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Appendix A Related works

Here, we provide comprehensive comparisons with relevant existing research to highlight the novelty of our study.

Unlike the previous findings discussed in Refs. [1-5] which primarily focused on the controllability and stability aspects of
stochastic systems with FBM, our study takes a distinctive approach to investigate asymptotic stability in the mean-square sense.
This novel perspective allows us to delve deeper into the long-term behavior and performance evaluation of MASs driven by FBM,
shedding light on a previously unexplored aspect of the problem.

It can be observed that the results reported in Refs. [6-11] focused on addressing the mean-square consensus problem of MASs
with standard Brownian motion. By contrast, FBM is neither a semimartingale nor an independent incremental process when the
Hurst parameter H # 0.5. Consequently, the approaches presented in Refs. [6-11] are not directly applicable to the problem in this
study. In this study, we address these challenges by developing a novel Lyapunov function technique for stability analysis using the
fractional It6 formula.

Note that [12] successfully solved the finite-time stochastic bound consensus problem for MASs under the influence of FBM.
In this study, mean-square consensus control for MASs driven by FBM is considered. Notably, an innovative approach is taken
in comparison to previous works, such as [13], where the containment control problem for MASs driven by FBM was solved using
the properties of analytic semigroups, which increases the complexity of the theoretical analysis. In this study, the mean-square
consensus control problem is addressed for MASs driven by FBM by using the fractional Ité6 formula and constructing the stopping
time.

Appendix B Preliminaries

Notations: Throughout this paper, let (2, F,{Ft}+>0,P) be a complete filtered probability space, where €2 represents the sample
space, F represents a o-algebra, {F:};>0 represents a filtration, and P represents the probability measure. Let E represent
mathematical expectations. Denote L?([0,7]) as the family of all functions f : [0,7] — R such that fOT f2(t)dt < oo. Denote
LP := LP(Q, F,P) as the space of all random variables @ : @ — R such that ||z]|, = (E[|z|?)}/? < 4oc0. Let A;(M) be the ith
eigenvalue of matrix M. ® represents the Kronecker product,
Definition 1 ( [14]). Let the Hurst parameter H € (0,1) and the standard FBM {B¥ (t),t > 0} be a continuous and centered
Gaussian process defined on (2, F, {F;}¢>0,P) with the following properties:
(i) B (0) =0, E[B"(t)] =0, Vt > 0.

(i) EIBY ()BH(r)] = L(1t12H + |17 — [t — r[M) for t,r > 0.
(iii) B (t) has continuous trajectory.

In this study, the FBM {B* (¢),t > 0} with H € (0.5, 1) is considered. Next, a Skorokhod-type stochastic integral is introduced.
Most stochastic integral results can be found in monographs [14].

Let £ be the space of step functions on [0,T]. For L?([0,T]), the following scalar product is considered:

T T
(frohm = /0 /0 F(w)g(s)d(u, s)dsdu,

where ¢(u,s) = (2H? — H) | s — u |* =2, Denote H; as the closed subspace of £2, and H as the closure of the linear span of the
indicator functions {1(g 4, t € [0, T]} with respect to (1(,¢], 1j0,s]) & ++ R(t, s). The image in H; for ¢» € H is denoted as BH ().

We denote S the set of all polynomial functions of BH('t/)j), P1y... Py € H. Foranelement G € S, G =h (BH(wl)7 RPN BH(’l[)n)) s
where n > 1, h € C5°(R™). The Malliavin derivative for G € S is defined by DY G = 3 2 (BH(wl), e BH(wn)) i (s).
i=1 v

211/p
For any G € S and p € (0,00), define norm |G| a,1,p := ||Gllp + []E (IOT | DEG |2 dt)p/ ] . Denote Dg,1,, as the Banach

space obtained by completing S with || - || z,1,p. Denote 6 as the adjoint of D with Dom(8") C £2. The divergence operator
with respect to B (t) is used as a Skorokhod-type stochastic integral. Particularly,

5 (Z a7,1[t7,,t%+1)> =Y ai (B (tirn) - B (1) .

i=1 i=1
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For ¢ € &, the operator Kj; can be represented as (K5;¢)(s) = LT ((t)K g (dt, s), the completion of £ with seminorm |||k, =
JET 1 ¢ Ka | (dt, s))?ds is denoted by H,.. D2 (Hk,) C Dom(5™) and

/‘ usdB™ (s) 1= 6" (u) = /T(K;u)SdVVS,
0 0

for any u € D1’2(HKT,). Moreover, E {fot uSdBH(s)] =0.

. 2U(x
Lemma B1 ([15]). Suppose that U € C?(R) is twice continuously differentiable and max {\U(x)\, ‘ag_(;) s \%(;) \} < s1 exp(sa|z|?),
where ¢1,¢62 > 0 such that ¢ < 1/4(sup0<t<T ]E(BtH)Z) Let a(t) be an adaptive bounded random process in ]D)2’4, and

X(t) = fot a(s)dB™ (s), then W € DY?(Hk,.). For each t € [0, T], we have

U(X (1)) = U(0) + fof 6U(8XX(3))dBH(s) + f()f 52%(;;2(5)) (f()g BK(;:J') (f()g DT(K:a(H))dw(G)) d’l“) ds

It 02u(x (s)) 2(J§ (KZa(r)?ar) s

1
+§ 0 ax2 Js

Graph theory( [16]). In this study, suppose that the MASs with N followers among the undirected communication topology

graph G = (V, &, A), with V = {1,2,..., N} is the node set, € C V x V is the edge set, A = [a;;] is the weighted adjacency
matrix, where a;; represents the communication quantity such that a;; = aj; > 0 if (4,7) € € and a;; = 0, otherwise. We denote
Ni ={j € V: (i,j) € £} as the set of neighbors of node i. We denote D = diag{di,ds2,...,d,} as the degree matrix, with

d; = Z;V:1 aj;j. The Laplacian of graph G is L =D — A.
Remark 1. Malliavin analysis, introduced by Malliavin in 1976, provides a set of rules for differentiating random variables. It
considers the solutions of stochastic differential equations as “smooth” Wiener functionals, thereby tackling differentiation challenges
that cannot be resolved using traditional methods alone.

Remark 2. The Skorokhod-type stochastic integral derived from Malliavin analysis is utilized in this study because of its robust
mathematical framework for handling complex stochastic processes and its ability to integrate random variables with respect to a
broad class of adapted processes.

Appendix C The proof of Lemma 1
Because H € (0.5,1) and %(t) € H, Y(t) : R4 — R is continuous and well defined, that is, Y(t) < co. Note that & = 1;1;3({@(15”}
and ¢p(t —s) = (2H? — H)|t — s|*" =2, When ¢t > 1 and H € (0.5,1), we have
T(t) = 2(t) [y S(s)bm(t — s)ds
= (2H? — H)S(t) [J 2(s)(t — 5)*7 " 2ds
= (2H? — H)S(t) [{ 5t —r)r?"2dr

= (2H? — H)S@)[ [ St — r)r?T 2dr + [F 9t — r)r?H ~2dr].

When H € (0.5,1) and r > 1, r?H=2 1. Besides, fol P24, = 2H171‘ Therefore,

T(t) < (2H? — H)S° [Lr*H=2ar 4+ (2H? — H)S [ S(t — r)dr

< HS? + (2H? — H)S max { [§ S(t)dt} = ¢.
In addition, Y(t) < ¢ for t € [0, 1) is clear. The proof is completed.

Appendix D The proof of Lemma 2

This proof includes two parts, showing the construction of system (5) and the system (5) has a unique solution of form §(t) =
e d(t, 0)d0, respectively.
Part 1: First, we describe the construction of system (5). We denote the measurement error as

ei(t) =&i(t) —&(t), i=1,2,...,N,

then
dei(t) = Ae;(t)dt + S(t)e; (t)dB™ (t) + BGy [ XA:[ ai;(§i(t) — &5 (1)) +pi6i(t):| dt
JEN;
(b1)
= Ae;(t)dt + (t)e; (t)dBT (t) + BG, |: ZN aij(ei(t) —e;(t)) + piei(t):| dt.
JEN;
T
Let e(t) = {el(t)T, ez(t)T, RN eN(t)T] and P = diag{p1,p2,...,pn} then, the compact form of (D1) can be written as

de(t) = [In ® A+ (£ + P) ® BG1] e(t)dt + S(t)e(t)dB™ (t).
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When Assumption 2 is satisfied, from Ref. [17], then there exist a nonsingular transformation matrix Q € RV XN such that
Q ML +P)Q = diag{Ai (L +P),\2(L+P),...,AN(L+P)} 2 A,
where 0 < A1 (£ +P) < A2 (L4 P) < --- An(L 4 P). Denote 6(t) = (Q7 ® I,)e(t), then
ds(t) = (Q7' ® In)de(t)
= Q'@ L)IN ®A)Q® [)5(H)dt + (7 @ 1) (£ + Q) ® BG1)(Q® I,)8(t)dt

+ Q7' ® 1)S()(Q ® 1,)8(t)dB™ ()

=(In ® A+ A® BG1)§(t)dt + 2(t)8(t)dBH (t).

Part 2: In the following, we prove that system (5) has a unique solution of the form §(t) = es(t)é(t,o)éo. Set g(t,e(t)) =
e d(t,0)80. From Lemma B1, we obtain

5(t) = g(t, (1))
= 650 + f(f Bg(gi(w) du + f(f (u) Bg(uéz(u))dBH(u)

2
+ [y D) TS L) [ [ SRS (D, (K3 E(6))dw(8))ds]du

p 02g(u.e(w) DU (K 2(s))?ds)
+ % f(; 9(86;( ) 0 Ty du.
According to Ref. [2] and the matrix equation (4), then
u OGS ([ D (KEE(0))dw(8))ds = 0,

0

DS (K ES(5))2ds)
ou

=3(u) [2 S(s)pm (u — s)ds = T (u),

8g(1’5i(u)) _ 829((;:;@)) = e B (u,0)d,
89(135(@) = (W M (u)®(u, 0)d0.
From the analysis above and M(u) = IN ® A+ A ® BG1 — 3T (u)I,, we have
5(t) = g(t,e(t))
=80 + [ =) [M(u)®(u,0)d0 + 1T (u)B(u,0)00] du + [} S(u)e*™ & (u, 0)50dB™ (u)
=080+ [fef™ [(In ® A+ A®BG1 — 1T (w)I,) ®(u,0)00 + £ T (u)®(u,0)d0] du + [ S(u)d(u)dB (u)

=60+ [T(INn ® A+ A ® BG1)d(u)du + [} S(u)d(u)dB™ (u).

From Definition 1, the stochastic process §(t) = ei(t)é(t, 0)do is a unique continuous strong solution to stochastic system (5). The
proof is completed.

Appendix E The proof of Theorem 1
Consider the auxiliary function of the form

() = 6() (In ® P)8(t) = (ef<f><1>(t, o)aO)T (In ® P) (ef<f><1>(t, 0)50) .

Clearly, U(8(t)) is a symmetric positive definite and U(0) = 0. For each X > [|§o], we define the stopping time as follows:
T = inf{t > 0: ||6(¢)|| > N}. Note that 7 — oo is X — oo a.s. By Lemma Bl and the matrix equation (4), we obtain

LOATRIU(E A 7y, e(t A Tw)) — U(0, £(0))

¢ s ™R Ls OU(s,e(s 2 s 82U(s,e(s)) 0SS (K¥s 24
_ fof/\TR 26t U(s,a(s))ds-i-fom N e BU(a,z( ))ds-‘r % fOfATR els 2 UE%,;( ) 85 ( 585(u)) u)ds (E1)

IATR bs 22U(s, k(s s OK (s, s * tATR s OU(s,e (s
+ fo TR efrn(s) Sp ) (i SRS ([ D, (K IR(0))dw (0))du)ds + fo TR et 2D 5y (5)d B (s),
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where
[ 2 (12 D, (KI2(6))dw(60))du = 0,

QIGUG BN _ () [ 5w (s — w)du = T(s),
Ae2()) = 9[e5() M (s, 0)50] T (In ® P)[e5®) M(s,0)80] = 26(s)T (In @ P)3(s),
O20Ce.c(D) — 4e=() M (5, 0)60]" (In ® P)[e**) M(s, 0)do] = 46(s)" (In & P)d(s),
BUlsee(a)) ef<s>5§"“”<e+’>T(1N @ P)[e*) M(s,0)80] 4[5 M (s,0)50]T (In ® P)es(*) 22200 5,
=67 M(s5,00T (In ® A+ A® BGy — 37()I,)T (In ® P) [eE(S)M(s, 0)50]
+ [e5 M (s,0)80]T (In @ P)es® (In @ A+ A® BGy — 1Y (s)I,,) M(s,0)8
= 5(s) (IN ®ATP+A®GTBTP — LT(s)Iy ® P) 5(s)
+6(s)T (In ® PA+ A® PBG1 — 3Y(s)In ® P) §(s).

Noted that E [fOMTR e's %(s, s(s))Z(s)dBH(s)] = 0, then taking mathematical expectation on Eq. (E1) together with Lemmas
1-2, one obtain

E [e“f“xm(t AT, e(t A TN))]

= 1U(0,£(0)) + IE[ AN (ee“(s(s)TUN ® P)é(s) +e6(s)T(In @ ATP 4+ Iy @ PA
+A@GTBTP 4+ A® PBG1)d(s) + e T(s)d(s)" (In ® P)5(5)> ds}

< U(0,£(0)) + E[ SATR <e“5(s)T((e +O)IN®P+IN®ATP+ Iy ® PA
+AQGTBTP+A® PBGl)(S(s)> ds}

£ 7(0,2(0)) + ]E[fomm <e“5(s)TJ5(s)) ds] ,

where J= Iy @ ATP + In @ PA+ AR GYBTP + A® PBG1 + (£ + ¢)In ® P. Denote
Ji=AT"P+ PA+ X\ (L+P)GTBTP 4+ X\ (L+P)PBG, + (L + ()P, i=1,2,...,N.

Since 0 < M (L+P) < X2(L+P) < - Anv (L + P) under Assumption 2, then y1\; (£ + P) > % >1foralli=1,2,...,N.

When condition (6) is satisfied, take G1 = —~v1 BT P with 1 > m, then

Ii< AP+ PA—2PBBTP+ (t+¢)P <0, Vi=1,2,...,N,
such that J < 0. Therefore,
“ATIE (U A T, e(t A )] < U0, £(0)).
We denote Amin (P) = min{\;(P),i=1,...,n} and Amax(P) = max{\;(P),i =1,...,n}. Noted that
Amin (P87 < Ut, £(£)) < Amax (P)[[5(1)]1%,
such that
NI X (PYE[6(E A 7017 < Amax (P)[|50]1°-

By allowing X — 400, we obtain
Amax (P)

2
Efs®)I” < o (P)

2 —it
[[6oll7e """

Therefore, lim E||§(t)]|2 = 0, such that lim E|e(t)||> = lim E|(Q® I,)5(t)||* = 0. Therefore,
t—+oo t— oo t—+oo

. 2 _ .
Jim E€i(0) — &o(®)|° =0, ¥i=12,... N

The proof is completed.

Remark 3. Suppose that Q@ € R™*™ is a positive definite symmetric matrix. From Ref. [18], when the pair (A, B) is stabilizable
and the pair (A, Q) is detectable, then there must exists a unique positive definite symmetric matrix P € R"*" to the following
equation:

AP+ PA—2PBBTP+Q=0.

such that when pair (A, B) is stabilizable, there must exists at least one positive definite symmetric matrix P € R"*" satisfying

AP+ pPA—2PBBTP <.
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In this study, the influence of FBM is reflected in ¢ = HS? + (2H? — H)S max {fot $(t)dt}, which depends on the Hurst parameter
t>

H and noise intensity X(¢). To design a controller to counteract the impact of noise on the system stability, it is necessary to
guarantee the existence of matrix P in the proof of Theorem 1.

ATP + PA+ X\(L+P)GTBTP + X\ (L +P)PBGy + (L + )P
=Ji < ATP+ PA—-2PBBTP+({+(P <0, Vi=1,2,...,N,

which is guaranteed by the assumption that pair (©, B;) is stabilizable. Therefore, under Assumption 1, there exists a symmetric
positive definite matrix P € R™*" that satisfies Eq. (6).

Appendix F The proof of Corollary 2
Let £(t) = [&1(1)7,...,én(®)T]" then,

de(t) = (In ® A)E()dt + (L ® BG2)E(t)dt + S(H)E(t)dB™ (1). (F1)

When Assumption 4 is satisfied, from Ref. [19], there exists an orthogonal matrix Q = [ iy Q] € RVXN  with Q € RN*(V—-1
and QT = Q7% such that QT LQ = diag{ 1 (L), A2(L), ..., An (L)} £ A, with 0= A1 (L) < Xa(L) < -+ < An(L). Denote

Eb) = (Q" @ 1) &), (F2)
then
dé(t) = (In ® A+ A ® BG2) &(t)dt + S()E(t)dB™ (¢). (F3)
Let n(t) = [E2(0)7, ..., én(®)T]T and A = diag{)2(L), ..., AN (L)}, then
€y (t) = A& (t)dt + S(1)E1 ()dB" (1), (F4)
dn(t) = (In—1 ® A+ A ® BGz) n(t)dt + S(t)n(t)dB™ (t), (F5)

with 1(0) = no. Let M(t) = In_1 ® A+ A® BGy — 1Y (t)I; where p=n x (N — 1). Suppose that ®(t,0) € R’*? is the solution
matrix for the following matrix equation:

{@(t,o>=M<t>d><t,o>, t>0, w6
®(0,0) = BXD-
Set .
n(t) = D d(t,0)mo, with 6(t)=/ S(s)dBH (s), ¢ 3 0. (F7)
0

Similar to the proof of Lemma 2, the stochastic process {n(t),t > 0} in form (F7) is a unique continuous strong solution to the
stochastic system (F5). Consider the auxiliary function of the form

U(t, (1)) = (ef(“é(t,o)no)T (In_1® P) (ef(“é(t,o)no) .

For each R > |[no||, we define the stopping time as follows: 7x = inf{t > 0 : ||n(t)|| = R}. Note that 7w — 0o as R — oo a.s. By
Lemma B1 and the matrix equation (F6),

LONTRIY(E A 1y, e(t A ) — U(0, £(0))
—— s OU(s n s 02 s 5 (K: 2
= o B (s, e(s))ds + [y T ft PUGEN g 4 4 AT oo O c(e) SUTLEEZEON AW g

e 2 s, k(s 5, s * t ls s s
+ fo T efrn(s) ZRp ) (o ZELew) ([ D, (K XS(0))dw (0))du)ds + [o T eft 2D 5y (5)a B (s),

where
[ A (f2 D (K25(6))dw(0))du = 0,

QUFUERENTID. _ 53(q) [ S5(w) s (s — u)du = X (s).
20eele)) = =) M (s, 0)no] " (In—1 ® P)[e=*) M (s, 0)mo] = 21(s)” (In—1 ® P)n(s),
Rl = 41e%() NI (5, 0)m0] " (I -1 ® P)[e"() (s, 0)mo] = d4n(s)” (In—1 ® P)n(s),
QUlese(e) = o) T OMGOT (14 @ P)[e () NI (s, 0)mo] + [e(5) W (5, 0)mo] T (I 1 ® P)ec(*) 2220
=T (5,00T (Inc1 ® A+ A® BG2 — 2Y(8)I;)T (In_1 ® P) [eE(S)M(s, O)no]
+ (5 M (s,0)n0] T (In—1 @ P)e"™® (In_1 ® A+ A ® BGa — $Y(s)I5) M(s,0)n0
— n(s)T (1N71 ®ATP+A®GIBTP — 17(s)Ix_1 ® P) n(s)

Jr’r[(S)T (IN71 X PAJr A@ PBGz — %T(5)1N71 [ 15) ’I’](S).
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From the above analysis, we obtain

E [eZ(MTN)U(t AT, e(t A m))]

EATR ls Tir7 = T 5 P
< U(0,2(0)) +E[f0 (e ns) " (L+OIN-1@®P+IN-1 @A P+ In_1®PA
+AQGIBTP4+A® ﬁBG2)n(s)> ds]

£ 1(0,¢(0)) +1E[ AT (ezsn(s)Tjn(s)>ds:|,

where J = In_1 @ ATP+INn_1 @ PA+ A® GEBTP+ A® PBGs + (£ + ¢)In—1 ® P. Denote
J;, = ATP+ PA+ X(L)GEBTP + X\ (L)PBG2 + (£ +¢)P, i=2,3,...,N.

Ai(£)
A2 (L)

Since 0 = A1 (£) < A2(L) < - -+ An (L) under Assumption 4, then v2X; (L) >
is satisfied, take Go = 7'ygBT15 with v > ﬁ, then

> 1, forall i =2,3,..., N. When condition (9)

J; < ATP+PA—2PBBTP+ ({+¢)P <0, Vi=2,3,...,N,

such that J < 0. Therefore, B
P NTIE [U(E A 1w, 2(E A )] < U(0, £(0)).

By allowing X — 400, we obtain

Amax (P -z
Bln)1* < 32 ol e,
such that 1ET E [|n(t)||> = 0. From the inverses of Eq. (F2), then
~ &1(t) _ &1(t) 1 s =
- I =[z . " == (An®In Lon().
e =Qom | =[Favem gen] |t = GOy O LG +@8 L))

Furthermore, one has
. 1 = 2 . = 2
A lew - G avesman] =, i sl@e nmol? <o
such that
lim E|&(t) —&@®))*> =0, Vi,j=1,2,...,N.
t—+oco

The proof is completed.

Appendix G Parameter choices for simulation
Appendix G.1

Consider MASs (1) on R? with N = 15 among the communication topologies depicted in Figure 1 (a). Suppose that agents 1,5, 10
can obtain the state information of the leader such that Assumption 2 is satisfied. The initial values are selected as follows:
£1(0) = (4, -2,8)T, £€2(0) = (6,0, —5)7, €5(0) = (=7, —-10,2)", £€4(0) = (=7,7,-3)T, &5(0) = (10,7,3)T, &6(0) = (-7,1,-3)7,
67(0) = (727278)7“’ 68(0) = (47574)T1 69(0) = (7272775)T1 610(0) = (7107377)7“’ 611(0) = (72797 77)T’ 612(0) = (977372)T1
€13(0) = (9,7, —6)T, €14(0) = (—5,10, -4)", £15(0) = (=8,6, —4)7, £&(0) = (9,1,7)". Suppose that H = 0.6, £(t) = 0.8¢~ -°*,

—1.5 0.8 —0.7 100
(=02 A=| 12 0 -1 . B=|010|. ThenE=0.8and¢=HS +(2H> - H)S J5°0.8e7 5% dt = 0.5376. Take P =
1.7 2.1 0.8 001

3.126 —2.3185 0.3806
—2.3185 3.1191 0.1758 | , such that inequality condition (6) is satisfied. By calculations, we obtain A1 (£ 4+ P) = 0.1317. We

0.3806 0.1758 1.2722
consider v1 = 1/A1(L+P)+0.01 = 7.603, such that the feedback control gain matrix is taken as G; = (—9.0326, —7.4236, —13.9027).
The state trajectories of all followers with dynamics (1) and the leader with dynamics (2) without the controller are depicted in
Figure G1. Under controller (3), the state trajectories of all agents are depicted in Figure 1 (b)?(d), which show that the leader-
following consensus control of MASs (1) is achieved in a mean-square sense.

Appendix G.2

Consider MASs (7) on R? with N = 20 in the communication topology depicted in Figure G2 (a) such that Assumption 4 is

satisfied. The initial states are selected as follows: £1(0) = (10, —=7)7, £€2(0) = (1,-3)T, £(0) = (6,3)T, €1(0) = (=5,7)7,

65(0) = (8773)T1 ‘56(0) = (7376)T’ 67(0) = (2775)T1 68(0) = (172)T1 ‘59(0) = (747 5)T’ 610(0) = (71771)T1 ‘511(0) = (170)T1

€12(0) = (9,4)7, €13(0) = (0,17, €14(0) = (=5, —1)7, &15(0) = (5,7)7, £16(0) = (10, =1)7, &17(0) = (6, —=4)T, £15(0) = (=6,4)7,
01

€10(0) = (2,-5)T, €20(0) = (—3,5)7. Suppose that H = 0.7, 2(t) = 0.8¢7 %", £ = 0.2, A = Lo ) B = (1,1)". Then,

— — ) — e o _ 4.749  —1.5985 , ,

¥ =08 and ( = HX" + (2H® — H)X fo 0.8 e” 7°"dt = 0.8064. Take P = , such that the inequality
—1.5985 1.8929

condition (9) is satisfied. By calculating, one has A2(£) = 0.1162. Taking v2 = 1/A2(£) + 0.01 = 8.6159, such that the feedback

control gain matrix is Go = (—27.1449, —2.5371). The state trajectories of all agents with dynamics (7) and controller (8) are

depicted in Figure G2 (b)?(c), which shows that the leaderless consensus control of MASs (7) is achieved in the mean-square sense.
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Figure G1 State trajectories of all agents without controller.
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Figure G2 Simulation results in Appendix G.2.
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