Spencer et al. Model C

maj= ul=.; u2=.;T=.; €t=.; t=.;Vv=.; En=.; cl=.; d=.; c2=.;kl =.; k2 = .;
W = e-ul(t+ T+V) e—uZ(T—t—t—v)

(En -(clt +clzt + Kkl 2k2 + )/ (K2+t)+Cc2(T -1t -1)))
k1 (2k2+t))

k2 +t

In[2]:=

outzl= @ M2 (~TrT-v-T) Ul (T+v+1) [En ~clt-c2 (-t+T-t)-clc-

nz= delwbydelt = D[w, t]

out3)= (701 + C2) efu2 (-t+T-v-1) -ul (t+v+r) +

k1 (2k2+t))

@ W2 ((uT-ver) ul (Beven) (] 4 42) (En—cltfcz (-t+T-1)-clt-
k2 +t

n4= dellwbydelz = D[w, t]

oual: @ M2 (FBT-veT)ul (Tever) | o 4 2 - ki + Kl (2k2+T)
k2 + ¢ (k2 + 7)2
kl (2k2+ 1)
@ H2 (FETovor)—pl (BeveT) ] 4 2) (En -—clt-c2 (-t+T-1)-clg - —~
k2 + ¢
ns= sols = Solve[{delwbydelt == 0, delwbydelz == 0}, {t, t}]
outsl= { }
No general solution : must look on boundaries
Boundary | : t=0
ner= wl = Simplify[w /. t -» 0]
kl (2k2+t
oufel= @ VHL-TH2rVu2-pl Thu2 T (En -clc- # +C2 (-T+1) )
k2 +t
n7= dellwlbydelv = D[wl, V]
kl (2K2+ 1)
our= @ VHITTH2Zev 2ol T2 Ty ) (En -clt-———+C2 (-T+71) )
k2 +t

ngr= veritl = Simplify[Solve[delwlbydelv == 0, v]]

Out[8]= { }

No solutions whent=0

Boundary2: 7=0

nor= w2 = Simplify[w /. © » 0]

oufe) @ THI-VHLtL2-Tu2evi2 (En_2 kl-clt+c2t-c2T)

nio= delw2bydelt = D[w2, t]

oufi0= (-cl +c2) e tHl-vulat2-Tp2ev 2 |

e thlvilit2-Tu2evi2 (En o2 kl-clt+c2t-c2T) (-ul+pu2)
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1= terit2 = Solve[delw2bydelt == 0, t]
oufy= {{t-> (cl-c2+Enpul -2kl pul-c2Tul-Enpu2+2K1pu2+c2Tpu2) / ((cl-c2) (ul-u2))1}

2= €tCrit2 /.
{En - 50, cl1l » 0.1, c2 - 0.2, d » 0.3, ul » 0.3, pu2 - 0.4, T » 20, v » 16 - t}

ouriz= {{t - 100. (-4.7+0.2K1)}}

No realistic solutions when =0

Boundary 3: v=0

npsp= W3 = Simplify[w /. v » 0]
1

" el (Lo w2 (TTt) (En (k2 +t) -kl (2k2+t) - (k2+ 1) (€l (E+T) -Cc2 (E-T+1)))
+ T

Out[13]=

n1a:= delw3bydelt = D[w3, t]
1

ouf14= — (Cl _ C2) eful (t+T) +u2 (E-T+1) N —eful (t+T) +u2 (E-T+1) (7/11 i uz)
k2 + T

(En (k2 +t) -kl (2k2+t) - (K2+1) (cl (t+t)-C2 (t-T+71)))
nisi= terit3d = Simplify[Solve[delw3bydelt == 0, t]]
Solvezifun : Inverse functions are being used by Solve, so

some solutions may not be found; use Reduce for complete solution information. >

oupis {{t—- (-cl (k2+7t) (-1+plc-p2zct)+c2 (k2+t) (-1+T (~pl+pu2) +pulc-p2zc) +
(ul-p2) (En (k2 +t) -kl (2k2+1))) / ((cl-c2) (u1-pu2) (K2+1))}}

niel= W3V = w3 /. {t » 16 -t}
1

16 +k2-t
e 16nl+(16-T 2 (En (16 +k2-t) -kl (16 +2k2-1t) - (16 +k2-1t) (16cl-c2 (16-T)))

Out[16]=

n17= €tcrit3v = terit3 /. {t » 16 -t}

oupi7= {{t-> ((En (16 +k2-t) -kl (16 +2k2-t)) (pl-pu2) -
cl (16+k2-t) (-1+ (16-t) u1- (16-t) u2) +c2 (16 +k2 - t)
(-1+ (16-t) ul- (16 -1) u2+T (-ul+u2))) / ((cl-c2) (16 +k2-t) (ul-u2))}}

mel= €3 = €t /. terit3v[[1]]

ourie= ((En (16 + k2 -t) -kl (16 +2k2-1t)) (ul - pu2) -
cl (16+k2-t) (-1+ (16-t) ul- (16-t) u2) +
c2 (16+k2-t) (-1+(16-t) ul- (16-t) 2+T (-pul+u2))) /
((cl-c2) (16 +k2-1t) (ul-pu2))

nio= solt = Solvel[t = t3, t]

oufo)= {{t - (-16cl+16c2-clk2+c2k2+256clul-256c2ul -
16Enpul+16klpul+16cl k21 -16c2k2ul -Enk2 ul + 2k1 k2 1 +
16c2Tul+c2k2Tpul-256c¢cl 2 +256¢c2u2+16Enpu2-16 k1 u2 -
16cl k22 +16c2k2 2 +Enk2u2-2klk2u2-16¢c2Tu2-c2k2T u2) /
(-cl+c2+16clpul-16c2ul-Enpul +klpul+c2Tpul-16cl 2+
16c2u2+Enp2-k1lpu2-¢c2Tu2)})
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solt/. {En-» 50,cl1l - 0.1, c2 » 0.2,
d-»0.3, uy1 - 0.3, u2 - 0.4, T » 20, k1 » 0.2, k2 - 0.2}

({t-16.1992})

solt/. {En-» 50, cl - 0.1, c2 » 0.2,
d-»0.3, ul - 0.3, u2 - 0.4, T » 20, kl » 2, k2 » 2}

({t-17.9142})

Need to look in the corners, too
w00 = Simplify[w /. {t - 0, t » 0}]
e VulTuzvi2 (En-2kl-c2T)

w00 /. {En-» 50,cl » 0.1, c2 » 0.2,
d->0.3, ul - 0.3, u2 - 0.4, v 16, T » 20, k1 » 1}

0.0731085

wOT = Simplify[w /. {t - 0, v » 0}]
kl (2k2+ 1)

efTM27u1t+u2[ En-clt- ———~ +¢c2 (—T+E>
k2 +t

wOT /. {En- 50,cl » 0.1, c2 » 0.2, d » 0.3,
ul - 0.3, u2 » 0.4, t - 16, T » 20, k1l - 1, k2 » 1}
0.0773308

wOT /. {En-» 50, cl » 0.1, c2 » 0.2, d » 0.3,
ul - 0.3, p2 » 0.4, t » 16, T » 20, ki1 » 1, k2 -» 1}

0.0773308

wOT /. {En-> 50, cl » 0.1, c2 - 0.2, d » 0.3,
ul » 0.3, py2 » 0.4, t » 16, T » 20, k1 » 20, k2 » 20}

0.0273972

wTO = Simplify[w /. {v » 0, t » 0}]
ettty T2 (En-2kl-clt+c2t-c2T)

wTlO0 /. {En-> 50, cl » 0.1, c2 » 0.2,
d->0.3, u1 » 0.3, u2 - 0.4, t - 16, T » 20, k1 » 1}

0.075767

Maximize [
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{w /. {En-> 50,cl1 - 0.1, c2 - 0.2, d » 0.3, ul - 0.3, u2 » 0.4, T » 20,

v->16-t-t, kl»>1, k2 »>1}, 0<t, 0<t, t=<16-1t},

{0.0773308, {t->1.70238x10", t - 16.}}

Maximize [

{t, t}]

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

V-16-t-tz, kl»>2, k2->2},0=<t, 0<c<t, t=<16-1t},

(0.0753978, {t>0., ¢ > 16.}}

{t, t}]
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9= Maximize [
{w/. {En- 50,cl » 0.1, c2 - 0.2, d » 0.3, ul - 0.3, u2 - 0.4, T » 20,
Vv->16-t-t, ki » 20, k2 - 0.2}, 0 <t, 0 =<1t, t=<1l6-1}, {t, t}]

oufao)= {0.0454487, {t->0., t > 16.}}

A

ns0= Maximize [
{w/. {En-» 50,cl » 0.1, c2 - 0.2, d » 0.3, ul 0.3, u2 - 0.4, T » 20,
Vv->16-t-t, ki > 0.2, k2 - 20}, O <t, 0=, t=<l1l6-1}, {t, t}]

{

ouso- {0.0785732, {t > 2.26423x1077, © > 16.}}

ns=w /. {En- 50,cl » 0.1, c2 » 0.2, d » 0.3, ul » 0.3,
u2 - 0.4, T 20, v-0, t-8, t->38, ki »1, k2 » 1}

ousl)= 0.077244

ns2= W /. {En-> 50,cl » 0.1, c2 » 0.2, d » 0.3, ul -» 0.3,
w2 - 0.4, T 20, v->0, t-3, t-»13, ki - 1, k2 » 1}

Out[52]= O - 0773099



