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S2 Proof of Theorem 1

Proof: For the interval [k, k;41), the time derivative of V,(t,¢) determined by (S6) is
calculated as
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Combining with Lemma 2, we have
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For Vt € k.1, K.r,,,) and Vk € H, the integration of (26) and (27) leads to
Vie(£,X) < 0,X #0 (S17)

Therefore, Vi (t, X) = X7y, ()X can be obtained for Vt € [k;,.,k.41). By using the
designed switching law, we have XT(£)Q,X(t) — XT(£)Q;X(t) <0, j € H,j # k. Since

we have weighting function A,; = 0, itis known that Vt € [k, kr4q), Vi(t,X) < 0,X # 0.

Along this line then, we have
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with W is the intermediate matrix. From (S17) and (S18) yields
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When the external disturbance w(t) = 0, from (S19), one can achieve V,(t,X) <0



for t € [Kk;, Kr4q). With A = rlrczlzzlx(qbfﬂﬁ(r)c,fc,fﬁﬁ(r)), by combining (S14), (S15) and

(S20), it can be guaranteed that foteT(T)Ae(T)dTS;{z foth(r)w(r)dr for vte
[K‘L'IKT+1)'

Then, it is noted that the disturbance rejection level is satisfied for t — co. Thus, the
augmented system is guaranteed to be asymptotically stable. Therefore, this completes the
proof of Theorem 1.

S3  Proof of Theorem 2

Proof: It is known that the condition can be rewritten as
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B ()AL + A Dy (8) + @b (DC]
200, (t) - aﬂk(t)) (S23)
+<Dk(t)< 5 TP ) i <0
By using the Lemma 1, we have
002, (t) . 00 (t)
_< . T ) POl <o (S24)
* @1
With 0, = ALD,(£) + By () Ay + TECTD(L).
Thus, one can obtain
00, (t) = 002 (t)
— 0 0
( ot ¥ o0 ) O] [0 h ] <0 (S25)
* @2 3

with

~ T ~
0, = (A +B,K,) @) + Pp(t) (As+BoK,) + @FCL D (1)



1 TpT 2 T T
03 = EBkRkBk Ry + @3 @y () Ty (1) Ty (1) P (1)
2

Thus, we have

[All A;Z] <0 (S26)
* )
with
[ 0Q,(t) . 0Q(D)
AlZ == N at _80 ap (I)k(t) ]
* 0,
0 0
1 1
A= | ZBR @ (OTT ()
Koz

Then, the system control gains are determined by (36). For any time t within the interval

Vt € [KprpKer,,,), When f; is determined by g; or @, ‘ig=1{@,@}%pi can be

defined as g'oi%p_, according to Theorem 1.
L
In this way, when Vt € [k, ., kr41), the dwell time is large than t; with a constant

parameter matrix P,(t), implying that the system stability condition can be derived.
Therefore, the proof of Theorem 2 is completed.



