Appendix for “Bipartite Formation Tracking for
Multi-Agent Systems Using Fully Distributed
Dynamic Edge-Event-Triggered Protocol”

APPENDIX
PROOF OF THEOREM 1
Proof: Denote &; = X! — Hyy; -
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Denote ¢;; = e;j —sgn(w;;)ej; and &;c = e;c —d,ec. In light to
the Young’s inequality, we have
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where we have used the facts that C&; —sgn(w;;)CE; = ij—
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follows from (5d) and (5e) that:
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Note that Wherenzzizlzj:l(Lij/S)é + 2 (L A)o”.
By noting that the triggering functions (7) and
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Substituti 18)—(24) into (17) yield 1) -
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where we have used the facts that £; >0 and ¢, > A (PA+
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For above two cases, it is not hard to find that if
lEI1? > 27/7, we have V < ¢V +(6/2)fie ™™, where & = min{1—
c1Amax(P), 2 Amin(P) — Amax(PA + AT P)}, and ¢ = —c; if s € 5
and ¢ =c¢; if s € E,. Furthermore, it follows from (14) that
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Note that (11) can be converted to
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At this point, in light of (14), it is not hard to conclude that
sij and ¢; are uniformly ultimately bounded, and
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Denote ; = x;— Cifi —dIL; XM (1/N)x, i € V. Using
(1), (2), (5f) and some existing knowledge gives
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According to Step 1 and Step 2 in Algorithm 1, it is not hard
to verify that
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where P; € R"*" > () is the solution of the following equation:
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which indicates the MASs (1) achieve BTVOFT.

Next, we will present that no agents exhibit the Zeno
behavior. Firstly, the proof of ruling out the Zeno behavior for
the edge (i,j) is given. The following four cases are
considered.

1) Both t” and tk . are determined by €;;(r) > 0. Denote
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According to some knowledge mentioned above, it is not
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bounded. It follows from (39) that
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where A; represents the upper bound of F(Z 1S ]Iw Iy, ]
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where we have used the fact that é; j(t;;j ) = 0. It can be further
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lle;ll < 41)

1111 ICIA |, i
lleijll < Il < ===(eMI=) 1),
llAIl
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Note that the right-hand-side of (44) always exists and is
strictly positive for any finite time.

2) Both 7/ and 7 |

the switching time 1ntervals are non- vanlshlng,
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by Q;j(1) 2 0. Since e;;(r;/) = 0, the proofis similar to case 1).

4) t” is determined by Q;;(r) 2 0 and 7,

and 7/, | is determined

| is determined by

M/Q(t) * wg( ) . According to case 2) and case 3), one can see

is switched
Q;i(t) > 0, the event will
not be triggered immediately again. Thus, this case does not
exhibit the Zeno behavior.

Combining above four cases, the Zeno behavior for the edge
(i, j) is ruled out. Similarly, the Zeno behavior for the edge
(i,€) and leaders can also be ruled out. The details are skipped
for brevity. ]

that even if the communication network

immediately after t,ij determined by
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