBbAa(i−1)+0.25ΦΦMCcBbAa(i−1)(1−Φ)FCCBbAA(i−1)+0.5ΦΦMCcBbAa(i−
1)ΦFCCBbAA(i−1)+0.25ΦΦMCcBbAa(i−1)(1−Φ)FCCBBAa(i−1)+0.5ΦΦMCcBbAa(i−1)ΦFCCBBAa(i−
1)+0.5ΦΦMCcBbAa(i−1)FCCBBAA(i−1)+0.0625(1−Φ)MCcBbAA(i−1)(1−Φ)FccBbAa(i−1)+0.125(1−
Φ)MCcBbAA(i−1)ΦFccBbAa(i−1)+0.125(1−Φ)MCcBbAA(i−1)FccBbAA(i−1)+0.125(1−Φ)MCcBbAA(i−
1)(1−Φ)FccBBAa(i−1)+0.25(1−Φ)MCcBbAA(i−1)ΦFccBBAa(i−1)+0.25(1−Φ)MCcBbAA(i−1)FccBBAA(i−
1) + 0.0625(1 − Φ)MCcBbAA(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.125(1 − Φ)MCcBbAA(i − 1)Φ(1 −
Φ)FCcBbAa(i − 1) + 0.125(1 − Φ)MCcBbAA(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.25(1 − Φ)MCcBbAA(i −
1)ΦΦFCcBbAa(i − 1) + 0.125(1 − Φ)MCcBbAA(i − 1)(1 − Φ)FCcBbAA(i − 1) + 0.25(1 − Φ)MCcBbAA(i −
1)ΦFCcBbAA(i − 1) + 0.125(1 − Φ)MCcBbAA(i − 1)(1 − Φ)FCcBBAa(i − 1) + 0.25(1 − Φ)MCcBbAA(i −
1)ΦFCcBBAa(i−1)+0.25(1−Φ)MCcBbAA(i−1)FCcBBAA(i−1)+0.0625(1−Φ)MCcBbAA(i−1)(1−Φ)(1−
Φ)FCCBbAa(i − 1) + 0.125(1 − Φ)MCcBbAA(i − 1)Φ(1 − Φ)FCCBbAa(i − 1) + 0.125(1 − Φ)MCcBbAA(i −
1)(1 − Φ)ΦFCCBbAa(i− 1) + 0.25(1 − Φ)MCcBbAA(i− 1)ΦΦFCCBbAa(i− 1) + 0.125(1 − Φ)MCcBbAA(i−
1)(1 − Φ)FCCBbAA(i − 1) + 0.25(1 − Φ)MCcBbAA(i − 1)ΦFCCBbAA(i − 1) + 0.125(1 − Φ)MCcBbAA(i −
1)(1 − Φ)FCCBBAa(i − 1) + 0.25(1 − Φ)MCcBbAA(i − 1)ΦFCCBBAa(i − 1) + 0.25(1 − Φ)MCcBbAA(i −
1)FCCBBAA(i−1)+0.125ΦMCcBbAA(i−1)(1−Φ)FccBbAa(i−1)+0.25ΦMCcBbAA(i−1)ΦFccBbAa(i−1)+
0.25ΦMCcBbAA(i − 1)FccBbAA(i − 1) + 0.25ΦMCcBbAA(i − 1)(1 − Φ)FccBBAa(i − 1) + 0.5ΦMCcBbAA(i −
1)ΦFccBBAa(i−1)+0.5ΦMCcBbAA(i−1)FccBBAA(i−1)+0.125ΦMCcBbAA(i−1)(1−Φ)(1−Φ)FCcBbAa(i−
1) + 0.25ΦMCcBbAA(i − 1)Φ(1 − Φ)FCcBbAa(i − 1) + 0.25ΦMCcBbAA(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) +
0.5ΦMCcBbAA(i− 1)ΦΦFCcBbAa(i− 1) + 0.25ΦMCcBbAA(i− 1)(1−Φ)FCcBbAA(i− 1) + 0.5ΦMCcBbAA(i−
1)ΦFCcBbAA(i− 1) + 0.25ΦMCcBbAA(i− 1)(1 − Φ)FCcBBAa(i− 1) + 0.5ΦMCcBbAA(i− 1)ΦFCcBBAa(i−
1) + 0.5ΦMCcBbAA(i − 1)FCcBBAA(i − 1) + 0.125ΦMCcBbAA(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) +
0.25ΦMCcBbAA(i−1)Φ(1−Φ)FCCBbAa(i−1)+0.25ΦMCcBbAA(i−1)(1−Φ)ΦFCCBbAa(i−1)+0.5ΦMCcBbAA(i−
1)ΦΦFCCBbAa(i−1)+0.25ΦMCcBbAA(i−1)(1−Φ)FCCBbAA(i−1)+0.5ΦMCcBbAA(i−1)ΦFCCBbAA(i−1)+
0.25ΦMCcBbAA(i−1)(1−Φ)FCCBBAa(i−1) + 0.5ΦMCcBbAA(i−1)ΦFCCBBAa(i−1) + 0.5ΦMCcBbAA(i−
1)FCCBBAA(i − 1) + 0.0625(1 − Φ)MCcBBAa(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.125(1 − Φ)MCcBBAa(i −
1)ΦFccBbAa(i − 1) + 0.125(1 − Φ)MCcBBAa(i − 1)FccBbAA(i − 1) + 0.125(1 − Φ)MCcBBAa(i − 1)(1 −
Φ)FccBBAa(i−1)+0.25(1−Φ)MCcBBAa(i−1)ΦFccBBAa(i−1)+0.25(1−Φ)MCcBBAa(i−1)FccBBAA(i−1)+
0.0625(1−Φ)MCcBBAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.125(1−Φ)MCcBBAa(i−1)Φ(1−Φ)FCcBbAa(i−
1) + 0.125(1 − Φ)MCcBBAa(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.25(1 − Φ)MCcBBAa(i − 1)ΦΦFCcBbAa(i −
1) + 0.125(1−Φ)MCcBBAa(i− 1)(1−Φ)FCcBbAA(i− 1) + 0.25(1−Φ)MCcBBAa(i− 1)ΦFCcBbAA(i− 1) +
0.125(1−Φ)MCcBBAa(i−1)(1−Φ)FCcBBAa(i−1)+0.25(1−Φ)MCcBBAa(i−1)ΦFCcBBAa(i−1)+0.25(1−
Φ)MCcBBAa(i−1)FCcBBAA(i−1)+0.0625(1−Φ)MCcBBAa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.125(1−
Φ)MCcBBAa(i−1)Φ(1−Φ)FCCBbAa(i−1)+0.125(1−Φ)MCcBBAa(i−1)(1−Φ)ΦFCCBbAa(i−1)+0.25(1−
Φ)MCcBBAa(i − 1)ΦΦFCCBbAa(i − 1) + 0.125(1 − Φ)MCcBBAa(i − 1)(1 − Φ)FCCBbAA(i − 1) + 0.25(1 −
Φ)MCcBBAa(i − 1)ΦFCCBbAA(i − 1) + 0.125(1 − Φ)MCcBBAa(i − 1)(1 − Φ)FCCBBAa(i − 1) + 0.25(1 −
Φ)MCcBBAa(i−1)ΦFCCBBAa(i−1) + 0.25(1−Φ)MCcBBAa(i−1)FCCBBAA(i−1) + 0.125ΦMCcBBAa(i−
1)(1−Φ)FccBbAa(i− 1) + 0.25ΦMCcBBAa(i− 1)ΦFccBbAa(i− 1) + 0.25ΦMCcBBAa(i− 1)FccBbAA(i− 1) +
0.25ΦMCcBBAa(i− 1)(1−Φ)FccBBAa(i− 1) + 0.5ΦMCcBBAa(i− 1)ΦFccBBAa(i− 1) + 0.5ΦMCcBBAa(i−
1)FccBBAA(i − 1) + 0.125ΦMCcBBAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.25ΦMCcBBAa(i − 1)Φ(1 −
Φ)FCcBbAa(i−1)+0.25ΦMCcBBAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.5ΦMCcBBAa(i−1)ΦΦFCcBbAa(i−1)+
0.25ΦMCcBBAa(i−1)(1−Φ)FCcBbAA(i−1)+0.5ΦMCcBBAa(i−1)ΦFCcBbAA(i−1)+0.25ΦMCcBBAa(i−
1)(1−Φ)FCcBBAa(i−1) + 0.5ΦMCcBBAa(i−1)ΦFCcBBAa(i−1) + 0.5ΦMCcBBAa(i−1)FCcBBAA(i−1) +
0.125ΦMCcBBAa(i− 1)(1 − Φ)(1 − Φ)FCCBbAa(i− 1) + 0.25ΦMCcBBAa(i− 1)Φ(1 − Φ)FCCBbAa(i− 1) +
0.25ΦMCcBBAa(i−1)(1−Φ)ΦFCCBbAa(i−1)+0.5ΦMCcBBAa(i−1)ΦΦFCCBbAa(i−1)+0.25ΦMCcBBAa(i−
1)(1−Φ)FCCBbAA(i−1)+0.5ΦMCcBBAa(i−1)ΦFCCBbAA(i−1)+0.25ΦMCcBBAa(i−1)(1−Φ)FCCBBAa(i−

38



1) + 0.5ΦMCcBBAa(i− 1)ΦFCCBBAa(i− 1) + 0.5ΦMCcBBAa(i− 1)FCCBBAA(i− 1) + 0.125MCcBBAA(i−
1)(1 − Φ)FccBbAa(i − 1) + 0.25MCcBBAA(i − 1)ΦFccBbAa(i − 1) + 0.25MCcBBAA(i − 1)FccBbAA(i − 1) +
0.25MCcBBAA(i − 1)(1 − Φ)FccBBAa(i − 1) + 0.5MCcBBAA(i − 1)ΦFccBBAa(i − 1) + 0.5MCcBBAA(i −
1)FccBBAA(i − 1) + 0.125MCcBBAA(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.25MCcBBAA(i − 1)Φ(1 −
Φ)FCcBbAa(i−1) + 0.25MCcBBAA(i−1)(1−Φ)ΦFCcBbAa(i−1) + 0.5MCcBBAA(i−1)ΦΦFCcBbAa(i−1) +
0.25MCcBBAA(i − 1)(1 − Φ)FCcBbAA(i − 1) + 0.5MCcBBAA(i − 1)ΦFCcBbAA(i − 1) + 0.25MCcBBAA(i −
1)(1 − Φ)FCcBBAa(i− 1) + 0.5MCcBBAA(i− 1)ΦFCcBBAa(i− 1) + 0.5MCcBBAA(i− 1)FCcBBAA(i− 1) +
0.125MCcBBAA(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.25MCcBBAA(i − 1)Φ(1 − Φ)FCCBbAa(i − 1) +
0.25MCcBBAA(i−1)(1−Φ)ΦFCCBbAa(i−1)+0.5MCcBBAA(i−1)ΦΦFCCBbAa(i−1)+0.25MCcBBAA(i−
1)(1−Φ)FCCBbAA(i−1)+0.5MCcBBAA(i−1)ΦFCCBbAA(i−1)+0.25MCcBBAA(i−1)(1−Φ)FCCBBAa(i−
1) + 0.5MCcBBAA(i − 1)ΦFCCBBAa(i − 1) + 0.5MCcBBAA(i − 1)FCCBBAA(i − 1) + 0.0625(1 − Φ)(1 −
Φ)MCCBbAa(i− 1)(1−Φ)FccBbAa(i− 1) + 0.125(1−Φ)(1−Φ)MCCBbAa(i− 1)ΦFccBbAa(i− 1) + 0.125(1−
Φ)(1 − Φ)MCCBbAa(i− 1)FccBbAA(i− 1) + 0.125(1 − Φ)(1 − Φ)MCCBbAa(i− 1)(1 − Φ)FccBBAa(i− 1) +
0.25(1−Φ)(1−Φ)MCCBbAa(i− 1)ΦFccBBAa(i− 1) + 0.25(1−Φ)(1−Φ)MCCBbAa(i− 1)FccBBAA(i− 1) +
0.03125(1 − Φ)(1 − Φ)MCCBbAa(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) + 0.0625(1 − Φ)(1 − Φ)MCCBbAa(i−
1)Φ(1 − Φ)FCcBbAa(i − 1) + 0.0625(1 − Φ)(1 − Φ)MCCBbAa(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.125(1 −
Φ)(1 − Φ)MCCBbAa(i− 1)ΦΦFCcBbAa(i− 1) + 0.0625(1 − Φ)(1 − Φ)MCCBbAa(i− 1)(1 − Φ)FCcBbAA(i−
1) + 0.125(1 − Φ)(1 − Φ)MCCBbAa(i − 1)ΦFCcBbAA(i − 1) + 0.0625(1 − Φ)(1 − Φ)MCCBbAa(i − 1)(1 −
Φ)FCcBBAa(i−1)+0.125(1−Φ)(1−Φ)MCCBbAa(i−1)ΦFCcBBAa(i−1)+0.125(1−Φ)(1−Φ)MCCBbAa(i−
1)FCcBBAA(i − 1) + 0.125Φ(1 − Φ)MCCBbAa(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.25Φ(1 − Φ)MCCBbAa(i −
1)ΦFccBbAa(i − 1) + 0.25Φ(1 − Φ)MCCBbAa(i − 1)FccBbAA(i − 1) + 0.25Φ(1 − Φ)MCCBbAa(i − 1)(1 −
Φ)FccBBAa(i−1)+0.5Φ(1−Φ)MCCBbAa(i−1)ΦFccBBAa(i−1)+0.5Φ(1−Φ)MCCBbAa(i−1)FccBBAA(i−
1) + 0.0625Φ(1 − Φ)MCCBbAa(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) + 0.125Φ(1 − Φ)MCCBbAa(i− 1)Φ(1 −
Φ)FCcBbAa(i − 1) + 0.125Φ(1 − Φ)MCCBbAa(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.25Φ(1 − Φ)MCCBbAa(i −
1)ΦΦFCcBbAa(i− 1) + 0.125Φ(1−Φ)MCCBbAa(i− 1)(1−Φ)FCcBbAA(i− 1) + 0.25Φ(1−Φ)MCCBbAa(i−
1)ΦFCcBbAA(i− 1) + 0.125Φ(1 − Φ)MCCBbAa(i− 1)(1 − Φ)FCcBBAa(i− 1) + 0.25Φ(1 − Φ)MCCBbAa(i−
1)ΦFCcBBAa(i− 1) + 0.25Φ(1 − Φ)MCCBbAa(i− 1)FCcBBAA(i− 1) + 0.125(1 − Φ)ΦMCCBbAa(i− 1)(1 −
Φ)FccBbAa(i−1)+0.25(1−Φ)ΦMCCBbAa(i−1)ΦFccBbAa(i−1)+0.25(1−Φ)ΦMCCBbAa(i−1)FccBbAA(i−
1) + 0.25(1−Φ)ΦMCCBbAa(i− 1)(1−Φ)FccBBAa(i− 1) + 0.5(1−Φ)ΦMCCBbAa(i− 1)ΦFccBBAa(i− 1) +
0.5(1−Φ)ΦMCCBbAa(i−1)FccBBAA(i−1)+0.0625(1−Φ)ΦMCCBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+
0.125(1−Φ)ΦMCCBbAa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.125(1−Φ)ΦMCCBbAa(i−1)(1−Φ)ΦFCcBbAa(i−
1)+0.25(1−Φ)ΦMCCBbAa(i−1)ΦΦFCcBbAa(i−1)+0.125(1−Φ)ΦMCCBbAa(i−1)(1−Φ)FCcBbAA(i−1)+
0.25(1−Φ)ΦMCCBbAa(i−1)ΦFCcBbAA(i−1)+0.125(1−Φ)ΦMCCBbAa(i−1)(1−Φ)FCcBBAa(i−1)+0.25(1−
Φ)ΦMCCBbAa(i−1)ΦFCcBBAa(i−1)+0.25(1−Φ)ΦMCCBbAa(i−1)FCcBBAA(i−1)+0.25ΦΦMCCBbAa(i−
1)(1−Φ)FccBbAa(i− 1) + 0.5ΦΦMCCBbAa(i− 1)ΦFccBbAa(i− 1) + 0.5ΦΦMCCBbAa(i− 1)FccBbAA(i− 1) +
0.5ΦΦMCCBbAa(i − 1)(1 − Φ)FccBBAa(i − 1) + ΦΦMCCBbAa(i − 1)ΦFccBBAa(i − 1) + ΦΦMCCBbAa(i −
1)FccBBAA(i− 1) + 0.125ΦΦMCCBbAa(i− 1)(1−Φ)(1−Φ)FCcBbAa(i− 1) + 0.25ΦΦMCCBbAa(i− 1)Φ(1−
Φ)FCcBbAa(i−1)+0.25ΦΦMCCBbAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.5ΦΦMCCBbAa(i−1)ΦΦFCcBbAa(i−
1)+0.25ΦΦMCCBbAa(i−1)(1−Φ)FCcBbAA(i−1)+0.5ΦΦMCCBbAa(i−1)ΦFCcBbAA(i−1)+0.25ΦΦMCCBbAa(i−
1)(1−Φ)FCcBBAa(i−1)+0.5ΦΦMCCBbAa(i−1)ΦFCcBBAa(i−1)+0.5ΦΦMCCBbAa(i−1)FCcBBAA(i−1)+
0.125(1−Φ)MCCBbAA(i−1)(1−Φ)FccBbAa(i−1)+0.25(1−Φ)MCCBbAA(i−1)ΦFccBbAa(i−1)+0.25(1−
Φ)MCCBbAA(i−1)FccBbAA(i−1)+0.25(1−Φ)MCCBbAA(i−1)(1−Φ)FccBBAa(i−1)+0.5(1−Φ)MCCBbAA(i−
1)ΦFccBBAa(i−1)+0.5(1−Φ)MCCBbAA(i−1)FccBBAA(i−1)+0.0625(1−Φ)MCCBbAA(i−1)(1−Φ)(1−
Φ)FCcBbAa(i − 1) + 0.125(1 − Φ)MCCBbAA(i − 1)Φ(1 − Φ)FCcBbAa(i − 1) + 0.125(1 − Φ)MCCBbAA(i −
1)(1 − Φ)ΦFCcBbAa(i− 1) + 0.25(1 − Φ)MCCBbAA(i− 1)ΦΦFCcBbAa(i− 1) + 0.125(1 − Φ)MCCBbAA(i−
1)(1 − Φ)FCcBbAA(i − 1) + 0.25(1 − Φ)MCCBbAA(i − 1)ΦFCcBbAA(i − 1) + 0.125(1 − Φ)MCCBbAA(i −
1)(1 − Φ)FCcBBAa(i − 1) + 0.25(1 − Φ)MCCBbAA(i − 1)ΦFCcBBAa(i − 1) + 0.25(1 − Φ)MCCBbAA(i −
1)FCcBBAA(i − 1) + 0.25ΦMCCBbAA(i − 1)(1 − Φ)FccBbAa(i − 1) + 0.5ΦMCCBbAA(i − 1)ΦFccBbAa(i −
1) + 0.5ΦMCCBbAA(i− 1)FccBbAA(i− 1) + 0.5ΦMCCBbAA(i− 1)(1 − Φ)FccBBAa(i− 1) + ΦMCCBbAA(i−
1)ΦFccBBAa(i−1)+ΦMCCBbAA(i−1)FccBBAA(i−1)+0.125ΦMCCBbAA(i−1)(1−Φ)(1−Φ)FCcBbAa(i−
1) + 0.25ΦMCCBbAA(i − 1)Φ(1 − Φ)FCcBbAa(i − 1) + 0.25ΦMCCBbAA(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) +
0.5ΦMCCBbAA(i−1)ΦΦFCcBbAa(i−1)+0.25ΦMCCBbAA(i−1)(1−Φ)FCcBbAA(i−1)+0.5ΦMCCBbAA(i−
1)ΦFCcBbAA(i− 1) + 0.25ΦMCCBbAA(i− 1)(1−Φ)FCcBBAa(i− 1) + 0.5ΦMCCBbAA(i− 1)ΦFCcBBAa(i−
1) + 0.5ΦMCCBbAA(i− 1)FCcBBAA(i− 1) + 0.125(1−Φ)MCCBBAa(i− 1)(1−Φ)FccBbAa(i− 1) + 0.25(1−
Φ)MCCBBAa(i−1)ΦFccBbAa(i−1)+0.25(1−Φ)MCCBBAa(i−1)FccBbAA(i−1)+0.25(1−Φ)MCCBBAa(i−
1)(1−Φ)FccBBAa(i−1)+0.5(1−Φ)MCCBBAa(i−1)ΦFccBBAa(i−1)+0.5(1−Φ)MCCBBAa(i−1)FccBBAA(i−
1) + 0.0625(1 − Φ)MCCBBAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.125(1 − Φ)MCCBBAa(i − 1)Φ(1 −
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Φ)FCcBbAa(i − 1) + 0.125(1 − Φ)MCCBBAa(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.25(1 − Φ)MCCBBAa(i −
1)ΦΦFCcBbAa(i − 1) + 0.125(1 − Φ)MCCBBAa(i − 1)(1 − Φ)FCcBbAA(i − 1) + 0.25(1 − Φ)MCCBBAa(i −
1)ΦFCcBbAA(i − 1) + 0.125(1 − Φ)MCCBBAa(i − 1)(1 − Φ)FCcBBAa(i − 1) + 0.25(1 − Φ)MCCBBAa(i −
1)ΦFCcBBAa(i−1)+0.25(1−Φ)MCCBBAa(i−1)FCcBBAA(i−1)+0.25ΦMCCBBAa(i−1)(1−Φ)FccBbAa(i−
1) + 0.5ΦMCCBBAa(i − 1)ΦFccBbAa(i − 1) + 0.5ΦMCCBBAa(i − 1)FccBbAA(i − 1) + 0.5ΦMCCBBAa(i −
1)(1 − Φ)FccBBAa(i − 1) + ΦMCCBBAa(i − 1)ΦFccBBAa(i − 1) + ΦMCCBBAa(i − 1)FccBBAA(i − 1) +
0.125ΦMCCBBAa(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) + 0.25ΦMCCBBAa(i− 1)Φ(1 − Φ)FCcBbAa(i− 1) +
0.25ΦMCCBBAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.5ΦMCCBBAa(i−1)ΦΦFCcBbAa(i−1)+0.25ΦMCCBBAa(i−
1)(1−Φ)FCcBbAA(i−1)+0.5ΦMCCBBAa(i−1)ΦFCcBbAA(i−1)+0.25ΦMCCBBAa(i−1)(1−Φ)FCcBBAa(i−
1) + 0.5ΦMCCBBAa(i− 1)ΦFCcBBAa(i− 1) + 0.5ΦMCCBBAa(i− 1)FCcBBAA(i− 1) + 0.25MCCBBAA(i−
1)(1 − Φ)FccBbAa(i − 1) + 0.5MCCBBAA(i − 1)ΦFccBbAa(i − 1) + 0.5MCCBBAA(i − 1)FccBbAA(i − 1) +
0.5MCCBBAA(i−1)(1−Φ)FccBBAa(i−1)+MCCBBAA(i−1)ΦFccBBAa(i−1)+MCCBBAA(i−1)FccBBAA(i−
1) + 0.125MCCBBAA(i− 1)(1−Φ)(1−Φ)FCcBbAa(i− 1) + 0.25MCCBBAA(i− 1)Φ(1−Φ)FCcBbAa(i− 1) +
0.25MCCBBAA(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.5MCCBBAA(i−1)ΦΦFCcBbAa(i−1)+0.25MCCBBAA(i−
1)(1−Φ)FCcBbAA(i−1)+0.5MCCBBAA(i−1)ΦFCcBbAA(i−1)+0.25MCCBBAA(i−1)(1−Φ)FCcBBAa(i−
1) + 0.5MCCBBAA(i− 1)ΦFCcBBAa(i− 1) + 0.5MCCBBAA(i− 1)FCcBBAA(i− 1)],

Me
CCbbaa =

(
Ω̄CCbbaa

2

)
[0.25MCcbbaa(i−1)FCcbbaa(i−1)+0.125MCcbbaa(i−1)FCcbbAa(i−1)+0.125MCcbbaa(i−

1)(1−Φ)FCcBbaa(i−1)+0.0625MCcbbaa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.5MCcbbaa(i−1)FCCbbaa(i−
1) + 0.25MCcbbaa(i − 1)FCCbbAa(i − 1) + 0.25MCcbbaa(i − 1)(1 − Φ)FCCBbaa(i − 1) + 0.125MCcbbaa(i −
1)(1 − Φ)(1 − Φ)FCCBbAa(i− 1) + 0.125MCcbbAa(i− 1)FCcbbaa(i− 1) + 0.0625MCcbbAa(i− 1)FCcbbAa(i−
1) + 0.0625MCcbbAa(i − 1)(1 − Φ)FCcBbaa(i − 1) + 0.03125MCcbbAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i −
1) + 0.25MCcbbAa(i − 1)FCCbbaa(i − 1) + 0.125MCcbbAa(i − 1)FCCbbAa(i − 1) + 0.125MCcbbAa(i − 1)(1 −
Φ)FCCBbaa(i−1)+0.0625MCcbbAa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.125(1−Φ)MCcBbaa(i−1)FCcbbaa(i−
1) + 0.0625(1 − Φ)MCcBbaa(i − 1)FCcbbAa(i − 1) + 0.0625(1 − Φ)MCcBbaa(i − 1)(1 − Φ)FCcBbaa(i − 1) +
0.03125(1 − Φ)MCcBbaa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.25(1 − Φ)MCcBbaa(i − 1)FCCbbaa(i −
1) + 0.125(1 − Φ)MCcBbaa(i − 1)FCCbbAa(i − 1) + 0.125(1 − Φ)MCcBbaa(i − 1)(1 − Φ)FCCBbaa(i − 1) +
0.0625(1−Φ)MCcBbaa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)FCcbbaa(i−
1) + 0.03125(1 − Φ)(1 − Φ)MCcBbAa(i − 1)FCcbbAa(i − 1) + 0.03125(1 − Φ)(1 − Φ)MCcBbAa(i − 1)(1 −
Φ)FCcBbaa(i−1) + 0.015625(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1) + 0.125(1−Φ)(1−
Φ)MCcBbAa(i−1)FCCbbaa(i−1) + 0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)FCCbbAa(i−1) + 0.0625(1−Φ)(1−
Φ)MCcBbAa(i−1)(1−Φ)FCCBbaa(i−1)+0.03125(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+
0.5MCCbbaa(i−1)FCcbbaa(i−1)+0.25MCCbbaa(i−1)FCcbbAa(i−1)+0.25MCCbbaa(i−1)(1−Φ)FCcBbaa(i−
1) + 0.125MCCbbaa(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) + MCCbbaa(i− 1)FCCbbaa(i− 1) + 0.5MCCbbaa(i−
1)FCCbbAa(i−1)+0.5MCCbbaa(i−1)(1−Φ)FCCBbaa(i−1)+0.25MCCbbaa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−
1) + 0.25MCCbbAa(i − 1)FCcbbaa(i − 1) + 0.125MCCbbAa(i − 1)FCcbbAa(i − 1) + 0.125MCCbbAa(i − 1)(1 −
Φ)FCcBbaa(i− 1) + 0.0625MCCbbAa(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) + 0.5MCCbbAa(i− 1)FCCbbaa(i−
1) + 0.25MCCbbAa(i− 1)FCCbbAa(i− 1) + 0.25MCCbbAa(i− 1)(1 − Φ)FCCBbaa(i− 1) + 0.125MCCbbAa(i−
1)(1 − Φ)(1 − Φ)FCCBbAa(i− 1) + 0.25(1 − Φ)MCCBbaa(i− 1)FCcbbaa(i− 1) + 0.125(1 − Φ)MCCBbaa(i−
1)FCcbbAa(i−1)+0.125(1−Φ)MCCBbaa(i−1)(1−Φ)FCcBbaa(i−1)+0.0625(1−Φ)MCCBbaa(i−1)(1−Φ)(1−
Φ)FCcBbAa(i−1) + 0.5(1−Φ)MCCBbaa(i−1)FCCbbaa(i−1) + 0.25(1−Φ)MCCBbaa(i−1)FCCbbAa(i−1) +
0.25(1−Φ)MCCBbaa(i−1)(1−Φ)FCCBbaa(i−1)+0.125(1−Φ)MCCBbaa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−
1) + 0.125(1−Φ)(1−Φ)MCCBbAa(i− 1)FCcbbaa(i− 1) + 0.0625(1−Φ)(1−Φ)MCCBbAa(i− 1)FCcbbAa(i−
1) + 0.0625(1 − Φ)(1 − Φ)MCCBbAa(i − 1)(1 − Φ)FCcBbaa(i − 1) + 0.03125(1 − Φ)(1 − Φ)MCCBbAa(i −
1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.25(1 − Φ)(1 − Φ)MCCBbAa(i − 1)FCCbbaa(i − 1) + 0.125(1 − Φ)(1 −
Φ)MCCBbAa(i−1)FCCbbAa(i−1)+0.125(1−Φ)(1−Φ)MCCBbAa(i−1)(1−Φ)FCCBbaa(i−1)+0.0625(1−
Φ)(1 − Φ)MCCBbAa(i− 1)(1 − Φ)(1 − Φ)FCCBbAa(i− 1)],

Me
CCbbAa =

(
Ω̄CCbbAa

2

)
[0.125MCcbbaa(i − 1)FCcbbAa(i − 1) + 0.25MCcbbaa(i − 1)FCcbbAA(i − 1) +

0.0625MCcbbaa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.125MCcbbaa(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) +
0.125MCcbbaa(i−1)(1−Φ)FCcBbAA(i−1)+0.25MCcbbaa(i−1)FCCbbAa(i−1)+0.5MCcbbaa(i−1)FCCbbAA(i−
1) + 0.125MCcbbaa(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.25MCcbbaa(i − 1)(1 − Φ)FCCBbAA(i − 1) +
0.125MCcbbAa(i− 1)FCcbbaa(i− 1) + 0.125MCcbbAa(i− 1)FCcbbAa(i− 1) + 0.125MCcbbAa(i− 1)FCcbbAA(i−
1) + 0.0625MCcbbAa(i − 1)(1 − Φ)FCcBbaa(i − 1) + 0.0625MCcbbAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) +
0.0625MCcbbAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.0625MCcbbAa(i−1)(1−Φ)FCcBbAA(i−1)+0.25MCcbbAa(i−
1)FCCbbaa(i−1)+0.25MCcbbAa(i−1)FCCbbAa(i−1)+0.25MCcbbAa(i−1)FCCbbAA(i−1)+0.125MCcbbAa(i−
1)(1 − Φ)FCCBbaa(i− 1) + 0.125MCcbbAa(i− 1)(1 − Φ)(1 − Φ)FCCBbAa(i− 1) + 0.125MCcbbAa(i− 1)(1 −
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Φ)FCCBbAA(i−1)+0.25MCcbbAA(i−1)FCcbbaa(i−1)+0.125MCcbbAA(i−1)FCcbbAa(i−1)+0.125MCcbbAA(i−
1)(1−Φ)FCcBbaa(i−1)+0.0625MCcbbAA(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.5MCcbbAA(i−1)FCCbbaa(i−
1) + 0.25MCcbbAA(i− 1)FCCbbAa(i− 1) + 0.25MCcbbAA(i− 1)(1 − Φ)FCCBbaa(i− 1) + 0.125MCcbbAA(i−
1)(1−Φ)(1−Φ)FCCBbAa(i− 1) + 0.0625(1−Φ)MCcBbaa(i− 1)FCcbbAa(i− 1) + 0.125(1−Φ)MCcBbaa(i−
1)FCcbbAA(i−1)+0.03125(1−Φ)MCcBbaa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.0625(1−Φ)MCcBbaa(i−
1)(1−Φ)ΦFCcBbAa(i−1)+0.0625(1−Φ)MCcBbaa(i−1)(1−Φ)FCcBbAA(i−1)+0.125(1−Φ)MCcBbaa(i−
1)FCCbbAa(i− 1) + 0.25(1 − Φ)MCcBbaa(i− 1)FCCbbAA(i− 1) + 0.0625(1 − Φ)MCcBbaa(i− 1)(1 − Φ)(1 −
Φ)FCCBbAa(i−1)+0.125(1−Φ)MCcBbaa(i−1)(1−Φ)FCCBbAA(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−
1)FCcbbaa(i− 1) + 0.0625(1−Φ)(1−Φ)MCcBbAa(i− 1)FCcbbAa(i− 1) + 0.0625(1−Φ)(1−Φ)MCcBbAa(i−
1)FCcbbAA(i − 1) + 0.03125(1 − Φ)(1 − Φ)MCcBbAa(i − 1)(1 − Φ)FCcBbaa(i − 1) + 0.03125(1 − Φ)(1 −
Φ)MCcBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.03125(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)ΦFCcBbAa(i−
1) + 0.03125(1 − Φ)(1 − Φ)MCcBbAa(i − 1)(1 − Φ)FCcBbAA(i − 1) + 0.125(1 − Φ)(1 − Φ)MCcBbAa(i −
1)FCCbbaa(i− 1) + 0.125(1 − Φ)(1 − Φ)MCcBbAa(i− 1)FCCbbAa(i− 1) + 0.125(1 − Φ)(1 − Φ)MCcBbAa(i−
1)FCCbbAA(i − 1) + 0.0625(1 − Φ)(1 − Φ)MCcBbAa(i − 1)(1 − Φ)FCCBbaa(i − 1) + 0.0625(1 − Φ)(1 −
Φ)MCcBbAa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)FCCBbAA(i−
1)+0.125(1−Φ)ΦMCcBbAa(i−1)FCcbbaa(i−1)+0.0625(1−Φ)ΦMCcBbAa(i−1)FCcbbAa(i−1)+0.0625(1−
Φ)ΦMCcBbAa(i − 1)(1 − Φ)FCcBbaa(i − 1) + 0.03125(1 − Φ)ΦMCcBbAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i −
1) + 0.25(1−Φ)ΦMCcBbAa(i−1)FCCbbaa(i−1) + 0.125(1−Φ)ΦMCcBbAa(i−1)FCCbbAa(i−1) + 0.125(1−
Φ)ΦMCcBbAa(i − 1)(1 − Φ)FCCBbaa(i − 1) + 0.0625(1 − Φ)ΦMCcBbAa(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i −
1) + 0.125(1−Φ)MCcBbAA(i− 1)FCcbbaa(i− 1) + 0.0625(1−Φ)MCcBbAA(i− 1)FCcbbAa(i− 1) + 0.0625(1−
Φ)MCcBbAA(i−1)(1−Φ)FCcBbaa(i−1)+0.03125(1−Φ)MCcBbAA(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.25(1−
Φ)MCcBbAA(i−1)FCCbbaa(i−1)+0.125(1−Φ)MCcBbAA(i−1)FCCbbAa(i−1)+0.125(1−Φ)MCcBbAA(i−
1)(1−Φ)FCCBbaa(i− 1) + 0.0625(1−Φ)MCcBbAA(i− 1)(1−Φ)(1−Φ)FCCBbAa(i− 1) + 0.25MCCbbaa(i−
1)FCcbbAa(i− 1) + 0.5MCCbbaa(i− 1)FCcbbAA(i− 1) + 0.125MCCbbaa(i− 1)(1−Φ)(1−Φ)FCcBbAa(i− 1) +
0.25MCCbbaa(i− 1)(1−Φ)ΦFCcBbAa(i− 1) + 0.25MCCbbaa(i− 1)(1−Φ)FCcBbAA(i− 1) + 0.5MCCbbaa(i−
1)FCCbbAa(i− 1) + MCCbbaa(i− 1)FCCbbAA(i− 1) + 0.25MCCbbaa(i− 1)(1 − Φ)(1 − Φ)FCCBbAa(i− 1) +
0.5MCCbbaa(i−1)(1−Φ)FCCBbAA(i−1)+0.25MCCbbAa(i−1)FCcbbaa(i−1)+0.25MCCbbAa(i−1)FCcbbAa(i−
1) + 0.25MCCbbAa(i− 1)FCcbbAA(i− 1) + 0.125MCCbbAa(i− 1)(1 − Φ)FCcBbaa(i− 1) + 0.125MCCbbAa(i−
1)(1−Φ)(1−Φ)FCcBbAa(i− 1) + 0.125MCCbbAa(i− 1)(1−Φ)ΦFCcBbAa(i− 1) + 0.125MCCbbAa(i− 1)(1−
Φ)FCcBbAA(i−1)+0.5MCCbbAa(i−1)FCCbbaa(i−1)+0.5MCCbbAa(i−1)FCCbbAa(i−1)+0.5MCCbbAa(i−
1)FCCbbAA(i−1)+0.25MCCbbAa(i−1)(1−Φ)FCCBbaa(i−1)+0.25MCCbbAa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−
1) + 0.25MCCbbAa(i − 1)(1 − Φ)FCCBbAA(i − 1) + 0.5MCCbbAA(i − 1)FCcbbaa(i − 1) + 0.25MCCbbAA(i −
1)FCcbbAa(i−1)+0.25MCCbbAA(i−1)(1−Φ)FCcBbaa(i−1)+0.125MCCbbAA(i−1)(1−Φ)(1−Φ)FCcBbAa(i−
1)+MCCbbAA(i−1)FCCbbaa(i−1)+0.5MCCbbAA(i−1)FCCbbAa(i−1)+0.5MCCbbAA(i−1)(1−Φ)FCCBbaa(i−
1) + 0.25MCCbbAA(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.125(1 − Φ)MCCBbaa(i − 1)FCcbbAa(i − 1) +
0.25(1−Φ)MCCBbaa(i− 1)FCcbbAA(i− 1) + 0.0625(1−Φ)MCCBbaa(i− 1)(1−Φ)(1−Φ)FCcBbAa(i− 1) +
0.125(1 − Φ)MCCBbaa(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.125(1 − Φ)MCCBbaa(i − 1)(1 − Φ)FCcBbAA(i −
1) + 0.25(1 − Φ)MCCBbaa(i − 1)FCCbbAa(i − 1) + 0.5(1 − Φ)MCCBbaa(i − 1)FCCbbAA(i − 1) + 0.125(1 −
Φ)MCCBbaa(i− 1)(1 − Φ)(1 − Φ)FCCBbAa(i− 1) + 0.25(1 − Φ)MCCBbaa(i− 1)(1 − Φ)FCCBbAA(i− 1) +
0.125(1 − Φ)(1 − Φ)MCCBbAa(i− 1)FCcbbaa(i− 1) + 0.125(1 − Φ)(1 − Φ)MCCBbAa(i− 1)FCcbbAa(i− 1) +
0.125(1−Φ)(1−Φ)MCCBbAa(i−1)FCcbbAA(i−1)+0.0625(1−Φ)(1−Φ)MCCBbAa(i−1)(1−Φ)FCcBbaa(i−
1)+0.0625(1−Φ)(1−Φ)MCCBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.0625(1−Φ)(1−Φ)MCCBbAa(i−
1)(1−Φ)ΦFCcBbAa(i− 1) + 0.0625(1−Φ)(1−Φ)MCCBbAa(i− 1)(1−Φ)FCcBbAA(i− 1) + 0.25(1−Φ)(1−
Φ)MCCBbAa(i− 1)FCCbbaa(i− 1) + 0.25(1 − Φ)(1 − Φ)MCCBbAa(i− 1)FCCbbAa(i− 1) + 0.25(1 − Φ)(1 −
Φ)MCCBbAa(i−1)FCCbbAA(i−1)+0.125(1−Φ)(1−Φ)MCCBbAa(i−1)(1−Φ)FCCBbaa(i−1)+0.125(1−Φ)(1−
Φ)MCCBbAa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.125(1−Φ)(1−Φ)MCCBbAa(i−1)(1−Φ)FCCBbAA(i−
1) + 0.25(1−Φ)ΦMCCBbAa(i−1)FCcbbaa(i−1) + 0.125(1−Φ)ΦMCCBbAa(i−1)FCcbbAa(i−1) + 0.125(1−
Φ)ΦMCCBbAa(i − 1)(1 − Φ)FCcBbaa(i − 1) + 0.0625(1 − Φ)ΦMCCBbAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i −
1) + 0.5(1 − Φ)ΦMCCBbAa(i− 1)FCCbbaa(i− 1) + 0.25(1 − Φ)ΦMCCBbAa(i− 1)FCCbbAa(i− 1) + 0.25(1 −
Φ)ΦMCCBbAa(i − 1)(1 − Φ)FCCBbaa(i − 1) + 0.125(1 − Φ)ΦMCCBbAa(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i −
1) + 0.25(1 − Φ)MCCBbAA(i− 1)FCcbbaa(i− 1) + 0.125(1 − Φ)MCCBbAA(i− 1)FCcbbAa(i− 1) + 0.125(1 −
Φ)MCCBbAA(i − 1)(1 − Φ)FCcBbaa(i − 1) + 0.0625(1 − Φ)MCCBbAA(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i −
1) + 0.5(1 − Φ)MCCBbAA(i − 1)FCCbbaa(i − 1) + 0.25(1 − Φ)MCCBbAA(i − 1)FCCbbAa(i − 1) + 0.25(1 −
Φ)MCCBbAA(i− 1)(1 − Φ)FCCBbaa(i− 1) + 0.125(1 − Φ)MCCBbAA(i− 1)(1 − Φ)(1 − Φ)FCCBbAa(i− 1)],

Me
CCbbAA =

(
Ω̄CCbbAA

2

)
[0.0625MCcbbAa(i − 1)FCcbbAa(i − 1) + 0.125MCcbbAa(i − 1)FCcbbAA(i − 1) +

0.03125MCcbbAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.0625MCcbbAa(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) +
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0.0625MCcbbAa(i − 1)(1 − Φ)FCcBbAA(i − 1) + 0.125MCcbbAa(i − 1)FCCbbAa(i − 1) + 0.25MCcbbAa(i −
1)FCCbbAA(i−1)+0.0625MCcbbAa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.125MCcbbAa(i−1)(1−Φ)FCCBbAA(i−
1)+0.125MCcbbAA(i−1)FCcbbAa(i−1)+0.25MCcbbAA(i−1)FCcbbAA(i−1)+0.0625MCcbbAA(i−1)(1−Φ)(1−
Φ)FCcBbAa(i−1)+0.125MCcbbAA(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.125MCcbbAA(i−1)(1−Φ)FCcBbAA(i−
1) + 0.25MCcbbAA(i − 1)FCCbbAa(i − 1) + 0.5MCcbbAA(i − 1)FCCbbAA(i − 1) + 0.125MCcbbAA(i − 1)(1 −
Φ)(1−Φ)FCCBbAa(i−1)+0.25MCcbbAA(i−1)(1−Φ)FCCBbAA(i−1)+0.03125(1−Φ)(1−Φ)MCcBbAa(i−
1)FCcbbAa(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)FCcbbAA(i−1)+0.015625(1−Φ)(1−Φ)MCcBbAa(i−
1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.03125(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.03125(1−
Φ)(1 − Φ)MCcBbAa(i− 1)(1 − Φ)FCcBbAA(i− 1) + 0.0625(1 − Φ)(1 − Φ)MCcBbAa(i− 1)FCCbbAa(i− 1) +
0.125(1 − Φ)(1 − Φ)MCcBbAa(i − 1)FCCbbAA(i − 1) + 0.03125(1 − Φ)(1 − Φ)MCcBbAa(i − 1)(1 − Φ)(1 −
Φ)FCCBbAa(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)FCCBbAA(i−1)+0.0625(1−Φ)ΦMCcBbAa(i−
1)FCcbbAa(i−1)+0.125(1−Φ)ΦMCcBbAa(i−1)FCcbbAA(i−1)+0.03125(1−Φ)ΦMCcBbAa(i−1)(1−Φ)(1−
Φ)FCcBbAa(i−1)+0.0625(1−Φ)ΦMCcBbAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.0625(1−Φ)ΦMCcBbAa(i−1)(1−
Φ)FCcBbAA(i−1)+0.125(1−Φ)ΦMCcBbAa(i−1)FCCbbAa(i−1)+0.25(1−Φ)ΦMCcBbAa(i−1)FCCbbAA(i−
1) + 0.0625(1 − Φ)ΦMCcBbAa(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.125(1 − Φ)ΦMCcBbAa(i − 1)(1 −
Φ)FCCBbAA(i−1)+0.0625(1−Φ)MCcBbAA(i−1)FCcbbAa(i−1)+0.125(1−Φ)MCcBbAA(i−1)FCcbbAA(i−
1) + 0.03125(1 − Φ)MCcBbAA(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.0625(1 − Φ)MCcBbAA(i − 1)(1 −
Φ)ΦFCcBbAa(i − 1) + 0.0625(1 − Φ)MCcBbAA(i − 1)(1 − Φ)FCcBbAA(i − 1) + 0.125(1 − Φ)MCcBbAA(i −
1)FCCbbAa(i− 1) + 0.25(1−Φ)MCcBbAA(i− 1)FCCbbAA(i− 1) + 0.0625(1−Φ)MCcBbAA(i− 1)(1−Φ)(1−
Φ)FCCBbAa(i−1)+0.125(1−Φ)MCcBbAA(i−1)(1−Φ)FCCBbAA(i−1)+0.125MCCbbAa(i−1)FCcbbAa(i−1)+
0.25MCCbbAa(i−1)FCcbbAA(i−1)+0.0625MCCbbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.125MCCbbAa(i−
1)(1−Φ)ΦFCcBbAa(i−1)+0.125MCCbbAa(i−1)(1−Φ)FCcBbAA(i−1)+0.25MCCbbAa(i−1)FCCbbAa(i−1)+
0.5MCCbbAa(i−1)FCCbbAA(i−1) + 0.125MCCbbAa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1) + 0.25MCCbbAa(i−
1)(1 − Φ)FCCBbAA(i − 1) + 0.25MCCbbAA(i − 1)FCcbbAa(i − 1) + 0.5MCCbbAA(i − 1)FCcbbAA(i − 1) +
0.125MCCbbAA(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.25MCCbbAA(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) +
0.25MCCbbAA(i−1)(1−Φ)FCcBbAA(i−1)+0.5MCCbbAA(i−1)FCCbbAa(i−1)+MCCbbAA(i−1)FCCbbAA(i−
1) + 0.25MCCbbAA(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.5MCCbbAA(i − 1)(1 − Φ)FCCBbAA(i − 1) +
0.0625(1−Φ)(1−Φ)MCCBbAa(i− 1)FCcbbAa(i− 1) + 0.125(1−Φ)(1−Φ)MCCBbAa(i− 1)FCcbbAA(i− 1) +
0.03125(1 − Φ)(1 − Φ)MCCBbAa(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) + 0.0625(1 − Φ)(1 − Φ)MCCBbAa(i−
1)(1−Φ)ΦFCcBbAa(i−1) + 0.0625(1−Φ)(1−Φ)MCCBbAa(i−1)(1−Φ)FCcBbAA(i−1) + 0.125(1−Φ)(1−
Φ)MCCBbAa(i− 1)FCCbbAa(i− 1) + 0.25(1−Φ)(1−Φ)MCCBbAa(i− 1)FCCbbAA(i− 1) + 0.0625(1−Φ)(1−
Φ)MCCBbAa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.125(1−Φ)(1−Φ)MCCBbAa(i−1)(1−Φ)FCCBbAA(i−
1)+0.125(1−Φ)ΦMCCBbAa(i−1)FCcbbAa(i−1)+0.25(1−Φ)ΦMCCBbAa(i−1)FCcbbAA(i−1)+0.0625(1−
Φ)ΦMCCBbAa(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) + 0.125(1 − Φ)ΦMCCBbAa(i− 1)(1 − Φ)ΦFCcBbAa(i−
1) + 0.125(1−Φ)ΦMCCBbAa(i− 1)(1−Φ)FCcBbAA(i− 1) + 0.25(1−Φ)ΦMCCBbAa(i− 1)FCCbbAa(i− 1) +
0.5(1 − Φ)ΦMCCBbAa(i− 1)FCCbbAA(i− 1) + 0.125(1 − Φ)ΦMCCBbAa(i− 1)(1 − Φ)(1 − Φ)FCCBbAa(i−
1) + 0.25(1−Φ)ΦMCCBbAa(i− 1)(1−Φ)FCCBbAA(i− 1) + 0.125(1−Φ)MCCBbAA(i− 1)FCcbbAa(i− 1) +
0.25(1−Φ)MCCBbAA(i− 1)FCcbbAA(i− 1) + 0.0625(1−Φ)MCCBbAA(i− 1)(1−Φ)(1−Φ)FCcBbAa(i− 1) +
0.125(1 − Φ)MCCBbAA(i− 1)(1 − Φ)ΦFCcBbAa(i− 1) + 0.125(1 − Φ)MCCBbAA(i− 1)(1 − Φ)FCcBbAA(i−
1) + 0.25(1 − Φ)MCCBbAA(i− 1)FCCbbAa(i− 1) + 0.5(1 − Φ)MCCBbAA(i− 1)FCCbbAA(i− 1) + 0.125(1 −
Φ)MCCBbAA(i− 1)(1 − Φ)(1 − Φ)FCCBbAa(i− 1) + 0.25(1 − Φ)MCCBbAA(i− 1)(1 − Φ)FCCBbAA(i− 1)],

Me
CCBbaa =

(
Ω̄CCBbaa

2

)
[0.125MCcbbaa(i− 1)(1 − Φ)FCcBbaa(i− 1) + 0.25MCcbbaa(i− 1)ΦFCcBbaa(i−

1) + 0.0625MCcbbaa(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) + 0.125MCcbbaa(i− 1)Φ(1 − Φ)FCcBbAa(i− 1) +
0.25MCcbbaa(i− 1)FCcBBaa(i− 1) + 0.125MCcbbaa(i− 1)(1 − Φ)FCcBBAa(i− 1) + 0.25MCcbbaa(i− 1)(1 −
Φ)FCCBbaa(i−1)+0.5MCcbbaa(i−1)ΦFCCBbaa(i−1)+0.125MCcbbaa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+
0.25MCcbbaa(i− 1)Φ(1−Φ)FCCBbAa(i− 1) + 0.25MCcbbaa(i− 1)(1−Φ)ΦFCCBbAa(i− 1) + 0.5MCcbbaa(i−
1)FCCBBaa(i−1)+0.25MCcbbaa(i−1)(1−Φ)FCCBBAa(i−1)+0.0625MCcbbAa(i−1)(1−Φ)FCcBbaa(i−1)+
0.125MCcbbAa(i−1)ΦFCcBbaa(i−1)+0.03125MCcbbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.0625MCcbbAa(i−
1)Φ(1−Φ)FCcBbAa(i−1)+0.125MCcbbAa(i−1)FCcBBaa(i−1)+0.0625MCcbbAa(i−1)(1−Φ)FCcBBAa(i−
1) + 0.125MCcbbAa(i−1)(1−Φ)FCCBbaa(i−1) + 0.25MCcbbAa(i−1)ΦFCCBbaa(i−1) + 0.0625MCcbbAa(i−
1)(1−Φ)(1−Φ)FCCBbAa(i− 1) + 0.125MCcbbAa(i− 1)Φ(1−Φ)FCCBbAa(i− 1) + 0.125MCcbbAa(i− 1)(1−
Φ)ΦFCCBbAa(i − 1) + 0.25MCcbbAa(i − 1)FCCBBaa(i − 1) + 0.125MCcbbAa(i − 1)(1 − Φ)FCCBBAa(i −
1) + 0.125(1 − Φ)MCcBbaa(i− 1)FCcbbaa(i− 1) + 0.0625(1 − Φ)MCcBbaa(i− 1)FCcbbAa(i− 1) + 0.125(1 −
Φ)MCcBbaa(i − 1)(1 − Φ)FCcBbaa(i − 1) + 0.125(1 − Φ)MCcBbaa(i − 1)ΦFCcBbaa(i − 1) + 0.0625(1 −
Φ)MCcBbaa(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) + 0.0625(1 − Φ)MCcBbaa(i− 1)Φ(1 − Φ)FCcBbAa(i− 1) +
0.125(1−Φ)MCcBbaa(i−1)FCcBBaa(i−1)+0.0625(1−Φ)MCcBbaa(i−1)(1−Φ)FCcBBAa(i−1)+0.25(1−
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Φ)MCcBbaa(i−1)FCCbbaa(i−1)+0.125(1−Φ)MCcBbaa(i−1)FCCbbAa(i−1)+0.25(1−Φ)MCcBbaa(i−1)(1−
Φ)FCCBbaa(i− 1) + 0.25(1−Φ)MCcBbaa(i− 1)ΦFCCBbaa(i− 1) + 0.125(1−Φ)MCcBbaa(i− 1)(1−Φ)(1−
Φ)FCCBbAa(i − 1) + 0.125(1 − Φ)MCcBbaa(i − 1)Φ(1 − Φ)FCCBbAa(i − 1) + 0.125(1 − Φ)MCcBbaa(i −
1)(1 − Φ)ΦFCCBbAa(i − 1) + 0.25(1 − Φ)MCcBbaa(i − 1)FCCBBaa(i − 1) + 0.125(1 − Φ)MCcBbaa(i −
1)(1 − Φ)FCCBBAa(i− 1) + 0.25ΦMCcBbaa(i− 1)FCcbbaa(i− 1) + 0.125ΦMCcBbaa(i− 1)FCcbbAa(i− 1) +
0.125ΦMCcBbaa(i − 1)(1 − Φ)FCcBbaa(i − 1) + 0.0625ΦMCcBbaa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) +
0.5ΦMCcBbaa(i − 1)FCCbbaa(i − 1) + 0.25ΦMCcBbaa(i − 1)FCCbbAa(i − 1) + 0.25ΦMCcBbaa(i − 1)(1 −
Φ)FCCBbaa(i−1)+0.125ΦMCcBbaa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−
1)FCcbbaa(i−1)+0.03125(1−Φ)(1−Φ)MCcBbAa(i−1)FCcbbAa(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)(1−
Φ)FCcBbaa(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)ΦFCcBbaa(i−1)+0.03125(1−Φ)(1−Φ)MCcBbAa(i−
1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.03125(1−Φ)(1−Φ)MCcBbAa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.0625(1−
Φ)(1−Φ)MCcBbAa(i− 1)FCcBBaa(i− 1) + 0.03125(1−Φ)(1−Φ)MCcBbAa(i− 1)(1−Φ)FCcBBAa(i− 1) +
0.125(1−Φ)(1−Φ)MCcBbAa(i− 1)FCCbbaa(i− 1) + 0.0625(1−Φ)(1−Φ)MCcBbAa(i− 1)FCCbbAa(i− 1) +
0.125(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)FCCBbaa(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)ΦFCCBbaa(i−
1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−
1)Φ(1−Φ)FCCBbAa(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)ΦFCCBbAa(i−1)+0.125(1−Φ)(1−
Φ)MCcBbAa(i−1)FCCBBaa(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)FCCBBAa(i−1)+0.125Φ(1−
Φ)MCcBbAa(i−1)FCcbbaa(i−1)+0.0625Φ(1−Φ)MCcBbAa(i−1)FCcbbAa(i−1)+0.0625Φ(1−Φ)MCcBbAa(i−
1)(1 − Φ)FCcBbaa(i − 1) + 0.03125Φ(1 − Φ)MCcBbAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.25Φ(1 −
Φ)MCcBbAa(i−1)FCCbbaa(i−1)+0.125Φ(1−Φ)MCcBbAa(i−1)FCCbbAa(i−1)+0.125Φ(1−Φ)MCcBbAa(i−
1)(1−Φ)FCCBbaa(i−1)+0.0625Φ(1−Φ)MCcBbAa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.25MCcBBaa(i−
1)FCcbbaa(i − 1) + 0.125MCcBBaa(i − 1)FCcbbAa(i − 1) + 0.125MCcBBaa(i − 1)(1 − Φ)FCcBbaa(i − 1) +
0.0625MCcBBaa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.5MCcBBaa(i−1)FCCbbaa(i−1)+0.25MCcBBaa(i−
1)FCCbbAa(i−1)+0.25MCcBBaa(i−1)(1−Φ)FCCBbaa(i−1)+0.125MCcBBaa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−
1) + 0.125(1−Φ)MCcBBAa(i−1)FCcbbaa(i−1) + 0.0625(1−Φ)MCcBBAa(i−1)FCcbbAa(i−1) + 0.0625(1−
Φ)MCcBBAa(i − 1)(1 − Φ)FCcBbaa(i − 1) + 0.03125(1 − Φ)MCcBBAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i −
1) + 0.25(1−Φ)MCcBBAa(i− 1)FCCbbaa(i− 1) + 0.125(1−Φ)MCcBBAa(i− 1)FCCbbAa(i− 1) + 0.125(1−
Φ)MCcBBAa(i− 1)(1−Φ)FCCBbaa(i− 1) + 0.0625(1−Φ)MCcBBAa(i− 1)(1−Φ)(1−Φ)FCCBbAa(i− 1) +
0.25MCCbbaa(i− 1)(1−Φ)FCcBbaa(i− 1) + 0.5MCCbbaa(i− 1)ΦFCcBbaa(i− 1) + 0.125MCCbbaa(i− 1)(1−
Φ)(1 − Φ)FCcBbAa(i− 1) + 0.25MCCbbaa(i− 1)Φ(1 − Φ)FCcBbAa(i− 1) + 0.5MCCbbaa(i− 1)FCcBBaa(i−
1) + 0.25MCCbbaa(i− 1)(1−Φ)FCcBBAa(i− 1) + 0.5MCCbbaa(i− 1)(1−Φ)FCCBbaa(i− 1) +MCCbbaa(i−
1)ΦFCCBbaa(i−1)+0.25MCCbbaa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.5MCCbbaa(i−1)Φ(1−Φ)FCCBbAa(i−
1) + 0.5MCCbbaa(i− 1)(1−Φ)ΦFCCBbAa(i− 1) +MCCbbaa(i− 1)FCCBBaa(i− 1) + 0.5MCCbbaa(i− 1)(1−
Φ)FCCBBAa(i− 1) + 0.125MCCbbAa(i− 1)(1 − Φ)FCcBbaa(i− 1) + 0.25MCCbbAa(i− 1)ΦFCcBbaa(i− 1) +
0.0625MCCbbAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.125MCCbbAa(i − 1)Φ(1 − Φ)FCcBbAa(i − 1) +
0.25MCCbbAa(i−1)FCcBBaa(i−1)+0.125MCCbbAa(i−1)(1−Φ)FCcBBAa(i−1)+0.25MCCbbAa(i−1)(1−
Φ)FCCBbaa(i−1)+0.5MCCbbAa(i−1)ΦFCCBbaa(i−1)+0.125MCCbbAa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+
0.25MCCbbAa(i−1)Φ(1−Φ)FCCBbAa(i−1)+0.25MCCbbAa(i−1)(1−Φ)ΦFCCBbAa(i−1)+0.5MCCbbAa(i−
1)FCCBBaa(i− 1) + 0.25MCCbbAa(i− 1)(1 − Φ)FCCBBAa(i− 1) + 0.25(1 − Φ)MCCBbaa(i− 1)FCcbbaa(i−
1) + 0.125(1 − Φ)MCCBbaa(i − 1)FCcbbAa(i − 1) + 0.25(1 − Φ)MCCBbaa(i − 1)(1 − Φ)FCcBbaa(i − 1) +
0.25(1 − Φ)MCCBbaa(i − 1)ΦFCcBbaa(i − 1) + 0.125(1 − Φ)MCCBbaa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i −
1) + 0.125(1 − Φ)MCCBbaa(i− 1)Φ(1 − Φ)FCcBbAa(i− 1) + 0.25(1 − Φ)MCCBbaa(i− 1)FCcBBaa(i− 1) +
0.125(1−Φ)MCCBbaa(i− 1)(1−Φ)FCcBBAa(i− 1) + 0.5(1−Φ)MCCBbaa(i− 1)FCCbbaa(i− 1) + 0.25(1−
Φ)MCCBbaa(i−1)FCCbbAa(i−1)+0.5(1−Φ)MCCBbaa(i−1)(1−Φ)FCCBbaa(i−1)+0.5(1−Φ)MCCBbaa(i−
1)ΦFCCBbaa(i− 1) + 0.25(1−Φ)MCCBbaa(i− 1)(1−Φ)(1−Φ)FCCBbAa(i− 1) + 0.25(1−Φ)MCCBbaa(i−
1)Φ(1−Φ)FCCBbAa(i− 1) + 0.25(1−Φ)MCCBbaa(i− 1)(1−Φ)ΦFCCBbAa(i− 1) + 0.5(1−Φ)MCCBbaa(i−
1)FCCBBaa(i− 1) + 0.25(1−Φ)MCCBbaa(i− 1)(1−Φ)FCCBBAa(i− 1) + 0.5ΦMCCBbaa(i− 1)FCcbbaa(i−
1)+0.25ΦMCCBbaa(i−1)FCcbbAa(i−1)+0.25ΦMCCBbaa(i−1)(1−Φ)FCcBbaa(i−1)+0.125ΦMCCBbaa(i−
1)(1−Φ)(1−Φ)FCcBbAa(i− 1) + ΦMCCBbaa(i− 1)FCCbbaa(i− 1) + 0.5ΦMCCBbaa(i− 1)FCCbbAa(i− 1) +
0.5ΦMCCBbaa(i−1)(1−Φ)FCCBbaa(i−1)+0.25ΦMCCBbaa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.125(1−
Φ)(1−Φ)MCCBbAa(i− 1)FCcbbaa(i− 1) + 0.0625(1−Φ)(1−Φ)MCCBbAa(i− 1)FCcbbAa(i− 1) + 0.125(1−
Φ)(1 − Φ)MCCBbAa(i− 1)(1 − Φ)FCcBbaa(i− 1) + 0.125(1 − Φ)(1 − Φ)MCCBbAa(i− 1)ΦFCcBbaa(i− 1) +
0.0625(1−Φ)(1−Φ)MCCBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.0625(1−Φ)(1−Φ)MCCBbAa(i−1)Φ(1−
Φ)FCcBbAa(i−1)+0.125(1−Φ)(1−Φ)MCCBbAa(i−1)FCcBBaa(i−1)+0.0625(1−Φ)(1−Φ)MCCBbAa(i−
1)(1−Φ)FCcBBAa(i−1)+0.25(1−Φ)(1−Φ)MCCBbAa(i−1)FCCbbaa(i−1)+0.125(1−Φ)(1−Φ)MCCBbAa(i−
1)FCCbbAa(i−1)+0.25(1−Φ)(1−Φ)MCCBbAa(i−1)(1−Φ)FCCBbaa(i−1)+0.25(1−Φ)(1−Φ)MCCBbAa(i−
1)ΦFCCBbaa(i− 1) + 0.125(1−Φ)(1−Φ)MCCBbAa(i− 1)(1−Φ)(1−Φ)FCCBbAa(i− 1) + 0.125(1−Φ)(1−
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Φ)MCCBbAa(i−1)Φ(1−Φ)FCCBbAa(i−1)+0.125(1−Φ)(1−Φ)MCCBbAa(i−1)(1−Φ)ΦFCCBbAa(i−1)+
0.25(1−Φ)(1−Φ)MCCBbAa(i−1)FCCBBaa(i−1)+0.125(1−Φ)(1−Φ)MCCBbAa(i−1)(1−Φ)FCCBBAa(i−
1)+0.25Φ(1−Φ)MCCBbAa(i−1)FCcbbaa(i−1)+0.125Φ(1−Φ)MCCBbAa(i−1)FCcbbAa(i−1)+0.125Φ(1−
Φ)MCCBbAa(i− 1)(1−Φ)FCcBbaa(i− 1) + 0.0625Φ(1−Φ)MCCBbAa(i− 1)(1−Φ)(1−Φ)FCcBbAa(i− 1) +
0.5Φ(1 − Φ)MCCBbAa(i − 1)FCCbbaa(i − 1) + 0.25Φ(1 − Φ)MCCBbAa(i − 1)FCCbbAa(i − 1) + 0.25Φ(1 −
Φ)MCCBbAa(i − 1)(1 − Φ)FCCBbaa(i − 1) + 0.125Φ(1 − Φ)MCCBbAa(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i −
1) + 0.5MCCBBaa(i − 1)FCcbbaa(i − 1) + 0.25MCCBBaa(i − 1)FCcbbAa(i − 1) + 0.25MCCBBaa(i − 1)(1 −
Φ)FCcBbaa(i− 1) + 0.125MCCBBaa(i− 1)(1−Φ)(1−Φ)FCcBbAa(i− 1) +MCCBBaa(i− 1)FCCbbaa(i− 1) +
0.5MCCBBaa(i−1)FCCbbAa(i−1)+0.5MCCBBaa(i−1)(1−Φ)FCCBbaa(i−1)+0.25MCCBBaa(i−1)(1−Φ)(1−
Φ)FCCBbAa(i−1)+0.25(1−Φ)MCCBBAa(i−1)FCcbbaa(i−1)+0.125(1−Φ)MCCBBAa(i−1)FCcbbAa(i−1)+
0.125(1−Φ)MCCBBAa(i−1)(1−Φ)FCcBbaa(i−1)+0.0625(1−Φ)MCCBBAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−
1) + 0.5(1 − Φ)MCCBBAa(i − 1)FCCbbaa(i − 1) + 0.25(1 − Φ)MCCBBAa(i − 1)FCCbbAa(i − 1) + 0.25(1 −
Φ)MCCBBAa(i− 1)(1 − Φ)FCCBbaa(i− 1) + 0.125(1 − Φ)MCCBBAa(i− 1)(1 − Φ)(1 − Φ)FCCBbAa(i− 1)],

Me
CCBbAa =

(
Ω̄CCBbAa

2

)
[0.0625MCcbbaa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.125MCcbbaa(i−1)Φ(1−

Φ)FCcBbAa(i − 1) + 0.125MCcbbaa(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.25MCcbbaa(i − 1)ΦΦFCcBbAa(i −
1) + 0.125MCcbbaa(i− 1)(1−Φ)FCcBbAA(i− 1) + 0.25MCcbbaa(i− 1)ΦFCcBbAA(i− 1) + 0.125MCcbbaa(i−
1)(1 − Φ)FCcBBAa(i − 1) + 0.25MCcbbaa(i − 1)ΦFCcBBAa(i − 1) + 0.25MCcbbaa(i − 1)FCcBBAA(i − 1) +
0.125MCcbbaa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.25MCcbbaa(i−1)Φ(1−Φ)FCCBbAa(i−1)+0.25MCcbbaa(i−
1)(1−Φ)ΦFCCBbAa(i−1)+0.5MCcbbaa(i−1)ΦΦFCCBbAa(i−1)+0.25MCcbbaa(i−1)(1−Φ)FCCBbAA(i−
1) + 0.5MCcbbaa(i − 1)ΦFCCBbAA(i − 1) + 0.25MCcbbaa(i − 1)(1 − Φ)FCCBBAa(i − 1) + 0.5MCcbbaa(i −
1)ΦFCCBBAa(i− 1) + 0.5MCcbbaa(i− 1)FCCBBAA(i− 1) + 0.0625MCcbbAa(i− 1)(1 − Φ)FCcBbaa(i− 1) +
0.125MCcbbAa(i−1)ΦFCcBbaa(i−1)+0.0625MCcbbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.125MCcbbAa(i−
1)Φ(1−Φ)FCcBbAa(i−1)+0.0625MCcbbAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.125MCcbbAa(i−1)ΦΦFCcBbAa(i−
1)+0.0625MCcbbAa(i−1)(1−Φ)FCcBbAA(i−1)+0.125MCcbbAa(i−1)ΦFCcBbAA(i−1)+0.125MCcbbAa(i−
1)FCcBBaa(i− 1) + 0.125MCcbbAa(i− 1)(1 − Φ)FCcBBAa(i− 1) + 0.125MCcbbAa(i− 1)ΦFCcBBAa(i− 1) +
0.125MCcbbAa(i − 1)FCcBBAA(i − 1) + 0.125MCcbbAa(i − 1)(1 − Φ)FCCBbaa(i − 1) + 0.25MCcbbAa(i −
1)ΦFCCBbaa(i − 1) + 0.125MCcbbAa(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.25MCcbbAa(i − 1)Φ(1 −
Φ)FCCBbAa(i − 1) + 0.25MCcbbAa(i − 1)(1 − Φ)ΦFCCBbAa(i − 1) + 0.25MCcbbAa(i − 1)ΦΦFCCBbAa(i −
1) + 0.125MCcbbAa(i− 1)(1−Φ)FCCBbAA(i− 1) + 0.25MCcbbAa(i− 1)ΦFCCBbAA(i− 1) + 0.25MCcbbAa(i−
1)FCCBBaa(i− 1) + 0.25MCcbbAa(i− 1)(1 − Φ)FCCBBAa(i− 1) + 0.25MCcbbAa(i− 1)ΦFCCBBAa(i− 1) +
0.25MCcbbAa(i − 1)FCCBBAA(i − 1) + 0.125MCcbbAA(i − 1)(1 − Φ)FCcBbaa(i − 1) + 0.25MCcbbAA(i −
1)ΦFCcBbaa(i − 1) + 0.0625MCcbbAA(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.125MCcbbAA(i − 1)Φ(1 −
Φ)FCcBbAa(i − 1) + 0.25MCcbbAA(i − 1)FCcBBaa(i − 1) + 0.125MCcbbAA(i − 1)(1 − Φ)FCcBBAa(i − 1) +
0.25MCcbbAA(i − 1)(1 − Φ)FCCBbaa(i − 1) + 0.5MCcbbAA(i − 1)ΦFCCBbaa(i − 1) + 0.125MCcbbAA(i −
1)(1 − Φ)(1 − Φ)FCCBbAa(i− 1) + 0.25MCcbbAA(i− 1)Φ(1 − Φ)FCCBbAa(i− 1) + 0.25MCcbbAA(i− 1)(1 −
Φ)ΦFCCBbAa(i− 1) + 0.5MCcbbAA(i− 1)FCCBBaa(i− 1) + 0.25MCcbbAA(i− 1)(1 − Φ)FCCBBAa(i− 1) +
0.0625(1 − Φ)MCcBbaa(i − 1)FCcbbAa(i − 1) + 0.125(1 − Φ)MCcBbaa(i − 1)FCcbbAA(i − 1) + 0.0625(1 −
Φ)MCcBbaa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.0625(1 − Φ)MCcBbaa(i − 1)Φ(1 − Φ)FCcBbAa(i −
1) + 0.125(1 − Φ)MCcBbaa(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.125(1 − Φ)MCcBbaa(i − 1)ΦΦFCcBbAa(i −
1) + 0.125(1 − Φ)MCcBbaa(i− 1)(1 − Φ)FCcBbAA(i− 1) + 0.125(1 − Φ)MCcBbaa(i− 1)ΦFCcBbAA(i− 1) +
0.0625(1 − Φ)MCcBbaa(i − 1)(1 − Φ)FCcBBAa(i − 1) + 0.125(1 − Φ)MCcBbaa(i − 1)ΦFCcBBAa(i − 1) +
0.125(1 − Φ)MCcBbaa(i − 1)FCcBBAA(i − 1) + 0.125(1 − Φ)MCcBbaa(i − 1)FCCbbAa(i − 1) + 0.25(1 −
Φ)MCcBbaa(i− 1)FCCbbAA(i− 1) + 0.125(1−Φ)MCcBbaa(i− 1)(1−Φ)(1−Φ)FCCBbAa(i− 1) + 0.125(1−
Φ)MCcBbaa(i−1)Φ(1−Φ)FCCBbAa(i−1)+0.125(1−Φ)MCcBbaa(i−1)(1−Φ)ΦFCCBbAa(i−1)+0.25(1−
Φ)MCcBbaa(i − 1)ΦΦFCCBbAa(i − 1) + 0.25(1 − Φ)MCcBbaa(i − 1)(1 − Φ)FCCBbAA(i − 1) + 0.25(1 −
Φ)MCcBbaa(i − 1)ΦFCCBbAA(i − 1) + 0.125(1 − Φ)MCcBbaa(i − 1)(1 − Φ)FCCBBAa(i − 1) + 0.25(1 −
Φ)MCcBbaa(i − 1)ΦFCCBBAa(i − 1) + 0.25(1 − Φ)MCcBbaa(i − 1)FCCBBAA(i − 1) + 0.125ΦMCcBbaa(i −
1)FCcbbAa(i−1) + 0.25ΦMCcBbaa(i−1)FCcbbAA(i−1) + 0.0625ΦMCcBbaa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−
1) + 0.125ΦMCcBbaa(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.125ΦMCcBbaa(i − 1)(1 − Φ)FCcBbAA(i − 1) +
0.25ΦMCcBbaa(i − 1)FCCbbAa(i − 1) + 0.5ΦMCcBbaa(i − 1)FCCbbAA(i − 1) + 0.125ΦMCcBbaa(i − 1)(1 −
Φ)(1−Φ)FCCBbAa(i−1)+0.25ΦMCcBbaa(i−1)(1−Φ)FCCBbAA(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−
1)FCcbbaa(i− 1) + 0.0625(1−Φ)(1−Φ)MCcBbAa(i− 1)FCcbbAa(i− 1) + 0.0625(1−Φ)(1−Φ)MCcBbAa(i−
1)FCcbbAA(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)FCcBbaa(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−
1)ΦFCcBbaa(i−1) + 0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1) + 0.0625(1−Φ)(1−
Φ)MCcBbAa(i − 1)Φ(1 − Φ)FCcBbAa(i − 1) + 0.0625(1 − Φ)(1 − Φ)MCcBbAa(i − 1)(1 − Φ)ΦFCcBbAa(i −
1) + 0.0625(1 − Φ)(1 − Φ)MCcBbAa(i − 1)ΦΦFCcBbAa(i − 1) + 0.0625(1 − Φ)(1 − Φ)MCcBbAa(i − 1)(1 −
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Φ)FCcBbAA(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)ΦFCcBbAA(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−
1)FCcBBaa(i − 1) + 0.0625(1 − Φ)(1 − Φ)MCcBbAa(i − 1)(1 − Φ)FCcBBAa(i − 1) + 0.0625(1 − Φ)(1 −
Φ)MCcBbAa(i − 1)ΦFCcBBAa(i − 1) + 0.0625(1 − Φ)(1 − Φ)MCcBbAa(i − 1)FCcBBAA(i − 1) + 0.125(1 −
Φ)(1−Φ)MCcBbAa(i−1)FCCbbaa(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)FCCbbAa(i−1)+0.125(1−Φ)(1−
Φ)MCcBbAa(i− 1)FCCbbAA(i− 1) + 0.125(1−Φ)(1−Φ)MCcBbAa(i− 1)(1−Φ)FCCBbaa(i− 1) + 0.125(1−
Φ)(1−Φ)MCcBbAa(i−1)ΦFCCBbaa(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−
1) + 0.125(1 − Φ)(1 − Φ)MCcBbAa(i − 1)Φ(1 − Φ)FCCBbAa(i − 1) + 0.125(1 − Φ)(1 − Φ)MCcBbAa(i −
1)(1 − Φ)ΦFCCBbAa(i − 1) + 0.125(1 − Φ)(1 − Φ)MCcBbAa(i − 1)ΦΦFCCBbAa(i − 1) + 0.125(1 − Φ)(1 −
Φ)MCcBbAa(i−1)(1−Φ)FCCBbAA(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)ΦFCCBbAA(i−1)+0.125(1−
Φ)(1 − Φ)MCcBbAa(i− 1)FCCBBaa(i− 1) + 0.125(1 − Φ)(1 − Φ)MCcBbAa(i− 1)(1 − Φ)FCCBBAa(i− 1) +
0.125(1−Φ)(1−Φ)MCcBbAa(i− 1)ΦFCCBBAa(i− 1) + 0.125(1−Φ)(1−Φ)MCcBbAa(i− 1)FCCBBAA(i−
1)+0.125Φ(1−Φ)MCcBbAa(i−1)FCcbbaa(i−1)+0.125Φ(1−Φ)MCcBbAa(i−1)FCcbbAa(i−1)+0.125Φ(1−
Φ)MCcBbAa(i − 1)FCcbbAA(i − 1) + 0.0625Φ(1 − Φ)MCcBbAa(i − 1)(1 − Φ)FCcBbaa(i − 1) + 0.0625Φ(1 −
Φ)MCcBbAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.0625Φ(1 − Φ)MCcBbAa(i − 1)(1 − Φ)ΦFCcBbAa(i −
1) + 0.0625Φ(1−Φ)MCcBbAa(i− 1)(1−Φ)FCcBbAA(i− 1) + 0.25Φ(1−Φ)MCcBbAa(i− 1)FCCbbaa(i− 1) +
0.25Φ(1 − Φ)MCcBbAa(i− 1)FCCbbAa(i− 1) + 0.25Φ(1 − Φ)MCcBbAa(i− 1)FCCbbAA(i− 1) + 0.125Φ(1 −
Φ)MCcBbAa(i− 1)(1−Φ)FCCBbaa(i− 1) + 0.125Φ(1 −Φ)MCcBbAa(i− 1)(1−Φ)(1−Φ)FCCBbAa(i− 1) +
0.125Φ(1 − Φ)MCcBbAa(i − 1)(1 − Φ)FCCBbAA(i − 1) + 0.125(1 − Φ)ΦMCcBbAa(i − 1)FCcbbaa(i − 1) +
0.0625(1 − Φ)ΦMCcBbAa(i − 1)FCcbbAa(i − 1) + 0.125(1 − Φ)ΦMCcBbAa(i − 1)(1 − Φ)FCcBbaa(i − 1) +
0.125(1−Φ)ΦMCcBbAa(i− 1)ΦFCcBbaa(i− 1) + 0.0625(1−Φ)ΦMCcBbAa(i− 1)(1−Φ)(1−Φ)FCcBbAa(i−
1) + 0.0625(1 − Φ)ΦMCcBbAa(i− 1)Φ(1 − Φ)FCcBbAa(i− 1) + 0.125(1 − Φ)ΦMCcBbAa(i− 1)FCcBBaa(i−
1) + 0.0625(1 − Φ)ΦMCcBbAa(i − 1)(1 − Φ)FCcBBAa(i − 1) + 0.25(1 − Φ)ΦMCcBbAa(i − 1)FCCbbaa(i −
1) + 0.125(1 − Φ)ΦMCcBbAa(i− 1)FCCbbAa(i− 1) + 0.25(1 − Φ)ΦMCcBbAa(i− 1)(1 − Φ)FCCBbaa(i− 1) +
0.25(1−Φ)ΦMCcBbAa(i−1)ΦFCCBbaa(i−1)+0.125(1−Φ)ΦMCcBbAa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+
0.125(1−Φ)ΦMCcBbAa(i−1)Φ(1−Φ)FCCBbAa(i−1)+0.125(1−Φ)ΦMCcBbAa(i−1)(1−Φ)ΦFCCBbAa(i−
1) + 0.25(1 − Φ)ΦMCcBbAa(i − 1)FCCBBaa(i − 1) + 0.125(1 − Φ)ΦMCcBbAa(i − 1)(1 − Φ)FCCBBAa(i −
1) + 0.25ΦΦMCcBbAa(i−1)FCcbbaa(i−1) + 0.125ΦΦMCcBbAa(i−1)FCcbbAa(i−1) + 0.125ΦΦMCcBbAa(i−
1)(1 − Φ)FCcBbaa(i − 1) + 0.0625ΦΦMCcBbAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.5ΦΦMCcBbAa(i −
1)FCCbbaa(i − 1) + 0.25ΦΦMCcBbAa(i − 1)FCCbbAa(i − 1) + 0.25ΦΦMCcBbAa(i − 1)(1 − Φ)FCCBbaa(i −
1) + 0.125ΦΦMCcBbAa(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.125(1 − Φ)MCcBbAA(i − 1)FCcbbaa(i −
1) + 0.0625(1 − Φ)MCcBbAA(i− 1)FCcbbAa(i− 1) + 0.125(1 − Φ)MCcBbAA(i− 1)(1 − Φ)FCcBbaa(i− 1) +
0.125(1 − Φ)MCcBbAA(i− 1)ΦFCcBbaa(i− 1) + 0.0625(1 − Φ)MCcBbAA(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i−
1) + 0.0625(1 − Φ)MCcBbAA(i − 1)Φ(1 − Φ)FCcBbAa(i − 1) + 0.125(1 − Φ)MCcBbAA(i − 1)FCcBBaa(i −
1) + 0.0625(1 − Φ)MCcBbAA(i − 1)(1 − Φ)FCcBBAa(i − 1) + 0.25(1 − Φ)MCcBbAA(i − 1)FCCbbaa(i −
1) + 0.125(1 − Φ)MCcBbAA(i − 1)FCCbbAa(i − 1) + 0.25(1 − Φ)MCcBbAA(i − 1)(1 − Φ)FCCBbaa(i − 1) +
0.25(1−Φ)MCcBbAA(i−1)ΦFCCBbaa(i−1) + 0.125(1−Φ)MCcBbAA(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1) +
0.125(1−Φ)MCcBbAA(i− 1)Φ(1−Φ)FCCBbAa(i− 1) + 0.125(1−Φ)MCcBbAA(i− 1)(1−Φ)ΦFCCBbAa(i−
1) + 0.25(1 − Φ)MCcBbAA(i − 1)FCCBBaa(i − 1) + 0.125(1 − Φ)MCcBbAA(i − 1)(1 − Φ)FCCBBAa(i −
1) + 0.25ΦMCcBbAA(i − 1)FCcbbaa(i − 1) + 0.125ΦMCcBbAA(i − 1)FCcbbAa(i − 1) + 0.125ΦMCcBbAA(i −
1)(1 − Φ)FCcBbaa(i − 1) + 0.0625ΦMCcBbAA(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.5ΦMCcBbAA(i −
1)FCCbbaa(i− 1) + 0.25ΦMCcBbAA(i− 1)FCCbbAa(i− 1) + 0.25ΦMCcBbAA(i− 1)(1 − Φ)FCCBbaa(i− 1) +
0.125ΦMCcBbAA(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.125MCcBBaa(i−1)FCcbbAa(i−1)+0.25MCcBBaa(i−
1)FCcbbAA(i − 1) + 0.0625MCcBBaa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.125MCcBBaa(i − 1)(1 −
Φ)ΦFCcBbAa(i− 1) + 0.125MCcBBaa(i− 1)(1 − Φ)FCcBbAA(i− 1) + 0.25MCcBBaa(i− 1)FCCbbAa(i− 1) +
0.5MCcBBaa(i−1)FCCbbAA(i−1)+0.125MCcBBaa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.25MCcBBaa(i−
1)(1−Φ)FCCBbAA(i−1)+0.125(1−Φ)MCcBBAa(i−1)FCcbbaa(i−1)+0.125(1−Φ)MCcBBAa(i−1)FCcbbAa(i−
1) + 0.125(1 − Φ)MCcBBAa(i − 1)FCcbbAA(i − 1) + 0.0625(1 − Φ)MCcBBAa(i − 1)(1 − Φ)FCcBbaa(i −
1) + 0.0625(1 − Φ)MCcBBAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.0625(1 − Φ)MCcBBAa(i − 1)(1 −
Φ)ΦFCcBbAa(i − 1) + 0.0625(1 − Φ)MCcBBAa(i − 1)(1 − Φ)FCcBbAA(i − 1) + 0.25(1 − Φ)MCcBBAa(i −
1)FCCbbaa(i− 1) + 0.25(1 − Φ)MCcBBAa(i− 1)FCCbbAa(i− 1) + 0.25(1 − Φ)MCcBBAa(i− 1)FCCbbAA(i−
1) + 0.125(1 − Φ)MCcBBAa(i − 1)(1 − Φ)FCCBbaa(i − 1) + 0.125(1 − Φ)MCcBBAa(i − 1)(1 − Φ)(1 −
Φ)FCCBbAa(i−1)+0.125(1−Φ)MCcBBAa(i−1)(1−Φ)FCCBbAA(i−1)+0.25ΦMCcBBAa(i−1)FCcbbaa(i−1)+
0.125ΦMCcBBAa(i−1)FCcbbAa(i−1)+0.125ΦMCcBBAa(i−1)(1−Φ)FCcBbaa(i−1)+0.0625ΦMCcBBAa(i−
1)(1−Φ)(1−Φ)FCcBbAa(i− 1) + 0.5ΦMCcBBAa(i− 1)FCCbbaa(i− 1) + 0.25ΦMCcBBAa(i− 1)FCCbbAa(i−
1) + 0.25ΦMCcBBAa(i − 1)(1 − Φ)FCCBbaa(i − 1) + 0.125ΦMCcBBAa(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i −
1) + 0.25MCcBBAA(i − 1)FCcbbaa(i − 1) + 0.125MCcBBAA(i − 1)FCcbbAa(i − 1) + 0.125MCcBBAA(i −
1)(1 − Φ)FCcBbaa(i − 1) + 0.0625MCcBBAA(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.5MCcBBAA(i −
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1)FCCbbaa(i − 1) + 0.25MCcBBAA(i − 1)FCCbbAa(i − 1) + 0.25MCcBBAA(i − 1)(1 − Φ)FCCBbaa(i − 1) +
0.125MCcBBAA(i− 1)(1−Φ)(1−Φ)FCCBbAa(i− 1) + 0.125MCCbbaa(i− 1)(1−Φ)(1−Φ)FCcBbAa(i− 1) +
0.25MCCbbaa(i−1)Φ(1−Φ)FCcBbAa(i−1) + 0.25MCCbbaa(i−1)(1−Φ)ΦFCcBbAa(i−1) + 0.5MCCbbaa(i−
1)ΦΦFCcBbAa(i − 1) + 0.25MCCbbaa(i − 1)(1 − Φ)FCcBbAA(i − 1) + 0.5MCCbbaa(i − 1)ΦFCcBbAA(i −
1) + 0.25MCCbbaa(i − 1)(1 − Φ)FCcBBAa(i − 1) + 0.5MCCbbaa(i − 1)ΦFCcBBAa(i − 1) + 0.5MCCbbaa(i −
1)FCcBBAA(i−1)+0.25MCCbbaa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.5MCCbbaa(i−1)Φ(1−Φ)FCCBbAa(i−
1) + 0.5MCCbbaa(i − 1)(1 − Φ)ΦFCCBbAa(i − 1) + MCCbbaa(i − 1)ΦΦFCCBbAa(i − 1) + 0.5MCCbbaa(i −
1)(1 − Φ)FCCBbAA(i − 1) + MCCbbaa(i − 1)ΦFCCBbAA(i − 1) + 0.5MCCbbaa(i − 1)(1 − Φ)FCCBBAa(i −
1) + MCCbbaa(i − 1)ΦFCCBBAa(i − 1) + MCCbbaa(i − 1)FCCBBAA(i − 1) + 0.125MCCbbAa(i − 1)(1 −
Φ)FCcBbaa(i−1)+0.25MCCbbAa(i−1)ΦFCcBbaa(i−1)+0.125MCCbbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+
0.25MCCbbAa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.125MCCbbAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.25MCCbbAa(i−
1)ΦΦFCcBbAa(i − 1) + 0.125MCCbbAa(i − 1)(1 − Φ)FCcBbAA(i − 1) + 0.25MCCbbAa(i − 1)ΦFCcBbAA(i −
1) + 0.25MCCbbAa(i− 1)FCcBBaa(i− 1) + 0.25MCCbbAa(i− 1)(1 − Φ)FCcBBAa(i− 1) + 0.25MCCbbAa(i−
1)ΦFCcBBAa(i− 1) + 0.25MCCbbAa(i− 1)FCcBBAA(i− 1) + 0.25MCCbbAa(i− 1)(1 − Φ)FCCBbaa(i− 1) +
0.5MCCbbAa(i− 1)ΦFCCBbaa(i− 1) + 0.25MCCbbAa(i− 1)(1−Φ)(1−Φ)FCCBbAa(i− 1) + 0.5MCCbbAa(i−
1)Φ(1−Φ)FCCBbAa(i−1)+0.5MCCbbAa(i−1)(1−Φ)ΦFCCBbAa(i−1)+0.5MCCbbAa(i−1)ΦΦFCCBbAa(i−
1) + 0.25MCCbbAa(i− 1)(1 − Φ)FCCBbAA(i− 1) + 0.5MCCbbAa(i− 1)ΦFCCBbAA(i− 1) + 0.5MCCbbAa(i−
1)FCCBBaa(i − 1) + 0.5MCCbbAa(i − 1)(1 − Φ)FCCBBAa(i − 1) + 0.5MCCbbAa(i − 1)ΦFCCBBAa(i − 1) +
0.5MCCbbAa(i−1)FCCBBAA(i−1)+0.25MCCbbAA(i−1)(1−Φ)FCcBbaa(i−1)+0.5MCCbbAA(i−1)ΦFCcBbaa(i−
1) + 0.125MCCbbAA(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) + 0.25MCCbbAA(i− 1)Φ(1 − Φ)FCcBbAa(i− 1) +
0.5MCCbbAA(i− 1)FCcBBaa(i− 1) + 0.25MCCbbAA(i− 1)(1−Φ)FCcBBAa(i− 1) + 0.5MCCbbAA(i− 1)(1−
Φ)FCCBbaa(i−1)+MCCbbAA(i−1)ΦFCCBbaa(i−1)+0.25MCCbbAA(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+
0.5MCCbbAA(i− 1)Φ(1−Φ)FCCBbAa(i− 1) + 0.5MCCbbAA(i− 1)(1−Φ)ΦFCCBbAa(i− 1) +MCCbbAA(i−
1)FCCBBaa(i− 1) + 0.5MCCbbAA(i− 1)(1−Φ)FCCBBAa(i− 1) + 0.125(1−Φ)MCCBbaa(i− 1)FCcbbAa(i−
1) + 0.25(1 − Φ)MCCBbaa(i− 1)FCcbbAA(i− 1) + 0.125(1 − Φ)MCCBbaa(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i−
1)+0.125(1−Φ)MCCBbaa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.25(1−Φ)MCCBbaa(i−1)(1−Φ)ΦFCcBbAa(i−
1) + 0.25(1 − Φ)MCCBbaa(i − 1)ΦΦFCcBbAa(i − 1) + 0.25(1 − Φ)MCCBbaa(i − 1)(1 − Φ)FCcBbAA(i −
1) + 0.25(1 − Φ)MCCBbaa(i − 1)ΦFCcBbAA(i − 1) + 0.125(1 − Φ)MCCBbaa(i − 1)(1 − Φ)FCcBBAa(i −
1) + 0.25(1−Φ)MCCBbaa(i− 1)ΦFCcBBAa(i− 1) + 0.25(1−Φ)MCCBbaa(i− 1)FCcBBAA(i− 1) + 0.25(1−
Φ)MCCBbaa(i−1)FCCbbAa(i−1)+0.5(1−Φ)MCCBbaa(i−1)FCCbbAA(i−1)+0.25(1−Φ)MCCBbaa(i−1)(1−
Φ)(1−Φ)FCCBbAa(i− 1) + 0.25(1−Φ)MCCBbaa(i− 1)Φ(1−Φ)FCCBbAa(i− 1) + 0.25(1−Φ)MCCBbaa(i−
1)(1 − Φ)ΦFCCBbAa(i − 1) + 0.5(1 − Φ)MCCBbaa(i − 1)ΦΦFCCBbAa(i − 1) + 0.5(1 − Φ)MCCBbaa(i −
1)(1−Φ)FCCBbAA(i− 1) + 0.5(1−Φ)MCCBbaa(i− 1)ΦFCCBbAA(i− 1) + 0.25(1−Φ)MCCBbaa(i− 1)(1−
Φ)FCCBBAa(i−1)+0.5(1−Φ)MCCBbaa(i−1)ΦFCCBBAa(i−1)+0.5(1−Φ)MCCBbaa(i−1)FCCBBAA(i−1)+
0.25ΦMCCBbaa(i−1)FCcbbAa(i−1)+0.5ΦMCCBbaa(i−1)FCcbbAA(i−1)+0.125ΦMCCBbaa(i−1)(1−Φ)(1−
Φ)FCcBbAa(i−1)+0.25ΦMCCBbaa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.25ΦMCCBbaa(i−1)(1−Φ)FCcBbAA(i−
1) + 0.5ΦMCCBbaa(i− 1)FCCbbAa(i− 1) + ΦMCCBbaa(i− 1)FCCbbAA(i− 1) + 0.25ΦMCCBbaa(i− 1)(1 −
Φ)(1−Φ)FCCBbAa(i−1)+0.5ΦMCCBbaa(i−1)(1−Φ)FCCBbAA(i−1)+0.125(1−Φ)(1−Φ)MCCBbAa(i−
1)FCcbbaa(i− 1) + 0.125(1 − Φ)(1 − Φ)MCCBbAa(i− 1)FCcbbAa(i− 1) + 0.125(1 − Φ)(1 − Φ)MCCBbAa(i−
1)FCcbbAA(i−1)+0.125(1−Φ)(1−Φ)MCCBbAa(i−1)(1−Φ)FCcBbaa(i−1)+0.125(1−Φ)(1−Φ)MCCBbAa(i−
1)ΦFCcBbaa(i− 1) + 0.125(1−Φ)(1−Φ)MCCBbAa(i− 1)(1−Φ)(1−Φ)FCcBbAa(i− 1) + 0.125(1−Φ)(1−
Φ)MCCBbAa(i−1)Φ(1−Φ)FCcBbAa(i−1) + 0.125(1−Φ)(1−Φ)MCCBbAa(i−1)(1−Φ)ΦFCcBbAa(i−1) +
0.125(1−Φ)(1−Φ)MCCBbAa(i−1)ΦΦFCcBbAa(i−1)+0.125(1−Φ)(1−Φ)MCCBbAa(i−1)(1−Φ)FCcBbAA(i−
1)+0.125(1−Φ)(1−Φ)MCCBbAa(i−1)ΦFCcBbAA(i−1)+0.125(1−Φ)(1−Φ)MCCBbAa(i−1)FCcBBaa(i−1)+
0.125(1−Φ)(1−Φ)MCCBbAa(i−1)(1−Φ)FCcBBAa(i−1)+0.125(1−Φ)(1−Φ)MCCBbAa(i−1)ΦFCcBBAa(i−
1) + 0.125(1−Φ)(1−Φ)MCCBbAa(i− 1)FCcBBAA(i− 1) + 0.25(1−Φ)(1−Φ)MCCBbAa(i− 1)FCCbbaa(i−
1)+0.25(1−Φ)(1−Φ)MCCBbAa(i−1)FCCbbAa(i−1)+0.25(1−Φ)(1−Φ)MCCBbAa(i−1)FCCbbAA(i−1)+
0.25(1−Φ)(1−Φ)MCCBbAa(i−1)(1−Φ)FCCBbaa(i−1)+0.25(1−Φ)(1−Φ)MCCBbAa(i−1)ΦFCCBbaa(i−
1) + 0.25(1 − Φ)(1 − Φ)MCCBbAa(i− 1)(1 − Φ)(1 − Φ)FCCBbAa(i− 1) + 0.25(1 − Φ)(1 − Φ)MCCBbAa(i−
1)Φ(1−Φ)FCCBbAa(i− 1) + 0.25(1−Φ)(1−Φ)MCCBbAa(i− 1)(1−Φ)ΦFCCBbAa(i− 1) + 0.25(1−Φ)(1−
Φ)MCCBbAa(i−1)ΦΦFCCBbAa(i−1)+0.25(1−Φ)(1−Φ)MCCBbAa(i−1)(1−Φ)FCCBbAA(i−1)+0.25(1−
Φ)(1−Φ)MCCBbAa(i−1)ΦFCCBbAA(i−1)+0.25(1−Φ)(1−Φ)MCCBbAa(i−1)FCCBBaa(i−1)+0.25(1−
Φ)(1 − Φ)MCCBbAa(i − 1)(1 − Φ)FCCBBAa(i − 1) + 0.25(1 − Φ)(1 − Φ)MCCBbAa(i − 1)ΦFCCBBAa(i −
1) + 0.25(1 − Φ)(1 − Φ)MCCBbAa(i− 1)FCCBBAA(i− 1) + 0.25Φ(1 − Φ)MCCBbAa(i− 1)FCcbbaa(i− 1) +
0.25Φ(1 − Φ)MCCBbAa(i− 1)FCcbbAa(i− 1) + 0.25Φ(1 − Φ)MCCBbAa(i− 1)FCcbbAA(i− 1) + 0.125Φ(1 −
Φ)MCCBbAa(i− 1)(1−Φ)FCcBbaa(i− 1) + 0.125Φ(1 −Φ)MCCBbAa(i− 1)(1−Φ)(1−Φ)FCcBbAa(i− 1) +
0.125Φ(1−Φ)MCCBbAa(i−1)(1−Φ)ΦFCcBbAa(i−1) + 0.125Φ(1−Φ)MCCBbAa(i−1)(1−Φ)FCcBbAA(i−
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1) + 0.5Φ(1 − Φ)MCCBbAa(i− 1)FCCbbaa(i− 1) + 0.5Φ(1 − Φ)MCCBbAa(i− 1)FCCbbAa(i− 1) + 0.5Φ(1 −
Φ)MCCBbAa(i − 1)FCCbbAA(i − 1) + 0.25Φ(1 − Φ)MCCBbAa(i − 1)(1 − Φ)FCCBbaa(i − 1) + 0.25Φ(1 −
Φ)MCCBbAa(i− 1)(1−Φ)(1−Φ)FCCBbAa(i− 1) + 0.25Φ(1−Φ)MCCBbAa(i− 1)(1−Φ)FCCBbAA(i− 1) +
0.25(1 − Φ)ΦMCCBbAa(i − 1)FCcbbaa(i − 1) + 0.125(1 − Φ)ΦMCCBbAa(i − 1)FCcbbAa(i − 1) + 0.25(1 −
Φ)ΦMCCBbAa(i − 1)(1 − Φ)FCcBbaa(i − 1) + 0.25(1 − Φ)ΦMCCBbAa(i − 1)ΦFCcBbaa(i − 1) + 0.125(1 −
Φ)ΦMCCBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.125(1−Φ)ΦMCCBbAa(i−1)Φ(1−Φ)FCcBbAa(i−1)+
0.25(1−Φ)ΦMCCBbAa(i−1)FCcBBaa(i−1)+0.125(1−Φ)ΦMCCBbAa(i−1)(1−Φ)FCcBBAa(i−1)+0.5(1−
Φ)ΦMCCBbAa(i−1)FCCbbaa(i−1)+0.25(1−Φ)ΦMCCBbAa(i−1)FCCbbAa(i−1)+0.5(1−Φ)ΦMCCBbAa(i−
1)(1−Φ)FCCBbaa(i−1)+0.5(1−Φ)ΦMCCBbAa(i−1)ΦFCCBbaa(i−1)+0.25(1−Φ)ΦMCCBbAa(i−1)(1−
Φ)(1−Φ)FCCBbAa(i−1)+0.25(1−Φ)ΦMCCBbAa(i−1)Φ(1−Φ)FCCBbAa(i−1)+0.25(1−Φ)ΦMCCBbAa(i−
1)(1 − Φ)ΦFCCBbAa(i − 1) + 0.5(1 − Φ)ΦMCCBbAa(i − 1)FCCBBaa(i − 1) + 0.25(1 − Φ)ΦMCCBbAa(i −
1)(1−Φ)FCCBBAa(i−1) + 0.5ΦΦMCCBbAa(i−1)FCcbbaa(i−1) + 0.25ΦΦMCCBbAa(i−1)FCcbbAa(i−1) +
0.25ΦΦMCCBbAa(i− 1)(1 − Φ)FCcBbaa(i− 1) + 0.125ΦΦMCCBbAa(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) +
ΦΦMCCBbAa(i − 1)FCCbbaa(i − 1) + 0.5ΦΦMCCBbAa(i − 1)FCCbbAa(i − 1) + 0.5ΦΦMCCBbAa(i − 1)(1 −
Φ)FCCBbaa(i − 1) + 0.25ΦΦMCCBbAa(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.25(1 − Φ)MCCBbAA(i −
1)FCcbbaa(i−1)+0.125(1−Φ)MCCBbAA(i−1)FCcbbAa(i−1)+0.25(1−Φ)MCCBbAA(i−1)(1−Φ)FCcBbaa(i−
1) + 0.25(1−Φ)MCCBbAA(i−1)ΦFCcBbaa(i−1) + 0.125(1−Φ)MCCBbAA(i−1)(1−Φ)(1−Φ)FCcBbAa(i−
1) + 0.125(1−Φ)MCCBbAA(i− 1)Φ(1−Φ)FCcBbAa(i− 1) + 0.25(1−Φ)MCCBbAA(i− 1)FCcBBaa(i− 1) +
0.125(1−Φ)MCCBbAA(i− 1)(1−Φ)FCcBBAa(i− 1) + 0.5(1−Φ)MCCBbAA(i− 1)FCCbbaa(i− 1) + 0.25(1−
Φ)MCCBbAA(i−1)FCCbbAa(i−1)+0.5(1−Φ)MCCBbAA(i−1)(1−Φ)FCCBbaa(i−1)+0.5(1−Φ)MCCBbAA(i−
1)ΦFCCBbaa(i−1) + 0.25(1−Φ)MCCBbAA(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1) + 0.25(1−Φ)MCCBbAA(i−
1)Φ(1−Φ)FCCBbAa(i−1)+0.25(1−Φ)MCCBbAA(i−1)(1−Φ)ΦFCCBbAa(i−1)+0.5(1−Φ)MCCBbAA(i−
1)FCCBBaa(i−1)+0.25(1−Φ)MCCBbAA(i−1)(1−Φ)FCCBBAa(i−1)+0.5ΦMCCBbAA(i−1)FCcbbaa(i−1)+
0.25ΦMCCBbAA(i−1)FCcbbAa(i−1) + 0.25ΦMCCBbAA(i−1)(1−Φ)FCcBbaa(i−1) + 0.125ΦMCCBbAA(i−
1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + ΦMCCBbAA(i − 1)FCCbbaa(i − 1) + 0.5ΦMCCBbAA(i − 1)FCCbbAa(i −
1) + 0.5ΦMCCBbAA(i− 1)(1−Φ)FCCBbaa(i− 1) + 0.25ΦMCCBbAA(i− 1)(1−Φ)(1−Φ)FCCBbAa(i− 1) +
0.25MCCBBaa(i−1)FCcbbAa(i−1)+0.5MCCBBaa(i−1)FCcbbAA(i−1)+0.125MCCBBaa(i−1)(1−Φ)(1−
Φ)FCcBbAa(i−1)+0.25MCCBBaa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.25MCCBBaa(i−1)(1−Φ)FCcBbAA(i−
1)+0.5MCCBBaa(i−1)FCCbbAa(i−1)+MCCBBaa(i−1)FCCbbAA(i−1)+0.25MCCBBaa(i−1)(1−Φ)(1−
Φ)FCCBbAa(i− 1) + 0.5MCCBBaa(i− 1)(1−Φ)FCCBbAA(i− 1) + 0.25(1−Φ)MCCBBAa(i− 1)FCcbbaa(i−
1) + 0.25(1 − Φ)MCCBBAa(i− 1)FCcbbAa(i− 1) + 0.25(1 − Φ)MCCBBAa(i− 1)FCcbbAA(i− 1) + 0.125(1 −
Φ)MCCBBAa(i− 1)(1 − Φ)FCcBbaa(i− 1) + 0.125(1 − Φ)MCCBBAa(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) +
0.125(1−Φ)MCCBBAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.125(1−Φ)MCCBBAa(i−1)(1−Φ)FCcBbAA(i−1)+
0.5(1−Φ)MCCBBAa(i−1)FCCbbaa(i−1)+0.5(1−Φ)MCCBBAa(i−1)FCCbbAa(i−1)+0.5(1−Φ)MCCBBAa(i−
1)FCCbbAA(i−1)+0.25(1−Φ)MCCBBAa(i−1)(1−Φ)FCCBbaa(i−1)+0.25(1−Φ)MCCBBAa(i−1)(1−Φ)(1−
Φ)FCCBbAa(i−1)+0.25(1−Φ)MCCBBAa(i−1)(1−Φ)FCCBbAA(i−1)+0.5ΦMCCBBAa(i−1)FCcbbaa(i−1)+
0.25ΦMCCBBAa(i−1)FCcbbAa(i−1)+0.25ΦMCCBBAa(i−1)(1−Φ)FCcBbaa(i−1)+0.125ΦMCCBBAa(i−
1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + ΦMCCBBAa(i − 1)FCCbbaa(i − 1) + 0.5ΦMCCBBAa(i − 1)FCCbbAa(i −
1) + 0.5ΦMCCBBAa(i − 1)(1 − Φ)FCCBbaa(i − 1) + 0.25ΦMCCBBAa(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i −
1) + 0.5MCCBBAA(i− 1)FCcbbaa(i− 1) + 0.25MCCBBAA(i− 1)FCcbbAa(i− 1) + 0.25MCCBBAA(i− 1)(1−
Φ)FCcBbaa(i − 1) + 0.125MCCBBAA(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + MCCBBAA(i − 1)FCCbbaa(i −
1) + 0.5MCCBBAA(i− 1)FCCbbAa(i− 1) + 0.5MCCBBAA(i− 1)(1−Φ)FCCBbaa(i− 1) + 0.25MCCBBAA(i−
1)(1 − Φ)(1 − Φ)FCCBbAa(i− 1)],

Me
CCBbAA =

(
Ω̄CCBbAA

2

)
[0.03125MCcbbAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.0625MCcbbAa(i −

1)Φ(1−Φ)FCcBbAa(i−1)+0.0625MCcbbAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.125MCcbbAa(i−1)ΦΦFCcBbAa(i−
1)+0.0625MCcbbAa(i−1)(1−Φ)FCcBbAA(i−1)+0.125MCcbbAa(i−1)ΦFCcBbAA(i−1)+0.0625MCcbbAa(i−
1)(1−Φ)FCcBBAa(i− 1) + 0.125MCcbbAa(i− 1)ΦFCcBBAa(i− 1) + 0.125MCcbbAa(i− 1)FCcBBAA(i− 1) +
0.0625MCcbbAa(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.125MCcbbAa(i − 1)Φ(1 − Φ)FCCBbAa(i − 1) +
0.125MCcbbAa(i− 1)(1−Φ)ΦFCCBbAa(i− 1) + 0.25MCcbbAa(i− 1)ΦΦFCCBbAa(i− 1) + 0.125MCcbbAa(i−
1)(1−Φ)FCCBbAA(i−1)+0.25MCcbbAa(i−1)ΦFCCBbAA(i−1)+0.125MCcbbAa(i−1)(1−Φ)FCCBBAa(i−
1) + 0.25MCcbbAa(i − 1)ΦFCCBBAa(i − 1) + 0.25MCcbbAa(i − 1)FCCBBAA(i − 1) + 0.0625MCcbbAA(i −
1)(1−Φ)(1−Φ)FCcBbAa(i− 1) + 0.125MCcbbAA(i− 1)Φ(1−Φ)FCcBbAa(i− 1) + 0.125MCcbbAA(i− 1)(1−
Φ)ΦFCcBbAa(i − 1) + 0.25MCcbbAA(i − 1)ΦΦFCcBbAa(i − 1) + 0.125MCcbbAA(i − 1)(1 − Φ)FCcBbAA(i −
1) + 0.25MCcbbAA(i− 1)ΦFCcBbAA(i− 1) + 0.125MCcbbAA(i− 1)(1−Φ)FCcBBAa(i− 1) + 0.25MCcbbAA(i−
1)ΦFCcBBAa(i−1)+0.25MCcbbAA(i−1)FCcBBAA(i−1)+0.125MCcbbAA(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+
0.25MCcbbAA(i−1)Φ(1−Φ)FCCBbAa(i−1)+0.25MCcbbAA(i−1)(1−Φ)ΦFCCBbAa(i−1)+0.5MCcbbAA(i−
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1)ΦΦFCCBbAa(i − 1) + 0.25MCcbbAA(i − 1)(1 − Φ)FCCBbAA(i − 1) + 0.5MCcbbAA(i − 1)ΦFCCBbAA(i −
1) + 0.25MCcbbAA(i− 1)(1 − Φ)FCCBBAa(i− 1) + 0.5MCcbbAA(i− 1)ΦFCCBBAa(i− 1) + 0.5MCcbbAA(i−
1)FCCBBAA(i−1)+0.03125(1−Φ)(1−Φ)MCcBbAa(i−1)FCcbbAa(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−
1)FCcbbAA(i−1)+0.03125(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.03125(1−Φ)(1−
Φ)MCcBbAa(i − 1)Φ(1 − Φ)FCcBbAa(i − 1) + 0.0625(1 − Φ)(1 − Φ)MCcBbAa(i − 1)(1 − Φ)ΦFCcBbAa(i −
1) + 0.0625(1 − Φ)(1 − Φ)MCcBbAa(i − 1)ΦΦFCcBbAa(i − 1) + 0.0625(1 − Φ)(1 − Φ)MCcBbAa(i − 1)(1 −
Φ)FCcBbAA(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)ΦFCcBbAA(i−1)+0.03125(1−Φ)(1−Φ)MCcBbAa(i−
1)(1 − Φ)FCcBBAa(i − 1) + 0.0625(1 − Φ)(1 − Φ)MCcBbAa(i − 1)ΦFCcBBAa(i − 1) + 0.0625(1 − Φ)(1 −
Φ)MCcBbAa(i − 1)FCcBBAA(i − 1) + 0.0625(1 − Φ)(1 − Φ)MCcBbAa(i − 1)FCCbbAa(i − 1) + 0.125(1 −
Φ)(1−Φ)MCcBbAa(i−1)FCCbbAA(i−1) + 0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−
1) + 0.0625(1 − Φ)(1 − Φ)MCcBbAa(i − 1)Φ(1 − Φ)FCCBbAa(i − 1) + 0.0625(1 − Φ)(1 − Φ)MCcBbAa(i −
1)(1 − Φ)ΦFCCBbAa(i − 1) + 0.125(1 − Φ)(1 − Φ)MCcBbAa(i − 1)ΦΦFCCBbAa(i − 1) + 0.125(1 − Φ)(1 −
Φ)MCcBbAa(i−1)(1−Φ)FCCBbAA(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)ΦFCCBbAA(i−1)+0.0625(1−
Φ)(1 − Φ)MCcBbAa(i − 1)(1 − Φ)FCCBBAa(i − 1) + 0.125(1 − Φ)(1 − Φ)MCcBbAa(i − 1)ΦFCCBBAa(i −
1) + 0.125(1−Φ)(1−Φ)MCcBbAa(i− 1)FCCBBAA(i− 1) + 0.0625Φ(1−Φ)MCcBbAa(i− 1)FCcbbAa(i− 1) +
0.125Φ(1−Φ)MCcBbAa(i−1)FCcbbAA(i−1)+0.03125Φ(1−Φ)MCcBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+
0.0625Φ(1−Φ)MCcBbAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.0625Φ(1−Φ)MCcBbAa(i−1)(1−Φ)FCcBbAA(i−
1)+0.125Φ(1−Φ)MCcBbAa(i−1)FCCbbAa(i−1)+0.25Φ(1−Φ)MCcBbAa(i−1)FCCbbAA(i−1)+0.0625Φ(1−
Φ)MCcBbAa(i− 1)(1−Φ)(1−Φ)FCCBbAa(i− 1) + 0.125Φ(1−Φ)MCcBbAa(i− 1)(1−Φ)FCCBbAA(i− 1) +
0.0625(1−Φ)ΦMCcBbAa(i− 1)FCcbbAa(i− 1) + 0.125(1−Φ)ΦMCcBbAa(i− 1)FCcbbAA(i− 1) + 0.0625(1−
Φ)ΦMCcBbAa(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) + 0.0625(1 − Φ)ΦMCcBbAa(i− 1)Φ(1 − Φ)FCcBbAa(i−
1) + 0.125(1−Φ)ΦMCcBbAa(i− 1)(1−Φ)ΦFCcBbAa(i− 1) + 0.125(1−Φ)ΦMCcBbAa(i− 1)ΦΦFCcBbAa(i−
1) + 0.125(1 − Φ)ΦMCcBbAa(i− 1)(1 − Φ)FCcBbAA(i− 1) + 0.125(1 − Φ)ΦMCcBbAa(i− 1)ΦFCcBbAA(i−
1) + 0.0625(1−Φ)ΦMCcBbAa(i− 1)(1−Φ)FCcBBAa(i− 1) + 0.125(1−Φ)ΦMCcBbAa(i− 1)ΦFCcBBAa(i−
1) + 0.125(1 − Φ)ΦMCcBbAa(i − 1)FCcBBAA(i − 1) + 0.125(1 − Φ)ΦMCcBbAa(i − 1)FCCbbAa(i − 1) +
0.25(1−Φ)ΦMCcBbAa(i−1)FCCbbAA(i−1)+0.125(1−Φ)ΦMCcBbAa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+
0.125(1−Φ)ΦMCcBbAa(i−1)Φ(1−Φ)FCCBbAa(i−1)+0.125(1−Φ)ΦMCcBbAa(i−1)(1−Φ)ΦFCCBbAa(i−
1) + 0.25(1 − Φ)ΦMCcBbAa(i− 1)ΦΦFCCBbAa(i− 1) + 0.25(1 − Φ)ΦMCcBbAa(i− 1)(1 − Φ)FCCBbAA(i−
1) + 0.25(1 − Φ)ΦMCcBbAa(i− 1)ΦFCCBbAA(i− 1) + 0.125(1 − Φ)ΦMCcBbAa(i− 1)(1 − Φ)FCCBBAa(i−
1) + 0.25(1 − Φ)ΦMCcBbAa(i − 1)ΦFCCBBAa(i − 1) + 0.25(1 − Φ)ΦMCcBbAa(i − 1)FCCBBAA(i − 1) +
0.125ΦΦMCcBbAa(i− 1)FCcbbAa(i− 1) + 0.25ΦΦMCcBbAa(i− 1)FCcbbAA(i− 1) + 0.0625ΦΦMCcBbAa(i−
1)(1−Φ)(1−Φ)FCcBbAa(i− 1) + 0.125ΦΦMCcBbAa(i− 1)(1−Φ)ΦFCcBbAa(i− 1) + 0.125ΦΦMCcBbAa(i−
1)(1−Φ)FCcBbAA(i−1) + 0.25ΦΦMCcBbAa(i−1)FCCbbAa(i−1) + 0.5ΦΦMCcBbAa(i−1)FCCbbAA(i−1) +
0.125ΦΦMCcBbAa(i− 1)(1−Φ)(1−Φ)FCCBbAa(i− 1) + 0.25ΦΦMCcBbAa(i− 1)(1−Φ)FCCBbAA(i− 1) +
0.0625(1 − Φ)MCcBbAA(i − 1)FCcbbAa(i − 1) + 0.125(1 − Φ)MCcBbAA(i − 1)FCcbbAA(i − 1) + 0.0625(1 −
Φ)MCcBbAA(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.0625(1 − Φ)MCcBbAA(i − 1)Φ(1 − Φ)FCcBbAa(i −
1) + 0.125(1 − Φ)MCcBbAA(i− 1)(1 − Φ)ΦFCcBbAa(i− 1) + 0.125(1 − Φ)MCcBbAA(i− 1)ΦΦFCcBbAa(i−
1) + 0.125(1−Φ)MCcBbAA(i− 1)(1−Φ)FCcBbAA(i− 1) + 0.125(1−Φ)MCcBbAA(i− 1)ΦFCcBbAA(i− 1) +
0.0625(1 − Φ)MCcBbAA(i − 1)(1 − Φ)FCcBBAa(i − 1) + 0.125(1 − Φ)MCcBbAA(i − 1)ΦFCcBBAa(i − 1) +
0.125(1 − Φ)MCcBbAA(i − 1)FCcBBAA(i − 1) + 0.125(1 − Φ)MCcBbAA(i − 1)FCCbbAa(i − 1) + 0.25(1 −
Φ)MCcBbAA(i− 1)FCCbbAA(i− 1) + 0.125(1−Φ)MCcBbAA(i− 1)(1−Φ)(1−Φ)FCCBbAa(i− 1) + 0.125(1−
Φ)MCcBbAA(i−1)Φ(1−Φ)FCCBbAa(i−1)+0.125(1−Φ)MCcBbAA(i−1)(1−Φ)ΦFCCBbAa(i−1)+0.25(1−
Φ)MCcBbAA(i − 1)ΦΦFCCBbAa(i − 1) + 0.25(1 − Φ)MCcBbAA(i − 1)(1 − Φ)FCCBbAA(i − 1) + 0.25(1 −
Φ)MCcBbAA(i − 1)ΦFCCBbAA(i − 1) + 0.125(1 − Φ)MCcBbAA(i − 1)(1 − Φ)FCCBBAa(i − 1) + 0.25(1 −
Φ)MCcBbAA(i− 1)ΦFCCBBAa(i− 1) + 0.25(1−Φ)MCcBbAA(i− 1)FCCBBAA(i− 1) + 0.125ΦMCcBbAA(i−
1)FCcbbAa(i−1)+0.25ΦMCcBbAA(i−1)FCcbbAA(i−1)+0.0625ΦMCcBbAA(i−1)(1−Φ)(1−Φ)FCcBbAa(i−
1) + 0.125ΦMCcBbAA(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.125ΦMCcBbAA(i − 1)(1 − Φ)FCcBbAA(i − 1) +
0.25ΦMCcBbAA(i− 1)FCCbbAa(i− 1) + 0.5ΦMCcBbAA(i− 1)FCCbbAA(i− 1) + 0.125ΦMCcBbAA(i− 1)(1 −
Φ)(1 − Φ)FCCBbAa(i − 1) + 0.25ΦMCcBbAA(i − 1)(1 − Φ)FCCBbAA(i − 1) + 0.0625(1 − Φ)MCcBBAa(i −
1)FCcbbAa(i−1) + 0.125(1−Φ)MCcBBAa(i−1)FCcbbAA(i−1) + 0.03125(1−Φ)MCcBBAa(i−1)(1−Φ)(1−
Φ)FCcBbAa(i−1)+0.0625(1−Φ)MCcBBAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.0625(1−Φ)MCcBBAa(i−1)(1−
Φ)FCcBbAA(i−1)+0.125(1−Φ)MCcBBAa(i−1)FCCbbAa(i−1)+0.25(1−Φ)MCcBBAa(i−1)FCCbbAA(i−1)+
0.0625(1−Φ)MCcBBAa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.125(1−Φ)MCcBBAa(i−1)(1−Φ)FCCBbAA(i−
1) + 0.125ΦMCcBBAa(i− 1)FCcbbAa(i− 1) + 0.25ΦMCcBBAa(i− 1)FCcbbAA(i− 1) + 0.0625ΦMCcBBAa(i−
1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) + 0.125ΦMCcBBAa(i− 1)(1 − Φ)ΦFCcBbAa(i− 1) + 0.125ΦMCcBBAa(i−
1)(1 − Φ)FCcBbAA(i− 1) + 0.25ΦMCcBBAa(i− 1)FCCbbAa(i− 1) + 0.5ΦMCcBBAa(i− 1)FCCbbAA(i− 1) +
0.125ΦMCcBBAa(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.25ΦMCcBBAa(i − 1)(1 − Φ)FCCBbAA(i − 1) +
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0.125MCcBBAA(i−1)FCcbbAa(i−1)+0.25MCcBBAA(i−1)FCcbbAA(i−1)+0.0625MCcBBAA(i−1)(1−Φ)(1−
Φ)FCcBbAa(i−1)+0.125MCcBBAA(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.125MCcBBAA(i−1)(1−Φ)FCcBbAA(i−
1) + 0.25MCcBBAA(i− 1)FCCbbAa(i− 1) + 0.5MCcBBAA(i− 1)FCCbbAA(i− 1) + 0.125MCcBBAA(i− 1)(1−
Φ)(1−Φ)FCCBbAa(i−1)+0.25MCcBBAA(i−1)(1−Φ)FCCBbAA(i−1)+0.0625MCCbbAa(i−1)(1−Φ)(1−
Φ)FCcBbAa(i−1)+0.125MCCbbAa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.125MCCbbAa(i−1)(1−Φ)ΦFCcBbAa(i−
1)+0.25MCCbbAa(i−1)ΦΦFCcBbAa(i−1)+0.125MCCbbAa(i−1)(1−Φ)FCcBbAA(i−1)+0.25MCCbbAa(i−
1)ΦFCcBbAA(i−1) + 0.125MCCbbAa(i−1)(1−Φ)FCcBBAa(i−1) + 0.25MCCbbAa(i−1)ΦFCcBBAa(i−1) +
0.25MCCbbAa(i−1)FCcBBAA(i−1)+0.125MCCbbAa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.25MCCbbAa(i−
1)Φ(1−Φ)FCCBbAa(i−1)+0.25MCCbbAa(i−1)(1−Φ)ΦFCCBbAa(i−1)+0.5MCCbbAa(i−1)ΦΦFCCBbAa(i−
1) + 0.25MCCbbAa(i− 1)(1−Φ)FCCBbAA(i− 1) + 0.5MCCbbAa(i− 1)ΦFCCBbAA(i− 1) + 0.25MCCbbAa(i−
1)(1 − Φ)FCCBBAa(i− 1) + 0.5MCCbbAa(i− 1)ΦFCCBBAa(i− 1) + 0.5MCCbbAa(i− 1)FCCBBAA(i− 1) +
0.125MCCbbAA(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.25MCCbbAA(i − 1)Φ(1 − Φ)FCcBbAa(i − 1) +
0.25MCCbbAA(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.5MCCbbAA(i − 1)ΦΦFCcBbAa(i − 1) + 0.25MCCbbAA(i −
1)(1−Φ)FCcBbAA(i−1)+0.5MCCbbAA(i−1)ΦFCcBbAA(i−1)+0.25MCCbbAA(i−1)(1−Φ)FCcBBAa(i−1)+
0.5MCCbbAA(i−1)ΦFCcBBAa(i−1)+0.5MCCbbAA(i−1)FCcBBAA(i−1)+0.25MCCbbAA(i−1)(1−Φ)(1−
Φ)FCCBbAa(i−1)+0.5MCCbbAA(i−1)Φ(1−Φ)FCCBbAa(i−1)+0.5MCCbbAA(i−1)(1−Φ)ΦFCCBbAa(i−
1) + MCCbbAA(i − 1)ΦΦFCCBbAa(i − 1) + 0.5MCCbbAA(i − 1)(1 − Φ)FCCBbAA(i − 1) + MCCbbAA(i −
1)ΦFCCBbAA(i − 1) + 0.5MCCbbAA(i − 1)(1 − Φ)FCCBBAa(i − 1) + MCCbbAA(i − 1)ΦFCCBBAa(i − 1) +
MCCbbAA(i− 1)FCCBBAA(i− 1) + 0.0625(1−Φ)(1−Φ)MCCBbAa(i− 1)FCcbbAa(i− 1) + 0.125(1−Φ)(1−
Φ)MCCBbAa(i − 1)FCcbbAA(i − 1) + 0.0625(1 − Φ)(1 − Φ)MCCBbAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i −
1) + 0.0625(1 − Φ)(1 − Φ)MCCBbAa(i − 1)Φ(1 − Φ)FCcBbAa(i − 1) + 0.125(1 − Φ)(1 − Φ)MCCBbAa(i −
1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.125(1 − Φ)(1 − Φ)MCCBbAa(i − 1)ΦΦFCcBbAa(i − 1) + 0.125(1 − Φ)(1 −
Φ)MCCBbAa(i−1)(1−Φ)FCcBbAA(i−1)+0.125(1−Φ)(1−Φ)MCCBbAa(i−1)ΦFCcBbAA(i−1)+0.0625(1−
Φ)(1−Φ)MCCBbAa(i− 1)(1−Φ)FCcBBAa(i− 1) + 0.125(1−Φ)(1−Φ)MCCBbAa(i− 1)ΦFCcBBAa(i− 1) +
0.125(1 − Φ)(1 − Φ)MCCBbAa(i − 1)FCcBBAA(i − 1) + 0.125(1 − Φ)(1 − Φ)MCCBbAa(i − 1)FCCbbAa(i −
1) + 0.25(1 − Φ)(1 − Φ)MCCBbAa(i− 1)FCCbbAA(i− 1) + 0.125(1 − Φ)(1 − Φ)MCCBbAa(i− 1)(1 − Φ)(1 −
Φ)FCCBbAa(i − 1) + 0.125(1 − Φ)(1 − Φ)MCCBbAa(i − 1)Φ(1 − Φ)FCCBbAa(i − 1) + 0.125(1 − Φ)(1 −
Φ)MCCBbAa(i−1)(1−Φ)ΦFCCBbAa(i−1)+0.25(1−Φ)(1−Φ)MCCBbAa(i−1)ΦΦFCCBbAa(i−1)+0.25(1−
Φ)(1−Φ)MCCBbAa(i− 1)(1−Φ)FCCBbAA(i− 1) + 0.25(1−Φ)(1−Φ)MCCBbAa(i− 1)ΦFCCBbAA(i− 1) +
0.125(1−Φ)(1−Φ)MCCBbAa(i−1)(1−Φ)FCCBBAa(i−1)+0.25(1−Φ)(1−Φ)MCCBbAa(i−1)ΦFCCBBAa(i−
1) + 0.25(1−Φ)(1−Φ)MCCBbAa(i− 1)FCCBBAA(i− 1) + 0.125Φ(1−Φ)MCCBbAa(i− 1)FCcbbAa(i− 1) +
0.25Φ(1−Φ)MCCBbAa(i−1)FCcbbAA(i−1)+0.0625Φ(1−Φ)MCCBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+
0.125Φ(1−Φ)MCCBbAa(i−1)(1−Φ)ΦFCcBbAa(i−1) + 0.125Φ(1−Φ)MCCBbAa(i−1)(1−Φ)FCcBbAA(i−
1)+0.25Φ(1−Φ)MCCBbAa(i−1)FCCbbAa(i−1)+0.5Φ(1−Φ)MCCBbAa(i−1)FCCbbAA(i−1)+0.125Φ(1−
Φ)MCCBbAa(i− 1)(1−Φ)(1−Φ)FCCBbAa(i− 1) + 0.25Φ(1−Φ)MCCBbAa(i− 1)(1−Φ)FCCBbAA(i− 1) +
0.125(1 − Φ)ΦMCCBbAa(i − 1)FCcbbAa(i − 1) + 0.25(1 − Φ)ΦMCCBbAa(i − 1)FCcbbAA(i − 1) + 0.125(1 −
Φ)ΦMCCBbAa(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) + 0.125(1 − Φ)ΦMCCBbAa(i− 1)Φ(1 − Φ)FCcBbAa(i−
1) + 0.25(1−Φ)ΦMCCBbAa(i− 1)(1−Φ)ΦFCcBbAa(i− 1) + 0.25(1−Φ)ΦMCCBbAa(i− 1)ΦΦFCcBbAa(i−
1) + 0.25(1−Φ)ΦMCCBbAa(i−1)(1−Φ)FCcBbAA(i−1) + 0.25(1−Φ)ΦMCCBbAa(i−1)ΦFCcBbAA(i−1) +
0.125(1 − Φ)ΦMCCBbAa(i− 1)(1 − Φ)FCcBBAa(i− 1) + 0.25(1 − Φ)ΦMCCBbAa(i− 1)ΦFCcBBAa(i− 1) +
0.25(1 − Φ)ΦMCCBbAa(i − 1)FCcBBAA(i − 1) + 0.25(1 − Φ)ΦMCCBbAa(i − 1)FCCbbAa(i − 1) + 0.5(1 −
Φ)ΦMCCBbAa(i − 1)FCCbbAA(i − 1) + 0.25(1 − Φ)ΦMCCBbAa(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) +
0.25(1−Φ)ΦMCCBbAa(i−1)Φ(1−Φ)FCCBbAa(i−1)+0.25(1−Φ)ΦMCCBbAa(i−1)(1−Φ)ΦFCCBbAa(i−
1) + 0.5(1 − Φ)ΦMCCBbAa(i − 1)ΦΦFCCBbAa(i − 1) + 0.5(1 − Φ)ΦMCCBbAa(i − 1)(1 − Φ)FCCBbAA(i −
1) + 0.5(1 − Φ)ΦMCCBbAa(i − 1)ΦFCCBbAA(i − 1) + 0.25(1 − Φ)ΦMCCBbAa(i − 1)(1 − Φ)FCCBBAa(i −
1) + 0.5(1 − Φ)ΦMCCBbAa(i − 1)ΦFCCBBAa(i − 1) + 0.5(1 − Φ)ΦMCCBbAa(i − 1)FCCBBAA(i − 1) +
0.25ΦΦMCCBbAa(i − 1)FCcbbAa(i − 1) + 0.5ΦΦMCCBbAa(i − 1)FCcbbAA(i − 1) + 0.125ΦΦMCCBbAa(i −
1)(1−Φ)(1−Φ)FCcBbAa(i− 1) + 0.25ΦΦMCCBbAa(i− 1)(1−Φ)ΦFCcBbAa(i− 1) + 0.25ΦΦMCCBbAa(i−
1)(1 − Φ)FCcBbAA(i− 1) + 0.5ΦΦMCCBbAa(i− 1)FCCbbAa(i− 1) + ΦΦMCCBbAa(i− 1)FCCbbAA(i− 1) +
0.25ΦΦMCCBbAa(i− 1)(1 − Φ)(1 − Φ)FCCBbAa(i− 1) + 0.5ΦΦMCCBbAa(i− 1)(1 − Φ)FCCBbAA(i− 1) +
0.125(1 − Φ)MCCBbAA(i − 1)FCcbbAa(i − 1) + 0.25(1 − Φ)MCCBbAA(i − 1)FCcbbAA(i − 1) + 0.125(1 −
Φ)MCCBbAA(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.125(1 − Φ)MCCBbAA(i − 1)Φ(1 − Φ)FCcBbAa(i −
1) + 0.25(1 − Φ)MCCBbAA(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.25(1 − Φ)MCCBbAA(i − 1)ΦΦFCcBbAa(i −
1) + 0.25(1 − Φ)MCCBbAA(i − 1)(1 − Φ)FCcBbAA(i − 1) + 0.25(1 − Φ)MCCBbAA(i − 1)ΦFCcBbAA(i −
1) + 0.125(1 − Φ)MCCBbAA(i − 1)(1 − Φ)FCcBBAa(i − 1) + 0.25(1 − Φ)MCCBbAA(i − 1)ΦFCcBBAa(i −
1) + 0.25(1 − Φ)MCCBbAA(i− 1)FCcBBAA(i− 1) + 0.25(1 − Φ)MCCBbAA(i− 1)FCCbbAa(i− 1) + 0.5(1 −
Φ)MCCBbAA(i− 1)FCCbbAA(i− 1) + 0.25(1−Φ)MCCBbAA(i− 1)(1−Φ)(1−Φ)FCCBbAa(i− 1) + 0.25(1−
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Φ)MCCBbAA(i − 1)Φ(1 − Φ)FCCBbAa(i − 1) + 0.25(1 − Φ)MCCBbAA(i − 1)(1 − Φ)ΦFCCBbAa(i − 1) +
0.5(1−Φ)MCCBbAA(i−1)ΦΦFCCBbAa(i−1)+0.5(1−Φ)MCCBbAA(i−1)(1−Φ)FCCBbAA(i−1)+0.5(1−
Φ)MCCBbAA(i − 1)ΦFCCBbAA(i − 1) + 0.25(1 − Φ)MCCBbAA(i − 1)(1 − Φ)FCCBBAa(i − 1) + 0.5(1 −
Φ)MCCBbAA(i− 1)ΦFCCBBAa(i− 1) + 0.5(1−Φ)MCCBbAA(i− 1)FCCBBAA(i− 1) + 0.25ΦMCCBbAA(i−
1)FCcbbAa(i−1)+0.5ΦMCCBbAA(i−1)FCcbbAA(i−1)+0.125ΦMCCBbAA(i−1)(1−Φ)(1−Φ)FCcBbAa(i−
1) + 0.25ΦMCCBbAA(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.25ΦMCCBbAA(i − 1)(1 − Φ)FCcBbAA(i − 1) +
0.5ΦMCCBbAA(i − 1)FCCbbAa(i − 1) + ΦMCCBbAA(i − 1)FCCbbAA(i − 1) + 0.25ΦMCCBbAA(i − 1)(1 −
Φ)(1 − Φ)FCCBbAa(i − 1) + 0.5ΦMCCBbAA(i − 1)(1 − Φ)FCCBbAA(i − 1) + 0.125(1 − Φ)MCCBBAa(i −
1)FCcbbAa(i− 1) + 0.25(1−Φ)MCCBBAa(i− 1)FCcbbAA(i− 1) + 0.0625(1−Φ)MCCBBAa(i− 1)(1−Φ)(1−
Φ)FCcBbAa(i−1)+0.125(1−Φ)MCCBBAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.125(1−Φ)MCCBBAa(i−1)(1−
Φ)FCcBbAA(i−1)+0.25(1−Φ)MCCBBAa(i−1)FCCbbAa(i−1)+0.5(1−Φ)MCCBBAa(i−1)FCCbbAA(i−1)+
0.125(1−Φ)MCCBBAa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.25(1−Φ)MCCBBAa(i−1)(1−Φ)FCCBbAA(i−
1) + 0.25ΦMCCBBAa(i− 1)FCcbbAa(i− 1) + 0.5ΦMCCBBAa(i− 1)FCcbbAA(i− 1) + 0.125ΦMCCBBAa(i−
1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.25ΦMCCBBAa(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.25ΦMCCBBAa(i −
1)(1 − Φ)FCcBbAA(i − 1) + 0.5ΦMCCBBAa(i − 1)FCCbbAa(i − 1) + ΦMCCBBAa(i − 1)FCCbbAA(i − 1) +
0.25ΦMCCBBAa(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.5ΦMCCBBAa(i − 1)(1 − Φ)FCCBbAA(i − 1) +
0.25MCCBBAA(i−1)FCcbbAa(i−1)+0.5MCCBBAA(i−1)FCcbbAA(i−1)+0.125MCCBBAA(i−1)(1−Φ)(1−
Φ)FCcBbAa(i−1)+0.25MCCBBAA(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.25MCCBBAA(i−1)(1−Φ)FCcBbAA(i−
1) + 0.5MCCBBAA(i − 1)FCCbbAa(i − 1) + MCCBBAA(i − 1)FCCbbAA(i − 1) + 0.25MCCBBAA(i − 1)(1 −
Φ)(1 − Φ)FCCBbAa(i− 1) + 0.5MCCBBAA(i− 1)(1 − Φ)FCCBbAA(i− 1)],

Me
CCBBaa =

(
Ω̄CCBBaa

2

)
[0.0625(1−Φ)MCcBbaa(i−1)(1−Φ)FCcBbaa(i−1)+0.125(1−Φ)MCcBbaa(i−

1)ΦFCcBbaa(i−1)+0.03125(1−Φ)MCcBbaa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.0625(1−Φ)MCcBbaa(i−
1)Φ(1 − Φ)FCcBbAa(i − 1) + 0.125(1 − Φ)MCcBbaa(i − 1)FCcBBaa(i − 1) + 0.0625(1 − Φ)MCcBbaa(i −
1)(1 − Φ)FCcBBAa(i− 1) + 0.125(1 − Φ)MCcBbaa(i− 1)(1 − Φ)FCCBbaa(i− 1) + 0.25(1 − Φ)MCcBbaa(i−
1)ΦFCCBbaa(i−1)+0.0625(1−Φ)MCcBbaa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.125(1−Φ)MCcBbaa(i−
1)Φ(1−Φ)FCCBbAa(i−1)+0.125(1−Φ)MCcBbaa(i−1)(1−Φ)ΦFCCBbAa(i−1)+0.25(1−Φ)MCcBbaa(i−
1)FCCBBaa(i − 1) + 0.125(1 − Φ)MCcBbaa(i − 1)(1 − Φ)FCCBBAa(i − 1) + 0.125ΦMCcBbaa(i − 1)(1 −
Φ)FCcBbaa(i−1)+0.25ΦMCcBbaa(i−1)ΦFCcBbaa(i−1)+0.0625ΦMCcBbaa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−
1)+0.125ΦMCcBbaa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.25ΦMCcBbaa(i−1)FCcBBaa(i−1)+0.125ΦMCcBbaa(i−
1)(1−Φ)FCcBBAa(i−1)+0.25ΦMCcBbaa(i−1)(1−Φ)FCCBbaa(i−1)+0.5ΦMCcBbaa(i−1)ΦFCCBbaa(i−
1) + 0.125ΦMCcBbaa(i− 1)(1−Φ)(1−Φ)FCCBbAa(i− 1) + 0.25ΦMCcBbaa(i− 1)Φ(1−Φ)FCCBbAa(i− 1) +
0.25ΦMCcBbaa(i− 1)(1 − Φ)ΦFCCBbAa(i− 1) + 0.5ΦMCcBbaa(i− 1)FCCBBaa(i− 1) + 0.25ΦMCcBbaa(i−
1)(1−Φ)FCCBBAa(i−1)+0.03125(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)FCcBbaa(i−1)+0.0625(1−Φ)(1−
Φ)MCcBbAa(i−1)ΦFCcBbaa(i−1) + 0.015625(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1) +
0.03125(1−Φ)(1−Φ)MCcBbAa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)FCcBBaa(i−
1)+0.03125(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)FCcBBAa(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)(1−
Φ)FCCBbaa(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)ΦFCCBbaa(i−1)+0.03125(1−Φ)(1−Φ)MCcBbAa(i−
1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)Φ(1−Φ)FCCBbAa(i−1)+0.0625(1−
Φ)(1−Φ)MCcBbAa(i− 1)(1−Φ)ΦFCCBbAa(i− 1) + 0.125(1−Φ)(1−Φ)MCcBbAa(i− 1)FCCBBaa(i− 1) +
0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)FCCBBAa(i−1)+0.0625Φ(1−Φ)MCcBbAa(i−1)(1−Φ)FCcBbaa(i−
1)+0.125Φ(1−Φ)MCcBbAa(i−1)ΦFCcBbaa(i−1)+0.03125Φ(1−Φ)MCcBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−
1)+0.0625Φ(1−Φ)MCcBbAa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.125Φ(1−Φ)MCcBbAa(i−1)FCcBBaa(i−1)+
0.0625Φ(1−Φ)MCcBbAa(i−1)(1−Φ)FCcBBAa(i−1)+0.125Φ(1−Φ)MCcBbAa(i−1)(1−Φ)FCCBbaa(i−1)+
0.25Φ(1−Φ)MCcBbAa(i−1)ΦFCCBbaa(i−1)+0.0625Φ(1−Φ)MCcBbAa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+
0.125Φ(1−Φ)MCcBbAa(i−1)Φ(1−Φ)FCCBbAa(i−1)+0.125Φ(1−Φ)MCcBbAa(i−1)(1−Φ)ΦFCCBbAa(i−
1) + 0.25Φ(1−Φ)MCcBbAa(i−1)FCCBBaa(i−1) + 0.125Φ(1−Φ)MCcBbAa(i−1)(1−Φ)FCCBBAa(i−1) +
0.125MCcBBaa(i−1)(1−Φ)FCcBbaa(i−1)+0.25MCcBBaa(i−1)ΦFCcBbaa(i−1)+0.0625MCcBBaa(i−1)(1−
Φ)(1−Φ)FCcBbAa(i−1)+0.125MCcBBaa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.25MCcBBaa(i−1)FCcBBaa(i−1)+
0.125MCcBBaa(i−1)(1−Φ)FCcBBAa(i−1)+0.25MCcBBaa(i−1)(1−Φ)FCCBbaa(i−1)+0.5MCcBBaa(i−
1)ΦFCCBbaa(i − 1) + 0.125MCcBBaa(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.25MCcBBaa(i − 1)Φ(1 −
Φ)FCCBbAa(i− 1) + 0.25MCcBBaa(i− 1)(1 − Φ)ΦFCCBbAa(i− 1) + 0.5MCcBBaa(i− 1)FCCBBaa(i− 1) +
0.25MCcBBaa(i−1)(1−Φ)FCCBBAa(i−1)+0.0625(1−Φ)MCcBBAa(i−1)(1−Φ)FCcBbaa(i−1)+0.125(1−
Φ)MCcBBAa(i−1)ΦFCcBbaa(i−1)+0.03125(1−Φ)MCcBBAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.0625(1−
Φ)MCcBBAa(i − 1)Φ(1 − Φ)FCcBbAa(i − 1) + 0.125(1 − Φ)MCcBBAa(i − 1)FCcBBaa(i − 1) + 0.0625(1 −
Φ)MCcBBAa(i− 1)(1−Φ)FCcBBAa(i− 1) + 0.125(1−Φ)MCcBBAa(i− 1)(1−Φ)FCCBbaa(i− 1) + 0.25(1−
Φ)MCcBBAa(i − 1)ΦFCCBbaa(i − 1) + 0.0625(1 − Φ)MCcBBAa(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) +
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0.125(1−Φ)MCcBBAa(i− 1)Φ(1−Φ)FCCBbAa(i− 1) + 0.125(1−Φ)MCcBBAa(i− 1)(1−Φ)ΦFCCBbAa(i−
1) + 0.25(1 − Φ)MCcBBAa(i − 1)FCCBBaa(i − 1) + 0.125(1 − Φ)MCcBBAa(i − 1)(1 − Φ)FCCBBAa(i −
1) + 0.125(1 − Φ)MCCBbaa(i − 1)(1 − Φ)FCcBbaa(i − 1) + 0.25(1 − Φ)MCCBbaa(i − 1)ΦFCcBbaa(i − 1) +
0.0625(1−Φ)MCCBbaa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.125(1−Φ)MCCBbaa(i−1)Φ(1−Φ)FCcBbAa(i−
1) + 0.25(1 − Φ)MCCBbaa(i − 1)FCcBBaa(i − 1) + 0.125(1 − Φ)MCCBbaa(i − 1)(1 − Φ)FCcBBAa(i − 1) +
0.25(1−Φ)MCCBbaa(i−1)(1−Φ)FCCBbaa(i−1) + 0.5(1−Φ)MCCBbaa(i−1)ΦFCCBbaa(i−1) + 0.125(1−
Φ)MCCBbaa(i− 1)(1 − Φ)(1 − Φ)FCCBbAa(i− 1) + 0.25(1 − Φ)MCCBbaa(i− 1)Φ(1 − Φ)FCCBbAa(i− 1) +
0.25(1−Φ)MCCBbaa(i− 1)(1−Φ)ΦFCCBbAa(i− 1) + 0.5(1−Φ)MCCBbaa(i− 1)FCCBBaa(i− 1) + 0.25(1−
Φ)MCCBbaa(i−1)(1−Φ)FCCBBAa(i−1)+0.25ΦMCCBbaa(i−1)(1−Φ)FCcBbaa(i−1)+0.5ΦMCCBbaa(i−
1)ΦFCcBbaa(i − 1) + 0.125ΦMCCBbaa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.25ΦMCCBbaa(i − 1)Φ(1 −
Φ)FCcBbAa(i− 1) + 0.5ΦMCCBbaa(i− 1)FCcBBaa(i− 1) + 0.25ΦMCCBbaa(i− 1)(1 − Φ)FCcBBAa(i− 1) +
0.5ΦMCCBbaa(i − 1)(1 − Φ)FCCBbaa(i − 1) + ΦMCCBbaa(i − 1)ΦFCCBbaa(i − 1) + 0.25ΦMCCBbaa(i −
1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.5ΦMCCBbaa(i − 1)Φ(1 − Φ)FCCBbAa(i − 1) + 0.5ΦMCCBbaa(i −
1)(1−Φ)ΦFCCBbAa(i− 1) + ΦMCCBbaa(i− 1)FCCBBaa(i− 1) + 0.5ΦMCCBbaa(i− 1)(1−Φ)FCCBBAa(i−
1) + 0.0625(1 − Φ)(1 − Φ)MCCBbAa(i − 1)(1 − Φ)FCcBbaa(i − 1) + 0.125(1 − Φ)(1 − Φ)MCCBbAa(i −
1)ΦFCcBbaa(i−1)+0.03125(1−Φ)(1−Φ)MCCBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.0625(1−Φ)(1−
Φ)MCCBbAa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.125(1−Φ)(1−Φ)MCCBbAa(i−1)FCcBBaa(i−1)+0.0625(1−
Φ)(1−Φ)MCCBbAa(i−1)(1−Φ)FCcBBAa(i−1) + 0.125(1−Φ)(1−Φ)MCCBbAa(i−1)(1−Φ)FCCBbaa(i−
1) + 0.25(1−Φ)(1−Φ)MCCBbAa(i−1)ΦFCCBbaa(i−1) + 0.0625(1−Φ)(1−Φ)MCCBbAa(i−1)(1−Φ)(1−
Φ)FCCBbAa(i − 1) + 0.125(1 − Φ)(1 − Φ)MCCBbAa(i − 1)Φ(1 − Φ)FCCBbAa(i − 1) + 0.125(1 − Φ)(1 −
Φ)MCCBbAa(i−1)(1−Φ)ΦFCCBbAa(i−1)+0.25(1−Φ)(1−Φ)MCCBbAa(i−1)FCCBBaa(i−1)+0.125(1−
Φ)(1−Φ)MCCBbAa(i− 1)(1−Φ)FCCBBAa(i− 1) + 0.125Φ(1−Φ)MCCBbAa(i− 1)(1−Φ)FCcBbaa(i− 1) +
0.25Φ(1−Φ)MCCBbAa(i− 1)ΦFCcBbaa(i− 1) + 0.0625Φ(1−Φ)MCCBbAa(i− 1)(1−Φ)(1−Φ)FCcBbAa(i−
1)+0.125Φ(1−Φ)MCCBbAa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.25Φ(1−Φ)MCCBbAa(i−1)FCcBBaa(i−1)+
0.125Φ(1−Φ)MCCBbAa(i−1)(1−Φ)FCcBBAa(i−1)+0.25Φ(1−Φ)MCCBbAa(i−1)(1−Φ)FCCBbaa(i−1)+
0.5Φ(1−Φ)MCCBbAa(i−1)ΦFCCBbaa(i−1)+0.125Φ(1−Φ)MCCBbAa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+
0.25Φ(1−Φ)MCCBbAa(i−1)Φ(1−Φ)FCCBbAa(i−1)+0.25Φ(1−Φ)MCCBbAa(i−1)(1−Φ)ΦFCCBbAa(i−
1) + 0.5Φ(1−Φ)MCCBbAa(i− 1)FCCBBaa(i− 1) + 0.25Φ(1−Φ)MCCBbAa(i− 1)(1−Φ)FCCBBAa(i− 1) +
0.25MCCBBaa(i−1)(1−Φ)FCcBbaa(i−1)+0.5MCCBBaa(i−1)ΦFCcBbaa(i−1)+0.125MCCBBaa(i−1)(1−
Φ)(1−Φ)FCcBbAa(i−1)+0.25MCCBBaa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.5MCCBBaa(i−1)FCcBBaa(i−1)+
0.25MCCBBaa(i− 1)(1 − Φ)FCcBBAa(i− 1) + 0.5MCCBBaa(i− 1)(1 − Φ)FCCBbaa(i− 1) + MCCBBaa(i−
1)ΦFCCBbaa(i − 1) + 0.25MCCBBaa(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.5MCCBBaa(i − 1)Φ(1 −
Φ)FCCBbAa(i − 1) + 0.5MCCBBaa(i − 1)(1 − Φ)ΦFCCBbAa(i − 1) + MCCBBaa(i − 1)FCCBBaa(i − 1) +
0.5MCCBBaa(i−1)(1−Φ)FCCBBAa(i−1)+0.125(1−Φ)MCCBBAa(i−1)(1−Φ)FCcBbaa(i−1)+0.25(1−
Φ)MCCBBAa(i − 1)ΦFCcBbaa(i − 1) + 0.0625(1 − Φ)MCCBBAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) +
0.125(1 − Φ)MCCBBAa(i − 1)Φ(1 − Φ)FCcBbAa(i − 1) + 0.25(1 − Φ)MCCBBAa(i − 1)FCcBBaa(i − 1) +
0.125(1−Φ)MCCBBAa(i−1)(1−Φ)FCcBBAa(i−1)+0.25(1−Φ)MCCBBAa(i−1)(1−Φ)FCCBbaa(i−1)+
0.5(1−Φ)MCCBBAa(i−1)ΦFCCBbaa(i−1)+0.125(1−Φ)MCCBBAa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+
0.25(1−Φ)MCCBBAa(i− 1)Φ(1−Φ)FCCBbAa(i− 1) + 0.25(1−Φ)MCCBBAa(i− 1)(1−Φ)ΦFCCBbAa(i−
1) + 0.5(1 − Φ)MCCBBAa(i− 1)FCCBBaa(i− 1) + 0.25(1 − Φ)MCCBBAa(i− 1)(1 − Φ)FCCBBAa(i− 1)],

Me
CCBBAa =

(
Ω̄CCBBAa

2

)
[0.03125(1 − Φ)MCcBbaa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.0625(1 −

Φ)MCcBbaa(i − 1)Φ(1 − Φ)FCcBbAa(i − 1) + 0.0625(1 − Φ)MCcBbaa(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) +
0.125(1 − Φ)MCcBbaa(i − 1)ΦΦFCcBbAa(i − 1) + 0.0625(1 − Φ)MCcBbaa(i − 1)(1 − Φ)FCcBbAA(i − 1) +
0.125(1 − Φ)MCcBbaa(i − 1)ΦFCcBbAA(i − 1) + 0.0625(1 − Φ)MCcBbaa(i − 1)(1 − Φ)FCcBBAa(i − 1) +
0.125(1 − Φ)MCcBbaa(i− 1)ΦFCcBBAa(i− 1) + 0.125(1 − Φ)MCcBbaa(i− 1)FCcBBAA(i− 1) + 0.0625(1 −
Φ)MCcBbaa(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.125(1 − Φ)MCcBbaa(i − 1)Φ(1 − Φ)FCCBbAa(i −
1) + 0.125(1 − Φ)MCcBbaa(i − 1)(1 − Φ)ΦFCCBbAa(i − 1) + 0.25(1 − Φ)MCcBbaa(i − 1)ΦΦFCCBbAa(i −
1) + 0.125(1 − Φ)MCcBbaa(i − 1)(1 − Φ)FCCBbAA(i − 1) + 0.25(1 − Φ)MCcBbaa(i − 1)ΦFCCBbAA(i −
1) + 0.125(1 − Φ)MCcBbaa(i − 1)(1 − Φ)FCCBBAa(i − 1) + 0.25(1 − Φ)MCcBbaa(i − 1)ΦFCCBBAa(i −
1) + 0.25(1 − Φ)MCcBbaa(i − 1)FCCBBAA(i − 1) + 0.0625ΦMCcBbaa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i −
1) + 0.125ΦMCcBbaa(i − 1)Φ(1 − Φ)FCcBbAa(i − 1) + 0.125ΦMCcBbaa(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) +
0.25ΦMCcBbaa(i−1)ΦΦFCcBbAa(i−1)+0.125ΦMCcBbaa(i−1)(1−Φ)FCcBbAA(i−1)+0.25ΦMCcBbaa(i−
1)ΦFCcBbAA(i−1)+0.125ΦMCcBbaa(i−1)(1−Φ)FCcBBAa(i−1)+0.25ΦMCcBbaa(i−1)ΦFCcBBAa(i−1)+
0.25ΦMCcBbaa(i−1)FCcBBAA(i−1)+0.125ΦMCcBbaa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.25ΦMCcBbaa(i−
1)Φ(1−Φ)FCCBbAa(i−1)+0.25ΦMCcBbaa(i−1)(1−Φ)ΦFCCBbAa(i−1)+0.5ΦMCcBbaa(i−1)ΦΦFCCBbAa(i−
1)+0.25ΦMCcBbaa(i−1)(1−Φ)FCCBbAA(i−1)+0.5ΦMCcBbaa(i−1)ΦFCCBbAA(i−1)+0.25ΦMCcBbaa(i−
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1)(1 − Φ)FCCBBAa(i − 1) + 0.5ΦMCcBbaa(i − 1)ΦFCCBBAa(i − 1) + 0.5ΦMCcBbaa(i − 1)FCCBBAA(i −
1) + 0.03125(1 − Φ)(1 − Φ)MCcBbAa(i − 1)(1 − Φ)FCcBbaa(i − 1) + 0.0625(1 − Φ)(1 − Φ)MCcBbAa(i −
1)ΦFCcBbaa(i−1)+0.03125(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.0625(1−Φ)(1−
Φ)MCcBbAa(i − 1)Φ(1 − Φ)FCcBbAa(i − 1) + 0.03125(1 − Φ)(1 − Φ)MCcBbAa(i − 1)(1 − Φ)ΦFCcBbAa(i −
1) + 0.0625(1 − Φ)(1 − Φ)MCcBbAa(i− 1)ΦΦFCcBbAa(i− 1) + 0.03125(1 − Φ)(1 − Φ)MCcBbAa(i− 1)(1 −
Φ)FCcBbAA(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)ΦFCcBbAA(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−
1)FCcBBaa(i − 1) + 0.0625(1 − Φ)(1 − Φ)MCcBbAa(i − 1)(1 − Φ)FCcBBAa(i − 1) + 0.0625(1 − Φ)(1 −
Φ)MCcBbAa(i− 1)ΦFCcBBAa(i− 1) + 0.0625(1 − Φ)(1 − Φ)MCcBbAa(i− 1)FCcBBAA(i− 1) + 0.0625(1 −
Φ)(1 − Φ)MCcBbAa(i− 1)(1 − Φ)FCCBbaa(i− 1) + 0.125(1 − Φ)(1 − Φ)MCcBbAa(i− 1)ΦFCCBbaa(i− 1) +
0.0625(1 − Φ)(1 − Φ)MCcBbAa(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.125(1 − Φ)(1 − Φ)MCcBbAa(i −
1)Φ(1−Φ)FCCBbAa(i−1)+0.125(1−Φ)(1−Φ)MCcBbAa(i−1)(1−Φ)ΦFCCBbAa(i−1)+0.125(1−Φ)(1−
Φ)MCcBbAa(i − 1)ΦΦFCCBbAa(i − 1) + 0.0625(1 − Φ)(1 − Φ)MCcBbAa(i − 1)(1 − Φ)FCCBbAA(i − 1) +
0.125(1 − Φ)(1 − Φ)MCcBbAa(i− 1)ΦFCCBbAA(i− 1) + 0.125(1 − Φ)(1 − Φ)MCcBbAa(i− 1)FCCBBaa(i−
1) + 0.125(1 − Φ)(1 − Φ)MCcBbAa(i − 1)(1 − Φ)FCCBBAa(i − 1) + 0.125(1 − Φ)(1 − Φ)MCcBbAa(i −
1)ΦFCCBBAa(i− 1) + 0.125(1−Φ)(1−Φ)MCcBbAa(i− 1)FCCBBAA(i− 1) + 0.0625Φ(1−Φ)MCcBbAa(i−
1)(1−Φ)FCcBbaa(i−1)+0.125Φ(1−Φ)MCcBbAa(i−1)ΦFCcBbaa(i−1)+0.0625Φ(1−Φ)MCcBbAa(i−1)(1−
Φ)(1−Φ)FCcBbAa(i−1)+0.125Φ(1−Φ)MCcBbAa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.0625Φ(1−Φ)MCcBbAa(i−
1)(1−Φ)ΦFCcBbAa(i−1)+0.125Φ(1−Φ)MCcBbAa(i−1)ΦΦFCcBbAa(i−1)+0.0625Φ(1−Φ)MCcBbAa(i−
1)(1 − Φ)FCcBbAA(i− 1) + 0.125Φ(1 − Φ)MCcBbAa(i− 1)ΦFCcBbAA(i− 1) + 0.125Φ(1 − Φ)MCcBbAa(i−
1)FCcBBaa(i − 1) + 0.125Φ(1 − Φ)MCcBbAa(i − 1)(1 − Φ)FCcBBAa(i − 1) + 0.125Φ(1 − Φ)MCcBbAa(i −
1)ΦFCcBBAa(i− 1) + 0.125Φ(1 − Φ)MCcBbAa(i− 1)FCcBBAA(i− 1) + 0.125Φ(1 − Φ)MCcBbAa(i− 1)(1 −
Φ)FCCBbaa(i−1)+0.25Φ(1−Φ)MCcBbAa(i−1)ΦFCCBbaa(i−1)+0.125Φ(1−Φ)MCcBbAa(i−1)(1−Φ)(1−
Φ)FCCBbAa(i − 1) + 0.25Φ(1 − Φ)MCcBbAa(i − 1)Φ(1 − Φ)FCCBbAa(i − 1) + 0.25Φ(1 − Φ)MCcBbAa(i −
1)(1−Φ)ΦFCCBbAa(i− 1) + 0.25Φ(1−Φ)MCcBbAa(i− 1)ΦΦFCCBbAa(i− 1) + 0.125Φ(1−Φ)MCcBbAa(i−
1)(1 − Φ)FCCBbAA(i − 1) + 0.25Φ(1 − Φ)MCcBbAa(i − 1)ΦFCCBbAA(i − 1) + 0.25Φ(1 − Φ)MCcBbAa(i −
1)FCCBBaa(i − 1) + 0.25Φ(1 − Φ)MCcBbAa(i − 1)(1 − Φ)FCCBBAa(i − 1) + 0.25Φ(1 − Φ)MCcBbAa(i −
1)ΦFCCBBAa(i− 1) + 0.25Φ(1−Φ)MCcBbAa(i− 1)FCCBBAA(i− 1) + 0.0625(1−Φ)ΦMCcBbAa(i− 1)(1−
Φ)FCcBbaa(i−1)+0.125(1−Φ)ΦMCcBbAa(i−1)ΦFCcBbaa(i−1)+0.03125(1−Φ)ΦMCcBbAa(i−1)(1−Φ)(1−
Φ)FCcBbAa(i− 1) + 0.0625(1 − Φ)ΦMCcBbAa(i− 1)Φ(1 − Φ)FCcBbAa(i− 1) + 0.125(1 − Φ)ΦMCcBbAa(i−
1)FCcBBaa(i−1)+0.0625(1−Φ)ΦMCcBbAa(i−1)(1−Φ)FCcBBAa(i−1)+0.125(1−Φ)ΦMCcBbAa(i−1)(1−
Φ)FCCBbaa(i−1)+0.25(1−Φ)ΦMCcBbAa(i−1)ΦFCCBbaa(i−1)+0.0625(1−Φ)ΦMCcBbAa(i−1)(1−Φ)(1−
Φ)FCCBbAa(i− 1) + 0.125(1 − Φ)ΦMCcBbAa(i− 1)Φ(1 − Φ)FCCBbAa(i− 1) + 0.125(1 − Φ)ΦMCcBbAa(i−
1)(1−Φ)ΦFCCBbAa(i−1)+0.25(1−Φ)ΦMCcBbAa(i−1)FCCBBaa(i−1)+0.125(1−Φ)ΦMCcBbAa(i−1)(1−
Φ)FCCBBAa(i−1)+0.125ΦΦMCcBbAa(i−1)(1−Φ)FCcBbaa(i−1)+0.25ΦΦMCcBbAa(i−1)ΦFCcBbaa(i−1)+
0.0625ΦΦMCcBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.125ΦΦMCcBbAa(i−1)Φ(1−Φ)FCcBbAa(i−1)+
0.25ΦΦMCcBbAa(i−1)FCcBBaa(i−1)+0.125ΦΦMCcBbAa(i−1)(1−Φ)FCcBBAa(i−1)+0.25ΦΦMCcBbAa(i−
1)(1 − Φ)FCCBbaa(i− 1) + 0.5ΦΦMCcBbAa(i− 1)ΦFCCBbaa(i− 1) + 0.125ΦΦMCcBbAa(i− 1)(1 − Φ)(1 −
Φ)FCCBbAa(i−1)+0.25ΦΦMCcBbAa(i−1)Φ(1−Φ)FCCBbAa(i−1)+0.25ΦΦMCcBbAa(i−1)(1−Φ)ΦFCCBbAa(i−
1) + 0.5ΦΦMCcBbAa(i− 1)FCCBBaa(i− 1) + 0.25ΦΦMCcBbAa(i− 1)(1 − Φ)FCCBBAa(i− 1) + 0.0625(1 −
Φ)MCcBbAA(i − 1)(1 − Φ)FCcBbaa(i − 1) + 0.125(1 − Φ)MCcBbAA(i − 1)ΦFCcBbaa(i − 1) + 0.03125(1 −
Φ)MCcBbAA(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.0625(1 − Φ)MCcBbAA(i − 1)Φ(1 − Φ)FCcBbAa(i −
1) + 0.125(1−Φ)MCcBbAA(i− 1)FCcBBaa(i− 1) + 0.0625(1−Φ)MCcBbAA(i− 1)(1−Φ)FCcBBAa(i− 1) +
0.125(1−Φ)MCcBbAA(i−1)(1−Φ)FCCBbaa(i−1)+0.25(1−Φ)MCcBbAA(i−1)ΦFCCBbaa(i−1)+0.0625(1−
Φ)MCcBbAA(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.125(1 − Φ)MCcBbAA(i − 1)Φ(1 − Φ)FCCBbAa(i −
1) + 0.125(1 − Φ)MCcBbAA(i − 1)(1 − Φ)ΦFCCBbAa(i − 1) + 0.25(1 − Φ)MCcBbAA(i − 1)FCCBBaa(i −
1) + 0.125(1 − Φ)MCcBbAA(i − 1)(1 − Φ)FCCBBAa(i − 1) + 0.125ΦMCcBbAA(i − 1)(1 − Φ)FCcBbaa(i −
1) + 0.25ΦMCcBbAA(i − 1)ΦFCcBbaa(i − 1) + 0.0625ΦMCcBbAA(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) +
0.125ΦMCcBbAA(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.25ΦMCcBbAA(i−1)FCcBBaa(i−1)+0.125ΦMCcBbAA(i−
1)(1−Φ)FCcBBAa(i−1)+0.25ΦMCcBbAA(i−1)(1−Φ)FCCBbaa(i−1)+0.5ΦMCcBbAA(i−1)ΦFCCBbaa(i−
1)+0.125ΦMCcBbAA(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.25ΦMCcBbAA(i−1)Φ(1−Φ)FCCBbAa(i−1)+
0.25ΦMCcBbAA(i−1)(1−Φ)ΦFCCBbAa(i−1) + 0.5ΦMCcBbAA(i−1)FCCBBaa(i−1) + 0.25ΦMCcBbAA(i−
1)(1−Φ)FCCBBAa(i−1)+0.0625MCcBBaa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.125MCcBBaa(i−1)Φ(1−
Φ)FCcBbAa(i−1)+0.125MCcBBaa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.25MCcBBaa(i−1)ΦΦFCcBbAa(i−1)+
0.125MCcBBaa(i− 1)(1 − Φ)FCcBbAA(i− 1) + 0.25MCcBBaa(i− 1)ΦFCcBbAA(i− 1) + 0.125MCcBBaa(i−
1)(1−Φ)FCcBBAa(i− 1) + 0.25MCcBBaa(i− 1)ΦFCcBBAa(i− 1) + 0.25MCcBBaa(i− 1)FCcBBAA(i− 1) +
0.125MCcBBaa(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.25MCcBBaa(i − 1)Φ(1 − Φ)FCCBbAa(i − 1) +
0.25MCcBBaa(i− 1)(1 − Φ)ΦFCCBbAa(i− 1) + 0.5MCcBBaa(i− 1)ΦΦFCCBbAa(i− 1) + 0.25MCcBBaa(i−
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1)(1−Φ)FCCBbAA(i−1)+0.5MCcBBaa(i−1)ΦFCCBbAA(i−1)+0.25MCcBBaa(i−1)(1−Φ)FCCBBAa(i−
1)+0.5MCcBBaa(i−1)ΦFCCBBAa(i−1)+0.5MCcBBaa(i−1)FCCBBAA(i−1)+0.0625(1−Φ)MCcBBAa(i−
1)(1−Φ)FCcBbaa(i−1)+0.125(1−Φ)MCcBBAa(i−1)ΦFCcBbaa(i−1)+0.0625(1−Φ)MCcBBAa(i−1)(1−
Φ)(1−Φ)FCcBbAa(i−1)+0.125(1−Φ)MCcBBAa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.0625(1−Φ)MCcBBAa(i−
1)(1−Φ)ΦFCcBbAa(i−1)+0.125(1−Φ)MCcBBAa(i−1)ΦΦFCcBbAa(i−1)+0.0625(1−Φ)MCcBBAa(i−1)(1−
Φ)FCcBbAA(i−1)+0.125(1−Φ)MCcBBAa(i−1)ΦFCcBbAA(i−1)+0.125(1−Φ)MCcBBAa(i−1)FCcBBaa(i−
1) + 0.125(1 − Φ)MCcBBAa(i − 1)(1 − Φ)FCcBBAa(i − 1) + 0.125(1 − Φ)MCcBBAa(i − 1)ΦFCcBBAa(i −
1) + 0.125(1−Φ)MCcBBAa(i− 1)FCcBBAA(i− 1) + 0.125(1−Φ)MCcBBAa(i− 1)(1−Φ)FCCBbaa(i− 1) +
0.25(1−Φ)MCcBBAa(i−1)ΦFCCBbaa(i−1)+0.125(1−Φ)MCcBBAa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+
0.25(1 − Φ)MCcBBAa(i− 1)Φ(1 − Φ)FCCBbAa(i− 1) + 0.25(1 − Φ)MCcBBAa(i− 1)(1 − Φ)ΦFCCBbAa(i−
1) + 0.25(1 − Φ)MCcBBAa(i − 1)ΦΦFCCBbAa(i − 1) + 0.125(1 − Φ)MCcBBAa(i − 1)(1 − Φ)FCCBbAA(i −
1) + 0.25(1−Φ)MCcBBAa(i− 1)ΦFCCBbAA(i− 1) + 0.25(1−Φ)MCcBBAa(i− 1)FCCBBaa(i− 1) + 0.25(1−
Φ)MCcBBAa(i − 1)(1 − Φ)FCCBBAa(i − 1) + 0.25(1 − Φ)MCcBBAa(i − 1)ΦFCCBBAa(i − 1) + 0.25(1 −
Φ)MCcBBAa(i− 1)FCCBBAA(i− 1) + 0.125ΦMCcBBAa(i− 1)(1 − Φ)FCcBbaa(i− 1) + 0.25ΦMCcBBAa(i−
1)ΦFCcBbaa(i− 1) + 0.0625ΦMCcBBAa(i− 1)(1−Φ)(1−Φ)FCcBbAa(i− 1) + 0.125ΦMCcBBAa(i− 1)Φ(1−
Φ)FCcBbAa(i−1)+0.25ΦMCcBBAa(i−1)FCcBBaa(i−1)+0.125ΦMCcBBAa(i−1)(1−Φ)FCcBBAa(i−1)+
0.25ΦMCcBBAa(i−1)(1−Φ)FCCBbaa(i−1)+0.5ΦMCcBBAa(i−1)ΦFCCBbaa(i−1)+0.125ΦMCcBBAa(i−
1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.25ΦMCcBBAa(i−1)Φ(1−Φ)FCCBbAa(i−1)+0.25ΦMCcBBAa(i−1)(1−
Φ)ΦFCCBbAa(i−1)+0.5ΦMCcBBAa(i−1)FCCBBaa(i−1)+0.25ΦMCcBBAa(i−1)(1−Φ)FCCBBAa(i−1)+
0.125MCcBBAA(i− 1)(1−Φ)FCcBbaa(i− 1) + 0.25MCcBBAA(i− 1)ΦFCcBbaa(i− 1) + 0.0625MCcBBAA(i−
1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.125MCcBBAA(i − 1)Φ(1 − Φ)FCcBbAa(i − 1) + 0.25MCcBBAA(i −
1)FCcBBaa(i−1)+0.125MCcBBAA(i−1)(1−Φ)FCcBBAa(i−1)+0.25MCcBBAA(i−1)(1−Φ)FCCBbaa(i−1)+
0.5MCcBBAA(i−1)ΦFCCBbaa(i−1)+0.125MCcBBAA(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.25MCcBBAA(i−
1)Φ(1−Φ)FCCBbAa(i−1)+0.25MCcBBAA(i−1)(1−Φ)ΦFCCBbAa(i−1)+0.5MCcBBAA(i−1)FCCBBaa(i−
1)+0.25MCcBBAA(i−1)(1−Φ)FCCBBAa(i−1)+0.0625(1−Φ)MCCBbaa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+
0.125(1 − Φ)MCCBbaa(i− 1)Φ(1 − Φ)FCcBbAa(i− 1) + 0.125(1 − Φ)MCCBbaa(i− 1)(1 − Φ)ΦFCcBbAa(i−
1) + 0.25(1 − Φ)MCCBbaa(i − 1)ΦΦFCcBbAa(i − 1) + 0.125(1 − Φ)MCCBbaa(i − 1)(1 − Φ)FCcBbAA(i −
1) + 0.25(1 − Φ)MCCBbaa(i− 1)ΦFCcBbAA(i− 1) + 0.125(1 − Φ)MCCBbaa(i− 1)(1 − Φ)FCcBBAa(i− 1) +
0.25(1 − Φ)MCCBbaa(i − 1)ΦFCcBBAa(i − 1) + 0.25(1 − Φ)MCCBbaa(i − 1)FCcBBAA(i − 1) + 0.125(1 −
Φ)MCCBbaa(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.25(1 − Φ)MCCBbaa(i − 1)Φ(1 − Φ)FCCBbAa(i −
1) + 0.25(1 − Φ)MCCBbaa(i − 1)(1 − Φ)ΦFCCBbAa(i − 1) + 0.5(1 − Φ)MCCBbaa(i − 1)ΦΦFCCBbAa(i −
1) + 0.25(1 − Φ)MCCBbaa(i − 1)(1 − Φ)FCCBbAA(i − 1) + 0.5(1 − Φ)MCCBbaa(i − 1)ΦFCCBbAA(i − 1) +
0.25(1−Φ)MCCBbaa(i− 1)(1−Φ)FCCBBAa(i− 1) + 0.5(1−Φ)MCCBbaa(i− 1)ΦFCCBBAa(i− 1) + 0.5(1−
Φ)MCCBbaa(i−1)FCCBBAA(i−1)+0.125ΦMCCBbaa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.25ΦMCCBbaa(i−
1)Φ(1−Φ)FCcBbAa(i−1)+0.25ΦMCCBbaa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.5ΦMCCBbaa(i−1)ΦΦFCcBbAa(i−
1)+0.25ΦMCCBbaa(i−1)(1−Φ)FCcBbAA(i−1)+0.5ΦMCCBbaa(i−1)ΦFCcBbAA(i−1)+0.25ΦMCCBbaa(i−
1)(1−Φ)FCcBBAa(i− 1) + 0.5ΦMCCBbaa(i− 1)ΦFCcBBAa(i− 1) + 0.5ΦMCCBbaa(i− 1)FCcBBAA(i− 1) +
0.25ΦMCCBbaa(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.5ΦMCCBbaa(i − 1)Φ(1 − Φ)FCCBbAa(i − 1) +
0.5ΦMCCBbaa(i− 1)(1 − Φ)ΦFCCBbAa(i− 1) + ΦMCCBbaa(i− 1)ΦΦFCCBbAa(i− 1) + 0.5ΦMCCBbaa(i−
1)(1−Φ)FCCBbAA(i−1)+ΦMCCBbaa(i−1)ΦFCCBbAA(i−1)+0.5ΦMCCBbaa(i−1)(1−Φ)FCCBBAa(i−1)+
ΦMCCBbaa(i−1)ΦFCCBBAa(i−1)+ΦMCCBbaa(i−1)FCCBBAA(i−1)+0.0625(1−Φ)(1−Φ)MCCBbAa(i−
1)(1 − Φ)FCcBbaa(i − 1) + 0.125(1 − Φ)(1 − Φ)MCCBbAa(i − 1)ΦFCcBbaa(i − 1) + 0.0625(1 − Φ)(1 −
Φ)MCCBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.125(1−Φ)(1−Φ)MCCBbAa(i−1)Φ(1−Φ)FCcBbAa(i−
1) + 0.0625(1 − Φ)(1 − Φ)MCCBbAa(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.125(1 − Φ)(1 − Φ)MCCBbAa(i −
1)ΦΦFCcBbAa(i − 1) + 0.0625(1 − Φ)(1 − Φ)MCCBbAa(i − 1)(1 − Φ)FCcBbAA(i − 1) + 0.125(1 − Φ)(1 −
Φ)MCCBbAa(i − 1)ΦFCcBbAA(i − 1) + 0.125(1 − Φ)(1 − Φ)MCCBbAa(i − 1)FCcBBaa(i − 1) + 0.125(1 −
Φ)(1 − Φ)MCCBbAa(i − 1)(1 − Φ)FCcBBAa(i − 1) + 0.125(1 − Φ)(1 − Φ)MCCBbAa(i − 1)ΦFCcBBAa(i −
1) + 0.125(1 − Φ)(1 − Φ)MCCBbAa(i − 1)FCcBBAA(i − 1) + 0.125(1 − Φ)(1 − Φ)MCCBbAa(i − 1)(1 −
Φ)FCCBbaa(i−1)+0.25(1−Φ)(1−Φ)MCCBbAa(i−1)ΦFCCBbaa(i−1)+0.125(1−Φ)(1−Φ)MCCBbAa(i−
1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.25(1−Φ)(1−Φ)MCCBbAa(i−1)Φ(1−Φ)FCCBbAa(i−1)+0.25(1−Φ)(1−
Φ)MCCBbAa(i−1)(1−Φ)ΦFCCBbAa(i−1)+0.25(1−Φ)(1−Φ)MCCBbAa(i−1)ΦΦFCCBbAa(i−1)+0.125(1−
Φ)(1−Φ)MCCBbAa(i− 1)(1−Φ)FCCBbAA(i− 1) + 0.25(1−Φ)(1−Φ)MCCBbAa(i− 1)ΦFCCBbAA(i− 1) +
0.25(1−Φ)(1−Φ)MCCBbAa(i−1)FCCBBaa(i−1)+0.25(1−Φ)(1−Φ)MCCBbAa(i−1)(1−Φ)FCCBBAa(i−
1)+0.25(1−Φ)(1−Φ)MCCBbAa(i−1)ΦFCCBBAa(i−1)+0.25(1−Φ)(1−Φ)MCCBbAa(i−1)FCCBBAA(i−
1) + 0.125Φ(1−Φ)MCCBbAa(i− 1)(1−Φ)FCcBbaa(i− 1) + 0.25Φ(1−Φ)MCCBbAa(i− 1)ΦFCcBbaa(i− 1) +
0.125Φ(1−Φ)MCCBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.25Φ(1−Φ)MCCBbAa(i−1)Φ(1−Φ)FCcBbAa(i−
1) + 0.125Φ(1−Φ)MCCBbAa(i− 1)(1−Φ)ΦFCcBbAa(i− 1) + 0.25Φ(1−Φ)MCCBbAa(i− 1)ΦΦFCcBbAa(i−
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1) + 0.125Φ(1 − Φ)MCCBbAa(i− 1)(1 − Φ)FCcBbAA(i− 1) + 0.25Φ(1 − Φ)MCCBbAa(i− 1)ΦFCcBbAA(i−
1) + 0.25Φ(1−Φ)MCCBbAa(i− 1)FCcBBaa(i− 1) + 0.25Φ(1−Φ)MCCBbAa(i− 1)(1−Φ)FCcBBAa(i− 1) +
0.25Φ(1−Φ)MCCBbAa(i− 1)ΦFCcBBAa(i− 1) + 0.25Φ(1−Φ)MCCBbAa(i− 1)FCcBBAA(i− 1) + 0.25Φ(1−
Φ)MCCBbAa(i − 1)(1 − Φ)FCCBbaa(i − 1) + 0.5Φ(1 − Φ)MCCBbAa(i − 1)ΦFCCBbaa(i − 1) + 0.25Φ(1 −
Φ)MCCBbAa(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.5Φ(1 − Φ)MCCBbAa(i − 1)Φ(1 − Φ)FCCBbAa(i −
1) + 0.5Φ(1 − Φ)MCCBbAa(i− 1)(1 − Φ)ΦFCCBbAa(i− 1) + 0.5Φ(1 − Φ)MCCBbAa(i− 1)ΦΦFCCBbAa(i−
1) + 0.25Φ(1 − Φ)MCCBbAa(i − 1)(1 − Φ)FCCBbAA(i − 1) + 0.5Φ(1 − Φ)MCCBbAa(i − 1)ΦFCCBbAA(i −
1) + 0.5Φ(1 − Φ)MCCBbAa(i− 1)FCCBBaa(i− 1) + 0.5Φ(1 − Φ)MCCBbAa(i− 1)(1 − Φ)FCCBBAa(i− 1) +
0.5Φ(1−Φ)MCCBbAa(i− 1)ΦFCCBBAa(i− 1) + 0.5Φ(1−Φ)MCCBbAa(i− 1)FCCBBAA(i− 1) + 0.125(1−
Φ)ΦMCCBbAa(i − 1)(1 − Φ)FCcBbaa(i − 1) + 0.25(1 − Φ)ΦMCCBbAa(i − 1)ΦFCcBbaa(i − 1) + 0.0625(1 −
Φ)ΦMCCBbAa(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) + 0.125(1 − Φ)ΦMCCBbAa(i− 1)Φ(1 − Φ)FCcBbAa(i−
1) + 0.25(1−Φ)ΦMCCBbAa(i−1)FCcBBaa(i−1) + 0.125(1−Φ)ΦMCCBbAa(i−1)(1−Φ)FCcBBAa(i−1) +
0.25(1−Φ)ΦMCCBbAa(i−1)(1−Φ)FCCBbaa(i−1)+0.5(1−Φ)ΦMCCBbAa(i−1)ΦFCCBbaa(i−1)+0.125(1−
Φ)ΦMCCBbAa(i− 1)(1 − Φ)(1 − Φ)FCCBbAa(i− 1) + 0.25(1 − Φ)ΦMCCBbAa(i− 1)Φ(1 − Φ)FCCBbAa(i−
1) + 0.25(1 − Φ)ΦMCCBbAa(i − 1)(1 − Φ)ΦFCCBbAa(i − 1) + 0.5(1 − Φ)ΦMCCBbAa(i − 1)FCCBBaa(i −
1) + 0.25(1 − Φ)ΦMCCBbAa(i − 1)(1 − Φ)FCCBBAa(i − 1) + 0.25ΦΦMCCBbAa(i − 1)(1 − Φ)FCcBbaa(i −
1) + 0.5ΦΦMCCBbAa(i − 1)ΦFCcBbaa(i − 1) + 0.125ΦΦMCCBbAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) +
0.25ΦΦMCCBbAa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.5ΦΦMCCBbAa(i−1)FCcBBaa(i−1)+0.25ΦΦMCCBbAa(i−
1)(1−Φ)FCcBBAa(i−1)+0.5ΦΦMCCBbAa(i−1)(1−Φ)FCCBbaa(i−1)+ΦΦMCCBbAa(i−1)ΦFCCBbaa(i−
1)+0.25ΦΦMCCBbAa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.5ΦΦMCCBbAa(i−1)Φ(1−Φ)FCCBbAa(i−1)+
0.5ΦΦMCCBbAa(i−1)(1−Φ)ΦFCCBbAa(i−1)+ΦΦMCCBbAa(i−1)FCCBBaa(i−1)+0.5ΦΦMCCBbAa(i−
1)(1−Φ)FCCBBAa(i− 1) + 0.125(1−Φ)MCCBbAA(i− 1)(1−Φ)FCcBbaa(i− 1) + 0.25(1−Φ)MCCBbAA(i−
1)ΦFCcBbaa(i−1)+0.0625(1−Φ)MCCBbAA(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.125(1−Φ)MCCBbAA(i−
1)Φ(1 − Φ)FCcBbAa(i − 1) + 0.25(1 − Φ)MCCBbAA(i − 1)FCcBBaa(i − 1) + 0.125(1 − Φ)MCCBbAA(i −
1)(1 − Φ)FCcBBAa(i− 1) + 0.25(1 − Φ)MCCBbAA(i− 1)(1 − Φ)FCCBbaa(i− 1) + 0.5(1 − Φ)MCCBbAA(i−
1)ΦFCCBbaa(i−1)+0.125(1−Φ)MCCBbAA(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.25(1−Φ)MCCBbAA(i−
1)Φ(1−Φ)FCCBbAa(i−1)+0.25(1−Φ)MCCBbAA(i−1)(1−Φ)ΦFCCBbAa(i−1)+0.5(1−Φ)MCCBbAA(i−
1)FCCBBaa(i − 1) + 0.25(1 − Φ)MCCBbAA(i − 1)(1 − Φ)FCCBBAa(i − 1) + 0.25ΦMCCBbAA(i − 1)(1 −
Φ)FCcBbaa(i−1)+0.5ΦMCCBbAA(i−1)ΦFCcBbaa(i−1)+0.125ΦMCCBbAA(i−1)(1−Φ)(1−Φ)FCcBbAa(i−
1)+0.25ΦMCCBbAA(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.5ΦMCCBbAA(i−1)FCcBBaa(i−1)+0.25ΦMCCBbAA(i−
1)(1−Φ)FCcBBAa(i− 1) + 0.5ΦMCCBbAA(i− 1)(1−Φ)FCCBbaa(i− 1) + ΦMCCBbAA(i− 1)ΦFCCBbaa(i−
1) + 0.25ΦMCCBbAA(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1) + 0.5ΦMCCBbAA(i−1)Φ(1−Φ)FCCBbAa(i−1) +
0.5ΦMCCBbAA(i − 1)(1 − Φ)ΦFCCBbAa(i − 1) + ΦMCCBbAA(i − 1)FCCBBaa(i − 1) + 0.5ΦMCCBbAA(i −
1)(1−Φ)FCCBBAa(i−1)+0.125MCCBBaa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.25MCCBBaa(i−1)Φ(1−
Φ)FCcBbAa(i−1) + 0.25MCCBBaa(i−1)(1−Φ)ΦFCcBbAa(i−1) + 0.5MCCBBaa(i−1)ΦΦFCcBbAa(i−1) +
0.25MCCBBaa(i − 1)(1 − Φ)FCcBbAA(i − 1) + 0.5MCCBBaa(i − 1)ΦFCcBbAA(i − 1) + 0.25MCCBBaa(i −
1)(1 − Φ)FCcBBAa(i− 1) + 0.5MCCBBaa(i− 1)ΦFCcBBAa(i− 1) + 0.5MCCBBaa(i− 1)FCcBBAA(i− 1) +
0.25MCCBBaa(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.5MCCBBaa(i − 1)Φ(1 − Φ)FCCBbAa(i − 1) +
0.5MCCBBaa(i − 1)(1 − Φ)ΦFCCBbAa(i − 1) + MCCBBaa(i − 1)ΦΦFCCBbAa(i − 1) + 0.5MCCBBaa(i −
1)(1 − Φ)FCCBbAA(i− 1) + MCCBBaa(i− 1)ΦFCCBbAA(i− 1) + 0.5MCCBBaa(i− 1)(1 − Φ)FCCBBAa(i−
1)+MCCBBaa(i−1)ΦFCCBBAa(i−1)+MCCBBaa(i−1)FCCBBAA(i−1)+0.125(1−Φ)MCCBBAa(i−1)(1−
Φ)FCcBbaa(i−1)+0.25(1−Φ)MCCBBAa(i−1)ΦFCcBbaa(i−1)+0.125(1−Φ)MCCBBAa(i−1)(1−Φ)(1−
Φ)FCcBbAa(i−1)+0.25(1−Φ)MCCBBAa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.125(1−Φ)MCCBBAa(i−1)(1−
Φ)ΦFCcBbAa(i− 1) + 0.25(1 − Φ)MCCBBAa(i− 1)ΦΦFCcBbAa(i− 1) + 0.125(1 − Φ)MCCBBAa(i− 1)(1 −
Φ)FCcBbAA(i−1)+0.25(1−Φ)MCCBBAa(i−1)ΦFCcBbAA(i−1)+0.25(1−Φ)MCCBBAa(i−1)FCcBBaa(i−
1) + 0.25(1 − Φ)MCCBBAa(i − 1)(1 − Φ)FCcBBAa(i − 1) + 0.25(1 − Φ)MCCBBAa(i − 1)ΦFCcBBAa(i −
1) + 0.25(1 − Φ)MCCBBAa(i− 1)FCcBBAA(i− 1) + 0.25(1 − Φ)MCCBBAa(i− 1)(1 − Φ)FCCBbaa(i− 1) +
0.5(1−Φ)MCCBBAa(i− 1)ΦFCCBbaa(i− 1) + 0.25(1−Φ)MCCBBAa(i− 1)(1−Φ)(1−Φ)FCCBbAa(i− 1) +
0.5(1 − Φ)MCCBBAa(i − 1)Φ(1 − Φ)FCCBbAa(i − 1) + 0.5(1 − Φ)MCCBBAa(i − 1)(1 − Φ)ΦFCCBbAa(i −
1) + 0.5(1 − Φ)MCCBBAa(i − 1)ΦΦFCCBbAa(i − 1) + 0.25(1 − Φ)MCCBBAa(i − 1)(1 − Φ)FCCBbAA(i −
1) + 0.5(1 − Φ)MCCBBAa(i− 1)ΦFCCBbAA(i− 1) + 0.5(1 − Φ)MCCBBAa(i− 1)FCCBBaa(i− 1) + 0.5(1 −
Φ)MCCBBAa(i − 1)(1 − Φ)FCCBBAa(i − 1) + 0.5(1 − Φ)MCCBBAa(i − 1)ΦFCCBBAa(i − 1) + 0.5(1 −
Φ)MCCBBAa(i− 1)FCCBBAA(i− 1) + 0.25ΦMCCBBAa(i− 1)(1 − Φ)FCcBbaa(i− 1) + 0.5ΦMCCBBAa(i−
1)ΦFCcBbaa(i− 1) + 0.125ΦMCCBBAa(i− 1)(1−Φ)(1−Φ)FCcBbAa(i− 1) + 0.25ΦMCCBBAa(i− 1)Φ(1−
Φ)FCcBbAa(i−1) + 0.5ΦMCCBBAa(i−1)FCcBBaa(i−1) + 0.25ΦMCCBBAa(i−1)(1−Φ)FCcBBAa(i−1) +
0.5ΦMCCBBAa(i− 1)(1 − Φ)FCCBbaa(i− 1) + ΦMCCBBAa(i− 1)ΦFCCBbaa(i− 1) + 0.25ΦMCCBBAa(i−
1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.5ΦMCCBBAa(i−1)Φ(1−Φ)FCCBbAa(i−1)+0.5ΦMCCBBAa(i−1)(1−
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Φ)ΦFCCBbAa(i− 1) + ΦMCCBBAa(i− 1)FCCBBaa(i− 1) + 0.5ΦMCCBBAa(i− 1)(1−Φ)FCCBBAa(i− 1) +
0.25MCCBBAA(i−1)(1−Φ)FCcBbaa(i−1)+0.5MCCBBAA(i−1)ΦFCcBbaa(i−1)+0.125MCCBBAA(i−1)(1−
Φ)(1−Φ)FCcBbAa(i−1)+0.25MCCBBAA(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.5MCCBBAA(i−1)FCcBBaa(i−1)+
0.25MCCBBAA(i− 1)(1−Φ)FCcBBAa(i− 1) + 0.5MCCBBAA(i− 1)(1−Φ)FCCBbaa(i− 1) +MCCBBAA(i−
1)ΦFCCBbaa(i − 1) + 0.25MCCBBAA(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.5MCCBBAA(i − 1)Φ(1 −
Φ)FCCBbAa(i − 1) + 0.5MCCBBAA(i − 1)(1 − Φ)ΦFCCBbAa(i − 1) + MCCBBAA(i − 1)FCCBBaa(i − 1) +
0.5MCCBBAA(i− 1)(1 − Φ)FCCBBAa(i− 1)],

Me
CCBBAA =

(
Ω̄CCBBAA

2

)
[0.015625(1 − Φ)(1 − Φ)MCcBbAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) +

0.03125(1 − Φ)(1 − Φ)MCcBbAa(i − 1)Φ(1 − Φ)FCcBbAa(i − 1) + 0.03125(1 − Φ)(1 − Φ)MCcBbAa(i −
1)(1 − Φ)ΦFCcBbAa(i− 1) + 0.0625(1 − Φ)(1 − Φ)MCcBbAa(i− 1)ΦΦFCcBbAa(i− 1) + 0.03125(1 − Φ)(1 −
Φ)MCcBbAa(i−1)(1−Φ)FCcBbAA(i−1)+0.0625(1−Φ)(1−Φ)MCcBbAa(i−1)ΦFCcBbAA(i−1)+0.03125(1−
Φ)(1 − Φ)MCcBbAa(i − 1)(1 − Φ)FCcBBAa(i − 1) + 0.0625(1 − Φ)(1 − Φ)MCcBbAa(i − 1)ΦFCcBBAa(i −
1) + 0.0625(1 − Φ)(1 − Φ)MCcBbAa(i − 1)FCcBBAA(i − 1) + 0.03125(1 − Φ)(1 − Φ)MCcBbAa(i − 1)(1 −
Φ)(1 − Φ)FCCBbAa(i − 1) + 0.0625(1 − Φ)(1 − Φ)MCcBbAa(i − 1)Φ(1 − Φ)FCCBbAa(i − 1) + 0.0625(1 −
Φ)(1 − Φ)MCcBbAa(i− 1)(1 − Φ)ΦFCCBbAa(i− 1) + 0.125(1 − Φ)(1 − Φ)MCcBbAa(i− 1)ΦΦFCCBbAa(i−
1) + 0.0625(1 − Φ)(1 − Φ)MCcBbAa(i − 1)(1 − Φ)FCCBbAA(i − 1) + 0.125(1 − Φ)(1 − Φ)MCcBbAa(i −
1)ΦFCCBbAA(i − 1) + 0.0625(1 − Φ)(1 − Φ)MCcBbAa(i − 1)(1 − Φ)FCCBBAa(i − 1) + 0.125(1 − Φ)(1 −
Φ)MCcBbAa(i− 1)ΦFCCBBAa(i− 1) + 0.125(1−Φ)(1−Φ)MCcBbAa(i− 1)FCCBBAA(i− 1) + 0.03125Φ(1−
Φ)MCcBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1) + 0.0625Φ(1−Φ)MCcBbAa(i−1)Φ(1−Φ)FCcBbAa(i−1) +
0.0625Φ(1−Φ)MCcBbAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.125Φ(1−Φ)MCcBbAa(i−1)ΦΦFCcBbAa(i−1)+
0.0625Φ(1 − Φ)MCcBbAa(i− 1)(1 − Φ)FCcBbAA(i− 1) + 0.125Φ(1 − Φ)MCcBbAa(i− 1)ΦFCcBbAA(i− 1) +
0.0625Φ(1−Φ)MCcBbAa(i− 1)(1−Φ)FCcBBAa(i− 1) + 0.125Φ(1−Φ)MCcBbAa(i− 1)ΦFCcBBAa(i− 1) +
0.125Φ(1−Φ)MCcBbAa(i−1)FCcBBAA(i−1)+0.0625Φ(1−Φ)MCcBbAa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+
0.125Φ(1−Φ)MCcBbAa(i−1)Φ(1−Φ)FCCBbAa(i−1)+0.125Φ(1−Φ)MCcBbAa(i−1)(1−Φ)ΦFCCBbAa(i−
1) + 0.25Φ(1−Φ)MCcBbAa(i− 1)ΦΦFCCBbAa(i− 1) + 0.125Φ(1−Φ)MCcBbAa(i− 1)(1−Φ)FCCBbAA(i−
1)+0.25Φ(1−Φ)MCcBbAa(i−1)ΦFCCBbAA(i−1)+0.125Φ(1−Φ)MCcBbAa(i−1)(1−Φ)FCCBBAa(i−1)+
0.25Φ(1−Φ)MCcBbAa(i−1)ΦFCCBBAa(i−1)+0.25Φ(1−Φ)MCcBbAa(i−1)FCCBBAA(i−1)+0.03125(1−
Φ)ΦMCcBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.0625(1−Φ)ΦMCcBbAa(i−1)Φ(1−Φ)FCcBbAa(i−1)+
0.0625(1−Φ)ΦMCcBbAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.125(1−Φ)ΦMCcBbAa(i−1)ΦΦFCcBbAa(i−1)+
0.0625(1 − Φ)ΦMCcBbAa(i− 1)(1 − Φ)FCcBbAA(i− 1) + 0.125(1 − Φ)ΦMCcBbAa(i− 1)ΦFCcBbAA(i− 1) +
0.0625(1−Φ)ΦMCcBbAa(i− 1)(1−Φ)FCcBBAa(i− 1) + 0.125(1−Φ)ΦMCcBbAa(i− 1)ΦFCcBBAa(i− 1) +
0.125(1−Φ)ΦMCcBbAa(i−1)FCcBBAA(i−1)+0.0625(1−Φ)ΦMCcBbAa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+
0.125(1−Φ)ΦMCcBbAa(i−1)Φ(1−Φ)FCCBbAa(i−1)+0.125(1−Φ)ΦMCcBbAa(i−1)(1−Φ)ΦFCCBbAa(i−
1)+0.25(1−Φ)ΦMCcBbAa(i−1)ΦΦFCCBbAa(i−1)+0.125(1−Φ)ΦMCcBbAa(i−1)(1−Φ)FCCBbAA(i−1)+
0.25(1−Φ)ΦMCcBbAa(i−1)ΦFCCBbAA(i−1)+0.125(1−Φ)ΦMCcBbAa(i−1)(1−Φ)FCCBBAa(i−1)+0.25(1−
Φ)ΦMCcBbAa(i−1)ΦFCCBBAa(i−1)+0.25(1−Φ)ΦMCcBbAa(i−1)FCCBBAA(i−1)+0.0625ΦΦMCcBbAa(i−
1)(1−Φ)(1−Φ)FCcBbAa(i− 1) + 0.125ΦΦMCcBbAa(i− 1)Φ(1−Φ)FCcBbAa(i− 1) + 0.125ΦΦMCcBbAa(i−
1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.25ΦΦMCcBbAa(i − 1)ΦΦFCcBbAa(i − 1) + 0.125ΦΦMCcBbAa(i − 1)(1 −
Φ)FCcBbAA(i−1)+0.25ΦΦMCcBbAa(i−1)ΦFCcBbAA(i−1)+0.125ΦΦMCcBbAa(i−1)(1−Φ)FCcBBAa(i−
1)+0.25ΦΦMCcBbAa(i−1)ΦFCcBBAa(i−1)+0.25ΦΦMCcBbAa(i−1)FCcBBAA(i−1)+0.125ΦΦMCcBbAa(i−
1)(1−Φ)(1−Φ)FCCBbAa(i− 1) + 0.25ΦΦMCcBbAa(i− 1)Φ(1−Φ)FCCBbAa(i− 1) + 0.25ΦΦMCcBbAa(i−
1)(1 − Φ)ΦFCCBbAa(i − 1) + 0.5ΦΦMCcBbAa(i − 1)ΦΦFCCBbAa(i − 1) + 0.25ΦΦMCcBbAa(i − 1)(1 −
Φ)FCCBbAA(i−1) + 0.5ΦΦMCcBbAa(i−1)ΦFCCBbAA(i−1) + 0.25ΦΦMCcBbAa(i−1)(1−Φ)FCCBBAa(i−
1) + 0.5ΦΦMCcBbAa(i − 1)ΦFCCBBAa(i − 1) + 0.5ΦΦMCcBbAa(i − 1)FCCBBAA(i − 1) + 0.03125(1 −
Φ)MCcBbAA(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.0625(1 − Φ)MCcBbAA(i − 1)Φ(1 − Φ)FCcBbAa(i −
1) + 0.0625(1 − Φ)MCcBbAA(i− 1)(1 − Φ)ΦFCcBbAa(i− 1) + 0.125(1 − Φ)MCcBbAA(i− 1)ΦΦFCcBbAa(i−
1) + 0.0625(1−Φ)MCcBbAA(i−1)(1−Φ)FCcBbAA(i−1) + 0.125(1−Φ)MCcBbAA(i−1)ΦFCcBbAA(i−1) +
0.0625(1 − Φ)MCcBbAA(i − 1)(1 − Φ)FCcBBAa(i − 1) + 0.125(1 − Φ)MCcBbAA(i − 1)ΦFCcBBAa(i − 1) +
0.125(1−Φ)MCcBbAA(i−1)FCcBBAA(i−1)+0.0625(1−Φ)MCcBbAA(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+
0.125(1−Φ)MCcBbAA(i− 1)Φ(1−Φ)FCCBbAa(i− 1) + 0.125(1−Φ)MCcBbAA(i− 1)(1−Φ)ΦFCCBbAa(i−
1) + 0.25(1−Φ)MCcBbAA(i−1)ΦΦFCCBbAa(i−1) + 0.125(1−Φ)MCcBbAA(i−1)(1−Φ)FCCBbAA(i−1) +
0.25(1−Φ)MCcBbAA(i−1)ΦFCCBbAA(i−1)+0.125(1−Φ)MCcBbAA(i−1)(1−Φ)FCCBBAa(i−1)+0.25(1−
Φ)MCcBbAA(i−1)ΦFCCBBAa(i−1) +0.25(1−Φ)MCcBbAA(i−1)FCCBBAA(i−1) +0.0625ΦMCcBbAA(i−
1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.125ΦMCcBbAA(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.125ΦMCcBbAA(i−1)(1−
Φ)ΦFCcBbAa(i−1)+0.25ΦMCcBbAA(i−1)ΦΦFCcBbAa(i−1)+0.125ΦMCcBbAA(i−1)(1−Φ)FCcBbAA(i−1)+
0.25ΦMCcBbAA(i−1)ΦFCcBbAA(i−1)+0.125ΦMCcBbAA(i−1)(1−Φ)FCcBBAa(i−1)+0.25ΦMCcBbAA(i−
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1)ΦFCcBBAa(i−1)+0.25ΦMCcBbAA(i−1)FCcBBAA(i−1)+0.125ΦMCcBbAA(i−1)(1−Φ)(1−Φ)FCCBbAa(i−
1) + 0.25ΦMCcBbAA(i − 1)Φ(1 − Φ)FCCBbAa(i − 1) + 0.25ΦMCcBbAA(i − 1)(1 − Φ)ΦFCCBbAa(i − 1) +
0.5ΦMCcBbAA(i−1)ΦΦFCCBbAa(i−1)+0.25ΦMCcBbAA(i−1)(1−Φ)FCCBbAA(i−1)+0.5ΦMCcBbAA(i−
1)ΦFCCBbAA(i− 1) + 0.25ΦMCcBbAA(i− 1)(1−Φ)FCCBBAa(i− 1) + 0.5ΦMCcBbAA(i− 1)ΦFCCBBAa(i−
1) + 0.5ΦMCcBbAA(i−1)FCCBBAA(i−1) + 0.03125(1−Φ)MCcBBAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1) +
0.0625(1−Φ)MCcBBAa(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.0625(1−Φ)MCcBBAa(i−1)(1−Φ)ΦFCcBbAa(i−
1) + 0.125(1 − Φ)MCcBBAa(i− 1)ΦΦFCcBbAa(i− 1) + 0.0625(1 − Φ)MCcBBAa(i− 1)(1 − Φ)FCcBbAA(i−
1)+0.125(1−Φ)MCcBBAa(i−1)ΦFCcBbAA(i−1)+0.0625(1−Φ)MCcBBAa(i−1)(1−Φ)FCcBBAa(i−1)+
0.125(1−Φ)MCcBBAa(i− 1)ΦFCcBBAa(i− 1) + 0.125(1−Φ)MCcBBAa(i− 1)FCcBBAA(i− 1) + 0.0625(1−
Φ)MCcBBAa(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.125(1 − Φ)MCcBBAa(i − 1)Φ(1 − Φ)FCCBbAa(i −
1) + 0.125(1 − Φ)MCcBBAa(i− 1)(1 − Φ)ΦFCCBbAa(i− 1) + 0.25(1 − Φ)MCcBBAa(i− 1)ΦΦFCCBbAa(i−
1) + 0.125(1 − Φ)MCcBBAa(i − 1)(1 − Φ)FCCBbAA(i − 1) + 0.25(1 − Φ)MCcBBAa(i − 1)ΦFCCBbAA(i −
1) + 0.125(1 − Φ)MCcBBAa(i − 1)(1 − Φ)FCCBBAa(i − 1) + 0.25(1 − Φ)MCcBBAa(i − 1)ΦFCCBBAa(i −
1) + 0.25(1 − Φ)MCcBBAa(i − 1)FCCBBAA(i − 1) + 0.0625ΦMCcBBAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i −
1) + 0.125ΦMCcBBAa(i − 1)Φ(1 − Φ)FCcBbAa(i − 1) + 0.125ΦMCcBBAa(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) +
0.25ΦMCcBBAa(i−1)ΦΦFCcBbAa(i−1)+0.125ΦMCcBBAa(i−1)(1−Φ)FCcBbAA(i−1)+0.25ΦMCcBBAa(i−
1)ΦFCcBbAA(i−1) + 0.125ΦMCcBBAa(i−1)(1−Φ)FCcBBAa(i−1) + 0.25ΦMCcBBAa(i−1)ΦFCcBBAa(i−
1) + 0.25ΦMCcBBAa(i − 1)FCcBBAA(i − 1) + 0.125ΦMCcBBAa(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) +
0.25ΦMCcBBAa(i−1)Φ(1−Φ)FCCBbAa(i−1)+0.25ΦMCcBBAa(i−1)(1−Φ)ΦFCCBbAa(i−1)+0.5ΦMCcBBAa(i−
1)ΦΦFCCBbAa(i−1)+0.25ΦMCcBBAa(i−1)(1−Φ)FCCBbAA(i−1)+0.5ΦMCcBBAa(i−1)ΦFCCBbAA(i−1)+
0.25ΦMCcBBAa(i−1)(1−Φ)FCCBBAa(i−1)+0.5ΦMCcBBAa(i−1)ΦFCCBBAa(i−1)+0.5ΦMCcBBAa(i−
1)FCCBBAA(i− 1) + 0.0625MCcBBAA(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) + 0.125MCcBBAA(i− 1)Φ(1 −
Φ)FCcBbAa(i−1)+0.125MCcBBAA(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.25MCcBBAA(i−1)ΦΦFCcBbAa(i−1)+
0.125MCcBBAA(i−1)(1−Φ)FCcBbAA(i−1) + 0.25MCcBBAA(i−1)ΦFCcBbAA(i−1) + 0.125MCcBBAA(i−
1)(1 − Φ)FCcBBAa(i − 1) + 0.25MCcBBAA(i − 1)ΦFCcBBAa(i − 1) + 0.25MCcBBAA(i − 1)FCcBBAA(i −
1) + 0.125MCcBBAA(i− 1)(1−Φ)(1−Φ)FCCBbAa(i− 1) + 0.25MCcBBAA(i− 1)Φ(1−Φ)FCCBbAa(i− 1) +
0.25MCcBBAA(i−1)(1−Φ)ΦFCCBbAa(i−1)+0.5MCcBBAA(i−1)ΦΦFCCBbAa(i−1)+0.25MCcBBAA(i−
1)(1−Φ)FCCBbAA(i−1)+0.5MCcBBAA(i−1)ΦFCCBbAA(i−1)+0.25MCcBBAA(i−1)(1−Φ)FCCBBAa(i−
1) + 0.5MCcBBAA(i − 1)ΦFCCBBAa(i − 1) + 0.5MCcBBAA(i − 1)FCCBBAA(i − 1) + 0.03125(1 − Φ)(1 −
Φ)MCCBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.0625(1−Φ)(1−Φ)MCCBbAa(i−1)Φ(1−Φ)FCcBbAa(i−
1) + 0.0625(1 − Φ)(1 − Φ)MCCBbAa(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.125(1 − Φ)(1 − Φ)MCCBbAa(i −
1)ΦΦFCcBbAa(i − 1) + 0.0625(1 − Φ)(1 − Φ)MCCBbAa(i − 1)(1 − Φ)FCcBbAA(i − 1) + 0.125(1 − Φ)(1 −
Φ)MCCBbAa(i − 1)ΦFCcBbAA(i − 1) + 0.0625(1 − Φ)(1 − Φ)MCCBbAa(i − 1)(1 − Φ)FCcBBAa(i − 1) +
0.125(1−Φ)(1−Φ)MCCBbAa(i− 1)ΦFCcBBAa(i− 1) + 0.125(1−Φ)(1−Φ)MCCBbAa(i− 1)FCcBBAA(i−
1)+0.0625(1−Φ)(1−Φ)MCCBbAa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.125(1−Φ)(1−Φ)MCCBbAa(i−
1)Φ(1−Φ)FCCBbAa(i−1) + 0.125(1−Φ)(1−Φ)MCCBbAa(i−1)(1−Φ)ΦFCCBbAa(i−1) + 0.25(1−Φ)(1−
Φ)MCCBbAa(i−1)ΦΦFCCBbAa(i−1)+0.125(1−Φ)(1−Φ)MCCBbAa(i−1)(1−Φ)FCCBbAA(i−1)+0.25(1−
Φ)(1−Φ)MCCBbAa(i−1)ΦFCCBbAA(i−1)+0.125(1−Φ)(1−Φ)MCCBbAa(i−1)(1−Φ)FCCBBAa(i−1)+
0.25(1 − Φ)(1 − Φ)MCCBbAa(i− 1)ΦFCCBBAa(i− 1) + 0.25(1 − Φ)(1 − Φ)MCCBbAa(i− 1)FCCBBAA(i−
1) + 0.0625Φ(1 − Φ)MCCBbAa(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) + 0.125Φ(1 − Φ)MCCBbAa(i− 1)Φ(1 −
Φ)FCcBbAa(i − 1) + 0.125Φ(1 − Φ)MCCBbAa(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.25Φ(1 − Φ)MCCBbAa(i −
1)ΦΦFCcBbAa(i− 1) + 0.125Φ(1−Φ)MCCBbAa(i− 1)(1−Φ)FCcBbAA(i− 1) + 0.25Φ(1−Φ)MCCBbAa(i−
1)ΦFCcBbAA(i− 1) + 0.125Φ(1 − Φ)MCCBbAa(i− 1)(1 − Φ)FCcBBAa(i− 1) + 0.25Φ(1 − Φ)MCCBbAa(i−
1)ΦFCcBBAa(i− 1) + 0.25Φ(1 − Φ)MCCBbAa(i− 1)FCcBBAA(i− 1) + 0.125Φ(1 − Φ)MCCBbAa(i− 1)(1 −
Φ)(1−Φ)FCCBbAa(i−1)+0.25Φ(1−Φ)MCCBbAa(i−1)Φ(1−Φ)FCCBbAa(i−1)+0.25Φ(1−Φ)MCCBbAa(i−
1)(1−Φ)ΦFCCBbAa(i− 1) + 0.5Φ(1−Φ)MCCBbAa(i− 1)ΦΦFCCBbAa(i− 1) + 0.25Φ(1−Φ)MCCBbAa(i−
1)(1−Φ)FCCBbAA(i−1)+0.5Φ(1−Φ)MCCBbAa(i−1)ΦFCCBbAA(i−1)+0.25Φ(1−Φ)MCCBbAa(i−1)(1−
Φ)FCCBBAa(i−1)+0.5Φ(1−Φ)MCCBbAa(i−1)ΦFCCBBAa(i−1)+0.5Φ(1−Φ)MCCBbAa(i−1)FCCBBAA(i−
1) + 0.0625(1 − Φ)ΦMCCBbAa(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) + 0.125(1 − Φ)ΦMCCBbAa(i− 1)Φ(1 −
Φ)FCcBbAa(i − 1) + 0.125(1 − Φ)ΦMCCBbAa(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) + 0.25(1 − Φ)ΦMCCBbAa(i −
1)ΦΦFCcBbAa(i− 1) + 0.125(1−Φ)ΦMCCBbAa(i− 1)(1−Φ)FCcBbAA(i− 1) + 0.25(1−Φ)ΦMCCBbAa(i−
1)ΦFCcBbAA(i− 1) + 0.125(1 − Φ)ΦMCCBbAa(i− 1)(1 − Φ)FCcBBAa(i− 1) + 0.25(1 − Φ)ΦMCCBbAa(i−
1)ΦFCcBBAa(i− 1) + 0.25(1 − Φ)ΦMCCBbAa(i− 1)FCcBBAA(i− 1) + 0.125(1 − Φ)ΦMCCBbAa(i− 1)(1 −
Φ)(1−Φ)FCCBbAa(i−1)+0.25(1−Φ)ΦMCCBbAa(i−1)Φ(1−Φ)FCCBbAa(i−1)+0.25(1−Φ)ΦMCCBbAa(i−
1)(1−Φ)ΦFCCBbAa(i− 1) + 0.5(1−Φ)ΦMCCBbAa(i− 1)ΦΦFCCBbAa(i− 1) + 0.25(1−Φ)ΦMCCBbAa(i−
1)(1 − Φ)FCCBbAA(i − 1) + 0.5(1 − Φ)ΦMCCBbAa(i − 1)ΦFCCBbAA(i − 1) + 0.25(1 − Φ)ΦMCCBbAa(i −
1)(1 − Φ)FCCBBAa(i − 1) + 0.5(1 − Φ)ΦMCCBbAa(i − 1)ΦFCCBBAa(i − 1) + 0.5(1 − Φ)ΦMCCBbAa(i −
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1)FCCBBAA(i−1)+0.125ΦΦMCCBbAa(i−1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.25ΦΦMCCBbAa(i−1)Φ(1−
Φ)FCcBbAa(i−1)+0.25ΦΦMCCBbAa(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.5ΦΦMCCBbAa(i−1)ΦΦFCcBbAa(i−
1)+0.25ΦΦMCCBbAa(i−1)(1−Φ)FCcBbAA(i−1)+0.5ΦΦMCCBbAa(i−1)ΦFCcBbAA(i−1)+0.25ΦΦMCCBbAa(i−
1)(1−Φ)FCcBBAa(i− 1) + 0.5ΦΦMCCBbAa(i− 1)ΦFCcBBAa(i− 1) + 0.5ΦΦMCCBbAa(i− 1)FCcBBAA(i−
1)+0.25ΦΦMCCBbAa(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.5ΦΦMCCBbAa(i−1)Φ(1−Φ)FCCBbAa(i−1)+
0.5ΦΦMCCBbAa(i−1)(1−Φ)ΦFCCBbAa(i−1)+ΦΦMCCBbAa(i−1)ΦΦFCCBbAa(i−1)+0.5ΦΦMCCBbAa(i−
1)(1−Φ)FCCBbAA(i−1)+ΦΦMCCBbAa(i−1)ΦFCCBbAA(i−1)+0.5ΦΦMCCBbAa(i−1)(1−Φ)FCCBBAa(i−
1)+ΦΦMCCBbAa(i−1)ΦFCCBBAa(i−1)+ΦΦMCCBbAa(i−1)FCCBBAA(i−1)+0.0625(1−Φ)MCCBbAA(i−
1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.125(1 − Φ)MCCBbAA(i − 1)Φ(1 − Φ)FCcBbAa(i − 1) + 0.125(1 −
Φ)MCCBbAA(i− 1)(1 − Φ)ΦFCcBbAa(i− 1) + 0.25(1 − Φ)MCCBbAA(i− 1)ΦΦFCcBbAa(i− 1) + 0.125(1 −
Φ)MCCBbAA(i − 1)(1 − Φ)FCcBbAA(i − 1) + 0.25(1 − Φ)MCCBbAA(i − 1)ΦFCcBbAA(i − 1) + 0.125(1 −
Φ)MCCBbAA(i − 1)(1 − Φ)FCcBBAa(i − 1) + 0.25(1 − Φ)MCCBbAA(i − 1)ΦFCcBBAa(i − 1) + 0.25(1 −
Φ)MCCBbAA(i−1)FCcBBAA(i−1)+0.125(1−Φ)MCCBbAA(i−1)(1−Φ)(1−Φ)FCCBbAa(i−1)+0.25(1−
Φ)MCCBbAA(i − 1)Φ(1 − Φ)FCCBbAa(i − 1) + 0.25(1 − Φ)MCCBbAA(i − 1)(1 − Φ)ΦFCCBbAa(i − 1) +
0.5(1 − Φ)MCCBbAA(i − 1)ΦΦFCCBbAa(i − 1) + 0.25(1 − Φ)MCCBbAA(i − 1)(1 − Φ)FCCBbAA(i − 1) +
0.5(1−Φ)MCCBbAA(i−1)ΦFCCBbAA(i−1)+0.25(1−Φ)MCCBbAA(i−1)(1−Φ)FCCBBAa(i−1)+0.5(1−
Φ)MCCBbAA(i− 1)ΦFCCBBAa(i− 1) + 0.5(1−Φ)MCCBbAA(i− 1)FCCBBAA(i− 1) + 0.125ΦMCCBbAA(i−
1)(1−Φ)(1−Φ)FCcBbAa(i−1)+0.25ΦMCCBbAA(i−1)Φ(1−Φ)FCcBbAa(i−1)+0.25ΦMCCBbAA(i−1)(1−
Φ)ΦFCcBbAa(i−1)+0.5ΦMCCBbAA(i−1)ΦΦFCcBbAa(i−1)+0.25ΦMCCBbAA(i−1)(1−Φ)FCcBbAA(i−1)+
0.5ΦMCCBbAA(i−1)ΦFCcBbAA(i−1)+0.25ΦMCCBbAA(i−1)(1−Φ)FCcBBAa(i−1)+0.5ΦMCCBbAA(i−
1)ΦFCcBBAa(i−1)+0.5ΦMCCBbAA(i−1)FCcBBAA(i−1)+0.25ΦMCCBbAA(i−1)(1−Φ)(1−Φ)FCCBbAa(i−
1) + 0.5ΦMCCBbAA(i − 1)Φ(1 − Φ)FCCBbAa(i − 1) + 0.5ΦMCCBbAA(i − 1)(1 − Φ)ΦFCCBbAa(i − 1) +
ΦMCCBbAA(i − 1)ΦΦFCCBbAa(i − 1) + 0.5ΦMCCBbAA(i − 1)(1 − Φ)FCCBbAA(i − 1) + ΦMCCBbAA(i −
1)ΦFCCBbAA(i − 1) + 0.5ΦMCCBbAA(i − 1)(1 − Φ)FCCBBAa(i − 1) + ΦMCCBbAA(i − 1)ΦFCCBBAa(i −
1) + ΦMCCBbAA(i− 1)FCCBBAA(i− 1) + 0.0625(1 − Φ)MCCBBAa(i− 1)(1 − Φ)(1 − Φ)FCcBbAa(i− 1) +
0.125(1−Φ)MCCBBAa(i− 1)Φ(1−Φ)FCcBbAa(i− 1) + 0.125(1−Φ)MCCBBAa(i− 1)(1−Φ)ΦFCcBbAa(i−
1) + 0.25(1 − Φ)MCCBBAa(i − 1)ΦΦFCcBbAa(i − 1) + 0.125(1 − Φ)MCCBBAa(i − 1)(1 − Φ)FCcBbAA(i −
1) + 0.25(1−Φ)MCCBBAa(i− 1)ΦFCcBbAA(i− 1) + 0.125(1−Φ)MCCBBAa(i− 1)(1−Φ)FCcBBAa(i− 1) +
0.25(1 − Φ)MCCBBAa(i− 1)ΦFCcBBAa(i− 1) + 0.25(1 − Φ)MCCBBAa(i− 1)FCcBBAA(i− 1) + 0.125(1 −
Φ)MCCBBAa(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.25(1 − Φ)MCCBBAa(i − 1)Φ(1 − Φ)FCCBbAa(i −
1) + 0.25(1 − Φ)MCCBBAa(i − 1)(1 − Φ)ΦFCCBbAa(i − 1) + 0.5(1 − Φ)MCCBBAa(i − 1)ΦΦFCCBbAa(i −
1) + 0.25(1 − Φ)MCCBBAa(i − 1)(1 − Φ)FCCBbAA(i − 1) + 0.5(1 − Φ)MCCBBAa(i − 1)ΦFCCBbAA(i −
1) + 0.25(1 − Φ)MCCBBAa(i − 1)(1 − Φ)FCCBBAa(i − 1) + 0.5(1 − Φ)MCCBBAa(i − 1)ΦFCCBBAa(i −
1) + 0.5(1 − Φ)MCCBBAa(i − 1)FCCBBAA(i − 1) + 0.125ΦMCCBBAa(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i −
1) + 0.25ΦMCCBBAa(i − 1)Φ(1 − Φ)FCcBbAa(i − 1) + 0.25ΦMCCBBAa(i − 1)(1 − Φ)ΦFCcBbAa(i − 1) +
0.5ΦMCCBBAa(i−1)ΦΦFCcBbAa(i−1)+0.25ΦMCCBBAa(i−1)(1−Φ)FCcBbAA(i−1)+0.5ΦMCCBBAa(i−
1)ΦFCcBbAA(i− 1) + 0.25ΦMCCBBAa(i− 1)(1−Φ)FCcBBAa(i− 1) + 0.5ΦMCCBBAa(i− 1)ΦFCcBBAa(i−
1) + 0.5ΦMCCBBAa(i − 1)FCcBBAA(i − 1) + 0.25ΦMCCBBAa(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) +
0.5ΦMCCBBAa(i−1)Φ(1−Φ)FCCBbAa(i−1)+0.5ΦMCCBBAa(i−1)(1−Φ)ΦFCCBbAa(i−1)+ΦMCCBBAa(i−
1)ΦΦFCCBbAa(i− 1) + 0.5ΦMCCBBAa(i− 1)(1 − Φ)FCCBbAA(i− 1) + ΦMCCBBAa(i− 1)ΦFCCBbAA(i−
1) + 0.5ΦMCCBBAa(i−1)(1−Φ)FCCBBAa(i−1) + ΦMCCBBAa(i−1)ΦFCCBBAa(i−1) + ΦMCCBBAa(i−
1)FCCBBAA(i − 1) + 0.125MCCBBAA(i − 1)(1 − Φ)(1 − Φ)FCcBbAa(i − 1) + 0.25MCCBBAA(i − 1)Φ(1 −
Φ)FCcBbAa(i−1)+0.25MCCBBAA(i−1)(1−Φ)ΦFCcBbAa(i−1)+0.5MCCBBAA(i−1)ΦΦFCcBbAa(i−1)+
0.25MCCBBAA(i− 1)(1−Φ)FCcBbAA(i− 1) + 0.5MCCBBAA(i− 1)ΦFCcBbAA(i− 1) + 0.25MCCBBAA(i−
1)(1−Φ)FCcBBAa(i− 1) + 0.5MCCBBAA(i− 1)ΦFCcBBAa(i− 1) + 0.5MCCBBAA(i− 1)FCcBBAA(i− 1) +
0.25MCCBBAA(i − 1)(1 − Φ)(1 − Φ)FCCBbAa(i − 1) + 0.5MCCBBAA(i − 1)Φ(1 − Φ)FCCBbAa(i − 1) +
0.5MCCBBAA(i − 1)(1 − Φ)ΦFCCBbAa(i − 1) + MCCBBAA(i − 1)ΦΦFCCBbAa(i − 1) + 0.5MCCBBAA(i −
1)(1−Φ)FCCBbAA(i− 1) +MCCBBAA(i− 1)ΦFCCBbAA(i− 1) + 0.5MCCBBAA(i− 1)(1−Φ)FCCBBAa(i−
1) + MCCBBAA(i− 1)ΦFCCBBAa(i− 1) + MCCBBAA(i− 1)FCCBBAA(i− 1)],
alongside an identical set of equations for females of each genotype.

The second stage is to normalise these proportional frequencies to fill the range from zero to one. We
begin by calculating the overall fitness of the entire population by summing the proportional genotype
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frequencies resulting from the above equations to give:

Ω̄ = Me
ccbbaa + Me

ccbbAa + Me
ccbbAA + Me

ccBbaa + Me
ccBbAa + Me

ccBbAA + Me
ccBBaa + Me

ccBBAa + Me
ccBBAA

+ Me
Ccbbaa + Me

CcbbAa + Me
CcbbAA + Me

CcBbaa + Me
CcBbAa + Me

CcBbAA + Me
CcBBaa + Me

CcBBAa + Me
CcBBAA

+ Me
CCbbaa + Me

CCbbAa + Me
CCbbAA + Me

CCBbaa + Me
CCBbAa + Me

CCBbAA + Me
CCBBaa + Me

CCBBAa + Me
ccBBAA

+ F e
ccbbaa + F e

ccbbAa + F e
ccbbAA + F e

ccBbaa + F e
ccBbAa + F e

ccBbAA + F e
ccBBaa + F e

ccBBAa + F e
ccBBAA

+ F e
Ccbbaa + F e

CcbbAa + F e
CcbbAA + F e

CcBbaa + F e
CcBbAa + F e

CcBbAA + F e
CcBBaa + F e

CcBBAa + F e
CcBBAA

+ F e
CCbbaa + F e

CCbbAa + F e
CCbbAA + F e

CCBbaa + F e
CCBbAa + F e

CCBbAA + F e
CCBBaa + F e

CCBBAa + F e
ccBBAA.

This is then used as a normalising factor to give the final genotype frequencies for a particular generation
as follows:

Mccbbaa(i) = Me
ccbbaa/Ω̄, MccbbAa(i) = Me

ccbbAa/Ω̄, MccbbAA(i) = Me
ccbbAA/Ω̄,

MccBbaa(i) = Me
ccBbaa/Ω̄, MccBbAa(i) = Me

ccBbAa/Ω̄, MccBbAA(i) = Me
ccBbAA/Ω̄,

MccBBaa(i) = Me
ccBBaa/Ω̄, MccBBAa(i) = Me

ccBBAa/Ω̄, MccBBAA(i) = Me
ccBBAA/Ω̄,

MCcbbaa(i) = Me
Ccbbaa/Ω̄, MCcbbAa(i) = Me

CcbbAa/Ω̄, MCcbbAA(i) = Me
CcbbAA/Ω̄,

MCcBbaa(i) = Me
CcBbaa/Ω̄, MCcBbAa(i) = Me

CcBbAa/Ω̄, MCcBbAA(i) = Me
CcBbAA/Ω̄,

MCcBBaa(i) = Me
CcBBaa/Ω̄, MCcBBAa(i) = Me

CcBBAa/Ω̄, MCcBBAA(i) = Me
CcBBAA/Ω̄,

MCCbbaa(i) = Me
CCbbaa/Ω̄, MCCbbAa(i) = Me

CCbbAa/Ω̄, MCCbbAA(i) = Me
CCbbAA/Ω̄,

MCCBbaa(i) = Me
CCBbaa/Ω̄, MCCBbAa(i) = Me

CCBbAa/Ω̄, MCCBbAA(i) = Me
CCBbAA/Ω̄,

MCCBBaa(i) = Me
CCBBaa/Ω̄, MCCBBAa(i) = Me

CCBBAa/Ω̄, MCCBBAA(i) = Me
CCBBAA/Ω̄,

Fccbbaa(i) = F e
ccbbaa/Ω̄, FccbbAa(i) = F e

ccbbAa/Ω̄, FccbbAA(i) = F e
ccbbAA/Ω̄,

FccBbaa(i) = F e
ccBbaa/Ω̄, FccBbAa(i) = F e

ccBbAa/Ω̄, FccBbAA(i) = F e
ccBbAA/Ω̄,

FccBBaa(i) = F e
ccBBaa/Ω̄, FccBBAa(i) = F e

ccBBAa/Ω̄, FccBBAA(i) = F e
ccBBAA/Ω̄,

FCcbbaa(i) = F e
Ccbbaa/Ω̄, FCcbbAa(i) = F e

CcbbAa/Ω̄, FCcbbAA(i) = F e
CcbbAA/Ω̄,

FCcBbaa(i) = F e
CcBbaa/Ω̄, FCcBbAa(i) = F e

CcBbAa/Ω̄, FCcBbAA(i) = F e
CcBbAA/Ω̄,

FCcBBaa(i) = F e
CcBBaa/Ω̄, FCcBBAa(i) = F e

CcBBAa/Ω̄, FCcBBAA(i) = F e
CcBBAA/Ω̄,

FCCbbaa(i) = F e
CCbbaa/Ω̄, FCCbbAa(i) = F e

CCbbAa/Ω̄, FCCbbAA(i) = F e
CCbbAA/Ω̄,

FCCBbaa(i) = F e
CCBbaa/Ω̄, FCCBbAa(i) = F e

CCBbAa/Ω̄, FCCBbAA(i) = F e
CCBbAA/Ω̄,

FCCBBaa(i) = F e
CCBBaa/Ω̄, FCCBBAa(i) = F e

CCBBAa/Ω̄, FCCBBAA(i) = F e
CCBBAA/Ω̄.

We then insert these values into the proportional genotype frequency equations to calculate the values for
the next generation and so on until the desired end point is reached.
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