
Does the boundary controlled heat equation 
define an exactly controllable system?

Marius Tucsnak

Control in Time of Crisis, 2020 1



Control in Time of Crisis, 2020 2

Outline

• Motivation and background on reachability and 
controllability  

• The 1D boundary controlled heat equation

• Concluding remarks



Motivation and background on 
reachability and controllability 



Control in Time of Crisis, 2020 4

Some notation 
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Admissible control operators
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Controllability types
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First remarks
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Exact controllability and nonlinearities 
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Null controllability and reachable space (I)
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Null controllability and reachable space (II)



The 1D boundary controlled heat equation
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Problem Statement (I) 
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Problem Statement (II)



Control in Time of Crisis, 2020 14

Existing results 
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Hilbert spaces of analytic functions
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Main results (I): notation
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Main results (II): statements
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Main ingredient of the Proof of Theorem 1 
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Proof of Theorem 1
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Proof of Proposition 1 (I)
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Proof of Proposition 1 (II)
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Proof of Proposition 1 (III)
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Proof of Proposition 2 



Concluding remarks 
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Exact controllability on the reachable space ?
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Reachability with smooth inputs
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Connections with the control cost
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Several space dimensions


