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IEEE TRANSACTIONS ON AUTOMATIC CONTROL, VOL. 58, NO. 4, APRIL 2013

Dissipativity of Pseudorational Behaviors

Masaki Ogura, Student Member, IEEE, and Yutaka Yamamoto, Fellow, IEEE

The main result of this paper is the following equivalence
condition for dissipativity, which naturally generalizes the fi-
nite-dimensional counterpart:

Theorem 1: Let ® € £'(R%)7*¢ be symmetric. Suppose that
a pseudorational behavior B = im M satisfies Assumption 1.
Then the following conditions are equivalent:

1) (B, Qg) is dissipative;

2) define @y € £'(R2)™*™ by

o := M, * ® x M. (13)

Then (0%¢)"(jw) > 0 forevery w € R;
3) (B, Qs) admits a storage function;
4) (B, Qq) admits a dissipation function.
Furthermore, there is a one-to-one correspondence between
storage functions and dissipation functions defined by the
dissipation equality

d
ZQu = Qo —Qa. (14)
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APPENDIX D
PROOF OF THE NECESSITY IN LEMMA 6

Assume that there exists wg € R and v € CY such that
v (9®) (jwo)v < 0. (36)

We need to show that there exists £ € D(R)? such that
J Qa(f) < 0. Take p € D(R) such that

[p(iwo)| = |A(—=jwo)| = 1. (37
For a positive integer n define ,, € D(R)? by

1 Jw
b, = ﬁp * Re (70| [y nyv).

It is sufficient to prove that [ Qo (£,) converges to a negative
number as n — oco. To this end, observe that

o (jw) = vnp(jw) [sine (n(w+w)) T + sine (n(w—wg))v]
(38)
where sinc = := (sinz) /. Also we need the following lemma.
Lemma 12: Letn be a positive integer and v € R. Define

Py n(w) = % sinc (n(w — v)) sinc (n(w + v)).

Then

. _Jé (v=0)
lim o = {0, otherwise

where the limit is taken in D'(R).
Proof: The proof follows from a standard argument in the
distribution theory. See, e.g., Theorem 2.3 of [34]. [
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BOUNDS ON THE SPECTRAL RADIUS OF DIGRAPHS FROM
SUBGRAPH COUNTS*

XIMING CHENT, MASAKI OGURA#, AND VICTOR M. PRECIADOTS
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Tr(A42) 2 0 0 0 0 0 0

Tr(43) 0 3 0 0 0 0 0

Tr(A%) 2 0 0 4 0 4 0

Tr(A®%) 0 0 5 0 5 0 5
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In-degrees of vertices in the digraph G

(a)

FiG. 5.1. In (a), we show the histogram of in-degrees of one realization of the Chung—Lu random
digraph. In (b), we show the normalized lower (solid line) and upper bounds, where the dashed and
dotted lines show the upper bound obtained using Theorem 5 and Algorithm 4.2, respectively.
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