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ABSTRACT

This paper deals with the exponential synchronization problem of inertial Cohen—Grossberg
neural networks with time-varying delays under periodically intermittent control. In light of
Lyapunov—Krasovskii functional method and inequality techniques, some sufficient conditions
are attained to ensure the exponential synchronization of the master-slave system on the basis
of p-norm. Meanwhile, the periodically intermittent control schemes are designed. Finally, in
order to verify the effectiveness of theoretical results, some numerical simulations are
provided.

Keywords : Synchronization; Inertial Cohen—Grossberg neural networks; periodically
intermittent control; delays; Lyapunov—Krasovskii functional.

1. Introduction

The Cohen-Grossberg Neural Network (CGNN) was first proposed by Cohen and Grossberg in 1983
[1]. Subsequently, it was widely used in various fields such as associative memory, signal processing and
optimization problems. In the actual operation of the hardware of the neural network system, due to the
limited signal exchange and transmission speed, time delay is inevitable, which usually destroys the
stability and synchronization of the considered systems, and even causes oscillation and bifurcation.
Therefore, the investigation of delayed Cohen-Grossberg neural networks (CGNNSs) has aroused
researcher’s interests, and many enlightening results have been appeared in [2-6]. It is worth noting that a
more complex system yields since inertial terms are introduced into the CGNN system, which is called as
the inertial Cohen-Grossberg neural network (ICGNN). Actually, the existence of inertial terms has
strong biological background [7-8] and electronic environment [9-10]. In recent years, many results
about inertial Cohen-Grossberg neural networks (ICGNNSs) [11-15] have been reported.

There is no doubt that synchronous behavior is widespread in the real life, and it plays a vital role in
chemical reactions, medical equipment, communication and transmission. As a matter of fact, how to
overcome harmful synchronization and achieve beneficial synchronization is also a significant problem
of network science research. To solve this problem, a variety of effective control strategies have been
adopted, including impulsive control [16], intermittent control [17], adaptive control [18] and sampling
control [19] and so on. Compared with continuous control, intermittent control is more economical and
efficient; plenty of research results have been developed in [20-26]. Particularly, by employing
Lyapunov functional theory, mathematical induction and inequality techniques, based on p-norm, Xing
et al. [20] proposed the conditions for exponential synchronization of delayed recurrent neural network
by designing suitable periodic intermittent controller. Zhang and Shen [21] adopted non-smooth
analysis and control theory to consider the problem of the exponential synchronization of
memristor-based chaotic neural networks via periodically intermittent control. Besides, the introduction
of inertial terms will cause complex dynamic behaviors. Hence, it is also of great significance to study
the inertial neural networks. Under the two types of activation functions, Tang and Jian [22] obtained
several delay-dependent criteria on the exponential synchronization of the inertial neural network with
mixed delays by virtue of algebraic inequality and linear matrix inequality. Wan et al. [23] employed
the Lyapunov-Krasovskii functional approach and Wirtinger's inequality to realize global exponential
synchronization on isolated nodes for inertial reaction-diffusion coupled neural network with
proportional delay via periodically intermittent control. On the other hand, some researchers used
periodic intermittent control to study the synchronization of CGNNs. Based on the theory of infinite
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norms, Yu et al. [24] discussed the synchronization problem of a class of CGNNs with time delay and
general amplification function under periodic intermittent control. By constructing suitable Lyapunov
functional and utilizing comparison principle, Mei et al. [25] investigated the p-synchronization for
stochastic CGNNs with variable coefficients and reaction-diffusion terms with periodic intermittent
control. Hui et al. [26] designed a new hybrid control strategy which consists of pinning control and
periodic intermittent control, and obtained some new synchronization conditions for memristive
CGNNs with mixed delays. However, up to now, the problem of exponential synchronization of the
ICGNNSs with periodic intermittent control has not been considered.

Inspired by the above discussions, in this paper, we focus on exponential synchronization of ICGNNs
with time-varying delays via periodically intermittent control. The main contributions of this article are
the following three aspects: (1) Since inertial terms are introduced to the CGNNSs, our considered system
become more complex. (2) In order to realize the synchronization of ICGNNSs, periodically intermittent
controller is designed and feedback gain is obtained. (3) Combing Lyapunov—Krasovskii functional
method and inequality techniques, some sufficient conditions are given to guarantee the exponential
stability of error system based on the p-norm.

This paper is organized as follows. In Section 2, some preliminaries and model descriptions are given.
Then, some sufficient conditions are derived to ensure the exponential synchronization in Section
3.Finally, a numerical example is provided in Section 4 to verify the feasibility of the results.

2. Preliminaries
Consider a class of inertial Cohen—Grossberg with time-varying delay as follows

d?x;(t) dx; (t)

T T

—wEO)b(®) = ) o (5©)
j=1

dyf (g (t—o®)) - Lli jeA (D)

where A ={1,2,---,n}, u; > 0 are constants, the second-order derivative is referred
to as an inertial term of (1),x;(t) corresponds to the state variable of the ith neuron at the time t, v;(-)
represents an amplification function; b;(*) is an appropriate behaved function, c; and d; are
constants which denote the connection strengths of the neural networks; f;(-) denotes the activation
function of jth neuron; o(t) corresponds to the transmission delay; I; is the external input.

The initial conditions of system (1) are

dx;(s)
dt

xi(s) = (Pi(s): = (p;(S),S € [—O', O]rl S A,

Where ¢, (s) and ¢, (s) are bounded and continuous functions.

Set variable transformation % = —x;(t) + y;(t), i € A, the systems (1) can be rewritten as
rdx; (t)
dt = _xi(t) + Yi (t)l
) _ —(1 = u)x(t) = (u; = Dyi(8) — v (x (0)) [b; (x: (1)
T Ui)X; U; Vi VilX; i (X 2

n

=Y af (5®) = dyf; (5t = o®)) = 11,
=1

j=1 Jj
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with initial condition

dx;(s) , .
xi(5) = (), () = 1,(8) + —7 = = 0,(5) + ¢;(s) = Yi(0), s € [0, 0L i € A
Let system (2) be master system, and the corresponding slave system can be expressed as
dz;(t)
- —z;(t) + w; (1) + Ky,
dw;(t)
Tae T —(1 —u)z () — (W — Dwi(t) — vz ()i (1) (3)
= cifi (5©) = D dy; (5(6 = 0(©)) = 11+ Kas
j=1 j=1

where z;(t), w;(t) are state variables of the slave system, and Kj;, K,; are the periodically

intermittent controllers represented by

{Kli = kii(z:(0) = x; (D), Ky = kpi(w;(©) = y;(£)) mT <t < (m+6)T, )
Ki;=K;; =0, m+0)T<t<(@m+ 1T,
wherem =0,1,2---, i €A, ky;,ky; denote the control strength, T(T > 0) representscontrol
period, 8(0 < 6 < 1) is known as the width index of the control. And the initial conditions are
shown as

z;(s) = @i (s),

dz;(s)
dt

w;(s) = +2:(s) = () + ¢;(s) = P;(s),s € [-0,0],i € A,

where @;(s) and 1;(s) are bounded and continuous functions.

Let e;(t) =z (t) — x;(t) ,ep;(t) = w;(t) —y;(t), i €A, we can get the error system as

follows
dey;
e;t(t) = —ey; () + e, (t) + Ky
dey;(t)
T —(1 —uey; (1) — (u; — Dey (2)
_[Vi (Zi(t))bi (Zi (t)) -V (xi (t))bi (xi (t))]
4 n n (5)
+v,(z,() lz ¢if; (elj (t)) + Z dij f; (elj (t- O’(t)))
i j=1
+v;(e1; (1)) IZ ciif; (x]- (t)) + Z dij f; (xj (t- o—(t))) + I |+ Ky,
i j=1
where

fi(ey®)=£(z0)-f (x®),

fi (e1,- (t- a(t))) =f (Zj (t- a(t))) -f (xj (t- o‘(t)))_

In order to study the exponential synchronization of system (2) and system (3) with periodically
controller (4), we give the following hypotheses, lemmas and definitions.

(H;) Suppose that time-varying delay o(t) are continuous and derivable, and there exist constants
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0>0,0y >0 suchthat 0 < o(t) < 0g,6(t) <oy < 1.

(H,) Foranyx, z € R, suppose that 0 < v;(x) < 7;, and there exists constantss; > 0 satisfying
[v; (x) —v;(2)| < silx —z], i €A

(H3) Suppose that the activation functions are bounded and satisfy the global Lipschitz condition,

i.e, forany x, z € R, there exists constants m;, [, > 0 such that

|]§-(x)| < mj,|jj-(x) —]j-(z)| <l|x—z|j€EA
(Hy)For any x, z € R,x # z, there are constants h; > 0 satisfying
v (2)b;(z) — v; (x)b; (x)
z—x
(Hs) Forevery i, j € Ay + pkqy; — Z};l a; > 0,u; + pky; — Z}Llfﬁ > 0, where
n=1-1-wl—h— Si(z;lzl(|cij| + |dy [)my +111) — Z}l=177j|Cﬁ | L,

> h;,i € A

p=pl =D = 1= @ =1 ) Flley| +Idy D
j=1

-@-D(1—w|+h; + Si(Z}"lzl(|Cij| + |dij |)m] + 1I;1)),

_ 7jldjill
aji - 1—0’1 ’

i =0, &; are some appropriately chosen numbers.

Lemma 1. Let Assumption (Hs) hold. If 7 +pky; —X/_a; >0, p; +pky — i1 >0,
i, j € A, then there exists a positive constant & such that
T+ ok —e¥ Yl a; —e=0, u+pky—e* Y& —e=0, 4 JEA
Proof. We consider the following function
(&) =1 + pky; — € Y a4 — &,
where g; >0 for every i € A. By simple calculating, we can easily get
0;(g) = —1 — gesi® j=1a; and I1;(0) = r; + pky; — Xj— @; > 0.

In addition, I1;(g;) is continuous on [0,4) and II;(g;) — oas g — oo. Hence, there exists a
unique positive root & such that II;(¢/) = 0and I1;(g;) > 0 for any ¢; € (0,¢) . Denoting
€ = min;¢, {&}, then

;(é) =1, + pky; — e° i1 —€=0, i EA
Similarly, we can obtain

0, (&) = py; + pky; — e i=18i —€=0, i EA
Lete = min{é, £}, we can easily get

I;(¢) 20,Q;(6) =0, i €A

Lemma 2 [22]. Assume that a, b are positive numbers and p > 1 is a positive integer, then the

following inequality holds:
pab?~!l < a? + (p — 1)bP.

Definition 1. Master system (2) and slave system (3) with controller (4) can be exponentially
synchronized, if there exist constants w > 0 and y > 0 such that

le®ll, < wll¥ll,e™, t>0,

where

le®ll, = Eiiler (O + Eiqlexi (OIP)7,
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1
W1, = (Biey sup—p<s<0l9i () — @ ()P + X1y sup_g <[ i (s) — 1[’1‘(5)|p)p,
p=1i€A
3. Main results

In this section, acceptable period T and kq;, k,;are designed to achieve the exponential
synchronization of master system (2) and slave system (3).

Theorem 1. Assume that hypotheses (H;) — (Hs) hold. If there exists € > 0 such that the

following conditions are satisfied:
5— w(1—6)>0,
and
Ti+pk1i—em jr-lzlaﬁ—SZO, /,ti+pk2i—esg ?zlfji_gzo, l,]EA,

where @ = max{max;c,{ky;}, max;c,{k,;}}, then system (2) and system (3) achieve exponential
synchronization under intermittent controller (4).

Proof. According to Lemma 1, we can choose a positive constant ¢ > 0 such that
Ti+pk1i—em jr-lzlaﬁ—SZO, /,ti+pk2i—esg ?zlfji_gzo, l,]EA

Let e(t) = (e11(8), e12(D), -+, €10 (1), €21 (), €22 (1), €2, (1)) ., we can consider the
Lyapunov—Krasovskii functional as follows:

n

V©) =) e len(OIF + ) elen(®P
i=1

i=1

n n

t
+e® Z Z a; J et |e1]- (t)|pds
t—o(t)

i=1j=1 -7

+e® Yy Xj=1 8y fotegs|€2,- (t)|pds. (6)

Form T <t < (m + 6)T, we compute the upper right derivation of V(t) along the solution of error

system (5). From assumptions (H;) — (H,), we obtain
V() < Z{PQSt ler (P~ (=(1 + kieg; (1) + e (1) + ge ey (8)[P
i=1
+petley P TIT —uller ()] = (w; — 1+ ky)ley (1]
+ hiley; (O]
+7; (2}1=1|Cij |lj |31j (t)|)+77i(2?=1 |dij 1L leq; (¢ — a(D)l)
+si|eli(t)|(2(|cij| +|d; )my + 1LD]
=

+e® Z a;; (e% ley; (O — (1 — 01)e* ™D ey; (t — a()IP)

j=1
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e > gyeley (). (7)
j=1

According to Lemma 2, the following in equalities hold
peley(®)llen ()P~ < e (ley ()P + (p — Dley;(DI), (8)
peley; P11 — ;| + hlley; (B)]
<e*[|1 —wl + h](len(OF + (p — Dlexu(®)P), 9

petley ()P s Z(|Ci}'| + |dij |)mj + || ) er: (D)1
i=1
< egtsi(z;l=1(|cij| + |dij |)m] + |Ii|)(|eli(t)|p + (@ — Dlexu(®)IP), (10)

n
pelea P15 ) ey [y |er; ]
j=1

<> aleyly e (ley OF + @ = Diex@P)AD
j=1
peley (O, =1 1dij 1L |31j (t—a(®)],
< 3 Bildy 1 et (Jeg; (t — o @) + (0 — Dlex(®)IP). (12)

By applying (8) — (12) and assumption (Hs) to (7), one can deduce

n
VO <) e l=p+ki) + @ - D+ 1wl +h
i=1

+Si(zjr'l=1(|cij| +|d; )m + 151) + Z?:lﬁj":ji |l; + e Yi-1a; + elle; (O

n
£ et = plu = 1+kp) + 1+ @ — DL —wl +h)

i=1
n

4+ = Dst| ) (ley | + ldy ), + 11
=1

+p—-D X4 7 (Jey | + |dij|) § + e i=1 i+ ellex (OIP

+Z et Z(ﬁi|du |l = (= o)ay) |er; (t = o)
i=1 j=1

n n
+) et | —phy 4 e Y g+ e |le O

i=1 j=1

n n

+ ) e —m—phy+ e ) g+ e |len®P <0,013)
i=1 j=1
which implies that
V() <V(mT), t € [mT,(m+ 6)T). (14)
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If (im+6)T <t < (m+ 1T, similarly, one has
n n

n
V() < Z e | =1, — pky; +e* Zaji + ¢ |le; O + Z e pkyley; ()P
i=1

i=1 j=1

n n n
# ) et ——pha e ) i +e |lea(© + ) e plalen(©)F
i=1 j=1 i=1

< Yiipet (kyley (DI + kyilex (DIP) < poV (B), (15)
where @ = max{max;c,{k;}, max;c,{k,;}},which leads to

V() <V(m+0)T)exp(pw(t —mT — 60T)),t € [(m + 6)T, (m + 1)T). (16)
Combining (14) and (16), we summarize that

(P) For t € [0,0T), it follows from (14) that
V(t) <V(0).
(P,) For t € [6T, T), from (16), we obtain that

V(t) < V(OT)er™ =) < v (0)er= =01,
(P;) For t € [T, (6 + 1)T), we have

V(t) < V(T) < V(0)ep=1-0)T
(Py) For t € [(6 + 1)T, 2T), we get that

V(t) < V((1+ 6)T)er® T < y(0)er= ¢-267),
Repeating this procedure, fort € [mT, (m + 6)T), we obtain that

V(t) < V(mT) < V(0)e™mrw (1-00T, 17)
Furthermore, for t € [(m 4+ 6)T, (m + 1)T), we have

V(t) < V((m+ 6)T)er= EmT =0T <y (0)ep@ (t=(m+10T), (18)
If t € [mT,(m+ 0)T), we can get m < % then it follows from (17) that

V(t) < V(0)emr® 1-0T < y(0)er@(1-6)t,
Similarly, if t € [(m + 6)T, (m + 1)T), we can obtain % < m + 1, from (18), it can be verified that

V(t) < V(o)epw(t—(m+1)6T) < V(o)epw(l—e)t'

Hence, for any t € [0, 4+0), we conclude
V(t) < V(0)eP®1-0) (19)
From the definitions of V(t) and (19), we derive that

le(®Il; = z(leu(t)lp + e (DIP) < eV (L) < eV (0)er” -0

i=1

n n
0
< D len@F +lex@F +e Y ay [ et ey ()] dsleterot-or
i=1 ' —o(0)

j=1
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<

n n
L+ oe max 1> a {1 Y sup lgi(s) = gi()Pe(cro0-0)
Sg<n P —0<s<0

i=1
+1 1 SUP_g 50| i (5) — 1/~)i(5)|p e~(cpo-0)
< 0| w|[he~(=-pm (-0,
Where s € [-0, 0], @ = 1+ ge” max;g<{Xi a;} = 1.

Therefore,

1 —<£—m(1—e)>t
lle(Oll, < or||¥],e \ : (20)

which means that the error system (5) is exponentially stable, i.e., the system (2) and system (3)
achieved exponential synchronization under intermittent controller based on p-norm. The proof of
Theorem 1 is completed.
Remark 1. Up to now, only a few literatures have applied periodic intermittent control to inertial neural
networks, such as [22]-[23]. However, as far as we know, there is not exponential synchronization results
of ICGNNSs with time-varying delays by using periodic intermittent control, which shows that the results
presented here are novel.
Remark?2. In [24], based on the theory of infinite norms, the intermittent control has been employed to
synchronize CGNNSs systems. In this paper, the inertia term is not only introduced to the CGNNs model,
which makes the model more complex, but also the synchronization of ICGNNs are analyzed according
to the theory of p-norm. Compared with the reference [24], the above result is more general.

In system (2), for each i € A, if the amplification function v, (xi (t)) = v; > 0, then system (1) can

be simplified as the following form:

dx,(©) _
dt - _xi (t) + yi (t)l
an© _ ) )
ST de —(1 —u)x(t) — (w; — Dy (&) — vi[b; (x; (1)) 21)
—Z%ﬁ (5®) =) dyf (x(t-o®)) 1] t=0.
j=1 j=1

Evidently, in this case, the assumption (H;), (H,) are satisfied. Correspondingly, assumptions
(H3) — (Hs) can be stated as follows:

(Hs) Forany x, z € R, there exists constants [, > 0 satisfying
Ifi ) = f;(@)| < llx —zl,j € A.
(H,) Forany x, z € R, x # z, there are constants h; > 0, such that
v;(z) — v;(x)
zZ—X

(Hs) Forevery i, j € Af; + pky; — Xj—y @; > 0,1 + pky; — X1y & > 0, where

> h;,i € A

f=1—1—-wl—vh — I} v|ei| L,

n
Bo=py =1 = 1= @ =1 ) villey] + 45D}
j=1
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- - D1 —wl| +v;h),

- yldlu " :
@ = 11_1;1 -,¢ji 20, &; are some appropriately chosen numbers.

Similar to (Hs), there must be a suitable numberé > 0 to satisfy
7y + pky; _EEJZ?=1dji — €20, fi; +pky _eggz:}l:lgji —£20, 0 jEA

Meanwhile, the slave system (3) becomes

dz;(t)
T —z;(t) + w; (1) + Ky,
dw(t)
Tar —(1 —u)zi(t) — (w; — Dw;(t) — vi[b; (z:(¢)) (22)
—zcijﬁ (Zj(t)) - ) dyf; (Zj(t_a(t))) — L]+ Ky,
= =

Where Ki; and K,; remain the same as formula (4).

Therefore, according to Theorem 1, the following results are directly derived.
Corollary 1. Under assumptions (Hy), (Hs), (H,), (Hs), system (21) and system (22) are
exponential synchronization with the intermittent controller (4) if there exists & > 0 satisfying

g

—w(1-6)>0,

and
i+ pky— e Y7 @; —£20, f; +pky — e Y] & — €20, i, jJEA
Especially, for each i € A, when the amplification function v; (xi (t)) =1, the system (2) is
reduced to the following form:
dx;(t)

dr —x; () + yi (1),
i® £) — (w; — 1)y;(6) — by (xi (¢
T 1 =u)x () — (w )yi(t) 1 (x: (1)) (23)

# 2 cifi (5®)+ )y (5= o) + 1,
j=1 j=1

Accordingly, assumption (Hs) can be described as follows:

(ﬁS) FOI’ eVery i, ] E A,T,:i + pkli - Z]r-lzl a]l > Olﬁi + kai - Z}r-l:l g]l > 0,

where
fi= 1= 11— wl = b = Zi o] b
n
fi=py,—1)—1-(p- 1)Z(|CU| +1d; DY
j=1
—(p - 11 —wl + hy),
4 = Ild,-ig|ll-’ fj >0, gji are some appropriately chosen numbers.
—01

Then, the system (3) is degenerated to the following form:
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dz(t) _
dt Zl(t) + Wl(t) + Klu
dw;
J v;t(t) =—(1 —u)z () — (W — Dw;(t) — bi(z(t)) (24)
+Z ¢ f; (zj (t)) + Z dii f; (zj (t- a(t))) + I, + Ky,
j=1 j=1

Where Ki; and K,; are the same as formula (4).

From Theorem 1, we can easily obtain the following corollary.
Corollary 2. Suppose that assumptions (Hy), (H3), (H,), (Hs) hold. Then system (23) and system
(24) are exponential synchronization with the intermittent controller (4), if there exists € > 0

meeting
S— @(1—6) >0,

and

i + pky; — €% —£20, ul+pk21—e£"znlfl £€=20, 1, jJEA
j

]
Remark 3. When 6 — 1, the perlodlc intermittent control (4) can be simplified to continuous
control. In this case, it is obvious that the assumption (Hs) is satisfied. Hence, as long as the
assumptions (H;) — (H,) are true, we can ensure that the exponential synchronization of systems

(2) and (3) can be achieved.

4. Numerical simulations
In this section, an example is presented to show the validity and feasibility of theoretical results
presented in the previous section.

Example 1. Consider the following inertial Cohen—Grossberg with time-varying delays:

d?x, d
50 - O @) e) - Z e f; (@)

dyf (5 (t—o®)) =Ll ijen  (25)

where U =uy = 2 Ul(x) =03 + 22 bl(xl(t)) = 0. 7x1(t) bz(xz(t)) =0. 8x2(t) 11 = d21 =

0.1, ¢13 = dyy = 0.2, ¢y = dy; = dyp = 0.15, ¢, = —0.05, f;(x) = 0.5tanh(x), , =, = 1.5
and o(t) = 0.2sin(t).

By variable substitution, the system (25) can be transformed into a first-order form, and the
corresponding master-slave systems are defined as same as system (2) and system (3), respectively.
Evidently, for any x, z € R, we obtain that

03 < v, (%) < 0.4, |v;(x) — vl(z)|—| r|<oos|x—z| i=12

1+x2

which shows that
5'1 - SZ B 005

And forany x, z € R,x # z. we get that
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v1(2)by(z2)—v1 (x)by (x) > 0175 v2(2)b2(2)—vp(x)by (x) >

zZ—X zZ—X

0.2,

which implies that
hl = 0175, hz =0.2.

Moreover, we know thatoc =0y =02, m; =m, =0.5,l; =1, =0.5and a;; = a;, = 0.0375,
a,; = 0.025,a,, = 0.05. For p = 2, selecting the appropriate constant &, = &, =&, =&, =
0.1and kyy =ky; =2, kyy = ko, = 1.5, through simple calculation, it is easy to observe that
hypothesis (H;) — (Hs) hold. It follows from assumption (Hs) that ¢ = 3.4869,¢ = 2.2771, and
e = min{é, £} = 2.2771. Correspondingly, we obtain & > 0.4307 by computing. Taking the control
period T =1 and 8 = 0.5, obviously, all the conditions in Theorem 1 are satisfied. Therefore, the
master-slave systems are exponentially synchronized under the designed control mechanism. State
trajectories of variables xq,z;,x,,z, and variables y;,w;,y,, w, are shown in Fig.1 and Fig.2,

respectively. The time evolutions of synchronization errors e, e1,, €21, €5, are given in Fig.3.

4 4
*1 %
3 3
Z )
= 2 Q&
n r
= w
D "“
1 - - g : -
0 5 10 15 0 5 10 15
t t

Fig.1 State trajectories of variables x;, z;, x,, z, for the master-slave systems.

5 T T 5
' ¥ ' ¥
4 " 4 i
Wy )
s 3
=
= 2
=
1
N
0 5 10 15 0 5 10 15
t t

Fig.2 State trajectories of variables y;, w;, y,, w, for the master-slave systems.
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Fig.3 The time evaluations synchronization errors e;1, €12, €21,€23-

5. Conclusions

In this paper, by using variable transformation, the inertial Cohen-Grossberg Neural Network model
with time-varying delay is transformed into a first-order form. Moreover, by constructing the
Lyapunov-Krasovskii functional and employing the inequality technique, some novel criteria on the
exponential synchronization of the master systems and slave systems are presented under periodic
intermittent control. The results we have obtained further improve the previous results since inertial
terms are taken into account. In future, we will further investigate the synchronization problem of
stochastic inertial Cohen-Grossberg Neural Networks with mixed delays.
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