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Linear/Nonlinear Sliding Patch and Stuck Phenomena and
Applications of Linear/Nonlinear Sliding Patch and Stuck
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Abstract : In this short note, the characteristics of a nonlinear svstem of which the state trajectories are oscillating
in the phase plane are overviewed. The phvsical concept ol stuclk and shding patch phenomena are also introduced by
adding some switching functions and their stability on the shding patches are analyzed by using the Lyapunov stability

theory and Frobemus theorem,

Keywords : stuck, shding patch, swiiching function, nonlinear, Lyapunov, Frobenius

L A2
V. L Utkindll #]8]od 19700 2 7P = o] 2[1]
o Al ol F PATA L o] okl e FEE] L
Eo] @ 3tk 2718 Pl gt ool EE R A H A A
of BEA§ 0] dE At AdAE 2R e o
THEeRE go| FdE] goH, ﬁiﬂﬂoﬂ al2uAlE W
2 ATAEl efete] ADHEA2][3], WA A2
2 A ZEAM], BHE 294 =HE A6, w1 A
Aol g ddntAolste] BYFEA[7]T oY ey d¢
7} &l HE sy gle et of shid EEA
= e g %’i% olf Fe 3 & =vivl DC R 4
- vk T AERHEAES awlEhA] o
Tz A| o o) Bl HlAsle] HelZ]E —T'-’”J
A, dFEe] 5ol DCEE7E Hate HAl¢ mgE
=] = C‘]—‘T— A= AEHALZE on-oll elelas] AYHTF
2= %)o] A =o] DCRE A deo] Al&H oz
%Aﬂ%(ﬁ)i},ﬂ )\]At;g_q a}g_o]oi 11_9_51 2 gltk u}
ZhA] AlolelB e 4 FAo ALY we ol A of
S| = g RS AEte] o 2ha] el gl ae
stelet @t B m=Ralds B ApAe] el /2ol
AT MHY Azdo] &g Fhe Aol
EBI6] 7l2uMe vAE 298 g8 8830 45
PHES BAND Helde] RTh £ RS Fokd &
Eq{stucl{)fﬂ Aotz Wgh 28 Ade SAsa of &
Aratge] 2lstd A7fE N Selo]d AA A4S
Hl"“ﬂ Al 2Bel By HEaley Aeatedch of&w At
H ebRE ool A4 A4S HFH AlEHelAE F
) o)

gled #olslgn) wal B A Fel)a] AAg &ele)

O

ﬁu‘
2
2
il
a
_{\
L

#ada 0 1989 9 15, FAERE 2000, 2. 26,

ARE, 52 - IR BAERFER

# o] =EE HEhrie - fEASAY A - lﬂ-l?- =
S IDFGATAEH] HEdER vFAERY2A7AE 2]
ATH A oF AFEHE

el FAA 5 kel ¥ AEA G Bartoling
ZIRIE) 2lste < &3] AFED e g SHE

svoly HE Aol)e] 2A D PAE B
SeE B g AGEA 2alng,

ENOESACINDY
xy(#) = il 29)

Type | (AMAH ko2 ZZsts H)

=

FABAN 713He ] BAL frals] wgshol m
SRR G A, ), o, w)7 TeT 2 27
WEG ), FHYA] FIHLR VEES Y

EH A
fl(-xlsx}_’): —fl(xl,—"t))
aAZ

B

I

Falxy, xe) = folxy, —x)

=M A3
o [+ EE (x,x2)=R;
f{(ﬂ,l,lg) {JF E:E_ (xl‘x2)EﬂH:

(k1,54 ) =R
(z;,m)ERy

folay, x2) = [;

Fo o
ol el

984 5

B Al A Fakera el 7Ee o] abd ox) njaE A
A Ao B3 S4lel e ther)E P Swa =
7129) BAML UpehlE R AREAe Felda,
o] Hl B AE|ug Aol A9 A4S mPT 0 =H EAl
2 £ i sebold WA s} Saboly x| Ao Mo o
e £4¥t%

I, BEst= d|#E7

F712e ATAYe Jenle 22 HlAY AbeE 4
of Wete] mFsie] HYE Pk WA od ne gu
A9l 22 89 AL Td o

o o
=+ ==
. A~ A
T)ltl'

(51



524
=4 A4
A, x)F0 25 (0,x22 F (0.0),
FHlx, 000 28 {x.0)+0,0) (6)

-1

el A% Ul AR £AL BEalE MAF A 25
el E7AFe] Q) W BE(Vector Field) S ¥4]8}
W 39 13 20 o] AE ol miakel MAH 2
Sol wAHE A2F U,

Xz
A
fn R
f2
fi Lo, x
facsizen 1+ f2
P Xi
12
b N fl%
R i f: B

a9 1 AAF0ge We ge,
TFig 1. Vector fields on the siate space.

theol oA 18 22 H 7K 2AL 2% uEsis 2
A w7 Alages o]« ug A de] 29 29 1}

Efrt Slth

oA 1

x1=(x12—2x|+7)x2 (8-a)
.‘i’gi —xl(x22+l), xl(0)=0, I2(0)=20 (S_b)

DY W AY A2 S5 Aol o)
AFY Aol ABAxDel= 24P+ Yok Z 9l
o] 7HA e 2 rﬂéaﬁ 27 M A2 2] He A
of AFFE A F Yovl, BF & AT A4LE vt
ik FTE o) ﬂﬁé*lé‘%ﬂ% +i, i BRAE 2E

o}

I - Aesst - AAEiEst ==A He6d HM7% 20007

=100 By -60 -0 -20 1] 0

2 2GR 1ol g AeAE,
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Fig 3. State-trajectory on the nonlinear sliding
patch.
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