Spencer et al. Model E(Al)

T and cd are fixed in this model; Since t + 1 + v is fixed, this means we have only one free variable,
say t.
But the cost of development (compared to Model A) is now cd1t+cd t

ul=.; p2=.;T=.; t=.; t=.3Vv=.; En=.; cl=.; cd=.; cdl = .; c2=.;

W= et (trteV) o u2(T-t-t-V) (Fn _(c1t + cdlt +cdt + 2 (T -t - 1)))

e H2 T VD)l (BVeT) En _clt-cdlt-c2 (-t+T-t) -cdt)

delwbydelt = D[w, t]

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

e 2 (T Tv-D) il (tve) (1 4 42) (En-clt-cdlt-c2 (-t+T-1t) -cd1)

solsint = Solve[delwbydelt == 0, t]
. Inverse functions are being used by Solve, so some solutions may not be found; use Reduce for complete solution
information. >
{{t->(cl-c2+cdl+Enpul -c2Tul-Enp2+c2Tpu2+c2ulct-cdulc-c2pu2c+ecdu2zc) /
((cl-c2+cdl) (ul-p2))}}

wcrit = Simplify[w /. solsint[[1]]]

1 cd1+En pl+cdlv pl-En p2+cd1 T p2-cdlv u2-c2 (1+T pl+v pd-v p2) —cd el t+edl pd t+ed p2 T-cdl p2 T+l (1+v (pd-p2) +T p2+pd T-p2 T)

(cl-c2+ Cdl) e c1-c2+cdl

-ul+ u2

Must Also look on boundaries

Boundary | : t=0

wl = Simplify[w /. t - 0]

e VHITHEVIZL T2 T (B _cd T+ €2 (-T+T))

Boundary2: v=0

w2 = Simplify[w /. v -» 0]

e tHIt K2 T2l T2t (Ep 1t +c2t-cdlt-c2T+c2t-cd )
Numerical Example witht+ t+v=12and 71=4

wvout = w /. {v » 8 - t}

e H2 BT Ol (8T (En_clt-cdlt-c2 (-t+T-1t) -cdt)

wcritl = Simplify[wvout /. solsint[[1]]]

((c1-c2+cdl) et B 02T /14 p2)



2

SWPG Model E1.nb

weritl /. {T - 16, t - 4,
c2 - 0.2, cd » 0.3, cdl

-0.0136619

solsint[[1]] /. {T -» 16, t
c2 - 0.2, cd » 0.3, cdl

(t > -18.)

wl /. {T > 16, Tt » 4, Vv >
c2 - 0.2, cd » 0.3, cdl

0.0109295

w2 /. {T > 16, t » 4, t >
c2 - 0.2, cd » 0.3, cd1l

0.021859

Maximize[{w /. {En - 4, cl
ul » 0.2, u2 - 0.3, t

(0.021859, {t > 8.}}

Minimize[{w /. {En - 4, cl
ul » 0.2, u2 - 0.3, t

{0.0109295, {t - 0.}}

Maximize[{w /. {En - 4, cl
ul -» 0.2, u2 - 0.3, t©

{0.043718, {t > 0.}}

Maximize[{w /. {En - 4, cl
ul » 0.2, u2 - 0.3, t©

{0.0109295, {t > 0.})

Minimize[{w /. {En -» 4, cl
ul » 0.2, u2 - 0.3, t

{-1.21342x1067", (t>8.}}

Maximize[{w /. {En - 4, cl
ul » 0.2, u2 - 0.3, t

{0.0327885, {t > 8.}}

Maximize[{w /. {En - 4, cl
ul » 0.2, u2 - 0.3, t

(0.0306026, {t > 8.1}

Maximize[{w /. {En - 4, cl
ul » 0.2, u2 - 0.3, t©

{0.0109295, {t > 0.})

En -» 4,

cl -» 0.1,

- 0.05, ul » 0.2, u2 » 0.3}

- 4, En » 4, cl - 0.1,

-» 0.05, ul

8, En - 4,
> 0.05, ul

8, En - 4,
- 0.05, ul

- 0.1,

- 0.1,

- 0.2,

- 0.1,

- 0.1,

- 0.1,

- 0.1,

- 0.1,
- 4, v

-» 0.2, u2 » 0.3}

cl - 0.1,
> 0.2, u2 > 0.3}

cl » 0.1,
-» 0.2, u2 - 0.3}

cdl
< t,

c2 - 0.2, cd » 0.3,
- 8-t, T > 16}, ©

cdl
< t,

c2 » 0.2, cd - 0.3,
- 8-t, T > 16}, ©

cdl
< t,

c2 » 0.1, cd - 0.3,
- 8-t, T-> 16}, ©

cdl
< t,

c2 » 0.2, cd - 0.3,
- 8-t, T-> 16}, ©

c2 » 0.2, cd » 0.3, cdl

> 8-t, T - 16}, ©
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cdl
< t,

c2 - 0.2, cd » 0.3,
- 8-t, T-> 16}, ©

cdl
< t,

c2 » 0.2, cd - 0.3,
- 8-t, T > 16}, ©

c2 » 0.2, cd » 0.3, cdl
- 8-t, T-> 16}, 0 < t,

> 0.05,
t < 83},

- 0.05,
t <8},

- 0.05,
t < 8},

- 0.15,
t <8},

- 0.15,
t <8},

t < 8},

- 0.01,
t < 83},

- 0.1,
t <8},
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Minimize[{w /. {En » 4, cl1 - 0.1, c2 » 0.2, cd » 0.3, cdl » 0.1,
ul » 0.2, uy2 - 0.3, t >4,v->8-1t, T-> 16}, 0 < t, t <8}, {t}]

(0.0109295, {t >0.})



