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Appendix A Definition and lemmas

Definition 1. The neural networks are said to achieve globally exponentially quasi-synchronization, if there exist η > 0, T >

0, θ > 0 and θ0 > 0 such that for any initial values and t > T

||ei(t)|| 6 θe
−ηt

+ θ0, i = 2, 3, . . . , N.

Lemma 1 ( [1]). If the directed network G contains a directed spanning tree, then one can select a positive diagonal matrix

Θ = diag{µ2, µ3, . . . , µN} ≻ 0 such that ΘL̃+ L̃TΘ ≻ 0, where µ = [µ2, µ3, . . . , µN ]T = (L̃T )−11N−1.

Lemma 2 ( [2]). Let PC(l) = {φ : [−τ̃ ,∞) → Rl, φ(t) is continuous everywhere except for the finite points tr at which

φ(t+r ) = φ(tr) and φ(t−r ) exist}, and 0 6 τ(t) 6 τ̄ . For u(t), v(t) ∈ PC(l), if there exist positive constants ϑ, ϑ̃, ω̄ > 0 such that

{
D

+
u(t) 6 ϑu(t) + ϑ̃u(t− τ(t)), t ̸= tr,

u(tr) 6 ωu(t
−
r ), r ∈ N,

and {
D

+
v(t) > ϑv(t) + ϑ̃v(t− τ(t)), t ̸= tr,

v(tr) = ωv(t
−
r ), r ∈ N,

then u(t) 6 v(t) for −τ̄ 6 t 6 0 implies u(t) 6 v(t) for t > 0.

Appendix B Proof of Theorem 1

Proof. It follows from (9) that the derivative of event-trigger function satisfies

ψ̇(t) =
d
[
eT (t)e(t) − v(tr)

TQv(tr)
]

dt

=2e
T
(t)ė(t) = −2e

T
(t)v̇(t)

= − 2e
T
(t)

[
Dv(t) + BF (v(t)) − c(L̃⊗ Γ)v(tr) + Î

]
64e

T
(t)e(t) + v

T
(t)D

T
Dv(t) + F

T
(v(t))B

T
BF (v(t)) + c

2
v
T
(tr)(L̃⊗ Γ)

T
(L̃⊗ Γ)v(tr) + Î

T
Î

64e
T
(t)e(t) + α1v

T
(t)v(t) + α2v

T
(tr)v(tr) + Î

T
Î

6(4 + 2α1)e
T
(t)e(t) + (2α1 + α2)v

T
(tr)v(tr) + Î

T
Î

6(4 + 2α1)ψ(t) + Î
T
Î +

2α1 + α2 + (4 + 2α1)λmax{Q}
λmin{Q}

v
T
(tr)Qv(tr),

where α1 = λmax

[
DTD + 2(Ξ ⊗ En)

TBTB(Ξ ⊗ En)
]
and α2 = c2λmax

[
(L̃⊗ Γ)T (L̃⊗ Γ)

]
.
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Due to ψ(tr) = −v(tr)TQv(tr), when t ∈ [tr, t
−
r+1], the following inequality can be obtained

ψ(t) 6e(4+2α1)(t−tr)
∫ t

tr

[ 2α1 + α2 + (4 + 2α1)λmax{Q}
λmin{Q}

v
T
(tr)Qv(tr) + Î

T
Î
]
e
−(4+2α1)(s−tr)

ds− v(tr)
T
Qv(tr)

=

2α1+α2+(4+2α1)λmax{Q}
λmin{Q} vT (tr)Qv(tr) + ÎT Î

4 + 2α1

(e
(4+2α1)(t−tr) − 1) − v(tr)

T
Qv(tr).

Take ϱ =
λmin{Q}ÎT Î

2α1+α2+(4+2α1)λmax{Q} . Combining the design of CETIC and ψ(t−r+1) > ϱ, the following relation of time interval

can be deduced

tr+1 − tr

>

ln
(4+2α1)(ϱ+v(tr)T Qv(tr))

2α1+α2+(4+2α1)λmax{Q}
λmin{Q} vT (tr)Qv(tr)+ÎT Î

+ 1

4 + 2α1

=
1

4 + 2α1

ln
( (4 + 2α1)λmin{Q}
2α1 + α2 + (4 + 2α1)λmax{Q}

+ 1 +
(4 + 2α1)ϱ− (4+2α1)λmin{Q}ÎT Î

2α1+α2+(4+2α1)λmax{Q}
2α1+α2+(4+2α1)λmax{Q}

λmin{Q} vT (tr)Qv(tr) + ÎT Î

)

=
1

4 + 2α1

ln
( (4 + 2α1)λmin{Q}
2α1 + α2 + (4 + 2α1)λmax{Q}

+ 1
)

, Tmin.

Therefore, the Zeno behavior is eliminated.

Appendix C Proof of Theorem 2
Proof. A Lyapunov function candidate is chosen as

V (t) =
1

2
ϵ
T
(t)(Θ ⊗ En)ϵ(t). (C1)

When t ̸= tr, calculating the derivative of V (t) along the trajectories of error system (7) derives

V̇ (t) = ϵ
T
(t)(Θ ⊗ En)ϵ̇(t)

= ϵ
T
(t)(Θ ⊗ En)[Dϵ(t) + BH(ϵ(t)) − c(L̃⊗ Γ)ϵ(tr) + I +G(v1(t))]

= ϵ
T
(t)(Θ ⊗ En)Dϵ(t) + ϵ

T
(t)(Θ ⊗ En)BH(ϵ(t) − cϵ

T
(t)(Θ ⊗ En)(L̃⊗ Γ)ϵ(tr) + ϵ

T
(t)(Θ ⊗ En)I

+ ϵ
T
(t)(Θ ⊗ En)G(v1(t))

6 ϵ
T
(t)D̃sϵ(t) +

1

2
ϵ
T
(t)(Θ ⊗ En)BB

T
(Θ ⊗ En)

T
ϵ(t) +

1

2
H

T
(ϵ(t))H(ϵ(t)) − cϵ

T
(t)(ΘL̃⊗ Γ)ϵ(tr)

+ ϵ
T
(t)ϵ(t) +

1

2
G

T
(v1(t))(Θ

T
Θ ⊗ En)G(v1(t)) +

1

2
I
T
(Θ

T
Θ ⊗ En)I. (C2)

According to Assumption 1, one can get the following inequality,

H
T
(ϵ(t))H(ϵ(t)) =

N∑
i=2

h
T
i (ϵi(t))hi(ϵi(t)) 6

N∑
i=2

ξiϵ
T
i (t)ϵi(t) = ϵ

T
(t)(Ξ ⊗ En)ϵ(t). (C3)

It follows from the synchronization error (3) that

ϵ(t) = v(tr) − 1N−1 ⊗ v1 − e(t). (C4)

By utilizing Lemma 1 and the definition of e(t), the following equation is available

− cϵ
T
(t)(ΘL̃⊗ Γ)ϵ(tr)

= − cϵ
T
(t)(ΘL̃⊗ Γ)(v(tr) − 1N−1 ⊗ v1−e(tr))

= − cϵ
T
(t)(ΘL̃⊗ Γ)v(tr). (C5)

According to the Lemma 1 and the CETIC, when t is event-triggered moment, substituting (C4) into (C5) yields

− cϵ
T
(t)(ΘL̃⊗ Γ)v(tr)

= − c(v(tr) − 1N−1 ⊗ v1 − e(t))
T
(ΘL̃⊗ Γ)v(tr)

= − cv(tr)
T
(ΘL̃⊗ Γ)v(tr) + ce

T
(t)(ΘL̃⊗ Γ)v(tr) + c(1N−1 ⊗ v1)

T
(ΘL̃⊗ Γ)v(tr)

6 c

a1
e
T
(t)e(t) + a1cv(tr)

T
(ΘL̃⊗ Γ)

T
(ΘL̃⊗ Γ)v(tr) − cv(tr)

T
(ΘL̃⊗ Γ)sv(tr)

6 cϱ

a1
. (C6)

By combining (C2), (C3) and (C6), one obtains

V̇ (t) 6 ϵ
T
(t)

[
D̃s +

1

2
(Θ ⊗ En)BB

T
(Θ ⊗ En)

T
+ (

1

2
Ξ + EN−1) ⊗ En

]
ϵ(t) +

1

2
I
T
(Θ

T
Θ ⊗ En)I



Sci China Inf Sci 3

+
cϱ

a1
+

1

2
G

T
(v1(t))(Θ

T
Θ ⊗ En)G(v1(t))

6 σ1V (t) + g1, (C7)

where g1 = sup || 12G
T (v1(t))(Θ

TΘ ⊗ En)G(v1(t)) +
1
2 I

T (ΘTΘ ⊗ En)I + cϱ
a1

||.
When t = tr, one has

V (tr) =
1

2
ϵ
T
(tr)(Θ ⊗ En)ϵ(tr)

6 1

2
ϵ
T
(t

−
r )

(
(EN−1 − c̄D̂) ⊗ En

)T
(Θ ⊗ En)

(
(EN−1 − c̄D̂) ⊗ En

)
ϵ(t

−
r )

6 λmax{(EN−1 − c̄D̂)TΘ(EN−1 − c̄D̂)}
λmin{Θ}

V (t
−
r ) = ρ1V (t

−
r ). (C8)

For arbitrary ε > 0, define the following impulsive comparison system,
ω̇(t) = σ1ω(t) + g1 + ε, t ̸= tr,

ω(tr) = ρ1ω(t
−
r ),

ω(0) =
1

2
ϵ
T
(0)(Θ ⊗ En)ϵ(0),

its unique solution ω(t) can be represented as

ω(t) = Y (t, 0)ω(0) +

∫ t

0

Y (t, s)(g1 + ε)ds, (C9)

where

Y (t, s) = e
σ1(t−s)

∏
s6tr<t

ρ1 6 e
σ1(t−s)

ρ
N0(t,s)
1 6 e

σ1(t−s)
ρ

t−s
Tmin
1 = e

(σ1+
ln ρ1
Tmin

)(t−s)
. (C10)

By defining ν1 = σ1 +
ln ρ1
Tmin

and combining (C9) and (C10), one has

ω(t) 6 e
ν1t

ω(0) +

∫ t

0

e
ν1(t−s)

(g1 + ε)ds

= e
ν1t

ω(0) +
g1 + ε

−ν1
(1 − e

ν1t
)

=

(
ω(0) +

g1 + ε

ν1

)
e
ν1t

+
g1 + ε

−ν1
.

According to Lemma 2, one has V (t) 6 ω(t). When ε → 0,

min
26i6N

µi

2
||ϵ(t)||2 6 1

2
ϵ
T
(t)(Θ ⊗ En)ϵ(t) 6 V (t) 6 ω(t) 6

(
ω(0) +

g1 + ε

ν1

)
e
ν1t

+
g1 + ε

−ν1
.

Furthermore, the synchronization error can satisfy

||ϵ(t)|| 6
√√√√ 2ω(0)

min
26i6N

µi

+
2(g1 + ε)

ν1 min
26i6N

µi

e
ν1
2

t
+

√√√√ 2(g1 + ε)

−ν1 min
26i6N

µi

.

Therefore, the synchronization errors are bounded eventually and global exponential quasi-synchronization is reached for the

heterogeneous neural networks.

Remark 1. According to Theorem 2, the synchronization errors eventually converge to the bounded setϵ(t) ∣∣ ||ϵ(t)|| 6
√√√√ 2(g1 + ε)

−ν1 min
26i6N

µi

 ,

where µ = {µ2, µ3, . . . , µN}T can be obtained from Lemma 1. Therefore, regulating the value of min
26i6N

µi can reduce the upper

bound of quasi-synchronization errors. One can also increase the value of c̄ to obtain a smaller ν1 and a lower upper bound of the

synchronization errors.

Corollary 1. When Assumption 1 holds and G is undirected, global exponential quasi-synchronization of the heterogeneous

neural networks (1) can be achieved and the Zeno behavior can also be eliminated for the event-triggered scheme CETIC, if

(ΘL̃⊗ Γ)s − a1(ΘL̃⊗ Γ)
T
(ΘL̃⊗ Γ) ≻ 0,

and

σ1 +
ln ρ1

Tmin

< 0,

where σ1 = λmax

{
D̃ + 1

2 (Θ ⊗ En)BB
T (Θ ⊗ En)

T + ( 1
2Ξ + EN−1) ⊗ En

}
, ρ1 = λmax{(EN−1 − c̄D̂)TΘ (EN−1 − c̄D̂)}/λmin{Θ},

and D̃ and Tmin are the same as the definition of Theorem 2.
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Corollary 2. Assume that graph G is undirected and the neural networks are homogeneous, i.e., Di = D1, Bi = B1 and fi(t) =

f1(t), i = 2, 3, · · · , N . Under Assumption 1 and selection ξi = ξ, global exponential quasi-synchronization of the heterogeneous

neural networks (1) can be achieved and the Zeno behavior can further be eliminated via the event-triggered scheme CETIC, if

(ΘL̃⊗ Γ)s − a1(ΘL̃⊗ Γ)
T
(ΘL̃⊗ Γ) ≻ 0,

and

σ1 +
2 ln (1 − c̄)

Tmin

< 0,

where σ1 = λmax

{
Θ ⊗D1 + 1

2Θ
2 ⊗ (B1B

T
1 )

}
+ ξ+2

2 and Tmin is length of the minimal impulsive interval.

Remark 2. When the neural networks (1) are homogeneous, g1 in the upper bound of quasi-synchronization errors becomes 0.

The neural networks reach synchronization rather than quasi-synchronization. It also shows that the conclusion of Theorem 2 is

applicable to undirected graphs and homogeneous neural networks.

Appendix D Proof of Theorem 3
Proof. To simplify the calculation, we define

zi(t
i
r) =v

T
i (t

i
r)

N∑
j=2

lijΓvj(t
i
r) −

χ2

2
− (

1

2
+ a

i
2)

 N∑
j=2

lijΓvj(t
i
r)

T
N∑

j=2

lijΓvj(t
i
r).

Furthermore, let v̂i(t) =
[
vTi (t),

(∑N
j=2,j ̸=i lijΓvj(t)

)T ]T
. Then, zi(t

i
r) can be rewritten as

zi(t
i
r) =v

T
i (t

i
r)liiΓvi(t

i
r) + v

T
i (t

i
r)

N∑
j=2,j ̸=i

lijΓvj(t
i
r) −

χ2

2

− (
1

2
+ a

i
2)

liiΓvi(tir) + N∑
j=2,j ̸=i

lijΓvj(t
i
r)

T liiΓvi(tir) + N∑
j=2,j ̸=i

lijΓvj(t
i
r)


=v̂

T
i (t

i
r)

 liiΓ − ( 1
2 + ai2)l

2
iiΓ

2 1
2En − ( 1

4 +
ai
2
2 )liiΓ

1
2En − ( 1

4 +
ai
2
2 )liiΓ −( 1

2 + ai2)En

 v̂i(tir) − χ2

2
, v̂

T
i (t

i
r)Q1,iv̂i(t

i
r) −

χ2

2
.

Taking the derivative of the event-triggering function ψi(t) derives

ψ̇i(t) = − 2e
T
i

Divi(t) + Bifi(vi(t)) − c

N∑
j=2

lijΓvj(t
i
r) + Ii


64e

T
i (t)ei(t) + λmax{DT

i Di + 2ξ
2
iB

T
i Bi}vTi (t)vi(t) + c

2

 N∑
j=2

lijΓvj(t
i
r)

T
N∑

j=2

lijΓvj(t
i
r) + I

T
i Ii.

Define αi
1 = λmax{DT

i Di + 2ξ2iB
T
i Bi}. One obtains

ψ̇i(t) 6(4 + 2α
i
1)e

T
i (t)ei(t) + 2α

i
1v

T
i (t

i
r)vi(t

i
r) + c

2

 N∑
j=2

lijΓvj(t
i
r)

T
N∑

j=2

lijΓvj(t
i
r) + I

T
i Ii

6(4 + 2α
i
1)ψi(t) + ((2 − a

i
2)α

i
1 − 2a

i
2)v

T
i (t

i
r)vi(t

i
r) +

(
c
2 − (4 + 2α

i
1)(a

i
2 + (a

i
2)

2
)
)

×

 N∑
j=2

lijΓvj(t
i
r)

T  N∑
j=2

lijΓvj(t
i
r)

 −
ai2χ

2(4 + 2αi
1)

2
+ I

T
i Ii

=(4 + 2α
i
1)ψi(t) + v̂

T
i (t

i
r)

 Q11
2,i Q

12
2,i

Q12
2,i Q

22
2,i

 v̂Ti (t
i
r) + β̂

i

,(4 + 2α
i
1)ψi(t) + v̂

T
i (t

i
r)Q2,iv̂

T
i (t

i
r) + β̂

i
,

where Q11
2,i = ((2 − ai2)α

i
1 − 2ai2)En +

(
c2 − (4 + 2αi

1)(a
i
2 + (ai2)

2)
)
l2iiΓ

2, Q12
2,i =

(
c2 − (4 + 2αi

1)(a
i
2 + (ai2)

2)
)
liiΓ,

Q22
2,i =

(
c2 − (4 + 2αi

1)(a
i
2 + (ai2)

2)
)
En, β̂

i = − ai
2χ2(4+2αi

1)

2 + ITi Ii.

A lower bound of time T i
min can also be found by combining the method of Theorem 1 and will not repeat it here. Select

ϱi2 =
λmin{Q1,i}β̂

i

λmax{Q2,i}
. Therefore,

t
i
k+1 − t

i
k >

ln[
(4+2αi

1)(ϱi2+v̂T
i (tir)Q1,iv̂

T
i (tir))

v̂T
i

(tir)Q2,iv̂
T
i

(tir)+β̂i + 1]

4 + 2αi
1

>

ln[
(4+2αi

1)λmin{Q1,i}
λmax{Q2,i}

+
(4+2αi

1)(ϱi2−
λmin{Q1,i}β̂

i

λmax{Q2,i}
)

v̂T
i

(tir)Q2,iv̂
T
i

(tir)+β̂i + 1]

4 + 2αi
1

=
ln[

(4+2αi
1)λmin{Q1,i}

λmax{Q2,i}
+ 1]

4 + 2αi
1

, T
i
min.
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Thus, Zeno behavior is eliminated.

Appendix E Proof of Theorem 4
Proof. A Lyapunov function candidate is chosen as

Vi(t) =
µi

2
ϵ
T
i (t)ϵi(t). (E1)

When t ̸= tr, taking the derivative of Vi(t) gives

V̇i(t) = µiϵ
T
i (t)ϵ̇i(t)

= µiϵ
T
i (t)

Diϵi(t) + Bihi(ϵi(t)) − c

N∑
j=2

lijΓϵj(t
i
r) + Ii − I1 +Gi(v1(t))


6 µiϵ

T
i (t)

[
Di +

1

2
BiB

T
i +

ξi + 2

2
En

]
ϵi(t) +

µi

2
((Ii − I1)

T
(Ii − I1)

+G
T
i (v1(t))Gi(v1(t))) − cµiϵ

T
i (t)

N∑
j=2

lijΓϵj(t
i
r). (E2)

Furthermore, one gets

− cµiϵ
T
i (t)

N∑
j=2

lijΓϵj(t
i
r)

= − cµi[vi(t
i
r) − v1(t) − ei(t)]

T
N∑

j=2

lijΓ(vj(t
i
r) − v1(t

i
r))

6 − cµi

vTi (t
i
r)

N∑
j=2

lijΓvj(t
i
r) − v

T
1 (t)

N∑
j=2

lijΓvj(t
i
r) −

1

ai2
ei(t)e

T
i (t) − a

i
2

N∑
j=2

N∑
k=2

lij likv
T
j (t

i
r)Γ

T
Γvk(t

i
r)


6 − cµi

vTi (t
i
r)

N∑
j=2

lijΓvj(t
i
r) −

1

ai2
e
T
i (t)ei(t) −

χ2

2
− (

1

2
+ a

i
2)

 N∑
j=2

lijΓvj(t
i
r)

T
N∑

j=2

lijΓvj(t
i
r)


6 cµiϱ

i
2

ai2
. (E3)

Under Assumption 1, substituting (E3) into (E2) yields

V̇i(t) 6 σ
i
2Vi(t) + g

i
2, (E4)

where gi2 = max ||µi
2

(
(Ii − I1)

T (Ii − I1) +GT
i (v1)Gi(v1)

)
+

cµiϱ
i
2

ai
2

||.

When t = tir, one gets

Vi(t
i
r) 6 (1 − c̄ai1)

2
Vi(t

i
r

−
). (E5)

For arbitrary constant εi2 > 0, define the following impulsive comparison system
ω̇

i
2(t) = σ

i
2ω

i
2(t) + g

i
2 + ε

i
2, t ̸= tr,

ω
i
2(t

i
r) = (1 − c̄ai1)

2
ω(t

i
2

−
),

ω
i
2(0) =

µi

2
||ϵi2(0)||

2
.

In addition, let ωi
2(t) be the unique solution of the above system. Similar to Theorem 2, defining νi

2 = σi
2 +

2 ln (1−c̄ai1)

Ti
min

yields

||ϵi(t)|| 6
√

2ωi
2(0)

µi

+
2(gi2 + εi2)

µiνi
2

e
νi
2
2

t
+

√
2(gi2 + εi2)

−µiνi
2

.

Therefore, the synchronization error of the ith neural network can be globally exponentially stable when t tends to infinity for

i = 2, 3, . . . , N . Therefore, the heterogeneous neural networks can reach globally exponentially quasi-synchronization under the

DETIC.

Remark 3. From Theorem 4, one can find that each error system (13) eventually converges into the bounded set{
ϵi(t)

∣∣ ||ϵi(t)|| 6
√

2(gi2 + εi2)

−µiνi
2

}
,

i = 2, 3, · · · , N . Therefore, regulating the value of µi and c̄ can reduce the upper bound of quasi-synchronization errors.

Remark 4. Under the distributed impulsive strategy, since different neural networks have different impulsive sequences, different

event-triggered functions should be designed separately for different neural networks. Meanwhile, according to the derived impulsive

sequences, the sampling couplings (4) and (10) adopt synchronous sampling information and asynchronous sampling information,

respectively.

Remark 5. When t ̸= tir, ψi(t) < 0, r = 0, 1, 2, · · · . When t = tir, ψi(t) is negative again. Therefore, similar to ψ(t), when the

event-triggered function ψi(t) > 0 for any particular moment, the impulsive control will be triggered immediately. Then, ψi(t) < 0

will continue to be satisfied. Therefore, CEITC and DEITC are instantaneous and discrete.
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Appendix F Numerical simulations

Six isolated neural networks are considered and five follower neural networks are defined as

v̇(t) = Dv(t) + Bf(v(t)) + c(L̃⊗ Γ)v(tr) + I,

where v(t) = [v2(t), v3(t), v4(t), v5(t), v6(t)]
T , vi(t) ∈ R, Γ = 1.5, c = 1, f(v(t)) = [tanh(v2(t)), arctan(v3(t)), 0.7 tanh(v4(t)),

0.6 arctan(v5(t)), 1.2 tanh(v6(t))]
T , I = [0.1, 0.1, 0.09, 0.08, 0.1]T ,

D =



−0.1 0 0 0 0

0 −0.15 0 0 0

0 0 −0.13 0 0

0 0 0 −0.05 0

0 0 0 0 −0.1


,

and

B =



1.3 0 0 0 0

0 1.5 0 0 0

0 0 3 0 0

0 0 0 0.7 0

0 0 0 0 2.3


.

The leader neural network is defined as

v̇1(t) = D1v1(t) + B1f1(v1(t)) + I1,

where v1(t) ∈ R, D1 = −2, B1 = 5, f(v1(t)) = tanh(v1(t)) and I1 = 0.

The topology is sketched for five followers in the Fig. F1 with the Laplacian matrix

L̃ =



2 0 −1 0 −1

−1 2 0 0 −1

−1 0 2 0 0

0 −1 0 1 0

−1 0 −1 −1 3


,

with Θ = diag{ 50
3 ,

71
15 ,

377
15 ,

172
15 ,

112
15 }.

2

1

3

45

6

Figure F1 The topology of neural networks.

Example 1. Select v1(0) = 0.35 and v(0) = [1.7, 0.88, 0.5, 2.1, 1.57]T as the initial values of the leader and five followers,

respectively. For the CETIC, take c̄ = 0.6, a1 = 0.06, a41 = 1, a21 = a31 = a51 = a61 = 0, and ϱ = 1. It follows from Fig. F2

that quasi-synchronization can be reached under the CETIC. From Fig. F3, quasi-synchronization errors can eventually converge

to a bounded set for each impulsive interval. Fig. F4 shows the value of the event-triggered function at each moment. As shown in

Fig. F4 that once the value exceeds 0, it immediately returns below 0, which is exactly consistent with the description of Remark

1 of the letter.

Example 2. Suppose that the initial values of the followers and the leader are the same as those in Example 1. In the DETIC,

set c̄ = 0.6, ai2 = 0.06, and ϱi2 = 1, i = 2, 3, · · · , 6. Besides, a41 = 1, and a21 = a31 = a51 = a61 = 0. It follows from Fig.

F5 that quasi-synchronization of the heterogeneous neural networks can be reached faster under the DETIC. In addition, Fig. F6

shows that quasi-synchronization errors can be kept within a bounded range. Compared with CETIC, DETIC has a better control

efficiency. In fact, the maximal absolute value of synchronization errors under DETIC is less than the maximal absolute value of

synchronization errors under CETIC by Figs. F3 and F6. Fig. F7 shows the value of the event-triggered function of each neural

network at each moment, which also validates the description in Remark 1 of the letter.

Remark 6. In the simulations, the description of the state of the neural networks are recursive in discrete time, therefore the

value of the event-triggered function will be greater than 0. To avoid this situation, we can reduce the criterion threshold of the

event-triggered function to a negative number.
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Figure F2 The state trajectories of neural networks without control and with CETIC.
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Figure F3 The absolute value of quasi-synchronization errors under CETIC.
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Figure F4 The value of event-triggered function under CETIC.
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Figure F5 The state trajectories of neural networks under DETIC.
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Figure F6 The synchronization errors of neural networks under DETIC.
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Figure F7 The value of event-triggered function under DETIC.
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