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Whether or not one finds these market interpretations helpful, we have

the following result.

ruEoREM 4.15 (Sufficiency of the Euler and transversality conditions) Let

X C R, and let F satisfy Assumptions 4.3—4.5,4.7, and 4.9. Then the sequence
(t Joo, with x4 € it T(x¥), ¢ = 0, 1,. .., is optimal for the problem (SP),

given %o, if it satisfies (2) and (3).

Proof, Let xg be given; let {x¥} € TI(xo) satisfy (2) and (3); and let {x} €
I(x) be any feasible sequence. It is sufficient to show that the difference,

call it D, between the objective function in (SP) evaluated at {} and at

{x} is nonnegative, |



Since I Is continuous, concave, and differentiable (Assumptions 4.4,
4.7, and 4.9),

r
D = lim 2, AFet, xts1) = F G2, %41))

=0

T
= lim ’).‘6 BUFdl, sth1) - (5 = %) + Fya?, x%1) - (1 — %s1))-

Since xf = xo = 0, rearranging terms gives

Tel
D= 11,1_91 {!_Z:,, BLF sl xls1) + BF sy, 29)] - (1 — %e41)

+ BTF,(xF, xF41) « (¥h4) = xfr-n)}.
Since {x/'} satisfies (2), the terms in the summation are all zero. There-

fore, substituting from (2) into the last term as well and then using (3)
gives

D=z = lim BTF(x¥, x$+1) * (xF — x7)
2 - ;!_.lg BTF(x}, xt41) - #F,

where the last line uses the fact that F, = 0 (Assumption 4.5) and x, = 0,

all ti It then follows from (3) that D = 0, establishing the desired
result, ®



