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PHUONG PHAP MG TENH HAM TRUYEN ROTRAC CUA
PHAN LIEN TUC TRONG HE THONG PIEU KHIEN SO

CHU VAN HY

1-MO DAU

Trong nhi¥u truéng hop phan tich va tdng hop hé théng didu khi2n s&, ta clin tim ham truyén 1 rac G(2) ctia
ihhgnaxmc (PLT), khi bi&t cAc ham truydn Ho®) clia bé bién d&t s8/twong ty (O/A) va S@) ctia dt tong didu
®TDK):
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Théng thwdmg ta tinh G() theo 2 céch sau:

1) Phén tich G(p) thinh dng cc phin it don gisn gi(p), sau 46 tra blng tim giG2). Holic tY gi(®) ta dm gi) va
tinh gi(z) theo cdng thie chudi.

2) Ap dung dinh Iy Résidus.

Céc phuong phip trén gitip ta tinh twong 481 d& ding bing tay G(z) khi bi€t cic cye cla G(p). Nhumg 4p dung
chiing cho thiét k& nhér mdy tinh (CAD) laf giip rét nhidu khé khn . Néu DTPK cho truée bling phuong trinh trang
théi, trwde hét ta phit tim ham truyn SE), vi du nhé thult todn Sourtau. Trong béi ndy ching t& trinh by mée
phurong phip tinh G() thich hop cho CAD.

11 - PHUONG PHAP MO1

Gia thi€t DTDK tuyén tinh dimg mét diu vao mt d3u ra duge mé th bing phuong trinh trang thét

() =Ax() +bu®) @
YO =c'x® 3)
Néu DTDK cho truée bing ham truyn, ta o6 th chuy2n v& md ta trén, vi du biing &p dung cAc dang chulin.
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Phirong phip méi dya vao nhin xét sau:néu tic déng vao PLT (idnh 1) mdt xung don vi wKT) =S(KT) thi diu
khi®n u() vao DTDK trong chu kjf cit miu kT < t < (k+DT bling bude nhay don vi u(t) = L Nh¢r phuong phép
chuy?n v{ trang thét [2] ta 11 rac hda chinh x4c phwong trinh 2), @) :

x{k + DT] =FxKT) +h ukD) @
yKD) =cT x(KT) ®
trong d6 :
F=etT (6
T
h=/ eAtbdt = A"V (F - 1)b {7)
: 0
Léy bi€n 43 Laplace 1 rac (4), ) va thay
u®@ =ZukD) =ZBKT)] =1 ®
Ta dwgc
y@ =c'@-FlaE +@-Hlh ©
Ndémoéqbngth\’rcdnhhémn'uy&x G{z) cho trurdmg hop didu kién ban diu x(0) =0
6= T2 =T @-Fln (1)

u@
Cho tinh ma trén d4o trong (10), 4p dung thult todn Souriau (Paddeev) s& rit hiéu qua khi bic cia DTPK n > 2:
B! +Bo2 +_ +Bn1z +Bn

1 v
@-F) = (D
2 +aif tvedl 2 4+ +an
Trong 46 aj 1A cAcs8,B{lAmatrén (n X n):
B1=I, a] =-tfF]
Bz =FB1+al, a2 =- (V2r[FB2)
By =FBi-1+ai-1, af =- (VDu[FBL 1
Bn =FBn-1+an-1, an =- (/n)x[FBn]
0 =FBn +anl
Biku thite cudi cling dimg d2 kitm tra,

Ti phwong trinh trang thél rd1 rac @), (5), ta cfing o6 the tim ham truy#n ré1 rac G(2) theo phuong phép Ezek [1}
Tinh toén 8 phric tap hon, song phwong phép nity cdn cho phép tinh ham truy&n lién tuc tit ham truyén i rac.

TI-VIDY

1) Cho DTBK 14 phiin tir khéng &n dinh béc 1, ta o6

Gl = (1 =272 [%p_)] =(1-5792 [5!5] == ?-‘21)2 =z f 1
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Tamd th DTDK bling phuong phép trang thél (2), @) vé1A =0,b =1, c =1 Theo (6) () tacd

T
F=1;h=/ 1dt =
0

Vdy, 4p dung odng thite (10) ta duge ket qua nhr trén.

2) Cho DTDK 14 phin it 30 dinh béc 1, ta o6 ;
o8] v -5

Ta md tA DTDK bding phuong trinh trang thél ), G) V&1 A = a,b=£f =1THEO (6) () ta cd
F=eT h =AlF.Db =

Ap dung o8ng thite (10) ta duore két qua nhur trén.
-aT

Ghichti: Goa— 0, 2

— Tvanhin dugc kit qud nhe dvidul

3) Cho DTOK :5¢) =1/ p@ +&)], tacd:

1=y 425

P*(p+a) P’lp+a) afz—eoT)
Ta mé th DTDK bing phuong trinh trang that (2), (3), vi du duéi dang chulin didu khidn:

NEEIRSHES

Ma trén A suy bifn, 06 cAc gi4 tri riéng phan bigt P1 =0, P2 =-a. D& nhén duoc 1 gidl chi, ta tinh F, h theo cic ong
thite Sylvester:

F=f(E)= Z[f(p.)lf ”;’] 1(B) = AT | (13)
el M
SR (A S [P ) =t A Y ey
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Ap dung ctng thikc (10), (12) ta tim chc hé s8 by va at cia 2 & tir 53 va miu 88 cia him truyda GG
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by =cTh=(Ta—1+e"T)/a?
a1 = =tr[F] = —(1 + ¢7°7)
—aT  1=e7%7T
a
0 -1 ]
~Tae~ T 41— ¢™0T
a2

By=F+al= ["

by =cTByh =

1 1 [-eT 0 -
a2=—-2-tr[FBQ]=—§tr[ co -c'“T} =¢oT

D& ding nhin théy: két qua tinh theo phwong phdp méi va tra bang 1A tring nhau. Tuy nhién , trong cAc Umg
dung cho CAD ta ciin tim c&c phwong phAp tinh F, h thich hop [2}

IV - KET LUAN

C6 thd tém tit phwong phép din ra trén diy nhur sau: Cho diu vio PLT mdt xung don vi ukT) = 8(KT), ta tinh
&4u ra y(KT) ; ham truy&n G(Z) sé bang bién d81 Laplace 11 rac y(@) cia y(KT), V&1 thuét todn Sourlau va cAch tinh F,
h trong [2]} phwong phdp méi rdt thich hop cho CAD, gilp ta im dwge G(z) trong met trudng hop ®TDK ¢b bie n
bét ky, ma trén A c6 the suy bién ). O day ta tranh duge nhitng khé khin gap phat trong céc phwong phap o3 dign
(1, 2 trong phan I), nhwr : gi&t phwong trink dat s8 bie n ¢8 dm cwe clia G(p), Ap va tra bing bién dbi Laplace ré1 rac,
khéng 4p dung duge dinh Iy Résidu khi G(p) cb cAc cyre phiteyvv. Ve 46 chinh xAc va thdt glan tinh, k&t qué cva cde
chuong trinh tng dung SIMU-1, SIMU-2, [2] d4 x4c nhén tinh hiéu qua clia phuong phép.

Ta o6 th 4p dung phwong phap trén day chesedc DTDK nhiu diu vao nhidu d8u ra.
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ABSTRACT

A new method for calculating the discrete ransfor function of the continuous part in digital control systems is
proposed. This is very suitable for the Computer Aided Design. Several examples and applications are given.



