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u(t) = (u1(t), u2(t), . . . , up(t)) ∈ Rp

y(t) = (y1(t), y2(t), . . . , yq(t)) ∈ Rq

t
0 ≤ t ≤ N − 1

ui = (ui(0), ui(1), · · · , ui(N − 1)) yj =
(yj(0), yj(1), · · · , yj(N−1))

ui 1 ≤ i ≤ p
fpwl fpwl

L
ui ∈ RN

Z = z[ui] Z ni × N
ni

ui

yj

yj

ej

ỹj(t+ 1) = fpwl(z[ui(t)]),

1 ≤ i ≤ p 1 ≤ j ≤ q.
S

S
.
= {x ∈ R

n : ai ≤ xi ≤ ai + δ , 1 ≤ i ≤ n} ,
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ai ∈ R δ ∈ Z+

xi

S
H

PWLH [S]
S
H

fpwl ∈ PWLH [S]

fpwl (x) = cTΛ (x) ,

c Λ
S

p
ui 1 ≤ i ≤ p

ỹj(t+ 1) = fpwl(z[u1(t)], z[u2(t)], · · · , z[up(t)]),

1 ≤ j ≤ q (z[u1], · · · , z[up])
T n×N

n =
∑p

i=1 ni

ỹj(t+ 1) = cTj Λ(z[u1(t)], · · · , z[up(t)]),

z[ui(t)] = (z1[ui(t)], z2[ui(t)], · · · , zni [ui(t)])
i = 1, 2, . . . , p

ui(t) cj ∈ R
mj

cj

ui ∈ K
.
= {ui : ‖ui‖∞ ≤ U, U > 0} ⊂ l∞,

‖zr [ui (·)]‖∞ ≤ C · U, ∀ r = 1, ..., ni, 1 ≤ i ≤ p,

C
.
= ‖z1‖1

S
.
= {z ∈ R

n : ‖z‖∞ ≤ C · U} ,

l∞

|ej(t)| ≤ εj , εj > 0, ∀ t.

g
z[u1(t)], · · · , z[up(t)]

yj(t+ 1)

yj(t+ 1) = g(z[u1(t)], · · · , z[up(t)]) + ej(t),

0 ≤ t ≤ N − 1

(Y, ‖ · ‖∞) N
yj(t)

X
c = [c1, c2, . . . , cmj ]

T mj =
(ndiv+1)n n =

∑
ni

xi

F (cj) = cTj Λ(z[u1(t)], · · · , z[up(t)])
F (cj)

cj

FPSyj = {cj ∈ X : ‖yj − F (cj)‖∞ ≤ εj} ⊆ R
mj ,

FPSyj

F (cj)
Y l∞

FPSyj
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k

ckj
V UIkj

V UIkj = [inf
k

ckj , sup
k

ckj ], k = 1, 2, · · · ,mj .

UIkj
k

FPSyj

2mj

mj 2N
j = 1, · · · , q

fk(cj) = ckj , k = 1, 2, · · · ,mj

k V UIkj

⎧⎨
⎩

min
cj∈FPSyj

fk(cj),

max
cj∈FPSyj

fk(cj), k = 1, 2, · · · ,mj

‖yj − F (cj)‖∞ ≤ εj .

l∞

200

dP

dt
= −0.00193SP 1/8 + 0.014524F

− 0.000736wc + 0.00121L+ 0.000176Te

dS

dt
= 10cvP

1/2 − 0.785716S

dL

dt
= 0.00863wc + 0.002F + 0.463cv − 610−6P 2

− 0.00914L− 8.210−5L2 − 0.007328S.

P
S L P L

F
wc

Te

cv

y1 = P y2 = L u1 = F
u2 = wc
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ε1 =
0.5 randn(length(y1)) ε2 = 0.5 randn(length(y2))

20000
10000
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1 0.95 0.8
fpwl

9

ε1 = 3.54 ε2 = 2.71
y1 y2

y1

FIT FIT = 1 −
‖ỹ−y‖2

‖y−y‖2
100 RMSEs =

0.8866 FIT = 94.08 RMSEs = 1.0174 FIT =
93.5216

Ey(Φcc, ε) = 2.3974
y2 RMSEs = 0.5947

FIT = 90.3804
RMSEs = 0.6464 FIT = 89.7152

Ey(Φcc, ε) = 2.4240

ỹ1 ỹ2

y1 y2
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