Spencer et al. Model E(B)

ul=.; p2=.;T=.; t=.; t=.3v=.; En=.; cl=.; cdl =.;d =.; c2=.;

W= et ®roeV) o u2(T-t-t-V) (Fp _(clt + cdlt + clt +d+ c2(T-1t - 1)))
e H2 BT VDl (BveD) g En-clt-cdlt-c2 (-t+T-t) -clt)

delwbydelt = D[w, t]

(-cl+c2-cdl) X2 BTV (v

e 2 BTVl (tve) (1 4 42) (-d+En-clt-cdlt-c2 (-t+T-t) -clt)

delwbydelz = D[w, t]
(—Cl + C2) e*HZ (~t+T-v-1) -ul (t+v+r) .

e 2 (BT VD)l (BVeT) 1 4 42) (-d+En-clt-cdlt-c2 (-t+T-1t) -clt)

sols = Solve[{delwbydelt - @, delwbydelt == @0}, {t, t}]
{}

No general solution : must look on boundaries

Boundary | : t=0
wl = Simplify[w /. t -» 0]
—eVHTHEV e T2t _En 4 c2T+clT-c21)

delwlbydelz = D[wl, t]

_ (Cl _ C2) efvul—TMZJrVquul THU2T efvul—Tu2+vu2—u1 T+U2 T (‘Hl +/J2> (d _En+c2T+clt-c2 'E)

tcritl = Solve[delwlbydelz == 9, t]
{t>(cl-c2-dpul+Enpul-c2Tul +dpu2-Enp2+c2Tpu2) / ((cl-c2) (ul-p2))}}

wlv = wl /. {v » 16 -t}

_e—TuZ—ul (16-t) +p2 (16-T) -pl t+u2 T (d _En+c2T+cltT-c2 'C)

wmaxl = Simplify[wlv /. zcritl[[1]]]

(Cl _ C2> e—lGulf(—16+T) u2

-l + u2

wmax1 /.
{En > 50, c1 - 0.1, cdl -» 0.05, c2 - 0.2, d » 0.3, ul -» 0.3, u2 - 0.4, T » 20}

-0.00166156

Boundary2: 1=0

w2 = Simplify[w /. T - 0]

_e TV (T 2 g Enyclt-c2t+cdlt+c2T)
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delw2bydelt = D[w2, t]
—(cl-c2+cdl) e BV Hls(ETv) 2
e PV ML TV 2 (g Ep i clt - c2tecdlt e c2T) (- pl+ p2)

tcrit2 = Solve[delw2bydelt == 0, t]
{{t->(cl-c2+cdl-dpul+Enpul-c2Tpul+du2-Enpu2+c2Tu2) / ((cl-c2+cdl) (ul-u2))1}

Exactly the same as Solution for rwhent=0
w2v = w2 /. {v » 16 -t}
—e KT 2 (g _Epnsclt-c2t+cdlt+c2T)

wmax2 = Simplify[w2v /. tcrit2[[1]]]

(€l -c2+cdl) e 16K~ (-16+T) 12

ul - 2
wmax2 /.

{En > 50, c1 - 0.1, cdl -» 0.05, c2 - 0.2, d » 0.3, ul -» 0.3, u2 - 0.4, T » 20}
-0.000830779

Boundary 3: v=0

w3 = Simplify[w /. v -» 0]

_e M D2 (T D) (g Eptpclt-c2t+cdlt+c2T+clt-c21t)

delw3bydelt = D[w3, t]

_ (Cl _c2+ Cdl) eful (t+T) +p2 (t-T+T) _

e (D2 (T 1 4 2) (d-En+clt-c2t+cdlt+c2T+clt-c21)

tcrit3 = Simplify[Solve[delw3bydelt == 0, t]]

{({t->(cdl-dpl+Enpul+dp2-Enp2+c2 (-1 -Tpd+Tp2+pulc-p2c)+cl (1-plc+u2zc))/
((cl-c2+cdl) (u1-u2))1}}

w3v = w3 /. {t » 16 -t}

e KT L2 _Enycl (16-t) -c2 (16-t) +clt-c2t+cdlt+c2T)

wmax3 = Simplify[w3v /. tcrit3[[1]]]
(eterd (1O M K2 (_cd1? - 16 €1® (ul - p2) +c2? (-16+T) (ul-p2) +
c2 ((d-En) (u1-p2) +cdl (1-pl (-16+1T) +p2 (-16+71T))) +
€l (- (d-En+c2 (-32+T)) (ul-p2) +cdl (-1+16p2+ul (-16+ 1) -p271)))) /
((cl-c2+cdl) (ul-pu2))

wmax3 /.
{En > 50, cl1 -» 0.1, cdl -» 0.05, c2 » 0.2, d » 0.3, ul -» 0.3, u2 » 0.4, T » 20}

©.332311 (-0.0025+0.2 (4.97 +0.05 (1+0.1 (-16+1))) +
0.1 (-5.21+0.085 (5.4+0.3 (-16+ 1) -0.41)))

Need to look in the corners, too
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wee = Simplify[w /. {t » @, t » 0}]
—e VHLTTHZVE2 (d _En 4 c2T)
woo /. {En- 50, cl -» 0.1, cdl - 0.05,

c2 - 0.2, d » 0.3, uyl - 0.3, u2 - 0.4, v » 16, T - 20}
0.0759332

woeT = Simplify[w /. {t » 0, v » 90}]

e TH2HITH2T (g Ens+c2T+clT-c2T)

woT /. {En-> 50, cl -» 0.1, cdl » 0.05,
c2 - 0.2, d » 0.3, uyl - 0.3, u2 - 0.4, t » 16, T -» 20}

0.0785917

wT@ = Simplify[w /. {v -» 0, t > 0}]

e THLt2 T2 (g Epyclt-c2t+cdlt+c2T)

wi9 /. {En-> 50, cl -» 0.1, cdl -» 0.05,
c2 - 0.2, d » 0.3, uyl - 0.3, u2 - 0.4, t - 16, T - 20}

0.0772624

{Tcrit1[[1]], tcrit2[[1]]} /.
{En > 50, c1 » 0.1, cdl -» .65, c2 » 0.2, d » 0.3, ul » 0.3, u2 » 0.4, T » 20}

{{t>-467.}, {t>-924.}}
Not biological solutions
{wmaxl, wmax2, w0, woT, wlo} /.
{En > 50, c1 - 0.1, cdl - 0.65, c2 » 0.2, d > 0.3, ul » 0.3, u2 » 0.4, T > 20}

{-0.00166156, -0.000830779, 45.7 ¢ > %1V,
e 801t (457 _9.17), —e 801t (—45-7—0.05t)}

Maximize[
{w /. {En> 50, c1 » 0.1, cdl -» 0.05,c2 » 0.2, d » 0.3, ul - 0.3, u2 -» 0.4,
T->20, v>16 -t -t}, 6 <t, 6 <t, t=<16-t}, {t, t}]

(0.0785917, {t 0., T > 16.}}

{wmax1l, wmax2, w0, wloT, wlo@} /. {L » 0.9, c1l » 0.01,
cdl » 90.65, c2 » 0.2, c¢d » 0.3, u1 -» 0.3, u2 -» 0.2, ud » 0.25, T » 20}

{0.00702594, 6.00517701, -e *°'Y (4. +d-En),
e ™%l (4. +d-En-0.197), -e %'t (4. +d-En-0.141) |

{wmaxl, wmax2, wee, woT, wl@} /. {L » 0.9, cl -» 0.01, cdl - 0.05,
c2 - 0.2, cd » 0.21, u1 -» 0.3, u2 » 0.2, ud » 0.29, T » 20}

{0.00702594, 6.00517701, - * %'V (4. +d-En),
et (4. +d-En-0.197), —e* T (4. +d-En-0.141) }



4 SWPG Model E3.nb

w /. {En-> 50, cl » 0.1, cdl » 0.05, c2 » 0.2,
d-»0.3, u1 - 0.3, u2 -0.4, T > 20, v->0, t->8, t > 8}

0.077927

w /. {En-> 50, c1 » 0.1, cdl » 0.85, c2 » 0.2,
d-»0.3, yu1 - 0.3, u2 -0.4, T > 20, v->0, t->3, > 13}

0.0783424

Maximize[
{w /. {En-> 50, c1 » 0.1, cdl » 0.05, c2 - 0.2, d » 0.3, ul » 0.3, u2 - 0.4,
T->20, v>16 -t -t}, 6 <t, 6 <t, t=<16-t}, {t, t}]

{0.0785917, {t>0., t > 16.}}



