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CHUONG 6
MANG MOT CUA TUYEN TINH

Khai niém :

Trén thyc t& hay gip nhiing thiét bi trao d6i ning lugng, tin hiéu qua mot cip cuc
nhu mdy phat dién, dung cu do ludng ... Nhiing thiét bi, mach ¢ 2 cuc dé goi 1a mang
mot ca (hay mang 2 cuc)

V6i mang mot ctia da biét két cdu, thong s6, kich thich thi c6 thé tinh dap ting cin
thiét theo c4c phuong phap tinh mach da néu.

Ngusi ta quan tdm chi yéu dén qua trinh trao d6i ning lugng, tin hiéu trén ctlia nén
néu dé mang 1 ctia vdi clu tric, thong sé cu thé bén trong thi viéc 1ap quan hé trén céc
bién trén ctia sé rat phic tap. Vi muc tiéu dé can dan ra mot thong sé co tinh toan cuc
dé€ dic trung cho mang 1 ctia, dé ttf d6 mo ta qua trinh trao déi ning lugng, tin hiéu ti
clia ra ngoai qua cdc bién trang thai trén clia. Phucng trinh trang thai do chinh la
phuong trinh mé ta hanh vi, phan Ung clia mang mot clia. Qua phan ting d6 ¢4 thé biét
dai d€ vé mang 1 clia ma khong can biét cdu tric bén trong.

Trén thuc té ¢6 thé gip nhiing khéi mot ciia chi c6 chiia ra 2 cuc con khong biét gi
vé bén trong (nhu 1a hop den). Luc nay néu dinh nghia dudc mot thong sb dic trung
cho mang 1 ctia thi ¢4 thé bing do ludng dé xac dinh thong s6 nay cho hop den. Khi di
biét thong sé dic trung cla nd thi ta ¢6 thé tim mot mach cé ciu tric va thong sé cu
thé dé thuc hién quan hé truyén dat clia hop den. Viéc lam nhu vay tic 1a tong hop
mang mot cua.

Vay viéc dua ra ly thuyét mang 1 ctia 1a dua ra thong sé dic trung cho nd dé ti d6
néu chi quan tAm dén su truyén dat ning lugng trén ctia thi ta thay thé mang 1 cia
béng thong sé dic trung lam cho mach dién don gidn, tién I6i cho tinh toan, ngoai ra
trén co s da biét thong sé dic trung ta thuc hién bai toan tong hop mach dién, tic 1a
thiét ké ra nhiing mach dién véi mot quan hé truyén dat biét trudc.

C6 thé phan mang 1 cifa ra cac loai sau day :

Mang 1 ctia tuyén tinh.

Mang 1 cta phi tuyén.

Mang 1 ctia khong ngudn (con goi 1a mang 1 cta thu dong).

Mang 1 ctia ¢6 ngudn (con goi la mang 1 ctia tich cuc).

Trong chudng trinh chi yéu xét mang 1 ctia tuyén tinh cé va khong cé ngudn.

Mang mét cita tuyén tinh khéng ngudn ¢ ché dé xac 1ap diéu hoa.

Phuong trinh trang thai :

Mang 1 ctia tuyén tinh khong ngudn dudc biéu dién nhu hinh vé (h.6-1). N¢ la
mang 1 ctia bén trong khong cé ngudn, tic 1a khi ngin mach ctia thi dong I~ 0, hay
hS mach thi U,; = 0. .

Vi mach khéng ngudn, tuyén tinh diéu hoa nén 14’

U

, tuyén tinh
ap va dong trén cua lién hé nhau trong biéu thuc luat

khong ngudn

h.6-1

Om ctia nhanh khéng nguén tiic 1a :
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U=27,.1 hayI=Y,.U (6-1).
Trong dd, Zy, Yy la thong s6 dic trung cho hanh vi, phan ting ctia mang 1 ca.
Zy , Yy 12 thong sd c6 tinh toan cuc clia mang 1 ctia.

Z, = E =z,.e" =7,(p latong trd vao clia mang 1 ctia
I
U

Zy = 3OSV, SV,

Vay mang 1 cta tuyén tinh khong ngudn dugc dic trung bdi Zy hay cip (zy, ¢)

hoic bdi Yy, hay cip (yy, - 9).
S6 d6 thay thé mang mot ctia tuyén tinh khong nguén :

TU cdc dic trung clia mang 1 clia khong nguon :

Z,=2,{0=R+jX=2z,.cos0+jz,sing

Thay ring cd thé din ra so dd thay thé tucng duong cho mang 1 ctia khong ngudn
13 mot nhanh c6 tong tré Z, gdm dién trd R ndi tiép véi dién khang jX nhu hinh v&
(h.6-2). — > |

Khi dic tring mang mot ctia khong ngudn bing | | R X
téng dan phic : U

Yy =yy(~@=yy.cos0~]jy,sing=g-jb

Thi so db thay thé tuong ducng lic nay 1a Yy h.6-2
gdm dién dan g ndi song song vdi -jb nhu hinh vé (h.6-3)

Vi du : Thi nghiém phan tng cla mang 1 cia
khong ngudn & mot tan sé duge U =220V, [ =5A, P =
550W, ¢ > 0 nhu hinh (h.6-4). Hay x4c dinh so d6 thay
thé mang 1 cta dé.

. . \ R £ L e 2 h.6-3
Tu ap, dong, cong suat do dugc ta xac dinh : tong

U220

tré ddu vao Z,, = —— =44Q; Goc léch pha ¢ = arccosi = arccos 530 =60’
I S U.l 220.5

Tong trd vao phic : Z, =z, (@ = 44(60° = 44¢c0s60° + j44sin 60" = 22 + j38(Q)
Vay so d6 thay thé nhu hinh (h.6-5)

*
, < >* /}\ NN
L —>{ 1
I A v tuyen tinh

! I 20 j38Q2
U v)| Khong U
nguon
h.6-4 h.6-5
1 1

= 0,0227(-60°

Biéu dién téng din phic: Y, = — =
saanp Y Z,  4460°

Y, =0,0196—j0,0114
S6 d6 thay thé nhu hinh vé (h.6-6) :
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Mang mét ciia tuyén tinh ¢6 ngudn ¢ ché do : >
xac lap diéu hoa. . D . D
: 0,0196| | -
Phuiong trinh trang thai : U ) j0,0114

Mang 1 ctia ¢6 ngudn dudc biéu dién trén
hinh (h.6-7). N6 1a mang 1 ctia gdm nhiing phan i h.6-6
tuyén tinh bén trong cd ngudn, tiic la khi ngdn mach ctia thi I, # 0 va khi hd mach ctia
thi Uy, # 0.

Vi ¢6 ngudn nén dap ung & ctlia phu thudc ngudn, L » .
I , A , R R K tuyén tinh
voi kich thich diéu hoa ta co quan h¢ (4-5) nén quan hé¢  j .
. ) Y | cdongudn
gitia U va Itrén cua la quan hé bac nhat : s

U = A.I+ B(6-2) hay 1 = C.U+ D (6-3)

Can xac dinh cac hé sé dic trung A, B, C, D.

Vay dic trung cho mang 1 ctia ¢6 ngudn 1a cdp hé s6 A, B hoic cip hé s6 C, D.

Ta thdy quan hé trén phai dung cho moi ché do cia mach dién nén xét 6 hai ché
do dic biét dé dan ra cac hé sb xac dinh A, B :

Trudng hop khi hd mach cia :
[=0, U= Upthay vao (6-2) ta c6 :
U =A.0+B=B= U

Céc ngudn bén trong mang 1 cda 1a xdc dinh thi Uwla xdc dinh nén B 1a xdc
dinh v6i mot mang 1 cia.
Trudng hop ngan mach cta :
U =0, I = —Ineinthay vao (6-2) ta ¢ :
OZA.(_ingénj+B = A= i: Uhé :ZV

Ingtn  Ingtn

Nén ta dudc dang phuong trinh trang thai thi nhat : U= Z,. I+ U (6-4)
Xac dinh C, D :
Trudng hop khi ngén mach ctia :
U =0, I = L thay vao (6-3) ta c6 :
Lngin = C.0 + D= D = Isin; D hodn toan dudc xac dinh véi mang 1 ctia 6 ngudn
xac dinh.
Trudng hop khi hd mach cia :
[=0, U=—Umwthay vao (6-3) ta cé :

O:C.(—Uh6j+D:>C: _L: I_bgé“ =Y, _1
Uns  Ups

Ta dudc dang phuong trinh trang thai thi hai : = Y,. U+ Login (6-5)
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d do tuong duong va cac dinh 1v vé mang mot ¢t én tinh tich

Cac phuong trinh trang thai (6-4), (6-5) chi 16 c¢6 thé mo ta mang 1 ctia tuyén tinh
c6 nguodn bing hai so d6 mang 1 ctia tuong duong dudi day :
So dé Thevenin - Dinh Iy Thevenin : ( Thevenin (1857-1926) K¥ su vién thong
Phap) :
Phuong trinh trang thai dang (6-4) cé dang luat Kirhof 2, nd ting vdi so do ndi
tiép mang 1 cia khong ngudn c6 tdng trd vao Zy véi nguén ap Ui, U=Z, .1+ U
nhu hinh v& (h.6-8)

Trong d6 Z, 1a tong tré vao clia mang 1 cta i > N,
khong ngudn tucng tng tic 12 bd ngudn 4p bing 7 Ups Z

cach ndi tit, bé ngudn dong bing cach cét diit mach

dong trong s6 dd mang 1 clia c6 ngudn sé dudc so
dd mang 1 cta khong ngudn tucng ung. Tu d6 co h-6-8
dinh ly Tévénin " C6 thé thay tuong dudng mot mang 1 ctfa tuyén tinh ¢ ngudn bing
mot ngudn dién cé Sdd bing dién ap trén hai cuc khi hé mach, ndi ndi tiép véi mot
tong trd trong bing tong trd vao ctia mang 1 ctia khong ngudn tuong dng".

So doé Norton - Dinh Iy Norton :
T dang phuong trinh trang théi (6-5) I = Y,. U+ Lugin, ¢6 dang dinh luat Kirhof 1

cho 3 dong dién I, YV.U, Loein, N6 Uing v6i so dd ngudn dong gém ngudn dong ndi

song song vdi tong din vao Yy nhu hinh vé (h.6-9).

Trong d6, I.achinh 1a dong ngin I

A '\ 1 ,\? x N\
mach trén cda, Yy la tong din vao cua U

]

} Yy 6\@ Togin

Yoz, h.6-9
Tui do co dinh ly Norton (Norton 1898 Ky su dién, Cong ty dién thoai Bell - My) :
" C§ thé thay thé mang 1 ctia tuyén tinh ¢4 ngudn bing ngudn dién tuong ducng ghép

mang 1 ctda khong ngudn tuong tng

bdi ngudn dong bing dong dién ngin mach trén ctia ndi song song vdi tong din vao
Yy clia mang 1 ctia khong ngudn tuong ting.
Ta thiy hai so dd trén la tuong duong nhau, c6 thé bién doi qua lai cho nhau,

chon dung so dé nao 13 tly sy tién lgi. TAt nhién khi khong nguon : Lngn =0, U =0
thi ta trd lai so d6 va phuong trinh mang mot cia tuyén tinh khong ngudn da xét.

Ung dung cdc phuong trinh trang thdi va so dd tuong duong cia mang mét
cifa tuyén tinh c6 ngudn.

Khi gip mot mach dién phic tap ¢é nhiéu nhanh nhiéu mit nhung chi can tim 4p
hodc dong & mot nhanh nao d6 thi van dung phuong trinh va s do Tévénin - Norton
dé tinh toan sé dugc thuan 1gi. That vay vi du nhu ta cin tinh dong dién & nhanh ¢é
tong trd Z, trong mach nhu hinh vé (h.6-10)
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Néu nhu theo cac phuong phdp da hoc ta can phai . ﬂ
Zy

gidi hé 13 phuong trinh mdéi xdc dinh duge dong L. qua
Z.. Ung dung Tévénin (Norton) ta cit nhanh cin quan

tdm ra, phan con lai cua mach sé 1a mang mot cda vdi

hai cuc a, b d€ ndi vao nhanh Z, cin xét. Ta s& ¢ dugc h.6-10
mach dién don gian va tinh dugc dong : L = _Uw (6-6)
v + K

. Hodc ¢6 thé .

a N

Zy dung so do

Us 7, Norton nhu hinh /\> Lgtn Yy D
Lo Ve (h6-12): N

h.6-11 h.6-12

Z
—— (6-7)
Z,+7,

T s d6 ta tinh duge dong qua Z, 12 : Tx = Lugin
Tt d6 ¢6 cac budc tinh dong mot nhanh theo phuong phap may phat dién déng tri
nhu sau :

Tinh ngudn dp Uwshodc ngudn dong I ctia mang mot clia da tach ra khéi nhanh
can xét.

Tinh tong tré Z, hoic tong din Y, clia mang mot ctia khong ngudn tuong ving (Tu
mang 1 cta sau khi cit nhanh can xét ta ngin mach cac ngudn dp va cit mach céc
ngudn dong dé c6 mang 1 ctia khong ngudn) néu mang mot clia da biét cau tric, thong
s§ thi dung cdc cach bién déi tucng duong dé xac dinh Zy, Yy néu 1a hop den thi dung
cac phuong phap do luong dé xac dinh Z,, =z, (@; Y, = ZL =y, (-0

\%

Cudi cung tinh dong nhanh xét bing cong thiic (6-6), (6-7).

Vi du : Cho so dé cau nhu hinh (h.6-13). Hay tinh dong dién qua dién ké bing
phuong phap Tévénin

b
Z, Z,
a C
7, Z,
d
. d
(OE
\_/
h.6-13 h.6-15
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Ta quan tim dén dong qua dién ké Isnén cdt nhdnh Z ra tai hai cyc b va d s&
dugc mang mot ctia ¢6 ngudn nhu hinh (h.6-14). Tu do tinh dugc : Uw = U

U =Uw =Uu-Us =LZ, -1, Z,
E_ E

méI3: , 1 =
Z,+7, Z,+7,

nén: Un =

EZ, EZ, _ E{Z3(Zl +72,)-2,(Z, +z4)}
Z,+72, Z +Z7Z, Z, +Z2,)Z,+Z),)
Néi tit ngudn ap E trong s6 dd (h.6-14) ta dudgc so dd (h.6-15) dung dé tinh tong
tré vao. Tt hai cuc b, d nhin vao mach ta xac dinh dugc tong trd tuong duong:
Zy = (Z\1Z,) 0t (Z4/1Z.)
— ZIZZ + Z3Z4 — ZIZZ(ZS +Z4)+ZSZ4(ZI +ZZ)
V. Z7,+2, Z,+7, (Z,+Z,)Z,+Z,)
Theo (6-6) ta tinh dugdc dong dién qua dién ké :
i Uuw :E{z3(zl+zz)—zl(z3+z4)} 1
Z,+2Z, (Z,+2,)Z,+2) |,  ZZ(Z+Z)+ZZ,(Z,+Z,)
Z,+72,)Z,+Z,)
1G:E Z3(Z1+Z2)_Z1(Z3+Z4):| (ZI+Z2)(Z3+Z4)
(Zl +Zz)(z3 +Z4) ZG(ZI +Zz)(z3 +Z4)+lez(z3 +Z4)+Z3Z4(Zl +Zz)
i _E Z,(Z,+2,)=2,(Z,+Z,) }
_ZG(ZI +Zz)(z3 +Z4)+Z1zz(zs +Z4)+Z3Z4(Z1 +Zz)

G

Qua biéu thic Icta thdy cAu sé can bing (tic I¢= 0) khi U = 0tic 1a khi :
V4 7z
Z3(Zl + Zz) - ZI(Z3 + Z4) = 0 —> 2322 - ZIZ4 = O hOé.C Z_l = = (6_8)

3 4
Vay dé ciu can bing thi phai thda man (6-8).
C6 thé van dung dinh ly Tévénin - Norton dé tinh dong trong tit ca cac nhanh
Dé chiing minh diéu d6 theo dinh ly bu ta thay mét nhanh bét ky bing mot ngudn dong
Inhu hinh (h.6-16). Theo tinh chét xép chdng, dong trong mdi nhanh bét ky cda mach
dién trong (h.6-16) sé 1a tong hai thanh phin do cac ngudn trong mang mot cta (h.6 -

17) gy ra cong véi do ngudn dong I(h.6-18) gay ra.

, . : , . Kho .
Co ngudn Ev> — | Congudn + o?g Ev>
ngudn

h.6-16 h.6-17 h.6-18
Chu y khi tinh cdc dong gay ra bSi cdc ngudn bén trong mang mot ctia (h6-17)

can ngat mach nguon dong 1.
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Khi xét rieng ngudn dong I(h.6-18) ta ¢6 ngudn dong 1= Uhéz 6 day Uwla
\%
ap hé mach & (h.6-17), Zy tinh tii s6 d6 hinh (h.6-17) 7
nhung loai bé cic ngudn bén trong, Z 1a tong tré nhanh ta U
;L2 L s . : A Khong | hé
cat dé thay thé bang nguon dong. Vi Uw =1(Z,, +Z)nén nguén 7
\Y
ta ¢6 thé thay ngudn dong 1 bing ngudn ap Uy nhu hinh 10

(h.6-19) dé tinh.
Cac budc tinh toan nhu sau :
Cat hé mach mot nhanh bét ky, tim cac dong gay bdi cac ngudn trong mach, dong
thdi tinh Us.
Triét tiéu cac ngudn trong mach, dit vao nhanh da cit Sdd U s sau dé tinh dong do
no gay ra trong cac nhanh cia mach.
Cong dai sé cac dong thanh phan trong mdi nhanh ting véi hai tridng hop ta dudc
cac dong dién.
Piéu kién dua cong suit cuc dai ra khéi mang mét ciia
Cho mang mét ctia ¢6 ngudn cung cip cho mot ti cé thé bién dong Z,. Xac dinh
diéu kién ti Z, cin thda man dé mang mot cifa dua dudc dén ti cong suét cuc dai.
Heé théng dudc mé ta nhu hinh (h.6-20a)

| I | }
N < 7 an ILLP
Ngudn an t Uhé Z, D
h.6-20a
h.6-20b

Theo dinh ly Thevenin ta thay mang mdt ctfa bing mot ngudn tucng duong U,
Z,, ,0day Z,, la tong tré vao mang mot ctia. N6i chung : Z,, = r,, + jX,, ta dudc so do
hinh (h.6-20b) véi Z, =1, + jX,.

2
hé __ 2 rt

2

A A A 2. 1 Y . _ 2
Cong suatduadéntaibang: P=r I =r, " . :
z (r,+1,)" +(X, +x,)

\ + R v, A N 4 A c A A % A A 4 s 1A
Tu biéu thiic cia P thay ring muon dua dén tai cong suat 16n nhat can ¢ hai diéu
kién :
? ~
Thoa man : x,, + X, =0 — X, = X,

? ~ r J2 A
Thoa man : ————- 16n nhat.
(r,, +1,)
. o ae A 1en v~ . d I, .o
Vi r,, = const nén di€u ki¢n (b) dugc thoa man khi :—| ————|=0— giai
dr, (rng +1,)

ra ta dugc r,, = 1, .
Viét gop hai didu kién dusi dang phiic : 1, + jx,, =1, jx hay Z,, = Z, (6-9)

Khi diéu kién nay thda man thi cong suit dua ra dén tai sé cuc dai va bing :
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2 2 2
Ut Upgr U

hé "t

(rng + rt)2 (Z'rt )2 4

Luc nay hiéu suat truyén tai ning luong tii ngudn dién tuong duong dén ti bing :

IZ
T‘l = i = rt—z = rl = O’S
P (r,, +r)l"  2r

ng

Tu cong thiic cho thdy sé ¢ hiéu suét cao hon khi r, > r,.. Khi cong suat truyén
dén tai dat 16n nhét thi hiéu sut dat dugc rat nhé. Can ndm ré dic diém nay dé tuy
trudng hop yéu ciu cu thé ma can déi lya chon gitia hai mit. Vi du nhu khi truyén tin
hiéu thong tin, khi thiét ké cac bo khuéch dai cong sudt nhd, khi phat tin hiéu cd cong
suat nho, ta quan tdm sao cho cong sudt phat ra 1a cyc dai con khong Iuu tAm dén hiéu
SUA.

Trén thyc & Z, va Z,, thudng khong ty théa man quan hé (6-9), vi vay dé thda
man diéu kién d9 ta phai ndi thém gilia ngudn va tai mot bd phan trung gian ¢ thong
s§ thich hop dé tao quan hé trén. Viéc lam nhu vay goi la hoa hop ngudn vdi tai.

Piic tinh tin mang mot ciia thuin khiang gém L-C néi song song nhau (Fosto
song song)

Nhanh L-C ndi song song nhau dudc Fosto dua ra goi la so dd Fosto.

Dic tinh tan nhanh L,- C, :
Biéu thiic - Vi L, n6i tiép véi C, nén tong tré clia nhanh L,-C, bing :

Z (0)=joL, +

(6-10) chia ca t va miu cho L,C, ta dudc :

k

(jo)* +
Lka 4
Z (0)=L, - . Trong do :
jo

1a binh phuong tan sb cong hudng
k 'k
4p cta nhanh L,-C,, § tn sé nay tong tré Z,(0) = 0— ta goi d6 1a diém khong cta
tong tré va duong nhién dé 1a diém cuc cla tong din (difm ¢4 tin sb 1am cho t6ng din
Y, (®) = o¢ ). Qui udc danh sé nhiing diém zéro ciia ham tong din Y, (o) bing chi sé 1
tti thdp dén cao o, ®;,..., 0, va cac diém cuc cia nd bing cac chi sb chin : ©,, o,
_1
Lka
Vay né dugc dic trung béi diém cuc m,, va mot trong hai hé sé L,, C, .

1

X 1 e vea s
Takihiéu: —=N,,...,—=N,,... jokihigulaS
Lk Ll

.., . Vi nhanh thii k ¢ diém cuic cta tong din o2, =

2 2
S” + o,

Z,(jo)=Z,(5)=L, (6-10)

V)= =S N S ()
Z.(S) L,S +w, S* + o),

. Q]
Y, (@) =N, ——— (6-12)
, —0

2k

Ve ddc tinh cila Z(w), Y(w) :
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Vi thuén khang nén Z(o) = jx(o) = j[x, (0) - X, (o)]

Dudng x(®) nhu hinh (h.6-21) tu do dua vao cong thic Y(w)=y(®) = (1 : ve
x(®
dudng y(w) nhu hinh (h.6-22)
it |
x(w)4 Xy |
i XL
X Y1 i
Mok . |
Xc [ !
0|o, ;
h.6-21 !
L, C, ;
h.6-22
Ta thay :

Tong din Y(o) thuin khang 1a mot ham gid tri 4o cta bién ®
Ham Y(®) moi nhanh déu triét tiéu § m,= 0 va ® = oc, m&i nhanh déu cd riéng mot
1

V Lka

s0 cao > m,, nhanh cd tinh cam vdi Y (o) <0.

diém cyc o,, = G tan s6 thdp ® < w,, nhanh ¢4 tinh dung véi Y, (@) > 0, & tan

Z,= jX, = z = X, — z(w) la nghich ddo cta y(®) nén moi nhanh déu ¢4 tong tré vo
cung 16n 6 o, va o, va mdi nhanh déu ¢ diém zéro riéng cta tong trd 1 w,,
Z(®) ctia nhanh thuan khang 13 ham gi4 tri 4o cta tan sé
Z(®) ludn ting theo tan sé nhu hinh (h.6-22).
Dic tinh tAn cta so d L-C ndi song song : (goi 1a Fostd song song)
Biéu thiic : Néu s6 dd gdm n nhanh L-C song song thi ham tdng din c6 dang :
Y(S)=2Y,
1
S S
2 2 + N2 2 2
S” + o) S” + o,
- 1
hodc: Y(S) = jo) N, —— (6-14)
1

2k

Y(S)=N, +...=§n:NkszL(6—13)
1

+ o2,

Qui dong mau sé cho (6-13) rdi cong lai ta dugec mot phan thic ddi vdi bién S.
Mau thic 12 mot da thic bac n d6i vdi bién S% Sap xép lai ti thiic nd sé ¢d dang tich
cla S vdi mot da thiic c6 bac (n-1) ddi véi S2 Hé sé clia S? trong mAu thic va i thiic
déu duong va thuc.

V6i nhan xét d6, c6 thé viét ham Y(S) Fosto song song dudi dang phan thic hiiu
tf doi vdi S? (bac chin ddi véi S).
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2n-2 2n-4
a, ,S ~+a, ,S  +..+a,

X((S) =S 2 2 2 2 2 2
(5" +))(s” +m;)...(s +®;,)

(6-15)

2n-2 2n—4
a, ,8" +a, s +..+a,

s +b +..+b,s’ +b,

Trong do cac hé sb a, b ¢co quan hé véi N, :

2 2 2
I I ®,0,...0
_ . _ 2 Wy 2k . 2.2 2
s, _ZNk’ a, _ZNk bo =0,0,...0
1 1

hoac Y(s)=s (6-16)

2n-2
2n—ZS

5 N -0,
2k

Ngoai nhiing nhdnh di L, - C, s6 d6 con c6 thé thém mot nhanh thuin cam ki

higu L, (Idy chi s6 0 vi dién din nhénh ndy Y, = 6 cuc 6 o, = 0, va thém mot

joL,
nhanh thuan dung ki hiéu C,, (vi
L, L, Ly | cuc cla dién dan
—Co §L° Y, =joC, 6w, =x). D6 la
C G Cs nhiing nhanh thiéu va ngoai 1&

nhu hinh ve (6-23)

h.6-23 L ax s A s
Luc do déc tinh tan co dang :

n N
Y(s)=s) N, — 1 —+——+sC, (6-17)
1 S™ + M5, S
Trong do: N _ L
IJO
N N
Y(0)=jo) ——-j—"+joC, (6-18)
1 M, — Q)

2k
Phan tich céc dic tinh tin trén ta thdy ham tong din Fosto thuin khang song song
¢ nhiing tinh chét sau :

Vi so db Fostd song song gdm nhiing nhanh di hodc ¢é thém nhanh thuan cam thi
ti thiic kém mau thic mot bac ddi véi bién s. Riéng khi cé thém nhanh thuin dung thi
tti thiic cao hon mau thiic mot bac. Ndi chung bac tii thiic va maiu thic ludn sai khac
nhau khong qua mot bac ddi vdi bién s.

T thiic va mau thic 1a nhiing da thiic hé s duong, thuc ddi vdi bién s (s = jo).
Trudng hop Ay nghiém miu thic 13 nhiing s thyc &m s*> = -w’;s’ = —o,...(hodc
s = £jo,,+jo,,...). DS 1a nhiing diém cyc clia ham tong din.

Suy ra nghiém ctia ti thiic déi véi s cling 13 nhiing s6 thuc 4m : — ®’,~o3,...DJ 12
nhiing di€ém zéro clia ham tong din Y(s).

(s> +o)E* +02)..(8° +o5, )
(s +@3)(s* +®))..(s* +®3,)

Y(s) =sa,, (6-19)

Nénchuy :

. N . 2
s’ =(jo)’ =-0’,s’ =-0°,s" =-0"..vas' =0',s* =0’,...,s =™ khi chuyén

sang vdi bién o thi dic tinh tin Y(o) 1a mot ham gid tri 4o cla tan s6 ® véi mau va
thiic 1a nhiing da thic dan dau.
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