nf1):= S[r_] :=-r /100 + .01
FIXAB[r_, N_] = (1 -Exp[2s[r]]) / (L-EXp[2N=xsS[r]])
FixBA[r_, N_] := (1-Exp[-2s[r]]) / (L -ExXp[-2N=*s[r]])
KIr_,N_, U] :=
UxN (FIXAB[r, N] * FIXBA[r, N] + FIXBA[r, N] * FixAB[r, N1) / (FIXAB[r, N] + FIXBA[r, NJ)

S[r_] := Exp[-(r) +Log[1/100]];
Plot[s[r], {r, 0, 1}]

0.010
0.009
0.008
0.007
0.006

0.005 |

02 0.4 0.6 0.8 Tt0

Limit[FixAB[r, 100], r » 1]

0.01
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n171:= S[r_] = -r /50000 + .000015

Plot[s[r], {r, 0, 1}]
Linear = LogPlot[K[r, 5%1076, 3.3 «10"~-10], {r, 0, 1}, PlotStyle - Red,

PlotRange -» {{0, 1}, {10~-90, 1}}, Frame -» {{True, False}, {True, False}},

FrameLabel -» {r, K}, Axes » {False, False}, PlotLabel - "Predicted Evolutionary Rate"]
g = OpenWrite["C:\Users\dcr476\Desktop\linear.txt", FormatType -» OutputForm]
Do[Write[g, r, " ", NumberForm[K[r, 5% 1076, 3.3 %107-10],

NumberFormat -» (SequenceForm[#l, "e'", #3] &)1, " "], {r, 0, 1, .001}]
Close[
g]

0.000015
0.00001 |

Out[18]=  5.x107° I

-5.x1076 F

Predicted Evolutionary Rate

10—15
10—30
oufig]= X 107%

10—60

107 ¢

0.0 0.2 0.4 0.6 0.8 1.0
r

outz0)= OutputStream[C:\Users\dcr476\Desktop\linear._txt, 19]

1
Power:infy : Infinite expression — encountered. >
0.

oozindet : Indeterminate expression 0. ComplexInfinity encountered. >

outiz2]= C:\Users\dcr476\Desktop\linear.txt
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in[23):= S[r_] = EXp[- (r) + Log[1/50000]7];

Plot[s[r], {r, 0, 1}]
Exponential = LogPlot[K[r, 5% 1076, 3.3 % 107-107],

{r, 0, 1}, PlotStyle - Black, PlotRange -» {{0, 1}, {107-90, 1}},

Frame -» {{True, False}, {True, False}}, FrameLabel » {r, K}, Axes » {False, False}]
g = OpenWrite["C:\Users\dcr476\Desktop\exponential . txt", FormatType -» OutputForm]
Do[Write[g, r, " ", NumberForm[K[r, 5% 1076, 3.3 %107-10],

NumberFormat -» (SequenceForm[#l, "e', #3] &)1, " "], {r, 0, 1, .001}]
Close[
g]

0.00002 f

0.000018

0.000016

Out[24)= 0.000014
0.000012

0.00001 f

1075

107%0

X 10%

Out[25]=

10—60 e

1077

10-%
0.0 0.2 0.4 0.6 0.8 1.0

r

out26)= OutputStream[C:\Users\dcr476\Desktop\exponential .txt, 20]

outizgl= C:\Users\dcr476\Desktop\exponential . txt

inf421= S[r_] :=Log[2-r] (1/ (55000 * Log[2])) ;

Plot[s[r], {r, .01, 1}]
Logarithmic = LogPlot[K[r, 5% 1076, 3.3 %10~-10],

{r, 0, 1}, PlotStyle - Blue, PlotRange -» {{0, 1}, {10”~-90, 1}},

Frame -» {{True, False}, {True, False}}, FrameLabel » {r, K}, Axes » {False, False}]
g = OpenWrite["C:\Users\dcr476\Desktop\logarithmic.txt", FormatType -» OutputForm]
Do[Write[g, r, " ", NumberForm[K[r, 5% 1076, 3.3 %107-10],

NumberFormat -» (SequenceForm[#l, "e'", #3] &)1, " "], {r, 0, 1, .001}]
Close[
gl
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0.000015

0.00001
Out[43]= [

5.x107%

1075 +

10730

X 107%

Out[44]=

10760

10775+

10—90 . . . 1 L L L L L L L L L L . 1 . . L |
0.0 0.2 0.4 0.6 0.8 1.0

r

out45)= OutputStream[C:\Users\dcr476\Desktop\logarithmic.txt, 23]

1
Power:infy : Infinite expression — encountered. >
0.

ooindet : Indeterminate expression 0. ComplexInfinity encountered. >

1
Power:infy : Infinite expression — encountered. >

ooindet : Indeterminate expression 0. ComplexInfinity encountered. >

1
Power:infy : Infinite expression — encountered. >
0.

General:stop : Further output of Power:infy will be suppressed during this calculation. >
oozindet : Indeterminate expression 0. ComplexInfinity encountered. >

General:stop : Further output of cozindet will be suppressed during this calculation. >

outia71= C:z\Users\dcr476\Desktop\logarithmic.txt



inj48):= Show[{Linear, Exponential, Logarithmic}]

Predicted Evolutionary Rate

10—15
10—30
Outjag= ¥ 107%
10—60

10—75

10~ P . P P P . P
0.0 0.2 0.4 0.6 0.8 1.0

r

Show[ {Linear, Quadratic, Exponential, Logarithmic}]

1

10—15

10—30

% 107

10—60

10—75

10-% P . P . P . P P .
0.0 0.2 0.4 0.6 0.8 1.0
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Factor[2 ((1-Exp[2S]) / (L -EXp[2N=*S]) » (1 -Exp[-2S]) / (L-ExXp[-2N=%*sS])) /
((L-Exp[2s]) / (L-ExXp[2N=*s]) + (L-Exp[-2s]) / (L -Exp[-2N%s]))]

2e2Ns (1 +eS) (1+e%)

(—1+ eNS) (1+ eNS) (ezs + GZNS)

2e2Ns (—1+e%) (1+e5)

-1+eMs) (1+e"s) (25 +e2Ms) ]

Simplify[(

2e2Ns (_1+e5) (1+e5)

(71+e2NS> ((EZS+@2NS>

2e2N*s (L1 4+ eS5) (1+e)

(_1+62*N*s) (ezs +e2*N*s) ? ”

Factor [ D

4@2NS (QZS7e25+4NsieZSN+e4sN7e4NsN+e25+4Ns N)

(71+eNS)2 <1+eNS)2 <623+e2NS)2
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2e?Ms (L1 +e8) (1+ed)

_ 2xNxs 25, a2«Nxs) S”
(-1+e ) (e*S+e )

Simpl ify[D[

4 g2Ns (—ezs (-1 +N) +e2s+4Ns (_1 4 N) +<E4SN—<E4NSN)

_ 2Ns\2 (.2s 2Ns)?2
(1+e ) (re +e )

2e2N*s (1 4+ e5) (1+e)

(-1 +@2N+s) (@25 4 e2Nes) ’ S] ’ s”

Simpl ify[D[D[

2e2*N*s (1 +eS) (1 +eS)

(_1+e2*N*s) (623+62*N*s) ’ S] ’ S”

Factor [D [D[

1
(_1+est>3 (estEZNs)?'
8@2NS (7e4s (*1+N)2+®2 (1+N) s (*1+N)27@4S+6NS (71+N>2+@25+8NS (*1+N)2+
(EGS NZ*GBNS NZ*GBNS N2+62 (3+N)SN2+GZS+4NS (*1+6N*6N2) n

e? NS (14, 2N-2N?) +e?3ONS (L1 -2N+2N?) +e* NS (1-6N+6N?))

(862NS (7@345 +eZs+2Ns " e4s+2N57 eZS+4NS +e4s+4Ns _ eZS+6N37 e4S+6NS +eZs+8Ns +2(E4S N -

2eZs+2NsN+Ze4s+2NSN+6(EZS+4NSN_6e4s+4NsN_2625+6NSN+2(E4S+GNSN_2625+8NSN_
e4S N2+ess Nz_est Nz_est N2+623+2Ns N2_2643+2Ns N2+ess+2Ns N2_6625+4Ns N2+

6 e4SHANS N2, 0 o2S+6NS N2 _ 4S+6NS N2 , o25+8Ns NZ))/ ((71+eNS)3 (1+eNS)3 (625+62NS>3)

Solve[
(8e2NS (_e4s (—1+N)2+e2 (1+N) s (_1+N)2_e4s+6Ns (_1+N)2+ezs+8Ns (_1+N)2+e65 N2 - @8NS N2 _ g8Ns
N2+ @2 BN S NZ 4 @25*4NS (L1 4 6N-6N?) +e2 NS (14 2N-2N?) +
@SN (L1-2N+2N2) 4ot NS (1-6N+6N2))) / ((-1+e2"%)° (e2%4e2"°)%) = 0, 5]

Solve:tdep : The equations appear to involve the variables to be solved for in an essentially non—algebraic way. >
1
(71+62N5)3 (e25+e2N3)3
8 e2Ns (7643 (1 +N)24@2(MNS (L], N)J2_ g4SBNS (L1, N)2, ¢2S8NS (_ 1, N2,
SN2 _ @BNS N2 _ @8NS N2, o2 (3+N) S \2 | o25+4Ns (71+6N76N2) N

e NS (1, 2N-2N?) +e250Ns (L1 -2N+2N?) + e AN S (1-6N+6N?)) = O, s]

Solve

2e2N*s (L1 4+ eS5) (1+e)

(_1 + EZ*N*S) (GZS + eZ*N* S)

FindRoot [D D[ . 5], s]. (s, 0]

FindRoot::nlnum : The function value

4.271828%+0N 16. <18 <¥>*<I> N\ <1> <1>
{ - + + kb + <1>» +

(-1.+271828" M) (L. + <18="N) (-l + <1y L+ <I») <I» <1>

+ <<2>>} is not a list of numbers with dimensions {1} at {s} = {0.}. >

2e2Ns (1 +e5) (1+e%)

FindRoot[c’)s@S » {S, 0}}

+ €@

(*1+@2N5) <(EZS

ZNS)



