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APPENDIX A contained a typographical error in Eq.
(Al) and several misnumbered citations of other

equations. The corrected text follows.

Appendix A: Solution of the Adjoint Equations
From Eqs. (13) and (16)

\Y=-1 (Al)

Rewriting Eqs. (9) and (10) and taking into account Eqs. (1)
and (2)

(A2)

(A3)

A solution for the system of Eqs. (A2) and (A3) of dif-
ferential equations in terms of r and 6 is given by

\e=c]rcos(6 + c2) (A4)

(A5)

where c/ and c2 are constants of integration. This can be
readily proved by direct substitution of Eqs. (A4) and (A5)
into Eqs. (A2) and (A3). This solution was first pointed out in
Ref. 13.

Substituting Eqs. (A4) and (A5) into Eq. (11) and
rearranging yields

(A6)

(A7)

Substituting Eq. (17) into Eq. (3) yields

From Eqs. (A6) and (A7), it follows that

- = 2 V3
pC] kcos (c2 + yp) /\ (A8)

Rearranging, integrating, and taking into account Eq. (14)
yields

\2
y=43

pc1k[sm(c2+yp)-sin(c2+ypf)] (A9)

We shall now find the values of c{ and c2. At t= tf Eqs. (4),
(13), and (A4) imply that

c1Rcos(df + c2) =0

Thus

(A10)

(All)

Due to the fact that we are dealing with a free end time
problem, the Hamiltonian satisfies

Hf = 0 (A12)

Taking into account Eqs. (13-16) and (19), it follows that

Hf = \fff-l = 0 (A13)

where

rf=VEcos(Of-yEf)- Vpcos(0f-ypf) (A14)

Recalling Eqs. (Al 1) and (A5) yields

Hf=±c,rf-l = 0 (A15)

Thus

c1 = ±l/rf (A16)

Substituting cl and c2 into Eqs. (A4), (A5), and (A9) yields

—sin(df-6)
rf

— cos(0f-0)
rf
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(A17)

(A18)

(A19)


