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minJ =t, + f H(x(t),u(t))dt
st. x=f(xt)u(t)), x(t)=x4Et, FHiE.
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min J = jol|u|dt
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A file of X Mb is to be transmitted over a conmunications link, At each time ¢ the
sender can choose a transmission rate, wii ). within the range [0, 1] Mb per second. The charge
lor transmitting at rate u(t) at time £ 15 a()p(t ). The function pis fully known at time 0. If
it takes a total time T to transmit the file then there is a delay cost of 472, ~ = 0. Thus u
and T are to he chosen to minimize

T
f wl()p(E)df + 12,
0

where u(t) £ [0,1], dx(t)/dt —uit), w0y N oand =717 0. Onoting and applving
appropriate results of Pontryagin's maximum principle show that a property of the optimal
policy is that there exasts p* such w(t) = Lil plf) < p* and w(t) = 0l pit) = p*

Show that the |-|1I11||.-|| J.'.IE and T are related ]3.'»' J.'JE i T 4 2~T.

Suppose p(iy = ¢+ 1/t and X L. For what value of ~ 15 1t optimal to transmit at a

constant rate 1 between times 1/2 and 3,27



