Appendix 2. Incompatibility Matrices with incompatibilities allowed to arise in the same
population

Rows: (S;, S, S;int.

-+

b

«— —

Columns: (S5, S3) S,

. . . Sz, S3
S+ derived S2 derived S3 derived derived
ad dg gk be eh hj cf fi ij jk
S1xS2 S1xS2 S1xS2 S1xS2
» ad S1xS3 S1xS3 S1xS3 S1xS2 S1x S2 S1xS2 S1xS3 S1xS3 S1xS3 S1xS3
g
E
@ S1xS2 S1xS2 S1xS2 S1xS2
Q dg S1xS3 S1xS3 S1xS3 S1xS2 S1xS2 S1xS2 S1xS3 S1xS3 S1xS3 S1xS3
S1xS2 S1xS2 S1xS2
(%] be S1xS2 S1x S2 S1xS2 S2 x S3 S2x S3 S2x S3 S2x S3 S2x S3 S2x S3 S1xS2
g
E
@ S1xS2 S1xS2 S1xS2
Q eg S1xS2 S1xS2 S1xS2 S2x S3 S2x S3 S2x S3 S2x S3 S2x S3 S2x S3 S1xS2
of | S1xS3  S1xS3  S1xS3  S2xS3  S2xS3  s2xs3 o *X%5 SIXB% SIXSY sixs3
@
Q ) S1xS3 S1xS3 S1xS3
[}
S fi S1xS3 S1xS3 S1xS3 S2x S3 S2x S3 S2x S3 S2 x S3 S2 x S3 S2 x S3 S1xS3
3
. S1xS3 S1xS3 S1xS3
ij S1xS3 S1xS3 S1xS3 S2x S3 S2x S3 S2x S3 S2 x S3 S2 x S3 S2 x S3 S1x S3
A1 order
%) S1xS3 S1xS3 S1xS3
= gh S1xS3 S1xS3 - S2x S3 S2x S3 - -
. A: order Az order S2x S3 S2x S3 S2x S3
Q
[}
=3 : S1xS3  S1xS3  S1xS3 ~
3 hj S1xS3 S1xS3 S1x S3 S2x S3 S2x S3 S2 x S3 S2 x S3 S2 x S3 S2 x S3
A3 order A4 order



Rows: (S, S,) S;int.

(=

LN

«— >

Columns: (S, S5 S

. . . S1, S3
S+ derived Sz derived S3 derived derived
ad dh hj be eg gk cf fi ij jk
S1xS2 S1xS2 S1xS2
» ad S1xS3 S1xS3 S1xS3 S1xS2 S1xS2 S1xS2 S1xS3 S1xS3 S1xS3 S1xS2
g
2
] S1xS2 S1xS2 S1xS2
Q dg S1xS3 S1xS3 S1xS3 S1xS2 S1xS2 S1xS2 S1xS3 S1xS3 S1xS3 S1xS2
S1xS2 S1xS2 S1xS2 S1xS2
,\(é') be S1xS2 S1xS2 S1xS2 S2 % S3 S2 % S3 S2 % S3 S2x S3 S2xS3 S2x S3 S2 % S3
[0}
3.
@ S1xS2 S1xS2 S1xS2 S1xS2
o eg S1xS2 S1xS2 S1xS2 S2 % S3 S2 % S3 S2 % S3 S2xS3 S2xS3 S2x S3 S2 % S3
of | S1xS3  S1xS3  S1xS3  S2xS3  S2xS3  s2xs3 o1 X%5 S1XS% SIXSY syys3
¢
=3 ) S1xS3 S1xS3 S1xS3
g, fi S1xS3 S1xS3 S1xS3 S2xS3 S2x S3 S2xS3 S2 % S3 S2 % S3 S2 % S3 S2xS3
3
" S1xS3 S1xS3 S1xS3
ij S1xS3 S1xS3 S1xS3 S2x S3 S2x S3 S2xS3 S2 % S3 S2 % S3 S2 % S3 S2x S3
A1 order
@ S1xS3 S1xS3 S1xS3 ~
—m gh S1xS3 S1xS3 - S2x S3 S2x S3 - S2 % S3 S2 % S3 S2 % S3
N Az order Az order
Q
[0}
Z . S1xS3 S1xS3 S1xS3
< d _
3 hj S1xS3 S1xS3 S1x S3 S2x S3 S2x S3 S2x S3 S2 % S3 S2 % S3 S2 x S3
A4 order A; order



Rows: (S;, S,) S;int.

2

(=

LN

«— >

S

Columns: (5;, S, S; anc.

3

. . . S1, S2
S+ derived Sz derived S3 derived derived
ad dg [o]] be eh hj cf fi ik jk
S1xS2 S1xS2 S1xS2
» ad S1xS3 S1xS3 S1xS3 S1xS2 S1xS2 S1xS2 S1xS3 S1xS3 S1xS3 S1xS3
g
2
@ S1xS2 S1xS2 S1xS2
Q dg S1xS3 S1xS3 S1xS3 S1xS2 S1xS2 S1xS2 S1xS3 S1xS3 S1xS3 S1xS3
S1xS2 S1xS2 S1xS2
o be S1xS2 S1xS2 S1xS2 S2 % S3 S2 % S3 S2 % S3 S2xS3 S2xS3 S2x S3 S2x S3
g
2
@ S1xS2 S1xS2 S1xS2
Q eg S1xS2 S1xS2 S1xS2 S2 % S3 S2 % S3 S2 % S3 S2xS3 S2xS3 S2x S3 S2x S3
of | S1xS3  S1xS3  S1xS3  S2xS3  S2xS3  s2xs3 oI X%5 S1X%3 SIXSI SIXSI
¢
=3 ) S1xS3 S1xS3 S1xS3 S1xS3
g, fi S1xS3 S1xS3 S1xS3 S2xS3 S2xS3 S2xS3 S2 % S3 S2 % S3 S2 % S3 S2 % S3
3
" S1xS3 S1xS3 S1xS3 S1xS3
ij S1xS3 S1xS3 S1xS3 S2x S3 S2xS3 S2xS3 S2 % S3 S2 % S3 S2 % S3 S2 % S3
@ S1xS3 S1xS3 S1xS3 S1xS3
—m gh S1xS3 S1xS3 - S2xS3 S2x S3 - S2 % S3 S2 % S3 S2 % S3 S2 % S3
N Az order Az order
Q
[0}
Z . S1xS3 S1xS3 S1xS3 S1xS3
3 hj S1xS3 S1xS3 S1xS3 S2x S3 S2x S3 S2x S3 S2 % S3 S2 % S3 S2 x S3 S2 % S3
A4 order A4 order



Rows: (S;, S, S;int.

Columns: (5, S, S;int.

S+ derived S> derived S3 derived S1, Sz derived
ad dg be eg cf fi ij gh hj
S1xS2  S1xS2
o | a0 | SXT TXF s1xs2 S1xS2 | S1xS3 S1xS3 S1xS3 S1xS3  S1xS3
&
)
3 S1xS2  S1xS2
& | dg | 31XE 31XSE stxs2 s1xs2  S1xS3  S1xS3  S1xS3  S1xS3  S1xS3
As order
S1xS2  S1xS2
@ | ve | stxs2  stxs2 S X32 X2 s2xs3  S2xS3 S2xS3 S2xS3  S2xS3
&
)
5 S1xS2  S1xS2
& | eg | stxs2 stxs2 %32 S1XS2 syxs3  s2xS3  S2xS3 | S2xS3  S2xS3
As order
S1xS3  S1xS3  S1xS3 | S1xS3  S1xS3
of | S1xS3  S1xS3  S2xS3  82xS83 g5, 93  s2xS3  S2xS3  S2xS3  S2xS3
&
a . S1xS3  S1xS3  S1xS3 | S1xS3  S1xS3
S | fi | S1xS3  S1xS3  S2xS3  S2xS3 | 55,93  S2xS3  S2xS3 | S2xS3  S2xS3
3
) S1xS3  S1xS3  S1xS3 | S1xS3  S1xS3
j | S1xS3  S1xS3  S2xS3  S2xS3  g5,93  S2xS3  S2xS3 | S2xS3  S2xS3
% S1xS3  S1xS3  S1xS3 | S1xS3  S1xS3
L | gh | s1xs3  s1xS3  S2xS3  S2xS3
P oo Ay S2xS3  S2xS3  S2xS3  S2xS3  S2xS3
Q.
D
s . S1xS3  S1xS3  S1xS3 . S1xS3  S1xS3
g | M | S1xS3  S1xS3  S2xS3  S2xS3 | 55,93  S2xS3  S2xS3 | S2xS3  S2xS3



Rows: (5, S, S; anc.

Columns: (5;, S, S; anc.

S+ derived S> derived S3 derived dse1r‘ivse2d
ad dg [o]] be eh hj cf fi ik jk
S1xS2  S1xS2  S1xS2
ad | S1XS2 S1x%2 S1XS2 sixs2 s1xS2  S1xS2  S1xS3  S1xS3  S1xS3  S1xS3
@
a S1xS2  S1xS2  S1xS2
D
S | do | g1r8s S1xS5 S1rSs S1xS2  S1xS2  $1xS2  S1xS3  S1xS3  S1xS3  S1xS3
3
| s1xs2  S1xS2  S1xS2
g | SiSE XT NXT s1xs2 s1xs2 S1xS2 S1xS3 S1xS3 S1xS3 i:;rdse?,r
be | S1xS2 S1xS2  S1xS2 g;igg g;igg g;igg S2xS3  S2xS3  S2xS3 | S2xS3
@
o S1xS2  S1xS2  S1xS2
§ | en | sixs2 sixsz  sixsz %32 X X35  S2xS3 S2xS3  S2xS3 S2xS3
3
. S1xS2  S1xS2  S1xS2
hi | S1xs2  s1xs2  s1xs2 o %Sc XS2 S1XSZ saxs3  s2xS3 S2xS3 is;(jse?,r
S1xS3  S1xS3  S1xS3  S1xS3
of | S1xS3  S1xS3  S1xS3  S2xS3  S2xS3  S2xS3 g XSy SAXS3 SIxS3 SIxSS
&
a . S1xS3  S1xS3  S1xS3 = S1xS3
D
g fi | S1xS3  S1xS3  S1xS3  S2xS3  S2xS3  S2xS3  gorioe  SIXS3 SIxS3 S1xS3
3
. S1xS3  S1xS3  S1xS3 = S1xS3
k | S1xS3  S1xS3  S1xS3  S2xS3  S2xS3  s2xs3 o xS0 X% SIXSI SIXSI
o | S1xS3  S1xS3  S1xS3 = S1xS3
= | k| s1xS3  S1xS3  S1xS3  s2xs3  s2xs3  S2xss X3 X X X
N Ag order Ag order
o)
3.
(]
[oX



Rows: (5, S, S; anc.

(=

LN

«— >

Columns: (S, S5 S

S+ derived S> derived S3 derived dse1r‘ivse:ij
ad dh hj be eg gk cf fi ij jk
S1xS2  S1xS2  S1xS2
ad | S1XS2 S1xS2 S1XS2 sixs2 s1xS2  S1xS2  S1xS3  S1xS3  S1xS3 | S1xS2
@
a S1xS2  S1xS2  S1xS2
D
S | do | §1r85 S1xS5 S1rSs S1xS2  S1xS2  $1xS2  S1xS3  S1xS3  S1xS3  S1xS2
3
| s1xs2  S1xS2  S1xS2
g | SiSE XT NXT s1xs2 s1xs2 S1xS2 S1xS3 S1xS3 S1xS3 i:;rdsezr
S1xS2  S1xS2  S1xS2 S1xS2
be | S1xS2 S1xS2 S1xS2 o1 %5L XS SIXSZ soxs3  s2xs3 s2xs3 ol XSP
@
o S1xS2  S1xS2  S1xS2 S1xS2
§ | en | sixsz sixsz  sixsz %32 X X3 s2xss saxss saxss g% 3
3
. S1xS2  S1xS2  S1xS2 S1xS2
ho| stxs2  s1xs2  s1xs2 o %Ss X2 SIXSZ saxs3 s2xs3 s2xs3 o1 XSP
of | S1xS3  S1xS3  S1xS3  S2xS3  S2xS3  S2xS3 g XSy XS SIXS3 soxs3
&
a . S1xS3  S1xS3  S1xS3
D
g fi | S1xS3  S1xS3  S1xS3  S2xS3  S2xS3  S2xS3  gorioe  TXS3 XSS soxs3
3
. S1xS3  S1xS3  S1xS3 = S2xS3
k | S1xS3  S1xS3  S1xS3 | S2xS3  S2xS3  §2xS3 g x5S 0% IXSS S2xS8
o | S1xS3  S1xS3  S1xS3 )
2 | k| s1xS3  S1xs3  S1xS3  s2xs3  s2xs3  S2xs3 X3 XL 7%
N Ag order A7 order
o)
3.
(]
[oX



Rows: (5, S, S; anc.

o+

N

«— F—>

Columns: (S5, S3) S,

S+ derived S> derived S3 derived dsezr‘ivse:ij
ad dg gk be eh hj cf fi ij jk
S1xS2  S1xS2  S1xS2 S1xS2
ad | S1XS2 S1x%2 SXS2 sixs2 s1xS2  S1xS2  S1xS3  S1xS3  S1xS3 | o1 XS
@
a S1xS2  S1xS2  S1xS2 S1xS2
D
T | dg | o1rSs S1rSs o1iss s1xS2  S1xS2  $1xS2  S1xS3  S1xS3  S1xS3  o1X32
3
| s1xs2  S1xS2  S1xS2 S1xS2
g | SiSE T KT s1xs2 s1xS2 S1xS2 S1xS3 S1xS3 S1xS3  o1X°2
be | S1xS2 S1xS2  S1xS2 g;igg g;igg g;igg S2xS3  S2xS3  S2xS3 | S1xS2
&L
o S1xS2  S1xS2  S1xS2
§ | en | sixs2 sixsz  sixs2 %32 X X35  S2xS3 S2xS3 S2xS3 182
3
. S1xS2  S1xS2  S1xS2
hio| Stxs2  s1xs2  S1xs2 o %Sc X2 S1XSZ saxs3 s2xS3 S2xS3 i:;rdsezr
of | S1xS3  S1xS3  S1xS3  S2xS3  S2xS3  S2xS3 g XSy XS SIXS3 sixs3
&
a . S1xS3  S1xS3  S1xS3
D
g fi | S1xS3  S1xS3  S1xS3  S2xS3  S2xS3  S2xS3  orioe  SXS3 XSS s1xs3
3
. S1xS3  S1xS3  S1xS3
k | S1xS3  S1xS3  S1xS3  S2xS3  S2xS3  s2xs3 o X253 S1X%% SIXSI i:;rdsear
o | S1xS3  S1xS3  S1xS3 )
2 | k| s1xs3  S1xs3  S1xS3  s2xs3  s2xs3 S2xs3 X3 XL V%3]
N A7 order Ag order
o)
3.
(]
Q



o+

N

«— F—>

Rows: (S5, S5 S/ Columns: (S5, S3) S,
S+ derived S> derived S3 derived dsezr‘ivse:ij
ad dg gk be eh hj cf fi ij jk
S1xS2  S1xS2  S1xS2 S1xS2
ad | S1XS2 S1x%2 SXS2 sixs2 s1xS2  S1xS2  S1xS3  S1xS3  S1xS3 | o1 XS
wn
a S1xS2  S1xS2  S1xS2 S1xS2
D
T | dg | o1rSs S1rSs o1iss s1xS2  S1xS2  $1xS2  S1xS3  S1xS3  S1xS3  o1X32
3
S1xS2  S1xS2  S1xS2 S1xS2
ok | X2 TXFZ X s1xs2 S1xS2  S1xS2 | S1xS3 S1xS3  S1xS3  o|%SP
be | S1xS2 S1xS2  S1xS2 g;igg g;igg g;igg S2xS3  S2xS3  S2xS3 | S1xS2
@
o S1xS2  S1xS2  S1xS2
§ | en | sixs2 sixsz  sixs2 %32 X X35  S2xS3 S2xS3 S2xS3 182
3
. S1xS2  S1xS2  S1xS2
hio| Stxs2  s1xs2  S1xs2 o %Sc X2 S1XSZ saxs3 s2xS3 S2xS3 i:;rdsezr
of | S1xS3  S1xS3  S1xS3  S2xS3  S2xS3  S2xS3 g XSy XS SIXS3 sixs3
&
a . S1xS3  S1xS3  S1xS3
D
g fi | S1xS3  S1xS3  S1xS3  S2xS3  S2xS3  S2xS3  orioe  SXS3 XSS s1xs3
3
) S1xS3  S1xS3  S1xS3
i | S1xS3  S1xS3  S1xS3  S2xS3  S2xS3  s2xs3  oIX%5 SIXS% SIXSI i:;rdsear
o | S1xS2  S1xS2  S1xS2 S1xS2
Pl k| 31%85  Sixss  Sixss S1xsz stxs2 i:;rdsezr S1xS3  S1xS3 i:;rdsear R
o)
3.
(]
[oX



Rows: (52, 53) 57

Columns: (S, S5 S

o+

N

-+

[

S+ derived S> derived S3 derived dse1r‘ivse:ij
ad dh hj be eg gk cf fi ij jk
S1xS2  S1xS2  S1xS2
ad | S1XS2 S1xS2 S1XS2 sixs2 s1xS2  S1xS2  S1xS3  S1xS3  S1xS3 | S1xS2
@
a S1xS2  S1xS2  S1xS2
D
T | dg | o1rS  S1rSs o1iss s1xS2  S1xS2  $1xS2  S1xS3  S1xS3  S1xS3  S1xS2
3
S1xS2  S1xS2  S1xS2
ok | X2 ST ST s1xs2  S1xS2 S1xS2 S1xS3 S1xS3  S1xS3 i:;rdsezr
be | S1xS2 S1xS2  S1xS2 g;igg g;igg g;igg S2xS3  S2xS3  S2xS3 g;igg
wn
o S1xS2  S1xS2  S1xS2 S1xS2
§ | en | sixsz sixsz  sixsz %32 X X3 s2xss saxss saxss g% 3
3
. S1xS2  S1xS2  S1xS2 S1xS2
ho| stxs2  s1xs2  s1xs2 o %Ss X2 SIXSZ saxs3 s2xs3 s2xs3 oiXSP
of | S1xS3  S1xS3  S1xS3  S2xS3  S2xS3  S2xS3 g XSy XS SIXS3 soxs3
&
a . S1xS3  S1xS3  S1xS3
D
g fi | S1xS3  S1xS3  S1xS3  S2xS3  S2xS3  S2xS3  gorioe  TXS3 XSS soxs3
3
) S1xS3  S1xS3  S1xS3
i | S1xS3  S1xS3  S1xS3  S2xS3  S2xS3  s2xs3  oIX%5 SIXS% SIXSI is;rdsee,r
(72
g i g] xS2  S1xS2  S1xS2 | 51,57  s1xS2  S1xS2  S1xS3  S1xS3  S1xS3 -
” xS3 S1xS3  S1xS3
3 A7 order Ag order
4 ‘
@
)
(]
o



o+

N

“«— F—>

10

Rows: (S;, S5 S» Columns: (S, S5 S
S+ derived S> derived S3 derived dse1r‘ivse:ij
ad dh hj be eg gk cf fi ij jk
S1xS2  S1xS2  S1xS2
ad | S1XS2 S1x%2 S1XS2 sixs2 s1xS2  S1xS2  S1xS3  S1xS3  S1xS3  S1xS2
@
= S1xS2  S1xS2  S1xS2
[0}
T | dh | irS  SirSs  o1iSs  S1xS2  S1xS2  $1xS2  S1xS3  S1xS3  S1xS3  S1xS2
3
| s1xs2  s1xs2  s1xs2
| SixSs Sixss Sixss  S1XSZ  SIXS2 S1xS2 S1xS3  SIxS3  SIxS3  S1xS2
6 order
be | S1xS2 S1xS2  S1xS2 g;igg g;igg g;igg S2xS3  S2xS3  S2xS3 g;igg
@
o S1xS2  S1xS2  S1xS2 S1x 2
§ | e | sixs2 sixsz sixs2 %32 X X3  s2xss saxss saxss g% 3
3
gk | S1xs2  s1xs2  sS1xs2 g;igg g;igg g;igg S2xS3  S2xS3  S2xS3 g;igg
S1xS3  S1xS3  S1xS3
of | S1xS3  S1xS3  S1xS3  S2xS3  S2xS3  s2xs3  o1X%5 SIXS% SIXSY syys3
&
a . S1xS3  S1xS3  S1xS3
§ | f | S1xS3  S1xS3  S1xS3 | S2xS3  S2xS3  S2xS3 | %35  Gpnss  soxgy | S2XSI
3
) S1xS3  S1xS3  S1xS3
i | S1xS3  S1xS3  S1xS3  S2xS3  S2xS3  s2xs3 o XS5 SIXS3 SIXSY spys3
Ag order
wn
H k | s1xS2 s1xS2  S1xS2 g;igg g;igg g;igg S2xS3  S2xS3  S2xS3 g;igg
& Ag order As order
o)
3.
D
[oX





