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1. Basic notation

Y

0

real Hilbert space, (�; �)
0

scalar product, k � k
0

norm,

� 2 L(D(�); Y

0

) self-adjoint, D(�) � Y

0

dense,

(�y;�y)

0

� kyk

2

0

; 8 y 2 D(�)

Y

1

:= D(�) Hilbert space with scalar product

(y; �)

1

:= (�y;��)

0

; 8 y; �

New scalar product in Y
0

(y; �)

�1

:= (�

�1

y;�

�1

�)

0

; 8 y; � 2 Y

0

;

Y

�1

completion of Y
0

w.r.t. (�; �)
�1

) Y

1

� Y

0

� Y

�1

dense and continuous embedding

(“rigged Hilbert space structure”)

j(�; y)

0

j= j(�

�1

�;�y)

0

j � k�

�1

�k

0

k�yk

0

= k�k

�1

kyk

1

;

8 y 2 Y

1

; � 2 Y

0

(�; �)

�1;1

extension by continuity of the functionals (�; y)
0

onto Y
�1

(�; �)

�1;1

coincides with (�; �)

0

on Y
0

� Y

1

and satisfies

j(�; y)

�1;1

j � k�k

�1

kyk

1

; 8 � 2 Y

�1

; y 2 Y

1

�1 � T

1

< T

2

� +1 ; L

2

(T

1

; T

2

;Y

j

) ; j = 1;0;�1

Bochner measurable functions with

kyk

2;j

:=

�

Z

T

2

T

1

ky(t)k

2

j

dt

�

1=2

W(T

1

; T

2

) space of functions s.th.



y 2 L

2

(T

1

; T

2

;Y

1

); _y 2 L

2

(T

1

; T

2

;Y

�1

) equipped with the norm

kyk

W(T

1

;T

2

)

:= (kyk

2

2;1

+ k _yk

2

2;�1

)

1=2

Lions embedding theorem: Each function fromW(T

1

; T

2

) belongs
to C(T

1

; T

2

;Y

0

):

2. Evolutionary variational inequalities
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A solution fy; �g of (1), (2) (and the associated state trajectory y
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3. Convergence to the stationary set
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4. Example
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Interpretation as variational equation (1
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Frequency domain condition:
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Stationary set of (5):
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Comparison with the generalized Popov criterion for absolute

stability:
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Frequency-domain condition:
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