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Abstract 
In this talk, we study the problem on how to get an analytic solution to an optimal control problem. 
By use of Krotov extension method we find a new performance index by constructing an auxiliary 
function to get an extension problem which is equivalent to the original problem. By canonical 
differential flow we solve some convex and non-convex global optimization problems which is in-
duced from the optimal control problem. As an example, we consider the following optimal control 
problem: 

 

].,[},1|{)(
,,

)(,)(
],[),()()(..

)()(
2
1))((min

0

10

,100

0

1
0

f
T

n
f

f

t

t

T

tttuuutu
Rxx

xtxxtx
ttttButAxtxts

dttuUtuuJP f

∈≤=∑∈
∈

==
∈+=

=⋅−− ∫


 (1) 

For the problem above, an analytic expression of the optimal control is when ,ˆln10 ct +<≤  

( ) .1ˆ)]2(1[)(ˆ 111 =−−−= −−− tt eceeeetu  

and when ,1ˆln1 ≤≤+ tc  
( ) .)]2(1[ˆ]01[)(ˆ 111 tt eeeeectu −−− −−−=+=  
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