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Table 5-1 SUMMARY OF BOUNDARY CONDtTlONS IN OPTIMAL CONTROL PROBLEMS 

I P~~nrb.Problem Descriplion Subslilution Boundary-condition equations 
in Eq. (5.1-18) 

I
x*(to) = Xo 	 i 211 equations to determine 2n/ f fixed OXf = OX(lf) 0!: X(I f) xf 

specified x"(/ f) = Xf 	 constants of integrationOlf = 0 
final state 


\b X(If) free 
 2n equations to determine 211OXf OX(If) X*(to) = Xil 
/ih~ 	 '\ constants of integrationOlf = 0 

( 	 ox(X"(tf» - P"'(tf) = V 
~.---..--~ 

X*(lo) Xo\,b x(1f) on the OXf = OX(tf) (2n + k) equations to deter-
surface mine the 111 constants of~ ~;(X"(tf» - P*(tf) = itl die;;i(X"(tf»]m(x(t» = 0 integration and the variables 

m(x·(tf» 0 d!. ..• ,dk 

t f free 4. 	x(tf) Xf X*(/o) Xo (211 + 1) equations to deter-OXf = 0 
specified mine the 211 constants ofx·(tf)=Xt.~. .' 	( t.' 

~. . . .. .... . .~-=-~ ::'\final state integration and IfC.(,.\'::.. \_.n"(X"(1f), U*(If), P"(tf), / f) + ot (x*(/f), / f) = ~ 

S. 	 X(tf) free x"(/o) Xo (2n + 1) equations to deter-
oh mine the 2n constants of 
iJx(X"(tf), / f) P"(/f) = 0I I integration and / f 

.n"(x"(tf), U"(I f), p"(1 f), I f) + ~7(X*(If), I f) 0 

6. 	X(lf) on (211 + I) equations to deter-X*(/o) = Xo
OXf = [~(tf)]Otfthe moving mine the 2n constants ofX"(/f) =8(lf) 

point 8(/) integration and Ifoh
.n"(x"(/f), u"(tf), P*(If), /f) + iJI (x*(1f), t f) 

I 	 + ~(X*(t.f)' I f) - P*(lf)Y [~~ (t f)] 0 

7. 	 X(lf) on 
the surface 
m(x(/» 0 

X*(/o) - Xo (211 + k + 1) equations to 
determine the 211 constants:~(X*(lf)' /f} P*(tf) I~ die;;i(x*(lf)}] of integration. the variables 

m(x*(1f» = 0 d], ... , dk , and If 

£'(X*(lf), U"(If), p·(lf), If} + :;(X*(If),!f) = 0 

8. 	x(lf) on 
the moving 
surface 
m(x(I), /) 0 
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oh k 0 
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m(x*(lf), tf) = 0 
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di[O;;1 (X·(If), 

I (211 + k + 1) equations to 
determine the 211 constants 
of integration, the variables 
dt. ..• ,dk,andlf . 
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