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BAl TOAN ¢IAM CHAN TOI UU cUA HE BA KHOI
LUQYNG CHIU KIiCH DONG NGAU NHIEN

NGUYEN THI TRUNG

Al toan gidm chéin chi dong cha he ba khm Iwong dudi the dung cv"ia Iuw kich dﬁng txén
. dinh da du'qc Cé-na-nhen-cd V. 0. khio sat nim 1973 [1]. Trong d6, tien chulln t6i wu 2

cwe (itu ning lwong didu khidn duge tao ra dé dap it dao déng.

Truong hop lwe kich dong 1 qud trinh ngdu nhitn chuﬁn ‘bai b4o nay 43 Gng dung
phuong phap clia Zu-B6vV.1. [2] @8 chon ham didu khikn t8] wu. Phi€ém him my-~ tidu trong truwdng
hop nay la xée suft d8 cac thinh phin cda véc to toa @0 pha cla hé tai thoi didm cudi roi
vao mién han ché cho trude. Ham didu khidn 16i wu duod xdce dinh sao che xdc suft noi frén

14 16m nhit.

!

Ta khao sit hé gdm ba khéi lugng nhw saw: M—hop
dung : mi, m2—1a hai khéi legng khac gén véi nhaw béng
" chc phin L& dan hdi k (Hinh 1) che phin 1t dan hdi k va e

duge gid thiét 1a c6 cdc ddc trung tuyén tinh. Khéiluong M

khong bién dang vi c6é tht dich chuykn doc theo trucy,
khéng quay deéi tic dung cha mngoai lye f(). Mot phin
nita ctia hé 14 b6 didu khikn U, tao ra lye didu khidn u(t)
do ngudn ning lugng bén ngoai va thda min didw kitn:
U= fuw =y, u) s hujll <Lj:j= 12l GO
Lj — hing s6 tay ¥ »

Phuong phap gidm chiin x dung ngubn ning liegng
bén ngoai nhw mé binh trém dwge goi 1d phuong phap gidm
chin chi d4ng.

Ki hieu 1 va y3 12 dé dich chuydn cha che khdi
lwgng my va ma, 75 1a 46 dich chuybn cha M,

Phuong Irinh chuyln dong cia hé co dany:

 §1- MOT VAI NHAN XET VA TINE TOAN CAN THIET

ayitoly = v = Gy |+ ok (G- D~y | =

m2 :x}g— C’[y1 "yg“(y(-;“ vs) ] + k [(5’3“3”;)—(3’5—5’2) ]

,‘M YS -k (yn—y(;)—k(yg - yg) + 3k {ys~ yg) = 1@ — ult) - ng(p)
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T4co)
Hink 1
= ug (1)
(1.3)-

y(; ,y;’ ,yg 13 gia tFi cha vy va. v5 tal thoi didm ty
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Pheong (inh (1.2} v th: & wdo it duedd dang sau e

El-ﬁ' = Ax + Bu + Wii) - {{4)

dromg 4o |
« = {g1, x2. %3 x4y € X
X 1a khong gian pha ,

= (a, w) €U

U 13 16p che didu khidn coho phép {1.1) .

Wity = ; 0, — = 1{i), 6, — — f (l)} - nﬂ@au e
. kY

| :
, o 1 o B i@ 0 .
v s lase 0. 2w 0 B = by b2
B R 1 K G i SR B 1] it
\!au‘ i) ags O bar b2
o fetk J:.}. = S — =
a2l - Wx) H 23 m M .
e I fetk k
bgp = —— s mag == + =
wWEL T W R M)
b -2 biz = bu= e g =
R 92 = = g = e
RO Y: c Y] 4 mg M

‘Nghiém cha phuong tflnh (1.4) iwong frag v6i digu khién u(t) € U dwge k¥ hidu qua x(t, u).
Theo cfng thie Cdsita o

i R
x{t,uy = éq}’ li—<ulr) dT + ~§F [t—-TlW(rrar (1.5
t i

trong do H {t~t] 14 ma irén chuydn tiép va ¥ [t—1] — 12 ma trdn co s6 cha hé (1.4}
T ((5} ta o6 thd vigt cde thanh phin ofia vécio nghidm x(t, u) dwéi dang seu:

i
Xe {t, u}= g}[hsi (t= 1) uf3) + her (-0 walT)] a7 [ =7} + Ft (1~ 7} m)m (1.8
o
(rong dé hsy & cae p

Ly k3 vong 2 vE cfia (168} sew Bhi kY higu:

miés = % [Feals — 1) + Falt — ) mfr)dr {1.7)
-t

fa ¢d:

(1.8)
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my {1, u) = my
xg .
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] i@
trong d6 mp va Kpe 14 ki vong va ham twong quan clis ngoal lwe i)

Tir cde biku thic {1.8) va (1.4) ta vit ra nhin xél sauw:

Phwong sai cia che dai lwong nglu nhidn Xo(i, u) éhi phy thude vac ki vong vd him
twong quan cta ngoai lgc (). Tromg khi d6 ki vong oba X1, v} lai phu thude vio him
_didu khidn u(t). Ta s8 sk dung tinh chit nay efa mu{l, u) 42 gidi quyét bdi toan gidm chinp -

iHi wu.

£ §2. BAI TOAN GIAM €HAN MOT CHIEU

1. Dat bai todn: Vi trj s6 11 cho trube, trong 1op e din khitn cho phép U by xde ,
dinh ham &iu khidn (1) sac cho xic suitd? X; (T. u) nim trong khoéng [~11, 11] 12 1&n nhss, ;

Theo gi4 thiét, ngoai iwe f{t) 12 qué winh nglu nhitn chuln nén véc to nghiem X{T, u)
26 phan b8 chuln va do dé ede thanh phin cda nd ciing ¢6 phian b6 chuln -

Ki hieu Ji{u) 1a zdc suit 48 Xy (T, u)'nﬁm trong khoéng [—1y, Li]: . i{]
() = PHXAT, Wi <1} ;

Phigm ham J3 (1) ¢ dang nhu sau:

©o b . ‘ ) : !
ha) = N exp | - (T1— mxlr('l, u)} anu ‘ (2.1)
, Y2X O e '
-1 N Toxd

Ta 2 xic dinh ham v (1) € U thda win dide kign:
Ti{u®) = max J; {(u) ’ S
‘ S et | \
f — hing s§ cho irudc .
2. ﬂh{»’xn Xéi: . : ‘
a) Néu my (T, w) >0 ham Jy(u) taog kbi ma (T, u) gidm (zem hink 2j. ‘
b} NEu myy {T. u) <70 bim Jy (0) Bng khi may (T. ») ting (zem hinh 3}, '

A

v"f // { . %%“x

L
/ !%’7[?';{/{:{*2/&‘ : S
- g? i F 4 .

Hinh 2 ' Hinhk 3

Do dé tuy theo dédu cia ki vong mx {t, u) ¢6 thé chon ham didu khikn u (¢) $20 cho phim ham
Ji{s) nhan gid fr{ 16m nhdi. Ta phan bigt hai irwdng hop sau: : .



g hop 1: ki vong mn {t, u) kh@ng abi diu trong

3. Teadng |
ia} ki vong rex{t n) ludn ludn dwong: wma (T, vd 2 4, o

i \LJ 1 [
Thes nhin %6t a) ta chon ult) sao cho mufT, u) gidm xulng ving gin didm § chuy
4 nhit md roaiT, uh cd the nhin 13

i, T 0 BY w68 S = 1 ta thdy gi4 tri dwong nh

T
mii - % i [an (T - 7) [ L1+ foadT~7) {Lafde >0
. !D .
Mudm viy, bam didun khitn u{t) phii dwge chon theo quy ludt sau:
' (2. 2}

# .
: uj{f) = — Ljsignhij (T — 1)
- 3 é [?0, T_‘ »
. - O
1b) i veng ma(t, 0) ludn ludn am: ma(T; u) <0, moq < 0.
Theo nhin xét b) ham diBu khidn u(t) cin dwogc chon sao cho mu(T, u) cang ion
shmg 6t Tie (1. 9) ta thdy, gia tri 160 nhdt ma m«lT, uv) ¢6 th® shin dwoe 1a:

T v
g Hhu('l" ~ T} Li+hifT — T)ing dz < ¢

mil +
, : ;,, | ‘
Wubu vdy, ham didu khi2a ut) phii du’c;c chon theo quy ludt saw:
u (7) = Ljsign hi; (T — 1) ) (2. 3
7€ [t, T]
t. Trutvng hop 2: Ki veng mxa (i, u) ddi ddu tr‘ong qué irink ditu khida.
22) Ham midt, u) ‘déi. d4u tir am gua duong: mx(T, u) > 0, mzl<§0 gol é*-— 13 thet

Hikm ma tai 461
o . .
m g+ S Piha G6* — DLy + o (® - i) dr =0
' ~ ¥g¥ voi v € [0.47] bam mx (Lw) <0 t2 chon ham didw khiln theo quy lujt (2.3)
= V&1 7€ [1F T] cho nj (¥) = 0. Didu &6 c6 nghia: ta chi thue hitn didu khikn
i e

-,
L 1Y g

whe 191 1e dat dwge k¥ vong my (4% @) = 0,
; 3 Y A (a3l s ©
Ity Hawe may Lu) 461 ddu 19 duong qua dm o my (T <0,
~ A

= vl T & [, 17]
u® (7)=— L] Sign {hy 0% — 73}

=yl T & [1¥, T
' u‘]‘?*"’ (= 0

® 14 thei didm ma tai 46:
L
A% . .
my = fglhu t*-7) | Li + [ hig ¢F =)Ly jav=0
0
Npw vdy, wong moi trwdng hop dBu cé thd chon ham ditu khidn 16i wu u® (1) ihéa

min ditn kigm Mm cho xde sudt @8 xy (T, w) nim trong khodng [—1s, 4] cho trude 12 16n ki,




N SIAM CHAN HAI CHIRU

;;»w

§3. BAI TOA

I. Bat hal teodu:

Xac dinh bam diéu khidn ult) véi mue dich khong ché dd dick chuydn fwong 44} oda
rac khéi lwong my, m2 d6i véi hép deng M, dege dic tru'ng b&i chc dal legng mgle nhity
X4 (T, w va X3 (T, w). Vi X(T,w) 12 vée to ngau nhién c¢hudn nén ham phin b dhng thed
cfia X1 (T. u) va X3 (T, u) ¢6 dang:

F{X: Xg)=
} 4 , U0t (x - mx) 12910300 — mx) (x3—nisg) +8° (rg= gl
— s e exp ¢ __ x 3 =
IR Fyy O ¥ 2 : ' 2 2 . @ .
s T3 1 —prxg' ( 20x1 Gxg a px113) ' 3‘

Trong d6 myt. mx3, 621,0‘}2{3 duge zac dinh tw (1.8) va (1.9)

Ki higu:

T =P i X1 (Tr 0| <y va | Xs (T1 wi < Is}

i1, 13 I cac tri s8 cho frude. Ta co:

1y L, . _— ‘
e =f me x3) dxi dx3. 3.6
~1f —13 .

Bai toam gidm chén tdi wu dit ra nhv sau:
v

“Trong 16p cdc didn khidn cho phép U, by xde dinh haw ditv kkidwn 8 we o™ thids
min didu kién : : ‘

J(u®) = wax J(u) T (3
u SR

9. Nhan x8i: lw {3.1) c6 th® chi ra.ring J{u) s& ting néu hamw dign khitn u(t) degr
shon sao cho m¢] v mal gidm. Thuc vay, trudng hop m: >0 va ma_>6 nkin 8t iréw

14 Wi2n nhién vi d& dang chipg minh duge: << 0: “"“f < 0. Cac trudoy hoep Lkhie
am; Bms N -

shirng minh twong to

. Trwang hop t: Cée bam ma (t @) va mys{l, u) khong d&i dén twmg@ qu S@ink
Aidon hhleﬂp

18 Ki vong my (6 uh mas {6 u) lude luén doong
; R N (<]

R - . o
me 4T, u) >0, m ﬁﬂ, 0: meafT, u) =0, m‘7'§>0
Gae ham ma{T, ol vi meaiT, u) s2 xich lai ghv didm 0
28n tbng oiia chiing xich ial gin 0.
Y hign
E
Mo T, 1) = w1, u)+ mes (T, u)
+0 0 o -
Myg = myq T m.q 43.3)

h] (T —7) = {7 — )+ ha (T — 2)

.

by (T—7) = ho U — )+ b3 (T — 23

-
=4



| B .
il : P [T g s e IR
+ ‘\ {143 =T oy, (Y AT {3.4)
o
4

3

o - o ‘ N % RTINS P - P a I . w9 e
Y1 MH =0 pén bidu ihde (3.4) obl of thE phin gia tel obd nhit khi

w, (1) = = Lisign thy{T — 1) + by (T — 7))} 5.5y -

T é} {‘IO—"' T:é

1

P ogia irj do lac

13(,11)—*&;30 5 l'f“ ffmjcr}?ua%gtz(f»wy

N

1b) — Ki vong ma {, u), ms3{l, v lutn lnén &m

mxg (T, u) <70, mzi <03 mx (T, u) <0, mig <

[

T

P

+ + ; L+ ,
Mlg (T, wy= Migo + {51; (T — 1) uy (T) + hz AT=T)ua(7)dr <0 (3.8)

4

0
=+0
Vi M g < 0 mnén d& cho M;} (T, v} gén véi didm 0 nhil ta phdi chon u®(t) theo quy
dufit san
65 (7) = Ly sign [b1y (T=7) + by (T-7)] (3.7)
' T € [t° T ’

ik gl ) + .
Giftr] 16w nhél cda My, (1, u) e 36 st la:
T :
+¢ {ﬂa—m e ot o "
ulg (i, w*) = MEQ U (T-00 by (T-0) [ La] dr<Tw i
1, : [
e} K} vong may {4, u) luds 1abn dwomg va mss (1, n) 1uoh lnén 4m mat (L w) >0 w ﬂ";t':-- B =
- o
wys {1, w) <00, m ) N
ki higw: ‘ ‘
)~ omeg {1, w ; |

L]U{q""i)*hgd(? "“}

hé!.(Tw’u:}: = m(T«=z}~ hyy (T—1)

Ta edo

1
N—( : ’w‘ - s » B i P N
Mj,, {Lu) =M 3) + hhi {r— r; uy{T) + hp (T-t3wln)lar >0 {397




—0 —

vi MXS >0 nén M i3 {T, u) & nhin gia iv] akdé nhie kbl
L}] {ty=—Ljsign {hyii—T)—hgil~-¢ i {5.10)
id) Ki vong ma {1, u} tu6n ludn am, mys {i, u) ludn ludn droog
. o o .
myy {4, u) < &, mog <65 g (T, v) > 0, m_g >0

Ta ¢6:
T

ME’ (T, v) = M;go + j [hy (T~7) wlz) + h-; (T- ) uz(?}} dr< 0
. , ‘

vi M];O < 0 nén Ml—é (T, u) chi c6 thd nhén gia iri lomn nhit khi:

n"‘; (T¥ = [;sign i‘-h;j (T—1) = hy (T—1}] {3.12)

4, Trudong hop 2: ham mx {1, 0) va mx (L uj ciing dfu va mot trong hai bam ddi ddu.

2a) Ham mx (1. u) 461 ddn:

0 -
we (T, 1) =0, m_, =0

« .
X v : o _-
mzg (T, W)= 0, m 3= 0

Goi t; la th&i didm matai @6 mx{te u) = 0. lam twong ty nhe 461 voi trudng hop 1 tacd s
~ Voi T € [to, ti] ,
u? ()= TF L, sign [h_;j (T—1) — hg (T—1)]
— Véi T € [t T]

ug? (1) = = Ljsign [byj (T — 7} + hyy (T — 1)]
2b} Ham maz {1, u) ddi déu

my (T, u) =0, By, =
mxa(T, 0) <= 0., Wy, = 0

goi 13 13 thoi ditm ma tai 46 meaflts. o) = 0, 12 c6:
— Vai 1 € {10, t3]
Ty = 4 Lysign [hyy (T — 1) — hay (T - ]
3 '

~- Yeéi 1 & [ts, IJ‘@

u](ﬂ =4

Hoan todn lwong Il ta ed thd drs
ma AT, n} va mea (T, u) khéac déu.

- g {1 — Tfﬂ

ng bide xae dink

FEILEEL

u(i) eho trodng hep

b, Tradng hop 3@ mzy it w) va mes{is w) cung d9 dis rrong gud rinh diga khikn,

3a) mxi i, u), va ma {6 v} cing diu:

'(3.’1‘1) S

. . (=1 - o ~—— (o3 L
me (T, a} =0, myy = 0: meslT, w) =10, m S0
Gol 3 va 13 12 hai thoi didm ma tai do
mar{ts, ny = maals, w =0
gid thidt 43 <T 13 ta ¢oy '
- Véi 1€ t,, ] N
u‘;f(t) = 4 L sign [hoj{T — 1) + haj(T ~ 7)) .



- Vei 7 & {ig, ts) | -

u;% (7} = F Lisign {hy (T — 1) — hg; (T ~ ’m
- Vot T € ltg, Tl _

u?("d’) =+ Ljsign [hy(T — ©) + hg; (T - )]
éb) mx1 (L 1) VA maza (i', w) khac dfiu:

‘ m_q(T, u_)?f {{. m_, == 0

Mixg (T, =0 ; m =0

Tuong ty nhu d8i voi trudng hop 2a) ta cé:
- Ve v € li,, ul:

" u}* (v) = 2 Lj sign [hy(T — 1) ~ hg; (T =)}
- Véi 1€ [, ts}

u? (7) = - Lj'sign fhis ('1 ~ %)+ h3; (T — T]

= Véi 1€y, T) 7 _ ) i
- u*:‘(r) = 313 Lj sign hi(F ~ v) — [he; (T ~ 1)} | '

Bing cach trép, trong moi trudng hop ta ludn luon £6 thd xac dinh ham didu kh;%n
u (1) thda man digu kign (3. ‘ﬂ‘

Pia chi

Nhdn ngdg 77/3/1982
Vign Co hoo Vign KHVN '
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PEIICME

Ounrtanagsuos radiesde Kogefanrull TpExuMaccoBofl CHCTEMEN WO
caydalighiM BOJLEHCTBUEM

B gawuofl padore pacCMATPUBAETCY AKTHBHOE raliedve koJeamhi TpixMaccorol
CHCTEMEL TIO. AeHCIS8Hes HNDMAAbHOrG CAYYAAHOrO UpONecea, AafTed MeToA onpejsde-
HHE OHTAMAJABHOCe YHPABAGHHS C LE/JbI0 MAKCHMHIADOBATE BEPONTIGCTh NONAJAHUT B 38-
A2¥RYIc 0064acTh (a30BHY BEKTOPHEX KOMNOHEHT B KUHEUHOM COCTORHKU.




