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UNG DUNG PHUONG PHAP THANH PHAN DOI
XUNG TRONG NGHIEN CUU CAC HE 2 KENH

NGUYEN VAN CHAU
Vién Céng nghé Thing tin

£

Summary. In this paper the Duality Approach is applied to find out the weight functions of two-input
two-output systems.

I MO PAU
F
Trong nghién ctru ddng hoc c4c hé hai kénh viéc x4c dinh cdc thanh phin thuin va
nghich céc ham trong phirc va ham truyén phic gip khé kh¥n & chd ching khic nhau vé
module va phase ban dau. Trong pham vi bai nay giéi thiéu khd ning 4ng dung phuong

phap thanh phin d38i xtimg trong ly thuyét may dién d€ nghién ctru céc hé c6 2 vao / 2

ra.
II. KHAO SAT HE 2 KENH
Céc hé (kin ho¥c m&) 2 vao / 2 ra (hinh 1) ¢é thé bi€u didn déi dang
- Y = ¢X )
& day

.
el
y2 |’ zz |’

¢- todn ti bién d8i tuyén tinh. lo] dang phtc NN

(2)

¥y=1y1+7Jy2, (3)
=12z + jzz ' (4)
z g Z
z 2 z2

Hinh 1. Hé 2 kénh
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Gid thiét rng hé 13 diéu khién dwoc va quan st dwoc, nghia 1a rank ¢ = 2. Khi

d6 néu tin hidu vao ¢ dang
Z(t) = [z]e™* (5)

thi ¢ c6 cac tinh chit sau:

1) N&u tin hiéu vao ¢é t8c d6 w > 0 thi cé the bidu didn ¢ duéi dang vecto ®4(jw)
véi t8c dd w > 0.

2) Néu tin hiéu vio ¢é t8c 3 w < 0, thi ¢ ¢6 dang ¢u(jw) véi w < 0. Nhu vy, ¢a(jw)
va ¢u(jw) 12 céc véc to lién hop, nghid 14 céc véc to cd bién d6 nhu nhau va véi téc do

nhu nhau nhung khéc chiéu. Tir d6 cé thé bi€u dién ¢ dudi dang véc to

$liw) = 18aliw) + du(jw)l (©)
& day )
aliw) = [fdll(]:w) fdl2(]:w)] -
fdzl(]w) fd22(.7“’)

) = fur1(sw) fulz(jw)] - [zdu(jw) Zdu(fw) 8
#u7) fuz1(jw)  fuz2(jw) fa21(0w)  fazz(sw) (8)
faix(5w), fuik(jw) - cc thanh phan thuin va nghich cda ma tran truyén.
faix(Jw) céc thanh phin lién hop cda ma trian truyén thuin.
Nhuw vay, cé thé bing cach tuong trung chia chuyén déng cia hé thanh hai phin
thuin nghich cé module bing nhau véi cling téc 36 w nhung khéac chiéu.

Bay gi&, gid st tin hidu vao cé dang 6 - ham phic
> z(t) = 7 5(t), (9)

& day p - géc pha ban diu. v

A

1 [* . 1 *® .
6(t) = — 9t dy —/ “I9tdy. 10
( ) 2«,[, ¢ * 2r Jo ¢ ( )

T (6) va (10), ham trong phitc dwoc xdc dinh béi

K(t) = ?[% /000 O4(w)e’“tdw + 2%/000 Oy (w)e 7 dw). (11)
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Chii y ring (7) va (8) cé thé viét lai duéi dang

Py(jw) = Pa(w) + 7Qa(w), (12)
Py (jw) = Pu(w) + 7Qu(w),
= Pu(w) - 7Qa(w). (13)

Tinh dén (13) c6 thé viét lai (11) trong dang

K(t) = eﬁﬁ[%‘/o 9§, (w)coswtdw +]-_2_1;/0 Qa(w)coswtdw)]. (14)

Khi d6 ham truyén cda hé cé dang

Py(w)

w

W(t) = e"“’[*él; /()00 stnwtdw +j-%‘- f:o %‘;)(-(-‘-)lsiwtdw], (15)

& day 0 < w < +oo. Céc gid tri Py(w) va Qq(w) dwoc xdc dinh tir (7) va viét lai dwéi dang
Da(jw) = [ai k() + bk (w)] (16)

hodc
a(jw) = [aik(w)] + 5[bik(w)]. (17)

B4i1 (12) va (17) cé cung céu tric, dua cidc ma tran [a;x(w) va b;x(w)] vé dang ma tran
chéo ta duge Pyw) va Quw).

Chn chi y ring trong trudng hop & (7), khi fi2(jw) = — fa1(jw) va fi1(jw) = faz(jw)
bai todn dit ra dwa vé trudmg hop hé khong d8i xing va duoc gidi theo phuong phéap
3] thich hgp hon.

IIl. TUONG DUONG HOA HE 2 VAO / 2 RA BANG HE 1 VAO /1 RA

D& c6 the dé dang khio sat céc tinh chit dong hoc cda hé 2 vao / 2 ra néi trén cé
thé dua ching vé dang tuong duong 1 vao / 1 ra. Sau day chiing ta sé khdo sit vidn d@
dé.

Béi vi theo gid thiét da néu, hé 1 digu khién duwoc va quan sit duoc, ta c6 rank
@4 = rank ® = 2 nén trong basic x, y khong thé thuc hién dwoc viéc chuyén hé vé dang

tuwong duong 1 vao / 1 ra. Tuy nhién néu xem &(iw) 1a di€m cda truomg khong gian vec
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to 6 toa dd Pa(w) v Qu(w) thi vidc dua hé vé dang twong dwong 1 vao / 1 ra cé toa dd
Z va § c6 thé thuc hién dugc.
Chi ¥ ring c6 thé xem todn tir cia hé ® 1a véc to tOng cda céc vec to thinh phin

lién hop (6) va cdc bi€u thirc (8) cé thé biéu duéi dang

®y((jw) = Pa(w)e™* (18)
9y ((jw) = Ou(w)e™?* | (19)

& day ®4(w) va ®,(w) - modules cic véc to cda todn tir truyén thudn va nghich va
D4(w) = Dy (w). (20)
Tir (18) va (19) ta c6 thé viét lai (11) duéi dang
KO = 5l [ oot - [ woper @
T2 on J, HE ar J, e

tinh dén (20), bién d&i (21) vé dang

PY I | ©0 o
K(t) = - ﬂ/(; ®4(w)cos(2wt)dw]. (22)
Tuong tu ta nhan dugce
_eP 1 [*Py(w) |
Wit = (o /0 24 i (2ut) da. (2)
*

Tir (22) va (23) ta thiy ring K(t) v W(t) cé dang d¥c tinh tin s§ thuc véi téc d6 2w.
Néu chin ddng vao c6 dang ham delta (6 - ham) véi géc phase ban d3u ¢(0) = 0, ta

cé dc tinh tin s8 phic cda hé twong dwong

W) = /0 T2 (24)

st

va qué trinh qua dé cda hé tuong duong s& dwoc xac dinh bdi

1 . . - J
he(t) = % - 19[.51.1' - dsi(97) + w],

(25)

trong d6 ¥ = wa/wo; T = 2wkt; wo, wi- tan sG cdt va tin s6 cong hudng; ham si7 tra bing

trong cac tai liéu gido khoa.



U’'NG DUNG PHU-O'NG PHAP THANH PHAN D3I XO'NG...

IV. XAC DINH &(w)

Trong (23), ®4(w) duoc xac dinh nhu sau: Chi y réng, véc to &4(w) cé goc toa dd

x,y va tri sd module khong phu thudc vao phase. Tir 46 cho thdy

04(w) = |@a(jw)| = V|Pua(w)[? + |Qa(w) .
So sanh (12) véi (17 ta cé

_ [aulw) a12(@)]
Pa(“')—[am(w) az2(w) |

V-

bii(w) biz(w)]
Qu(w) = [bmfw; b22§w;J '

Dua (27) va (28) vé dang ma tran duong chéo:

FA;(U)) 0 ]

P} = 170" )]’

.Blw 0
=6 gy

c6 thé viét (29) va (30) trong dang

_[pilw)] _ [Ailw) O
Pal) =0 =1 0 asw)]

_[auw)] _[Bilw) o ]
Qd(w) = qu(w)- = i 0 Bz((d)_‘ )

& day pi(w), p2(w) va q1(w), g2(w) toa dd Pu(w) va Qu(w) trong khong gian x, y.

Tir (31) va (32) ta nhén duoc

|Pafw)| = \/p2(w) + pB(w) = \/43(w) + A3(w)

Q)| = /@2 () + G3(w) = /B2 w) + B3(w).

Tir (26), (33) va (34) ta cé

Bg(w) = \/42(w) + A3(w) + BF(w) + BE(w).

(26)

(27)

(28)

(29)

(30)

(31)

(32)

(33)

(34)

(35)
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