Spencer et al. Model A

7 and cd are fixed in this model; Since t + 7 + v is fixed, this means we have only one free variable,
say t.

ul=_.; pu2=_;T=.; t=.; t=.;Vv=.; En=.; cl=.; cd =.; c2=.;
W= @Hl(trzev) gu2(T-t-t-V) (pn _(clt +cdz +c2(T -t -1)))

@ H2 ((BT-v-r)-ul (tv=t) (Eq_clt-c2 (-t+T-1) -cd 1)

delwbydelt = D[w, t]
(‘Cl + CZ) @7“2 (-€+T-v-1) -ul (t+v+r) "
e W2 (HTven sl (tven) (14 p2) (En-clt-c2 (-t+T-t) -cdr)

solsint = Solve[delwbydelt == 0, t]

{{t Cl—02+Enul—CZTul—Enu2+CZTu2+02u1t—Cdult—C2u2t+Cdu2t}}
5
(cl-c2) (ul-u2)

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

~C2 (14T pl+v pd-v u2) + (ul-p2) (En-cd ) +Cl (1+v (ul-p2)+T p2+pl t-p2 )

(Cl - C2) e cl-c2

—ul + u2

Must Also look on boundaries

Boundary | : t=0

wl = Simplify[w /. t » 0]

e—vul—Tu2+vu2—ult+u21 (En—cd T +C2 (—T+I)>

Boundary 2: v=0

w2 = Simplify[w /. v » 0]

e tHbtp2-Tp2-ple2t (En_clt+c2t-c2T+c2t-cd 1)
Numerical Example witht+ 7+v=12andr =4
wvout = w /. {v > 8 - 1}

e M2 (-8:+T-1)-ul (8+1) (En_clt-c2 (-t+T-t) -cd 1)

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

(Cl _ C2) ef/,zl (8+T) +u2 (8-T+1)

-ul + 2

wcritl /.
{T » 16, t - 4, ENn - 4,cl1 - 0.1, c2 » 0.2, cd » 0.3, ul » 0.2, u2 » 0.3}

-0.0273237



2 SWPG Model A.nb

solsint[[1]] /-
{T » 16, t » 4, En - 4,cl1 - 0.1, c2 » 0.2, cd » 0.3, ul » 0.2, u2 -» 0.3}

{(t>-14_}

wl /. {T » 16, t » 4, v - 8, En » 4,
cl » 0.1, c2 - 0.2, cd » 0.3, ul » 0.2, u2 » 0.3}

0.0109295

w2 /. {T > 16, t - 4, t - 8, En » 4,
cl - 0.1, c2 0.2, cd->0.3, ul - 0.2, u2 » 0.3}

0.0327885

Maximize[{w /. {En » 4, cl » 0.1, c2 » 0.2, cd » 0.3,
ul - 0.2, 2 - 0.3, t-»4,v->8-t, T 16}, 0 < t, t=<8}, {t}]

(0.0327885, {t >8.}}

Minimize[{w /. {En » 4, cl » 0.1, c2 » 0.2, cd » 0.3,
ul » 0.2, u2 - 0.3, t>»>4,v->8-t, T > 16}, 0 < t, t=<8}, {t}]

(0.0109295, {t-0.}}

Maximize[{w /. {Enh » 4,cl - 0.2, c2 - 0.1, cd » 0.3,
pul » 0.2, u2 - 0.3, t»>4,v->8-t, T > 16}, 0 < t, t=<8}, {t}]

(0.043718, {(t >0.})



