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fx) =0

Yir1 = f(xg) + €x11

Xk+1 = Xk + AgYk+1

g Han-Fu Chen. Stochastic Approximation and Its Applications. Kluwer Academic Publishers, 2002.
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A5t =5
xi(t +1) = f(t, xi (1)) + b(t, xi(2))us (1) Up+1(1) = ur(t) + ar lie1)gam;)
ye(t) = e(t)xi () + vi(7) X (va(t + 1) — yi(t + 1))

Sups1(t) = Sup(t) — ar L 1ygam [ bi(1)Su(t)
+ @i(t) — vi(t + 1] (1) = T8 fi(1) 4 ¢ 8by(Huy(r)

Sur+1(0) = (1 — ax L1, € bi(0))Su4(0)
— ard1g i, 01 (0) + ar g aq, ve(1)

I+K—1
3 (“Tigametb(0) < =y, y >0
k=i

=| Dong Shen, Youging Wang. International Journal of Control, vol. 88, no. 5, pp. 959-968, 2015.
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xe(t + 1) = f(t, xk (1)) + b(, xp(2))uy (1)
V() = e(t)xi (1) + vi(2)
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Uiy 1(0) = () + @ (=D O gy Vat + 1) — vt + 1))

U1 = uf<+1l{\ﬁfc+1\<Mok(r)}
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or(f) = Zf{mjﬁpmgjm}, oo(t) =0
=1

=| Dong Shen, Youging Wang. System & Control Letters, vol. 77, pp. 30-39, 2015.
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Uk 1 (t) — uk(t) + ak)/k(t + 1)Ltek(t + 1)

Ou4+1(t) = dur(t)— a,pLee,(t +1)
_ak(yk(t T 1) - )O)Ltek(t + 1)



A4t B
Xk(t + ]) — A(t)xk(t) T B(t)uk(t) + Wk(t T ]) Ug11 (t) — uk(t) + akLte;:(t + 1)
Yi(t) = C(O)xp () + v (0)

* _ E’k(t), if Vk(t) =1 |
e (t) = {9}51 (t).| if y(t)=0

-L-t
?ﬂ — 0 as. Vt
U1 (t) — uk(t) + akLtek_réﬂ (t + 1)
r~Glp) = Ev=2 Er?=2p ey (£) = () + agLeey (£ +1)

- — | arLe (e (t +1) =g (t+1))

_________________________________________________________________________________________________

=| Dong Shen, Chao Zhang, Yun Xu. Information Sciences, vol. 381, pp. 352-370, 2017.
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ARG Bk
rp(t+1) = Ay (1) + Brug (1) + wi () gy (8) = o1 (Dug (1) + (1 — opp1 (1)) ug (1)
yi (t) = Crap (t) + v (7) + opr1(t)ag Liep (T4 1)
U1 (B) = Vi1 (D) ugy (8) + (1 = Yisr () g (2)

m
uy, (t) = uy (t) @ @ uy, () = uy (t)
1—5(1—;7)*W 1-7

=| Dong Shen, Jian-Xin Xu. IEEE Transactions on Automatic Control, vol. 62, no. 11, pp. 5850-5857, 2017.




A4t B
v (t+1) = Arep (1) + Brug (1) +wi (t) - upy 1 (B) = oppr (Hug (8) + (1 = op41 (), ()
yi(t) = Crap (1) + v (1) + opq1(t)ar Liep(t + 1)
U1 () = Vw1 (g1 (8) + (1 = yip1 (8))uy (2)

upy1 () = wp () + apdp (t) Leey (t + 1) IAUL NG = (AUR)! QAU

IAU 1[5 = AU (G + ai [|A LHAUL |G + ag [[Ager g
t+1 = Up +andip LE — (AU (LH)T AT Q + QA LH) AU}
= U, + ap N LHAU;, — ai Ayey, 4 2a, (AU )T QA ey
— 2a;, (AU (CH)' AL QAyey .

=| Dong Shen, Jian-Xin Xu. IEEE Transactions on Automatic Control, vol. 62, no. 11, pp. 5850-5857, 2017.
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G =t ]y = 1,1 <t < N)
= 2D D o) [ = 2N

=c C = Uz 1 (l) ‘(1)

=| Dong Shen, Jian-Xin Xu, Xinghuo Yu. Submitted to Automatica, 2018.
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=| Dong Shen. IEEE Transactions on Neural Networks and Learning Systems. In press, 2018.
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xp(t+1) = f(t, xx (1)) + bz, xp(£))ur (1)

FEATL 5 iR 2
i (t) = c(t)xp(t) + v (1)
B
e (t) =g (1) +ag_eq—n, (t+1) \
up(t) = u (1) < I

\’[i<k§fl'_|_1—l

e (1) = ug—1(1) + Ur;—1€7;—n,, (r+1)
uk(t) = up—1(t) + ax—1€z;—n,, (r + 1)

=| Dong Shen. IEEE Transactions on Neural Networks and Learning Systems. In press, 2018.
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toxkgzg N =M =N

T EWMR D P(AW) = D1, P(d%ﬁ+1) = P2, ..., P(AN) = DPn
A Yy = i Ly s RY = RN
szt pr+p2+--+pm =1
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=| Dong Shen, Wei Zhang, Youging Wang, Chiang-Ju Chien. Automatica, vol. 63, no. 1, pp. 359-365, 2016.
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