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L&1 néi dau

+ Gidi tich mang bdng phuong trinh cdn bdn 11 mot phudng phap hoan toan
mdi. d& hi€u va hiéu qud. 1a phudng phdp gidi tryc ti€p nén givp cho ngudi
hoc thu nhin duge 1t ¢d cdc tinh chi't cla mot mang dién ma khong thong
qua phép tinh trung gian rudm ra vén cé cla cdc cach gidi true day.

+ Phuong phidp nay cho phép dién td cac ngudn ddc lap hay phu thudc bdi
phudng trinh twgng @ng don gidn va ddc biét 13 mic du vi trf cla ngudn nam
bt ky ndi nao trong mach dién nhutng dang clia phutdng trinh vin khoéng thay
doi.

+ Do tinh chdt bit bi€n cda phutdng trinh cin bdn nén cho phép gidi dude cdc
mang dién tif dc cho dé€n ac cdng sudt 16n ma di€n hinh 1a cdc ludi dién cung
cap trong dién hrc.

+ Do cdch giai mang tinh truc quan, nén vin dé x4y dung ma trin dudc thuc
hi¢n mét cdch don gidn va nhanh chéng bing cdch nhin tryc ti€p vio mang
dién cho di ¢6 bao nhiéu mang hay niit.

+ Phuong phdp nay rit hi¢u qua cho cdc loai mang dién mang tinh phin bd
nhit : Phin b dong dién, Phan bd dién thé va Phin bd ¢ong suat, cho phép
thi€t k€, vin hanh hé thdng dién, khdo sdt hé thdng & ch& dd trude va sau sy
6, diéu chinh dién dp, cOng suat va van hanh kinh t& hé théng dién, . . . tir
do c6 thé dé dang md rong Wdi dién cung cAp cho tudng lai.

+ Pac biét phudng phdp nay con cho phép chuyén déi tir hé phudng trinh phi
tuy€n vé dang tuyén tinh d€ hoa hgp v8i ma trin chuiin vén ¢6 ctia bt ky
mot mang dién nao, t¥ dé 1am thanh mét ma trin théng nhat, Nhy vay su
phdn bd phic tap trén mang dién chi cdn 1a mdt su phin bd va hdi tu
nghi€ém ddn gidn trén ma trin ma thoi.

+ Mit khidc, ngiy nay vdi su tham gia c¢lia mdy tinh trong hiu hét moi linh
vic vé khoa hoc k¥ thuit thi vin dé gidi thuit ciing cin phai ban dén. vdi
@idi thudt phudng trinh cin bdn cho phép chuyén d6i hé n phudng trinh phi
tuy€n hay tuyén tinh thinh ma trdn ¢ip n, thi lai mdt ian nita cho thiy su
tuong thich hoan toan gitta phudng phdp nay vdi sy ¢d mit cita mdy tinh.



Giai tich mang bing phuong trinh cin ban gém 8 chuong :

Chuong 1 : Mach va cdc dinh ly phin gidi mach.
Chudng 2 : Phudng phdp phin rd mang dién.
Chuong 3 : Gidi tich mach dién bing phuong trinh cin ban.
Chuong 4 : Bién d6i Laplace.
Chudng 5 : Bi&n thé va mach loc.
. Chudng 6 : Mach dién va phuong trinh vi phéan.
Chuong 7 : Phuong trinh ciin bin va sy phin bd trén mang dién.
Chutong 8 : Gidi tich mach dién bing Simulink.

D3i tugng clia quyén sdch nay 13 Ky su, Cdn bd k¥ thuit, Sinh vién
thudc cic chuyén nganh Dién, Pién ti, Vién thdng, Ty déng héa cla cic
trudng Pai hoc va Cao ding. Ngudi doc ciing cAn'c6 ki€n thifc ¢ ban vé
Ngén ngit Idp trinh Matlab.

Quyén sdch hoan thianh 12 do qua trinh gidng day, nghlen citu 14u dai
va dude sy tin tinh gilp d3 cda cdc ddng nghiép.

Pé quyén sdch ngay cing hoan thién hon, ching t6i rit mong nhin
dudgc sy déng gop cla dde gid.

NEUNG VAN PE MGI TRONG QUYEN SACH

Trong quyén sich niy tdc gid di trinh bay hai phuong phdp giai tich mot
mang dién hoin toan maéi.
+Phudng phap thif nhit :

Thanh 1ap ma trin bing phudng phdp phz’in rd mang dién, v8i phudng
phip nay cho phép gidi tich truc ti€p trén mdt mang dién.
+Phucng phap thd hai :

Puta ra cdc loai phuong trinh ma tic gid goi la phu’dng trinh cin ban,
v3i phudng phap nay cho phép tinh sy phin bd toan phin trén cdc mdt mang
dién bat k¥ nhu : Phin bd dién 4p, phan bd dong dién va phén b cong suit.

TAC GIA



Cai dat

C6 14 gidi thudt phuong trinh cin bin dudc viét thanh 14 tdp tin .m tudng ing chira trong thu

muc pt_canban , de dé hi€u ta nén cai dit vao hé théng ciia matlab.
Sau khi cai dat xong Matlab s& xem 12 tdp tin nay 1a cdc tdp tin thudng tra.

1-Chép thu muc A:\ pt_canban vao trong C:\matlab7\toolbox\
Nhu viy sau khi chép xong ta ¢6 :
C:\matlab7\toolbox\ pt_canban

2-Khdi dong Matlab7 va tuan ty lam cdc budc sau :

+ Budc 1 :
Trong Command Window chon menu : File - > Set Path . . . nhu hinh 1

Ml"ﬂ_lB : __
;- Edit Debug Desktop Window Help

New » %  cWMmATLABTwWork v
Open... : Ctrl+0

Close Command Window

Import Data...
Save Workspace As... Tt GhrkS

1, select MIATLAB Help or Demaos from the Help menu,

Preferences...

Page Setup...
Print...

1 C:\...inhichuong8\H8_22.m
2 F:\...Chuong8iNgan_mach.m
3 C\MATLAB7\workiH2_1b.m
4 C:\...inh\chuong2iH2_1b.m

Exit MATLAB A Ctrl+Q

(Hinh 1)



+ Buéc 2 : -
Trong hinh 2 nhin vao Button Add Folder . . .

Al changes take effect immediately .
MATLAB search path; .
| AddFoider.. | MATLAB7: ool boxy ban - o
[ add wih Subtoders. | — CAMATLABMtool box\matlab\general
~JCAMATLAB Mool box\matlablops
A CAMATLAR\tool box\matlab\lang
—JCAMATLAB\toolbox\matlablelmat
~JCAMATLAB\toolbox\matlab\elfun
| MoveDown | ~JCAMATLAB7\tool box\matla b\specfun
[ Move to Bottom | -...JC‘.\MATLABT‘\toolbox".matlab'\matfun
A CAMATLAB M toolbox\matlab\datafun
S N— A CAMATLAB\toolbox\matlab\polyfun
| Remove | ¢ >
| Save I [ Close l | Default | ] _ 1 Help j

(Hinh 2)
+ Buide 3 :

Trong hinh 3 chon C:\Matlab7\toolbox\pt_canban, sau d6 nhan Button OK va Save

Folder; ~ pt_canban

Make New Folder I l oK ] | Cancel J

(Hinh 3)



+ Budc 4 :

Trong Command Window ddnh 1énh matlabpath dé xem thu muc pt_canban sé& dudc thém
vao nhu hinh 4 va 5

Debug Deskiop ‘Window Help

'3 YW 7 cwmatLABTwork v . ml
Shortcuts 2] Howy to Add 2] What's New
S | B
k(B 7 | |
All Files - To get started, select MATLAE Help or Demos from the Help menu,
A :
< , == matlabpath
\ Eéﬁ{eieﬂr v 'M}
Current Direc:
2 x
v
>

(Hinh 4)

D= w8 7 CWATLABTwork v .
Shortcuts 2] How to Add 2] What's New

-_ ISR Command Window _ _ v s o
Bt (B 7 A

| Al Files - To get started, select MATLAB Help or Demos from the Help menu,

> | »>matlabpath

| MATLABPATH
Current Direct .. | '
..... a X CAMATLABT\toolbox\pt_canban
B CAMATLAB 7Mool box\matlab\general
v i C:\MATLAB7\tool box\matlab\spectun v
y % -

(Hinh 5)
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Chuong 1
Mach va céc dinh Iy phén giai mach

1-1-Cac phan td trong mach dién :

Hinh 1-1

-Su di chuyén cé hudng ciia cdc dién tir duge goi la dong dién, khi dong dién dugc hudng din
chay qua mot vong kin bao gdm cdc phin tif hitu ich thi goi 13 mach dién.

-Céc phin tif trong mach dién ¢d thé 1a cac thanh phin thy ddng nhu R, L, C hay cdc thanh phin
tich cye nhu IC, Diode, Transistor, Op-Amp, ... ngudn trong mach dién chii y€u 1a cdc ngudn
dién thé, dong dién ddc 1ap hodc phy thude, nhung nhin chung mot mach dién phai bao gém it
nhit 4 phin t& nhy hinh 1-1, ma trong d6 : '

+ Ngudn ditng d€ tao ra sitc dién ddng E nhu Pin hay Accu.

+Day din dién 13 vat trung gian ni giita ngudn va tdi c6 dién trd rit nhd xem nhy bing
khong, thudng dugc cdu tao bang cic vit li¢u nhu Al, Cu, Ag hay Au.

+ Céc vathifu dung R, cdn dugc goi 12 tdi hay vt liéu tiéu thy di€n nidng, nd ¢6 thé 1a
thanh phin thu ddng hay chi ddng.

+ Khod k 12 dung cu diing d€ didu khién dong dién chay hoic khong chay trong mach
dién.



11

1-2-Nguén dién :

Ngudn trong mdt mach dién 1a phdn t¥ 1udng cuc nhung khéng ¢é dudgc sif lién hé tryc
ti€p gilta higu dién thé va dong di¢n, do d6 n&u bi€t mét trong hai bi€n s6 ta khdng thé suy ra
bién s6 con lai.

1-2-1- Nguén déc lap :

(a) (b (6

v T | i

Hinh 2_1

-Ngudn déc 13p 12 nhitng phin & ma hi€u thé hay dong dién ludn duge cho sin. Ngudn dién thé
doc 1ap & hinh 2-1a ¢6 hiéu thé 1a v(t) 12 mdt ham s& dn dinh theo thdi gian va hoan toan doc 147
v8i mach ngoai, trong khi gid tri cda dong dién thi phu thudc vao mach bén ngoai ndi vao ngudn
v(t) va ¢6 thé chay theo bat ctf chiéu nao, khi v(t) 1a hing s6 khong phu thudc vao thdi gian thi
ngudn nhv viy dude biéu dién & hinh 2-1b.

-Ngudn dong dién ddc 1ap nhu hinh 2-1c¢ ¢é gid tri dinh sin bat chdp mach ndi bén ngoai, hiéu
thé ngang qua ngudn phu thudc vio mach ngoii vi ¢6 thé c6 bit ky gla tri ndo.

+Ngudn dién thé c6 gid tri zero 13 mach ndi tit.

+Ngudn dong dién c6 gid tri zero 13 mach hd.

1-2-2- Nguén déc lip : _
-Ngudn 1& thudc ¢6 tri sd khéng doc 1ap véi mach ngoai ma 12 mot ham s& edia dién thé hay
dong dién khic § trong mach. Nhitng ngudn ndy dic biét quan trong trong viéc xay dung kidu
mau cla cdc linh kién dién ut.
Citc mdng D Citc thu C
Ie
Id - Cifc nén B

Cufc céng G . 5
kY4
Vgs ) l
Co nguSnS\ Cucphdt B
JC P

® e (®)

-Hinh 2-2a 13 loai MOSFET kénh n, dong dién Id chay trong cuc mdng D thi phu thudc vao dién
thé phin cuc Vgs.
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-Hinh 2-2b 1a Transistor loai n - p - n, dong dién Ic chay trong cuc thu C dude diéu khién bdi
dién thé phin cuc Vcee.

Hinh 2-3

-Hinh 2-3 1a ky hiéu cho 4 ngudn phu thudc, trong dé r vi g 1a dién trd va dién din, con p
va B 1a hiing s6,

1-3- Dinh luit kirchhoff :
-Né&u trong mét mach dién chi ¢6 phin tf duy nhi't 13 dién 1rd thi cong cu phin gidi machla
dinh luit OGhim. '

-Khi trong mach ¢6 tif hai phan (I trd 18n va dugc ghép véi nhau bdi cic doan diy din ¢6 dién
trd bing zero thi ¢cong cu phin gidi mach 12 dinh luit Kirchhott.

+Cdc quy udc trong mach dién :
-Nhinh : Chi chita duy nhd't mét phan tif va dugc k€t thiic bdi hai niit & hai diu.

-Nut : La giao di€ém giita hai hay nhiéu nhdnh, ching han nhuf ndt tht hai trong hinh vé chifa
cdc phin ti R1, R2, R4 va R6. :

-Mang : La mdt dudng vong kin néi lién ¢dc nit, nhu vong 1 trong hinh chia cidc phan tf R1,
R2, R3 va ngudn dién th€ v(t).



1-3-1-Binh ludt ‘mt nhit : (Dinh tuit Kirchhoff vé gong dién : KCL)
Tong dai s& ctia nhitng dong dién di d€n mat nut thi riét téu

D=0 (3-1)

=1

V3i i (1) 1a dong dién nhdnh j di vao mit, va j s& 12 s8 nhanh duge ndi dén nut.

. Ngutsi ta gin diu + cho cic dong dién di vio nit va ddu - cho cdc dong di€n di ra khdi miit,
.4-'{‘;——'“‘\

-Ap dung dinh luit Kirchhoff vé& dong dién, ta ¢
O +iny+i () - —-Ln=0
-N&u nhin hai vé phuong trinh cho -1, ta ¢6 :
~i (N =L =)+ + i) =0
— Tong cdc dong dién di ra khdi mét nat s& biing zero.
-Néu chuyén v€ phuong trinh thi ta ¢6 dng cdc dong dién di d€n mdt nit biing ¥ng cdc dong
diéntrnatdd dira :
O+ 0+, 0y =6y +i(0
+76m lgi :
(6 ba cdch d€ phit bi€u dinh luit Kirchhoff thit nhat
1-Tong cde dong dién di dén mot nit bing zero.
2-Tényg cde dong di ra khéi nit bing zero.
3-Téng cdc dong dién di dén mdr niit bdng tong cdc dong dién di ra khéi nit do.

Thiduy I:

Apdungchonit1l: i, +44 =34-24= j =-34
Apdungchonit2: i, +14+34=24=i, =-24
-Apdungchonit3: -24+44=i, +44=i, =24
Apdungchonitd: i,+24=14+44=i =34
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1-3-2-Dinh luét tha hai : (Pinh luit Kirchhoff vé dién thé : KVL)
Tdng dai s6 cla nhitng hidu dién thé trong mot ming thi triét tidu :

Sv,w=0 (2

V6i v,(t)1a dién thé ngang qua nhdnh thif j trong mang chita N hiéu dién thé.

Va 5V
A€
R1 +
. Vhbe R3 Vi
30V =
R2 -
AN e
f - + = d
15
Va v
Hinh 3-4

+C6 4 quy udc :
-Quy udc 1 : Bitdau tai a

—Vy 59—y, +15v —v,, +30v =0
-Quy udc 2 : Bitdau tai f

Via = 15v+v,, =5v+v, -30v=0
-Quy u6c 3 : Bitdiutaia

Vo —5v+v,, =15v+v,, -30v=0
-Quy udc 4 : Bit diu tai f.

—Vp; 1SV =y, +5v -y, +30v=0

Thi dy 2:
Cho v, =2v, v,, =4v, vz, =9, v, == 3v. Tim v,,,v,, v,.
Vo ;
a +| b J C
——"\A

AMA——o—AAN
FF e ® & d Hinh 3-5
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+Giai ;
-Ap dung quy ude 3 va bit diu tai a cho mang abedefa :
24y — vy + vy — Vg +Vps =V, =0

DV =24V + v, v, — Vas TV
==24v+4v+9v +3v + 2y
= —6Hv

-Ap dung chomangaefa: v, +v, —v, =0=v,_=v, —v,, =2v+3v =5y

715

-Ap dung chomangcdec: vy, —v,, +v, =0y, =v, V= +6v=15v

1-4-Mach véi nguén phu thuéc :

Ngudn phy thude ri't quan trong, thudng dudgc sit dung trong cdc linh kién dién tf nhuy
Transistor 1ung cyc (BJT), Transistor rudng (FET hay MOSFET), céc linh kién twong ty nhu bd
khué&ch dai thudt todn Op- -Amp, ¢ic bd nhd ROM, RAM, vi xt 1y, .

Xét ki€u miu tudng dudng cia mach khuéch dai tin hiéu trung tin st dung FET phan cuc
ngudn chung (cuc S chung) hay loai Transistor lu@ng cuc phin cyc ki€u phat chung (cuc E
chung). Tim d6 1¢i khuéch dai cia mach

1ie)
NN —
R1 -
H19) -+ RZ g r]vg@ R % ©w®
1 BV
_.
. Hinh 3-6

+Gidi : .
Trong mach ¢6 ngudn dong phy thuge g, v, (1) duge diéu khién bdi dién thé.
Ap dung KVL cho mang ngd vao :

v,(0) = (R, + R)i(0)
Vi v, (1) = Ry (0)

| = v ()=

RI +R2 'v.-(t) (1)

-Diénthé ngd ra :
vU (f) =- gm ‘vg (I)R! (2)

“Thay phuong trinh (1) vo (2)

R,
= vn(‘)=‘3mRJ R+ R, v,(1)

-b6 Igi khuéch dal dién th€ cdamach 13 :

Volf) _ g R, R,
vi() 7T R +R,
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1-5-Mach tuyén tinh :

Mach duge goi Ja tuy€n tinh khi quan hé giira dong dién va dién thé trong mach 13 ham
bic nhit theo thdi gian, nhu dién ird 12 thinh phin tuyén tinh trong mach dién vi ¢6 quan hé
gilta dong dién va dién thé cda né 13 tuyén tinh, va ta ¢6

v(1) = Ri(t) (5-1)

Trudng hgp mach ¢6 linh kién 1a dién wd. néu c6 dong dién i, (/) chay qua thi hiéu th€ ngang hai

dau dién ud 1a :
v (1) = Ri, (1) (5-2)
N&u dong dién chay trong mach [4 i, (f)thita cd :
vo(t) = Ris(t) (3-3)
Viy n€u i(¢) vd i,(r) clng chay qua cling mét dién trd thi
vy = REW+LIN =R+ R =y (H+v, (1)
NEu ¢ K,i(1) dong dién chay qua dién trd vdi K, = constant
RK,it1) = K, Ri(t) = K, »(1) (5-5)

Thidu1:

302 60
A STAVAY

30V EBQ 10V
4 4

-Ap dung KVL cho hai mang
30= 6f,-31, (Ih
-10==37,+91, (2)
Tir phudng trinh (2) nhin hai vé& cho 2, ta ¢6 :
-20=-61+181, (3)
{Ong phuong trinh (2) va phudng trinh (3) :
10=15/, = 1, =£A
i B
Thay vao phudng trinh {1}
101 16
[, =(30+43.—)—=—4
15 6

-
X

K&t qua ta ¢ :

) 10
1]=EA va [, =—A4
3 15
+Né€u ting dbi hai ngudn dién thé, ta 6 :
60= 61 -31, 3
b ;«,g:%A va lzz%g—A

~20=-31 +91,

Viy do tinh chat tuyén tinh clia mach dién : Néu gid tri ¢lia hai ngudn dién thé€ dudc ting doi thi
" gid tri cia dong dién /, va I, ciing ting doi.



Thidu2:
Tim dién th€ ¥, clia mach dién sau :

¥ 0% B 0Ly a0 .
AN VN— ANAS—

¥ YL 4
48V %49 ' %

3
3Q

~

Hinh 5-2 JT- @
+Gidi :
' V.
-Gid st cho V, =1v,thitacé: I, = ?‘ =0.54

M2V, =41, 4V, =4.054) +v=3v = [, = 2 = 14
-Ap dung KCL tai niit ¥, ;
L=1,+1,=154=V, =21, +V, =3v+3v = 6v
Vv
=1, =—'—=—6—=1.5A
"4 g
V6i I, =1, +1, =1.54+1.54=34=V, =21, +V =12v
Viy ta nhin thiy n€u ¥,= 1v thi dién th€ ngudn ¥, =12v ma theo dé bai thi ¥, =48v, do d6

gid tri thit sy cda V, phdila .

48
V. =1lv(—)=4
3 "(12) v

Bai tap
1-Ap dung KCL tim dién thé v, va dong dién qua cic nhanh.

]g\/ '\/13

55/(\ B 12A OA‘ §24 23 1aA

2-Apdung KVL tim dién thé v,, v, va v,

l R1 - R2
12v— '
] i’
" —AAN




3-Tim v, cha cdc mach dién sau:

%C%sQ T %
2 10 5

E)ép 58 &5_—_41}

L J

Pép s F =18y

4-St& dung tinh tuy€n tinh ciia mach dién d€ gidi cdc mach sau :
a-Gid s& chon ¥, =1v. Tim gid trj thit ciia ¥, n€u [, =44

> 202
® l Qo
1 % b
b-Gid s chon 7, =14. Tim gid tri that clia 7, néu / =124
40 202
NR— Y} AN
SQE 6CJ %?Q
I
b
¢c-Gi st chon 7, =14. Tim gid trj thitcda /, n€u ¥V =24y
10 v 102
AP & AN
\\/%
30) %12Q %129
: 0
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1-5-1-Pinh 1Y chéng chip :

+Dinh 1§ chong chip 12 hé qui cla tinh chit tuy€n tinh trong mot mach dién, dinh 1y duge phat
bi€u nhu sau :

+Ddp dng doi v6i nhiéu ngudn doc 1ap Ja t8ng cdc ddp dng d6i v6i mdi ngudn riéng Ié. Khi tinh
ddp dng d6i véi mdt ngudn doc 1ap ta gid si cic ngudn ddc 14p con lai ¢6 gid tri zero.

+Vi ngudn di¢n the c6 gidtri zero 1a mach ndi t41 trong khi ngudn dong dién cé gid tri zero Ja
mach bd do d6 dinh 1y chi lién quan d&n cdc ngudn déc 1ap, con cdc ngudn phu thude ¢ gis trj
1€ thude vao cdc dién the va dong dién khdc nén khéng dugc ap dung.

Xétmach nhu hinh a :

30 60 30 60
l AVAYAY ' AVAVAY AVAVAY ' AVAYAY
. . »w) .
vv?)] /1—@\ 30250 \ T w0 T 40 30
(a) (b)

+Budc [ : Cho ngudn v, (£) = 0, v& lai mach nhu hinh b

) O
W) =—"F—=—v()
3+_3_'._6. S
3+6

+Bude 2 : Cho ngudn v,(¢) = 0 v& lai mach nhu hinh ¢

30 60
ANA———1——AAA, l
. .| ¥
/ﬁ—@'\ X2 e ]
(c)
33 . . (i 2
v (0) =6+ )iy =i =222,
3+3 6.2 15
+
6
Ap dung dinh Iy phan dong, ta ¢6 :
) 2 3 i
1 = —-— —:——.’{
W =103 5 =570

. . 1 1
Vay dongdién i, (1) 1 i () =i, () +i,(t) = SR ()



Thi duy :

Tim v, cla cdc mach dig¢n sau :

40 12V 20 30
A 4 —\VW A
64V T 129% §6Q ® 19%
2A
(a)
+Gidi ;
-Cho ngudn dién th& 12v va ngudn ddng 2A bing khong
40 4 20 3Q
AV —ASA—
64V T 120 % % 60 He
(b)
Vo= 6412 =24y
4+
5
AL N
4+3+1
-Cho ngudn dién thé 64v va ngudn dong 2A bing khong
40) 12V yo2Q 3 Q
ANV s AN Y—
120 % s 60 1Q2
(c)
V=12 = _6v
3+3
= v =—lv




-Cho ngudn dién th€ 64v va 12v bliing khong

402 20 2Q
AN AN

A"

129% 259 GERES T Seq @

2A 24 /
@J (e)
-Ap dung dinh 1y phin dong :
R N N 2T W
(2+2)+(3+1)
Viy: -
V, = VO' + Vnn + VO =4v—1lv+1lv=4y
Bai tdp : Tim v, clia cdc mach dién saﬁ bing nguyén Iy chdng chip:
6 (2 40 302 4L
A A" A A VT AN
402 ,
* et , © ‘¢ 2 |y,
36V 48V 36V :
] { 6A
| 1
(a) | (5)
@,
AN ——
302
AV =B .
3A
36V = % 12 Qé g Yo
60 60

-

21



1-5-2-Bién ddi ngudn :

Trén thuc t€ ngudn bao gid ciing ¢d dién trd trong ctia né (xem hinh v&), trong dd R,

R 14n lugt 1a dién rd trong clia ngudn dién thé v va ngudn dong dién i,

E
AL
[
h::o
VAVAV,
et
v
4YAVAY
0
ey
[

(a) (b)
Cong sudt tiéu thy trén 1di 1a
2 v 2
P =i R =(———)".R
i i I (R‘ + RJ’. - i
= ]
H P = (—
ay I R;‘ ( R.- )

i+

I3
NEu tdi R, cd gid tri rit 16n hon dién 1rd trong R, ctia ngudn thi :

Rf.
-Viy d&i v6i ngudn dién thé ly tudng thi cong sudt tiéu thy biing cong suat phit ra.
~Cong sud't phdt ra bdi nguon dong dién dugc cho bdi dinh 1§ phin dong nhu sau :

: iR b
P =il R, =(=""— )R
=R (R,+R,_) ;
) ] 5
=i2R, (——)]
' R
1+ s
R

!

“Tuong twnh rén, néutacd R, » R, > P, =i’R,

v, iz‘,z\
3V SN I
} v 1.
2 —2-'
. L L
SR R, K (@) R,

.

va

“Hinh ¢ va d dién td 4nh hudng clia dién trd trong d&i vdi ngudn dién thé va ngudn dong dién,
dién thé roi trén tai s& 16n hon va dat dén gin biing v khi dién trd tdi rdt 16n, nhung dong dién

thi nhd.

I~
r-J
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-

+Diéu kién d€ mach a bing mach b ;

-G hinh a ;
V=i, R +v,
-G hinh b :
i=i TN Ri=R.i, +v,
TR TV
-Hai mach a va b wdng duong nhau khi ;
v=1R,
R\' = R.’

-Tir k&t qud rén ta c6 két tuin quan trong sau

+Nguén dong dién i song song vdi dign trd R thi ¢6 thé dugc thay bing mét nguén dién thé cé
gid tri v = i.R mdc néi tiép vdi chinh dién trét R,

+Néu cé nguon dign thé'v mdc néi tiép vdi dign trd R thi ¢6 thé thay bdi mét nguén dong dién cé

.. .. ¥ z v . ‘A 3
gid tri i = 2 mdc song song vdi chinh dién tré R.

Thi dy :
Tim {, cia mach dién sau :

j' ANA gﬂwv A
*FOV X v = () sQ % EBQ :_;15"'
10A o
' ;
&  sa % 302 30 g sa) = 3 20 % 302
1CA * 5A

Q=&£—22A
2+3

Bai tdp : Tim v, trong mach dién sau :

12V 20 3Q2
- AN AN -+
D im fm @ i o»
16A 2A
—ip
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1-5-3-Pinh Iy Thevenin va Norton :

: A
i A
Mach A > * o -
) /1
tuy€n tinh .

% Mach B : Ly

- E

B a e

{b)

+Phét biéu dinh Iy Thevenin : C6 thé thay toan bd mach dién bao gdm tdi bdi mét mach twong
ducng chita duy nhat ngudn dién thé doc 14p ndi ti€p v4i dién rd ma quan hé gilfa dong dién va
dién thé€ wén tai vin khong déi. '
+Phét biéu dinh 1y Norton : C6 thé thay toan bd mach dién bao gbm tdi bdi mot
mach tuong dudng chita duy nhi't ngudn dong dién ddc 14p mic song song vdi dién ud.
Mach B 1a tai ¢6 thé tyén tinh hay phi tuyén, cdn mach A phdi 12 mach tuy€n tinh. Vay A c6
thé chia ngudn doc 1ap hay 1& thude, dién trd hay bat k¥ mdt phan tif tuyén tinh nio. Mach A
cidp mot dong dién i d&€n mach B va sinh ra hiéu dién th€ v, do d6 ¢ thé thay mach B bdi mot
ngudn dién thé v, nhu hinh b. '
=i +i. (1)

“Vdi i, 1a dong dién qua ngudn v, va tdt cd cdc ngudn doc 1ap chita trong mach A déu bing
zero. Mt khdc i, 12 ddong dién ngin mach trong A v6i v, dugc cho bing khong.
Vay i,,v, dugc thay bdi : '

A O
=Yg 2

ly
th

V8i R, 1a dién ud wong duong nhin nguge vao mach A ult hai diu AB vdi tat ca cdc ngudn doc
lap trong A phdi dugc cho bing zero.
Thay phuong trinh (2) vao phudng trinh (1) :

1
iy = vy —— i, (3)
™
Khi cho i = 0 = v, = v, 12 dién th& hd mach thi phuong trinh (3) s& rd thanh
| .
O0=-v,—+i, 4)
th
= vy, =i Ry, (5)

Thay phucng trinh (5) vao phuong trinh (3) :

. 1 1
= i=—v,— 4V, —
‘R?h RTh

Hay v, =vp —i.Rp, (6)
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Trong d6 phuong trinh (3) chinh 12 ph4t bi€u cla dinh 1y Norton dugc dién td nhu hinh d va
phudng trinh (6) ta phdt bi€u cia dinh Iy Thevevnin duge di&n ta

nhu hinh c.

i

Ry, A : A
>—AMN »> ' i o
)
1 ':_._ i 1
e G i, @) g R, % MachE
Thidy : Tim v, cla mach dién sau :
802 A 50
AP HAAA
402
, 2% 2an
60V -[
£
B
+Ap dung dinh 1y Thevevnin :
-D€ hd hai diu AB d€ tim v,, :
80 A
AN ¥
4Q2
§4Q Wl v =60v j S=15v
OV +_[ +4+
'\’.\/
B
-N&i tit ngudn dién thé d& tim dién S wong duong R,
82 A
AN ¥
4(12)
$40 §4Q ; S b v

LW ¢

N
B



-V& lai mach d€ fim v,:

By A
ANAR— AN
302 502
15V = 0 § vy vy =15v
b A
T
B
+Ap dung dinh 1y Norton :
-P¢ hd hai diu AB d€ tim dong dién hd mach i_ -
80 A
AN ¥ | ¥ A
40 :
0 - @y 30 2 L g
S0V T e [SA i,
—x < B
‘ B
P 60v
40+ 8Q
-Vé lai mach @€ tim v,:
502
A |
b
® xu  m
SA
LN
A,
= SA— 2 iy
3045Q+7Q

=>v, =1, 7Q="Tv

Bai tap
Ap dung dinh 1y Thevevnin va Norton d€ tim v, trong mach dién sau :

— A s A

54V §3Q | L6 @

Bip s8: v, =4V
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Chuong 2
Phuong phap phan rd mang dién

+Trong chuong mét 13 phan gidi cic mach dién don gidn gdm mdt cip niit hay mang, vi vay chi
¢6 duy nhat mdt phudng trinh dai s6 cin tim :

-Né&u mach ¢6 hai nut, biét duge dién thé nit ta tim dugc tat cd cdc dong di€n ¢é trong
mach,

-N€u mach ¢6 duy nhat mot mang. bi€t dudc dong dién chay trong mang ta c6 thé tim
dugc tat ¢ cdc dién thé phin bo trong mach .
+Trong trudng hgp mach ¢6 nhiéu niit hay nhidu mang, tuong (ng vdi hé nhi€u phuong trinh dai
sO tuyé€n tinh. BE gidi nhifng mach nhu vay ta phdi 4p dung phudng trinh mang va niit.

2-1-Phudng trinh niit :

a-Thanh lap ma tran A va b biing KCL :

Trong phudng trinh niit thi &n s& phai tim 1 dién th€ cdc nit chia trong mach :

-Mach ¢6 N nit thi ¢6 N-1 phudng trinh doc lap

-Chon mot niit 1am chuin, nit chudn thudng gdm nhleu nhdnh ndi nha't duge £0i ]a mass va dién
th€ 1ai nit nay bing zero.

-Gidi N-1 phuong trinh déc 13p d€ tim N-1 dién thé ndt.

+Xét mach dién hinh 2-1 ;

4 v
AN~ =050 N

11 !: [-g 13 \ff‘ R : ,@ —*].Q
R R %}i [A@J 5=10,8 =050

L=11A

0
Hinh 2-1
. _TL' Nt chudn toh

Mach ¢6 N=3 vy 6 N -1 =2 phuong trinh déic 1ap tuyén tinh, ¢6 nghiém 12 dién the cic nut
1 va nut 2.
-Apdung KCLchondt1: I, +1,+1, =0 (1)

-Apdung KCLchont2: [,+1,=1, (2)



28

V, -V
-Tu phudng trinh (1), ta ¢d : —1+-V-’r+g~/'—~—2~) ={
RI ‘RZ RJ

111 1
S(—t—t—W,——V, =0  (3)
R R, R ' R

|4 1 1
-Tir phuong trinh (2),tacé : ——+(—+—)W, =] 4
_ p g (2) R, (R3 Ra) » =1, 4)

-Gidi hé phudng trinh (3) va (4) ta tim dugc thé tai hai nit ¥, va ¥,
-Hé phudng trinh trén ciing ¢6 'thé dugc viét dudi dang mdt ma tran nhu sau :

| 1 1 1
— e o — -— V, 0
R R, R R, N 5)
__1_ L+L V B 1’
R, R, R : 4
i 1 1 1
_+__._._ —— —_——
. RI Rz RJ 3 » ~ 2 x
Vi 4= | | 12 ma trdn tOng dan.
—_—— _,_+_
R, R, R,
0
Va b= 12 ma trin dong di€n
IA

Viy dién th€ tai hai nit chinh 12 nghiém cda ma trin (5) : V =A"h

Trong d6 A~' 132 ma trdn nghich ddo cla A

Tom lai :

-Khi dp dung dinh ludt KCL thi A la ma trdgn t6ng dan b la ma trdn dong dién va nghiém phdi
tim la dién thé cdc nut.

~Trong phdn nay ta dp dung KCL theo quy tdc tong cdc dong dién di ra khdi nit bing zero.

b-Thinh ldp ma trin A va b biing phuong phap phian ri mang dién :
+Matrén A : ' :
+Mach¢é N=3nit:
' - Ma trin A ¢6 kich thudc 14 hai hing va hai ¢t teong dng A(N-1, N-1).
- Ma tran b ¢é kich thidce 13 hai hang va mdt ¢t tuong ting b{N-1, 1).
- Nghiém cin fim 13 dién th€ cdc nit 1 va mit 2.
- Khong can chon chiéu dong dién chay trong mang.
+ C6 hai loai niit :
- Nut ddc 1ap : La nit ma gid tr t8ng din tai nit ludn duong.
- Nitlién k&t : La nidt ma gia trj tdng din tai nit ludn Am.
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+ D€ phan rd mang dién Hinh 2-1, ta b4t ddu di thd t Y tri qua phai :
Vicé N=3snénma trin A 1 :

dy
4 Ay

- Thanh phan thi nhit ;

© - Natdéclip: -

Taindt1vanit0 c6 a,, 1a8ng gid tri tdng din c6 trong niit vd mang d&u dudng

1

1
Pls %fg R, .Rz

0 o1l .

0
—

Phdnrd aindt1lva 0 Ma trén ttng ing Al

- Niatlién k&t 1t va 2¢6:

1 L] - . - A
a,, = — la tong din tai nidt 1 mang diu duong.
_ R,
@, = - — I3 tng dén lién k€1 clia nit I va 2, mang ddu am.
R, '
a,,
1 1
Vl RB V; R3 R3
- 'A%
0 0

Phdntd tainGt L vd 2 Ma trin tidng Ung A,2

- Nt lién k€t 2 val c6
.

a, =- % 112 t3ng din lién k&t cda niit 2 va 1, mang dfu am.

a, = —1;—~ 12 t8ng din tai nds 2 mang d&u duong,
3 )
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0 0
4 = 72
AN 1 1
Ry &y
Phintd tainit2vd 1 Ma trdn tidng vng A

3

- Nut doc lap:
Taindt 2 va niat O ¢6 a,, 12 tdng gid tri t8ng din c6 trong nidt v mang diu duong

0 0
1
o R,
Phdntd gindt2va O Ma tré_‘ntl:fdngﬁ‘ngA4

+ VAiy ma trdn A sé& bling t8ng cdc ma trin thanh phan :

A = A, + A4 +A4,+A,+ A,

Lo, ] ; )

R &K R | < F = | o 0 o 0
A= ; - - - : & i
§3 _q:rRt { 4 IS i - ! L i _
‘Qi Rs Ri
A A A
o f 2 53 A4

+Matrinb:
+ Ciing wong wf nhu viéc thanh lip ma rdn A
+ Kich thudec ma tran b Id (N-1,1):

- (a)

- Thanh phin thi nhit :

- . Tai nit ddc 1ap 1 va 0 khéng c6 ngudndong nén b,
0



3t

- Tainitddocldp2va 0c6 ngudnddng 7, nénthanh phin b, =/,

2
\"1‘ 0
ZA? b =
+ %R ) 7
! & @ o2 0 !n.
Ia _

+ Viy ma trin b s€ bing t6ng cuc ma trin thinh phén ;

b = by+b +b,
0 0y 7 g
b = + +
0 0 I,
b
o 1 bz

c-Thanh 13p ma trin A va b biing phuong phap truc tiép tir mach dién :

-V6i phudng phdp phin rd ma triin s& cho phép fim ma trin A va b truc ti€p trén mach dién, lam
cho vin d€ gidi mach trd nén vé ciing don gidn.

+Cdch viet ma trén A :

Qua phudng phdp phin ri mang dién, ta nhin thiy cdc phan u¥ nim trén dudng chéo cita ma
trdn A ludn duong, cdc phan ti¥ con lai 13 thinh phan ndt lién k&t luén mang diu am.

-Budc 1 : Ddu tién tir s§ nuit thanh 1ap ma trn A = 4,

-Bu@c 2 : Thanh ldp hang 1 ma trdn A
* Hang | chinh la phudng trinh tai ndt 1 :
-Trong hang 1, xem phin tt @, 1am chuin nén luon dudng, va cdc phin tf con lai ctia
hang 1 ¢éu am.

¥ a,
N y)
1 1 1 1
| —t—t—| [-=
4= A R & Ra_
0 0

Véi:

+a,, 13 ¢Ong 13t cd cdc dién din ¢6 trong nit 1 va cé gid tri duong

+a,, 1a cOng tat cd cdc dién din ¢S giita nit 1 va niit 2 nhung mang gid tr am.
-BLu'dc 3 : Thanh lap hang 2 ma trin A '



* Hang 2 chinh 12 phudng trinh tai ndt 2 :
“Trong hang 2, xem phén tf g, 1am chudn nén ludn dudng, va céc phan td con lai cla
hang 2 d€u dm.

—_— -
A _ Rl RQ ‘RZ RZ
- 1 1 1
Y —— _+ —
R R R
\ Vi
&y %

Vdi : : .
+a,, 12 cong 4t ca cdc dién din c6 trong nit 2 va ¢4 gid tri duong

+a, 1a cong tdt ¢4 cdc dién din c6 gilfa nit 2 va nit 1 nhung mang gid tri am.

+Cdch viét ma trén b :
-Budc 1 : PAu tién t s& nit thinh 1dp ma trdn b=5,

(o) -3

Lu6n chon chiéu ngudn dong dién theo chi€u di cho trong mach di€n

i o) o j

Ia

N&u giifa nit i va j ¢6 ngudn dong Ia thi phan t¥ tai hang i 4m va phin tf tai hang j duong |
Vi v4y trong mach dién Hinh 2_1 ¢6 ngudn dong dién Ia di tif nit O d€n niit 2 nén ma trin b ¢é
hang 2 phéi dudng :

Thi dy:
Xét mach dién sau Hinh 2_2: _
m =2A
T
V‘ [c7] V G4
AN % v,
1s ' 2s
a=1A Gl 'S 2s . é a3 g G
. ' 1s 4s

—_]__.— 0 (NGt chudn)
Hinh 2-2



- Trong gidi tich mach dién, ngudi ta thutsng dung dai lugng dién din 6 ky hiéu 1a'G, bing
nghich ddo clia dién trd va c6 thit nguyén bling Siemens :

14

114

bl

+Thanh Mpmatrin A :
-Burde 1 : P4u tién tir s8 nit thinh l3p ma tran A = A,

-Bude 2 : Thanh 14p hang T ma trin A
* Hang 1 chinh 14 phuong trinh tai ndt 1 :

| -Trong hang 1, xem phin tit @, iam chudn nén ludn dudng va cdc phin tf con lai clia
hing 1 déu am.

G+G, -G ¢
4= 0 0 Q
0 0 0

Vi :

+a,, 12 cong tit cd cdc dién din c6 trong niit 1 vA ¢6 gid tri duong

+ay, 12 cong tat cd cdc dién din ¢S gilta nit 1 va ndt 2 nhung mang gid tri Am.
+a,;, = 0 vi khong ¢6 phan uf dién din ndo giita nit 1 va ni 3.

-Budc 3 : Thanh 1dp hang 2 ma trin A
* Hang 2 chinh 13 phuong trinh tai niit 2

-Trong hang 2, xem phan i a,, lam chuin nén luén dudng v cic phan ¥ con lai clia
hang 2 déu Am.

Vdi:
+ay, 12 cong tat cd cdc dién din c6 trong niit 2 va c6 gid trj duong
+a,, 12 cong tat cd cdc dién din ¢ giita nidt 2 va niit 3 nhung mang gid tri Am.

+a,, 13 cong tat ¢d cdc dién din c6 giira nit 2 va nit | nhung mang gid tri am.

33
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-Budc 4: Thanh ldp hang 3 ma rdn A
* Hang-3 chinh la phudng trinh tai nat 3 :

(G+G G 0
4= _q ) G:R+ G3+'G4 —z

4

0 -G G+ G,
-Trong hiing 3, xem phin tf a,, lam chuin nén ludn duong va cdc phin tif con lai ciia

hang 3 déu am.

Véi:
+a., 12 cOng tat ¢d cde dién dan ¢6 trong nidt 3 va ¢6 gid tri duong
+a,, 12 cOngtitcd cdc dién dian 6 gilra niit 3 va nit 2 nhung mang gid tri .

+a,, =0 vikhéng ¢é phan ti dién din niao gifta ndt 3 va ndt 1.
: v

+Thanhlidp ma trién b :
-Budc 1 : Pdu tién tiY s6 nit thinh [dp ma trin b=,

~Budc 2 : .
Chon ngudn dong dién la di tif ndt 0 dén nit |, nhu vy ma trdn b ¢ hiang 1 dudng

Ia

b = 0
Lo
-Budce 3 : thi
Chon ngudn dong dién Ib di tif niit 2 d€n niit 3, nh vy ma trdn b cé hang 2 4m va hang 3
ducng : ‘ '
' Ia
b= |-Ib
Ih

Tom lai ; :
+ Trong phuong phdp phdn ra mang dién theo nut :
- A la ma trdn téng dén.
- b la mua trgn dong dién.

- Nghiém phdi tim la dién thé cdc niit



- 2-1-1-Ung dung Matlab :
Khi 4p dung Matlab ta s& nhin tryc tiép trén mang dién dé€ gidi, ma cu th€ ¢6 hai céch :
a- Phuong phdp truc tiép :
- Bau tién nhip vao ma trin A va b.
-Tinh nghiém bing phép chia ngude - V = A\b

+ Xét mach dién hinh 2_1

—
9eTdp tin H2_1.m cho hinh 2_1

Junction H2_|

clc % Xoa man hinh

%Khai bdo bién _

RI =05 R2=1;R3=1R4=051a=1]:

YeVao ma trdn A(2,2) la ma trdn téng dén

A=[I/RI+V/R2+1/R3, -1/R3 ; -1/R3, 1/R3+1/R4]
FVao ma trégn b(2,1} 1a ma trgn dong dién

b=]0;1laf

Y%Tim nghiém la ma trgn dién thé’ (Ding phép chia nguyc)
V= A\b;

disp({'Dién thé tai nit thit nhdt VI = “aum2str(V(1)}, ' Volt'})
disp( )

| disp({'Dién thé tai mit thit hai V2 = Laum2str(V(2)}, ' Volt'}])

+ Xét mach dién hinh 2_2

%T@p tin H2_2.m cho hinh 2_2

Junction H2 2

cle

9 Khai bdo bién
Gl=2:G2=1:G3=1,G4=2:G5=4:la=1];1b=2:

%Tim ma trgn téng dén A(3 x 3)
A=1GI+G2,-G2,0;-G2,G2+G3 +G4,-G4: 0, -G4,G4+ G5/
YeTim mu trdn dong dién b(3 x 1)

b ={[la;-Ib;1b]

% Tim nghiém V(3 x 1)

V=AW,

disp({'Dién thé tai miit thit nhdt VI = " num2str(V(1)), ' Volt')) | disp(’ ')
dise({ '‘Bién thé tai niit thit hai V2 = Laum2str(V(2)) . Volr']) disp(' ')

| disp({ 'Dién thé rai ndt thit ba V3 = ' ,num2str(V(3)), ' Volr'])
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b- Gfa”i thudt phén rd mach dién

Trong phép phin rd ta ¢6 hai him tim ma trin A va b dugc gidi thudt dya vao viéc thanh lap
t6ng clia cdc ma trdn thanh phin nhy sau : ' '

+Tim ma trdn A bdi ham A = A_array (i, j, val, Ao) :
- A la ma tr@n tdng dén néu dp dung phdn rd nit, va la ma trén 1ong tré néu dp dung phdn rda -
mang..
-Chi sé ivaj lavitrf cda nit (néu dp dung phan rd nit) hay mang (neu dp dung phdn rd
mang) chita trong mach dién.
. Bién val 1 14t cé cdc gid tri cia dién dan (néu dp dung phdn ra nit) hay dién tré
(néu dp dung phdn rd mang) ¢ trong niit hay mang ivaj.
- Ma trgn Ao xdc dinh sO phuong trink déc 1dp, va cing chinh la cdc ma trdn thanh
phdn sau khi phin ri.
+Tim ma tradn b béi ham b = b_array(, j, val, bo) :
- b la ma trgn dong dién néu dp dung phdn rd mit, va 1a ma trgn dign thé néu dp dung phan rd
Mang... :
- Chis6ivaj lavitri cita niit (néu dp dung phdn rd nit) hay mang (néu dp dung phdn rd
mang) chia trong mach dién. '
_ Bién val la tdt ¢d cdc gid tri ciéa dong dién (néu dp dung phdn rd nit) hay dién thé
(néu dp dung phdn rd mang) cd trong nit hay mang iva j. :
- Ma trgn bo xdc dinh s& phutong trink doc 1Gp, va ciing chinh la cdc ma tr@n thanh phdn sau khi

phdn ra.
+Chi y :
Khi dp dung Hai ham trén, d€ tranh bd quén nit hay mang ta nén di thif wy or rai sang phai cda

mach dién cho dén khi hét ndt hay mang thi ditng lai.

Thi du 1 : Tir dién thé cdc nit cda mach dién hinh 2-3 .

R S |
| S
|
R p i) o
L zzn @P! & Ko Hinh 2-.
| 44 %60 20 30 |
l :
1=

+Df1ng phutdng phdp tryc tép ta ¢6 ma trin A va b nhu sau :




%Tap tin H2 3.m
Junction H2_3
clc
%Khai bdo bién
RI=2;R2=1,R3=6;R4=2;R5=3; la=4
%Tm ma tran A;
= zeros(2,2);
A =A_array(l, 0, I/R] + I/R2, A);
A=A_array(l, 2, I/R2, A);
A=A_arrav(2, 0, I/R3 + 1/R4 + 1/R5, A}
YTim ma tridn b
b = zeros(2,1) ; _
b = b_arrav(0, 1, Ia, b)
%Tim nghiém
V= A\b;
disp(]'Dién thé tai nit thit nhdt V1 = Lnum2str(V(1)), 'Volr']) . disp(' )
disp(['Dién thé tai niit thit hai V2 = Lnum2str(V(2}), ' Volt'})

+Cachdp dung :
- Yimach ¢6 3 nit nén ¢6 hai phuong trinh déc 14p tuyén tinh,
- Ap dung tha t ur trdi sang phdi cia mach dién dé€ tim ma trdn A va b.
+ Pau tién tim ma trin A :Trong trudng hop dp dung phin rd nit thi ma tran A chinh 13 ma trin
tong din c6 kich thude AR,2)
- Tim ma trin A chi chifa ma trdn thanh phin Ao duy nhat: A = Ao
' A=czeros(2,2);
- Tim ma trin A chifa hai ma trdn thinh phan A = Ao +Al : Giffa nit | va ndt 0 ¢6 hat dién din
la I/R1 va 1/R2, viytacé :
A=A_array(l, 0, I/RI + I/R2, A);
- Tim ma trin A chifa ba ma trin thanh phin A=Ao+ Al + A2 : Gitandt 1 va 2
c6 mdt dién dan 12 1/R2, viy ta ¢6 :
A=A_array(l, 2, I/R2 , A );
- Tim ma trdn A chita bon ma trin thainh phin A =Ao+ Al + A2 + A3 : Giita nit 2 vi nit 0
chita mét dién din la I/R3 + 1/R4 + I/R5, vy ta c6 :
A =A_array(2, 0, I/R3 + I/R4 + /RS, A)
+ Tudng tf nhu vy cho ma trin b : Khi 4p dung pban ra nit thi b chinh 13 ma trdn dong dién ¢o
kich thudc b(2 , 1).

- Tim ma trdn b chi chifa ma trin thanh phin bo duy nhat : b= bo
b = zeros(2, 1);
- Tim ma trdn b chifa hai ma trdn thinh phin b=bo +b1 :
Giira ndt 0 va niit 1 c6 mot ngudn dong 1a Ta = 4A, vay ta ¢6 :
b=>b_arrav(0, 1 Ia, b)
+ Tim nghiém : Khi dp dung phinrd nit thi nghiém chinh 13 ma trin dién th€ nit
¢6 kich thude V(2 , 1)

V=Ab



Chi y :
+ Hodn vi gitfa i va j trong hAm A_array cling khong 1am thay d8i két qua :
A=A_arrav(!. 2, I/R2, A );
Hay A= A_arrav(2, 1, I/R2, A ); la nhu nhau
+ Nhung khi ho4n vi gilfa i va j trong him b_array thi ph3i d&i diu :
b =bh_arrav(), I, la, b)
Hay b=b_arrav(l, 0, - la, b) thi chiéu cia ngudn dong la - lu

Thidy 2 : Tim dong dién 7, hinh 2_4 :

‘ Vi
! R=12kQ, R =10k()
@% K R‘% Y Io 5=6kQ,I§:3|{Q
1_4 =12A
RZ Rs 2
Hinh 2-4
L g
“+Dung phudng phip tric ti€p ta ¢é ma trin A va b nhu sau
111 1 1 3
- + — o - —_— —
R'Z R4+ Rﬁ R'Z R.L
A= 1 1,11 1 =
R'Z Rl R.'2+ R3 - E i h = 0
1 Y 1.1, °
R, R4 Ry R, *R_S_

TTap tin H2_4.m

SJunction H2_4

cle

RiI=12e3; R2 = le3; R3 = 6e3;R4 = 3e3;R5 = 18e3;R6 = 5e3;

Gi=1/RI1;G2=1/R2:G3=1/R3;G4=1/R4; G5=1/R5:G6=1/R6; Ia =12¢-3;
= zeros(3,3);

A=A_arrax(1,.2.G2 A): A= A_array(],0,G6,A);

A=A_arrav(1,3,G4A); A= A_arrav(2,0,G1 A);

VA = A_array(2,.3,G3,A); A = A_arrav(3,0,G5,A)

| b= cerosi3 i)

b= b_arrav(O.1,Ia,b}

V = A\b;

disp({'Pién thé' VI = " num2str(V(1}), ' Voit']) , disp(' ')

disp(['Dién the' V2 = " num2str(V(2}), 'Volt']), disp('’)

disp(]'Dién thé' V3 = ' num2str(V(3)), "Volt']), disp(’ ')

Cdispl{ 'Dong dién lo = ' num2str(V(1)/R6), "A'])
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Bai tap :
1- Ap dung phin ra nit d€ 1im dién thé cdc nit va dong dién qua cic dién ud :

& 10
NN
@ Ry @ Ry
AAA —— A
0.25 02 050
R, ;
b ) + a
050 3 A
44 T 1
-
Hinh 2-6
K il ipza
P e
r £ n
i € i w?*——% f fﬁ
-41 PR T J— ¢ sy F
‘\'w 4 é:“ j " ?:ﬁ 5 i “' ,-: a i:{ i :E % :?"
{ | {
]
rijrd 2-7 —=ir
2- Trong hinh 2-9a tim di€n thé ndt trong ba trudng hdp sau :
a- Néu c6 ngudn dong dién 1A di tr nit 0 d&n ndt 1.
b- Néu ¢6 ngudn dong dién 1A di tir nit O dé&n nit 2.
c- Néu ¢6 ngudn dong dién 1A di tr ndt 0 dén ndt 6.
Biét tit cd cdc dién din déu bing Is.
© @
ANA
35
Gl10
e ]
® a1 @ C,/ )\a:; . -

@ G12

- a1 . | : (b)
G4
AAA
@ fa} @
Hinh 2-9

3- Trong hinh 2-9b. Tim ddng dién ¥,
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2-2-Phugng trinh mang :

+Tr0ng phuong trinh ntt thi bi€n cin tim 12 dién thé€ cic nit, duge xdc dinh béi ap dung KCL,
néu mach ¢é N niit thi ¢6 (N-1) phudng trinh ddc 14p tuyén tinh.

+N&u trong mach ¢6 N mang déc lap thi cling c6 N phuong trinh doc 14p d€ dién 13 mach dién
va lic ndy cdc bién cin tim 12 cd¢ dong dién chay trong mang.

A Vb
+ L
A i
_ | Cho R, =R, =R, =21, R, =40
vl 4 O\ %R &\ 34 _ aVas _
R, = 5QVa= 24V Vb = 36V
R K
AAA A
Hinh 2-10

-Mach c6 2 mang, néu chon chiéu ddng dién chay trong ming nhu hinh vé. Ap dung KVL cho
hai mang, ta c6 : '

V. =(R+R,+R)},-R],
-V, =-RJI, +(R,+R, +R)I, (1)

-Giai hé phuong trinh (1) d¢€ 6m 1,,/,

_R, Ro+r +& L) vy ) @

A ! b

+Ap dung gw: trite tiép trén mach di¢n hinh 2-10 bing phiong phap phdn rd@ mang :
-Truetng hgp dp dung phin rd mach dién theo mang thi :

Ma trin A 13 ma trdn tdng tré R.

Ma trdn b la ma trin dién thé V.,

Ma trin nghi€m la ma trin dong dién chay-trong cic mang.

-Cich thanh 14p ma trin A va b cling tuong ty nhu khi 4p dyng phén rd theo nit

+Cach vi€tma trin A :
-Budce 1 : PAu tién tir s6 mang trong mach dién, thanh ldp ma trin A =4,
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~-Budc 2 : Thanh lip hing | ma trin A
* Hang 1 chinh 1a phuong trinh tai ming 1 :
-Trong hang 1, xem phin t& «,, 1am chudn nén luén duong va cic phan tt con lai clia
hang 1 déu am.

Vai:
+a;, 12 cdng tdt cd cde dién ud ¢6 trong mang 1 va ¢6 gid tri duong

+a;, 1 cOng tdt cd cdc dién trd 6 chung gitra marng I va mang 2 nhung mang gid tri am.

-Budc 3 : Tharh 13p hang 2 ma rdn A
* Hang 2 chinh 1a phiong trinh tai mang 2 :

R+ R+ Ry ~R;
A:
|_R3 Ry + Ry + K,
>
' %z

-Treng hang 2, xem phin 6 a,, 1am chuin hén ludn dudng va cdc phin tf cdn lai clia
hiang 2 déu am.
Vi .
+a,, 1 cOng 1dt cd cde dién trd 6 trong ming 2 va ¢6 gid tri dudng

+a,, 12 cOng tdt cd cdc dién rd c6 chung giita ming 2 va mang 1 nhung mang gid tri Am.

+Cachvi€tma trin b :
Luén chon chiéu dong dién chay trong mang theo chiéu kim ddng hd, n&u gip diu dudng ciia
~ ngudn dién th€ thi mang diu - va ngudc lai mang diu +

-BuSce | : Pau tién r s6 niit thanh lip ma trin b=,
0
0 &

-Buéc 2 : Thanh 1ap hang thit nhat cla ma trdn b
Trong mach dién Hinh 2_10, § mang 1 ¢6 ngudn dién th€ Va, v6i chiéu dong dién /, theo quy
uGc thi phin 1 4, phdi duong.

(2]



-Bude 3 : Thanh ldp hang thd hai cda ma trin b
Mang 2 ¢6 ngudn dién th€ Vb, vai chidu dong dién /, theo quy ude thi phan tf b,, phai im.
Va )
b =
.~ Vb

+Tim nghi¢m :
= I= A%

-Néu k&1 qud dong dién trong mang nao bi am, nghia 1a chiéu thuc s cla né sé ngude lai chidu
da chon trong mach dién.

+Cédch sit dung ham b_array khi dp dung phén ré theo mang :

Do ham b_array c6 tinh ddi xifng khi hodn vi gitra hai nit ¢6 chita ngudn dién thé nén c¢é hai
cdch dé st dung :

-N€u chon chi¢u dong dién trong mang i Ja i va 0 thi khi gip ddu dudng cta ngudn dién thé sé
mang dau + va ngurge lai mang —

-N€u chon chicu dong dién trong miing i 13 0 vi i thi khi gap ddu duong ciia ngudn dién thé s&
mang ddu - vi ngude lai mang +

=> TU ¢dc quy ludt trén ta cé gidi thudt thanh 1dp ma tdn A va b nhu' sau :

% Tdp tin H2_10.m

! function H2 10

- cle

RI=2/R3=2;R5=2;R2=4:R4=5;Va=24;Vb = 36;
R =zeros(2,2);

R=A_arrav(!.0.RI+R2 R},

R=A_garrav(!.2,R3,R);

R=A_arrav(2,0,R4+R5 R}

V= zeros(2,1);

Vi=b_arrav(1,0.-Va,V); % Hav V = b_arrav(0,1 Va,V};
V=b_arrav(2,0,Vb,V)

=RV

disp({'Dong dién Il = " num2ste(l(1,:)). "A']}

disp(’ '} '

disp({'Dong dién 12 = " num2sir(K(2,:)), "A'])

+ K&1 qud khi thi hanh tdp tin H2_10.m s& ¢6 dong dién chay trong mang thi hai Am, do d6
chiéu dong dién thite su trong mang hai s&€ ngugc véi chiéu di chon.
‘!—Tém lai :

- Trong phuang phdp phdn rd mang dién theo mang :.

- A lad ma trdn tdéng 1rd.
- b la matrgn dién thé'

- Nghiém phdi tim ld dong dién trong cdc mang.



Thidyg1:

a R vd Cho R, =200,R, =1QLR, =30
——AAA— ] PWAA—H— Ry =1L R, = 4C1 R, = 2Q R, = 1Q)
&, | Ry Va= 120, Vb=6&V Vo= 18V vd = 24
% 4%,, Yo R §
Vb T B
ol VY-
Hinh 2-11

+Cdch viét ma trdn A :

-Budc 1 : Pau tién 1ir s6 mang trong mach dién, thanh 1dp ma ran A =4,

-Butde 2 : Thanh ldp hang | ma trin A va cling chinh 1a phuong trinh tai mang |
-Trong hing 1. xem phan t& a,, 1am chudn nén ludn dudng vi cdc phin 1 con lai clia
hang 1 déu am.

B+ R+ R3+R* — R -F_4
A:

Va3l .
+a,, 14 ohng tit ¢d cde dién trd ¢6 trong mang | va ¢6 gid tri dudng
+a,, 1a cong 1itcd cdc dién trd ¢6 chung gilta méng 1 vd mang 2 va ¢6 gid tri Am.
+ay; 12 cdng tat cd cdc dién trd ¢6 chung giita mang | va mang 3 va ¢d gid tri Am.
-Budc 3 : Thanh 1p hang 2 ma trin A va ciing chinh 1a phucng trinh tai mang 2
-Trong hang 2, xem phin tf a,, 1am chudn nén luén dudng, va cde phin tif con lai clia

hang 2 déu am.

R+ R+ R+ R, R —'R4

A= ~ R, Ry + R, 9]




Vai:
+a,, la cdng tat ¢ cde dién trd c6 trong mang 2 va ¢6 gid tri dudng
+a,, 12 cOng tit cd cdc dién urd ¢é chung gilta méng 2 vi mang 1 va ¢6 gid i dm.
+a,, ta cdng 14t ¢4 cdc dién trd c6 chung gita mang 2 v mang 3 va ¢é gid tri Am.
-Budc 4 : Thanh 1ip hing 3 ma trin A va ciing chinh 1a phudng trinh tai mang 3 :
~Trong hang 3, xem phin t& a,, 1Am chudn nén ludn dudng va cdc phin tf con lai cla
hang 3 déu am.

R+ Ry+ Ry+ R, ~ Ry -R,
A= R R+ R, 0

0 R+ R+ Ry

Vdi:
+a,, 1a cdng 1At cd cdc dién rd ¢6 trong mang 3 va c6 gid tri dudng
+a,, 1a cOng tit cd cdc dién trd 6 chung giifa mang 3 vd mang 1 va ¢6 gid tri dm.
+a,, 12 cOng 1t cd cdc dién trd 6 chung gilfa mang 3 va mang 2 va ¢d gid tm am.
+Cdch vi€tma trinb:
Ludn chon chiéu dong dién chay trong mang theo chiéu kim ddng hd, n€u gip diu duong cla
ngudn dién th€ thi mang dau - va ngugc lai mang diu +
-Buée 1 : Pau tién tif 6 niit thanh 14p ma rdn b =5,

~ -Budc 2 : Trong ming 1 ¢6 ngudn dién thé Va va Vd, véi dong /| theo quy udc thi phan tf tai
hang | phdi dudng :

Va +Vd
b = 0

0

_Budc 3 : Trong mang 2 ¢6 ngudn dién thé Vb va Ve, v6i dong /, theo quy udc thi phin t tai
hang 2 phdi duong : ’
Va + Vd

b= e vl

a
Budc 4 : Trong mang 3 ¢6 ngudn dién thé Ve va Vd va phén tif tai hang 3 phdi 4m

Va+Vd
b =1 Vb+Vs

|-Vc ~Vd|
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Y%Taptin H2_:!'.m
Junction H2 11
cle

RI=2;R2=1;R3=3;R4=1,R5=4;R6=2,R7=1;Va=12;Vb=6,;Ve=18;Vd=24;

A = zeros(3,3);

A=A_array(1,ORI+R2A);

A= A_array(2,0,R5,A);

A= A_array(3,0,R6+R7 A);

A=A_array(1,2,R3,A);

A=A_arrav(l,3.R4A)

b= zeros(3,1);

b= b_array(1,0,-Va-Vd b);

b= b_arrav(2,0,-Vc-Vb b);

b= b_array(3,0,Vc+Vd b)

I = Ab;

disp({'Dong dién 1] = ' ,num2str(1(1,:)), "A'}), disp(’")
disp({'Dong di¢n I2 = " ,num2str(1(2,:)), 'A'l), disp('’)

disp(['Déng dién 13 = ' num2str(1(3,:)), 'A'})

Thidu2:
Tim dong dién qua cdc nhdnh :

E3=1 YVph =10V

. ]
Va =6V
m:s% ’_f\/ 'gmzs 2 % Ré=2
Ve =12y ES=2
o VAR
—_—T
. . fz
R6 =4 55 gkhl
S N RY=7
2l Vd = 18v
AL
Ay —|
ET=06 Ve:‘}.‘pf
Hinh 2-12
+Diing phudng phdp tryc ti€p ta ¢6 ma trdn A va b shu sau :
( R+ Ry & 0 0 )
A= _RQ &+R3+&+Rj _RS O
Vi
0 R, R5+R8+R9 | ~Rg
{ -
i 0 Ry R+ R +R, J

b

Va + g
- Vb
vd-v,_
“Vo-Vd
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| % Tap tin H2_12.m
'ﬁmcliun H2 12
cle
RI=5:R2=3;R3=1;R4=2:R5=2;R6=4;R7=6,R8=i:RY=7;Va=
YA = ceros(4.4);

A=A_arrav(l,ORILA }): A= A_arrav(2,0.R3+R4A);
A=A_arrav(3,0.R9A); A = A_arrav(4,0,R6+R7,A);
A=A_arrav(1,2,R2,A); A=A_arrax(2,3,R5,A);
A=A_arrav(3,4,R8.A)

b= zeros(4,19;

b =b_arrav(1,0.-Va-Ve.b); b =b_array(2,0,Vh,b);

b = b_arrav(3,0,Ve-Vd b}, b= b_arrav(4.0,Vc+Vd,b)

{ = A\b;

disp({'Dong dién 1] =

6;Vb=10;Ve=12;Vd=18,Ve=24,

" oaum2str(i(1,:)), CA']), disp(")

disp({'Dong dién 12 = ' num2str(i(2,2)) . "A']). disp("’)
!. disp(['Dong dién 13 = ' num2str(1(3.:);, "A'l), disp{" ')
‘ disp(]'Dong di¢n 14 = " num2str(l(4,:}) . "A'])

| Tom lgi :
| Cho die mach dién 6 nhiéu dang khdc nhung ma trgn A luén luén cé mér quy ludr nhdt dinh va
mang hai tinh chdt sau :

+Tdt cd cde s6 hang ndm trén dudng chéo chinh déu duong,

| +74d1 cd cde 6 hang ndm hai bén duimg chéo chinh déu am.

Bai tap :

1-Tim V,, trong cic mach di€n sau :
R =32 R=14C) R 4%
VY E— AN AN
-
K =62
E{=24£"i o % 5 : 7 2‘& zo 3 Vzlz;'f
[ vaw 30
B TR Lb‘-
2-Tim dong dién qua cdc nhdnh va dién thé V,, trong mach dién sau :
1 Sal ' Ay
- Q) |
%3 RI=bc | RI=X
i RS =2 % N
R0 o ReU50 q=m% 1 Bekgy
vw Ii: ' M'\—"—‘ 1 f
LTl e sea |
| Wiy
) Re=4 1)

Hinh 2-14
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Chuong 3

Giai tich mach dién biing phuong trinh
can ban

3-1-Phudng trinh ¢dn bin :
3-1-1- Binh nghia :

N&u trong mot mach ¢6 chita ngudn doc 1ip hay phu thuge thi ta dé dang thay ngudn nay
bdi phudng trinh wong dng v&i nd. cho dis vi tri cla ngudn ndm ba't k¥ ndi nio trong mach dién
nhung dang clda phudng trinh vin khong thay déi. Phudang trinh nhir viy duge goi ]2 phuong trinh
cin bin.

Luu § la dinh lugt KCL va KVL chi chitng minh tinh diing ciia phiiong trinh cén bin
ma thoi, con nji dung ctia quyén sdch nay la trinh bay phuong phdp gidi truc tiép rén mang
dign ma cu thé la hai phuong phdp thanh ldp ma trin triic tiép va phdan ré mang dién.

3-1-2- Y nghia phudng trinh cin ban trong m:ch dién :

Khi mach ¢6 chira ngudn ddc 13p hay phu thudc thi viéc thiét lipmairin A pha1 dn we
qua 3 budc :

+Bude 1 : Piu tién chon dong dién Is chay qua ngudn ddc 1dp (hay phu thudc) c¢d chiéu
khi dp dung KCL 12 10ng cdc dong dién di ra khéi ndt bing zero

+Budc 2 : Ap dung KCL (hay KVL} cho cdc nit (hay nhdnh).

+Budc 3 : Thém phuong trinh ¢iin ban vio.

3-1-3- Y nghia phuong trinh ciin ban trong giai thuit may tinh :

Mic da vi¢c thém phudng trinh ciin ban vio mach dién s& lam tang sO phuang trinh ¢in
thiét, di€u nay din d€n ting cdp cha ma trin A, ohung lai thuan 1gi cho gidi thudt thanh 14p ma
trdn A va b. '

Mit khdc do tang s& phuong trinh cin thi€l nén s& tang s bi€n, ma cu thé 13 bién Is. Do
d6 két qua s& cho bi€t dong dién cung cAp bdi ngudn dién thé V.
3-2-Mach ¢6 chia nguén dién th& doc 14p :
3-2-1-Dén nhip :

-N&u trong mach ¢6 nguén dién thé doc Ip Vs niim gira hai niit i va j thi phudng winh cin bin
cin thém vao 1a :

V-V, =V, (%)
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-Phudng trinh.(*) 1am ting s& phuong trinh cin thi€t trong mach dién 1én 1 dong thdi sé phét sinh
thém bién mdi cin tim chinh 13 dong dién Is chay qua ngudn ddc 1ap dé.

-N€u chon chiéu dong dién Is theo quy udc thi ta ¢6 dnh hudng cla phudng trinh cin ban vao ma
trin A va dudc trinh bay trong bang 1.

.._.

Ch 58 nat | Bién phdt sinh
\ Is 1 J Is
1 1
V=¥ 7 ] 1
l P‘hub'ng trinh | )
j cidnban
Bdng 1
+Xét mach dién hinh 3-1:
24
; *1’1? ' Che R =101
A7 R, =50
L( R1 @ L L Iy=24
R2 I,=34
T V=124
Hinh 3-1 '

+Budc 1: Chon dong dién Is chay qua ngudn ddc 14p Vs ¢6 chidu nhu hinh vE.
+Budc 2 : Ap dung KCL 14n lugt tai hai nit, ta ¢6 :

v
L+l =1, = —}EL+I-=]A (N

L-I,=-1, =

+Budc 3 : Thém phudng trinh ¢in bin (*) vao :
V-V, =V (3)

—> Céc bi&n cAn tim 12 dién thé tai hai ndt ¥,, ¥, ciing vdi dong dién Is chay qua ngudn doc

lip Vs.
-Hé 3 phuong trinh trén dugc viét dudi dang ma trdn :
Tha nh phé n thi nhd‘ . R o
Tha nh phan th? nhat
".'
{ _;:_ Q 1 KVI\ { ‘{A
! .
1
1] - -1 Va =11~ 13
Ry
L -1 o I ]
\ & N 2 P .
: A ¥ ) Thi nh phian thif hai

Thi nh phdn thi hai
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3-2-2-Nhén xét : )
+Ma trdn A va b dugc thanh 13p bdi hai thanh phén -

-Thanh phan tha nhdt duge tao ra thev quy luar di trinh bay & chuong 2.
-Thanh phan thit hai dugc tao ra do phudng trinh cin bin.

=> Nhu vy viéc dua vao phuong trinh cin ban khong lam thay déi quy ludt cia ma trdn A va b,

vin dé con lai 13 tim quy tuat dé thanh lap thanh phin thif hai clia ma trin A va b ma théi.

3-2-3-Giai thuit :
+Thanh 13p ma trdn A : Mach dién ¢6 N = 3, nén kich thude ciia ma wdn A 14 2x2

-N&u dp dung tdng cdc dong dién ra khdi ndt bing zero thi dong dién Is khong cin phdi quan
tim va thanh phin thd nhat duge 120 ra theo quy lud di ¢6 ;

3
0

.
li
< _>u|._.

1
R, |
-N€&u chon chiéu déng dién Is theo quy ude di xuy€n tr cue dudng sang cue dm cla nguén Vs

thi thanh phan th hai duge tao thanh tir phudng trinh ciin bdn (3) :
.Giffa mit 1 va not 2 ¢6 ngudn Vs

i
1 Y——2 H-F=¥, 3
I
Néu kér qud sau khi tinh Is Gm, thi chié
theo quy wdc.

u thife sut ciia dong dién Is sé ngugc véi chiéuda chon

1 0 1
Ex > Thénh phan déi xing
© gua duBing chéo
d=1 IR
R,
1 -1 0 ]

Hang thit ba dugc thanh 13p tir v&€ trdi cGa phuong trinh cin bin (3)
Cot tht ba 13y d6i xing hang ba qua dudng chéo.
+Thanh 1ip ma trin b : Do N =3 nén b ¢6 kich thudc 2 x |

-Thanh phin thit nhit dugc tao ra theo quy ludt di ¢6 -

-Thanh phan thit hai ciia b chinh 13 vé& phdi cda phuong trinh (3)
!Ji.
b={ =/
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+D#¢ tao ma irgn A ldn lugt qua hai budc :

_Tao thanh phdn thit nhdt boi ham A = A_array (i, J, val, Ao)

_Tao thanh phdn thit hai bdi ham A =A_Vsrc (m 1 j, Ae), trong do :
.Chi s mla sé hang cdn thém vao ma trign A.

.Chis&ivaj la sé cha nit ma trong dé-cé chua nguon dién thé déc ldp voi chi¢u di
1 + sang — cia ngudn Vs.
.Bién Ao 1a ma trdn A cdn thém vao.

+DE dé dang quan sit viéc thanh Idp ma trin A theo phuong phap phén rd, trong phin nay ta st
dung ki€u khai bdo symbol. Vdi ki€u khai bdo nay cho phép ta quan sdt dudc ting budc hinh
thinh nén ma trin A, b va phudng trinh céin ban.

%Tap tin H3_I.m

function H3_1

cle

syms Rl R2 lalb Vs %Khai bdo bién kiéu symbol

% Thanh phdn thit nhdt ciia A, vi N = 3 nén c¢6 A cd kich thudc 2 x 2

A = sym(zeros(2))

A=A_array(1,01/R1,A)

A= A_array(2.0,1/R2,A}

9% Thanh phdn thit hai cia A : Thém vao phuong trinh cdn bdn tqi hang 3, 6t 3
A=A_Vsrc(3,12 A} % 6 ngudn dién thé dbc dp ndam gita nit | va nit 2

%Tim b (2 x 1) : Thanh phdn thi nhdt ciia b

b = sym(zeros(2,1))

b = b_array(0,1,1a,b)

b = b_arrav(2,0,1b,b}

b(3,1) = Vs %Thanh phan thit hai ciia b chinh la vé ‘phdi ciia phuong trinh cdn bdn
Y = A\b; %Gidi nghiém bao gém : Dién thé V1, V2 va dong dién qua nguén dién thé Is
Rl=1;R2=5:1a=2;1b=3;Vs=12; %Thay gid trj vao

%PEGi kiéu symbol ra gid tri

Y = eval(Y};

U In két qud

disp(['Dién thé VI = " num2str(Y{1,:)), " V']), disp(’’)

disp(] 'Pién thé V2 = num2vrr(Y(2 3, V), disp(t)

disp({'Dong dién Is ngang qua nguodn digrthe déc lgp Vs = " onum2str(Y(3,0)), "A'}) |

+Tém lai : .
N&uU ¢6 ngudn dién thé doc 14p nim giifa hai nit thi ta ¢d :
-Goi N 13 s6 niit ¢é trong mach.

-Goi N, 1a s ngudn dién thé doc 1ap c6 trong mach.

— S& phuong trinh doc 1ap can thit 1a :

Viy trong mach dién c6 nguon dién thé€ doc lap thi s& 1am tang s6 phuong trinh cAn thiét 1én
mot lugng dung biang N .




Thi duy :
Tim dong dién I, cda mach dién sau

4
2 W fsn
1> 20 Ve = 12V A2 2kq
R, 1k Q
L& —AAN > AATE v,
1k 0 3 Ry b J
1 52
OV Vs zm%Rs v
E3
L5y 7 1,
0
Hinh 3.2

+Thanhlipmatrdin A: N=5=>C6(N -1)=4 phudng trinh d§c 14p tai 4 nat.
-Thanh phan thi nhit cla A duge thinh lap theo quy ludt di co :

¢
l_+i _i § _L
R, R, R, R,
! + -1 0
_T R R &
A=
1 1 1 1 1
0 -—— =t ~—
L K, R R &
-1 0 L
_— &, Ry R,

-Thanh phan thif hai clia A dugc thinh 14p theo quy luit cda phudng trinh ¢iin bin :
Do s8 ngudn dién thé déc 1dp Ns = 3 => Cé 3 phuong trinh ¢iin bdn cin thém vio -

1
—_—— — 0 -
R R R R 1O
1
R S 0o |-1{{o{]o
R lRJ ‘Ri
1 to1 1 1
0 ——— e — - o ]-1 0
A= RJ R2 R3 RS R3
_L 0 —L i-;.L 0 1] 1
R, R, R, R,
o -1 0. 0 ollallo
[1 | o L -1 0 0 0 0
! X
10 1 o N 1 6, 0 0
_VJZVSI (D

V-V =V (2 Vi=Vg (3)
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+Thinh lip ma trin b :
-Thanh phan thi nhit clia b dude thanh Iap theo quy ludt da ¢6 -
0

b= 0
0
0

~Thanh phin th hai 14 thif ty clia cdc ngudn ddc 1ap :
0

5
VS

L Ve

—

0
0
0
v

b2

rT‘/fr‘[]:_ip tin H3_2.m

Junction H3 2

cle

syms RI R2 R3 R4 R5 Vsl Vs2 Vs3

% VIiN =5nén A(4x4)

A =sym(zeros(4}) ; A= A_array(1,2,I/R1,A); A = A_array(1,4,1/R4,A);

A= A_array(2,3,1/R2,A); A= A_array(3,0,1/R5,A); A = A_array(3,4,1/R3,A);

9%Thém hang 5 ,giitamit 0 va 2¢6 ngudn ddc Idp Vs (Phuong trinh cdn bdn thit 1)
A=A_Vsrc(502A)

%Thém hang 6 ,gitta mit 1 va 3 ¢d ngudn doc ldp Vs2 (Phuonmg trinh cdn bdn thit 1)

A=A _Vsrc(6,13.A);

G Thém hang 7 ,gita mit 4 va 0 ¢¢ ngudn djc ldp Vs3 (Phuong trinh cdn bdn :hit 1)

A=A Vsre(74,0,A}

b= svmizeros(4.1)); %Timb{4x 1}

b(5,1) = Vsl ; %Thém vao hang 5 ¢6 nguén Vsi

b(6,1) = Vs2; %Thém vao hang 6 cd nguon Vs2

b(7,1) = Vs3 %Thém vao hang 7 ¢6 nguon Vs3

Y = AAb; %Tim nghiém :

RI = 2:R2=1;R3=1; R4=2 ; R5=2 ;Vsl = 6; Vs2 = 12; Vs3 = 12; %Khai bdo bién kiéu gid tri
Y = eval(¥); .
disp(['Dién thé VI = ' ,num2sur(Y(1,:)), V'), disp(" ')
disp(]'Dién thé V2 = Conum2str(Y(2,:)), V'], disp(" )
disp(['Pién thé V3 = .num2str(Y(3,:)), ' V']), disp("”)
disp({'Pién the V4 =" num2str(Y(4,2)}, " V']), disp(’ ')
disp(] 'Dong dién 11 ngang qua ngudn dign thé djc lap V1
disp(['Dong dién I2 ngang qua nguén dién thé djc ldp V2
disp(]'Dong dién I3 ngang qua ngubn dign thé djc 1dp V3
V3 =Y(3,:); %Tim lo

To = V3/RS5;

tonum2str(Y(5,:)), ‘'mA'}), disp("’)
*onum2str(Y(6,:)), 'mA'f), disp('’)
ronum2str(¥(7,:}), "mA'}l}

i

disp(''), disp(['Dong diénlo ="' ,num2str(lo;, "mA'j])



Bai tdp : Tim dong dién qua cdc ngudn dién the doc 1ap trong hinh 3-3

Gy =12
........ P (Y ¥ Sp—
<3 Y R F o I Eany [
...................... R W ; AN i WA
% _ i y
&y TE :i; ng Y v _ 5 < Lo
; TER 2 el 2 = 5 LR E =3, 3s R
VS]‘ { VSB T T 43 %
(a) {b)
ik Vs 12V 2kQ 4Q 12v 20
4 f u J\l/\/\_ A i — W\; [
l hJ
2 A 3A
(e (d)
20 20 40 40 20 30
l AN M N ; -L A AN N—
Y a0 302 20) gy 120 s 1Q
1 f [
(=) Hinh 3-3 )

3-3- Mach ¢6 chifa nguén dién thé phu thudc dong dién -
3-3-1-Dén nhap :
-N&u ¢d ngudn dién thé Al tai hai nut &, k , phu thudc vao dong dién /. naods cé

trong mach dién tai hai ndt j, j thi s8 phudng trinh cin ban cin thém vao 13 2N, vai

N, 1 58 ngudn dién thé phu thude c6 trong mach :

-Gid st Ns = 1, thi hai phuong trinh ¢in bin cin thém vao 1

VvV, -V,.=IR =V, -V,IR =0 (%
IVk V=M 2V, -V, —hly, =0 **)

-Phudng trinh (*} xdc dinh dong #lién ma né phu thudc 7, , vi phuong trinh (**) & x4c dinh
dong 7, qua ngudn dién thé€ phu thude .

=>'Viy n€u trong mach ¢6 ngudn dién the phu thuéc dong dién thi s& 1am ting s6 phudng trinh
ddc lip can thi€t theo cdng thitc sau :

(N =1)+2N,

| Liu ¥y
Phuong trinh (*) chi ton tai khi R_ + 0




-Béng 2 cho thiy anh hudng cia hai phuong trinh cdn bdn vao ma trdn A.

k
Y _ _ Chl s ot Biéfp thém vin
Iy A s Joi, k| Iy
R TS V-V, =h / |
x e E = Ix J'-? <. l
d i
koo
Hai phttng |t - - R,
trinh cin bdnj 1 1| -k
Bdng 2

+Xét mach dién hinh 3-4 : V8i h = 10

R 10

AVAVA

R, V2 Rs 201 V3
" VAN A
30 i Y,
- 4
@ I, é Iy () Hinh3-4
24 hi, & 54
50

T

_C6 ngudn dién thé Al phu thudc vao dong dién /, chay qua dién rd R,
+Budc | : Chon dong dién Is c6 chiéu theo quy udc.

+Budc 2 : Ap dung KCL lan lugt cho N-1 niit dé thanh ldp ma trdn A, ta cd :

1 1 | 1 1 ]

VoV —(V -V =1,= (—+-—)V——V, ==V, =1

Rg( V) R,( V) y (R1 Rz) TRR a

| I 1 ] 1 | 1
_'(l’a—Vt)+'_(V1_V1)+I_\‘:0 = _"—VI+(_+__)V3__-_V3+ISZO

R, R, R, 2 3 3
—I-«(V-V)+L(V—V)+I +1,=0 = ——l—V—-!—V +(-1—+—1—)V +1,=—1
R| 3 | R3 E 2 4 B R] 1 R3 2 \ : 3 4 B

+Budc 3 - Thém hai phudng trinh cdn bdn (*) va (**) vio:

V,=1,R, =V, - [,R =0 (4)
V,=hi, =V,-hl =0 NG

M

(2)

3

54



-Hé 5 phuong trinh trén duge vi€t dudi dang ma trin nhu sau :

Thi nh phan thit nkdt
AN
fo I 1 K .
S S - 0 0
‘Rl RQ RZ! Rl
1 1 1 1
- —t— -—— 0 V. 0
m BRSO N
1 _ 1 (L.;.L) 1 0 vl — 1y
R, R, R &
0 1 ~R, 0 1, 0
0 k0 I
A —

\1 Thanh phdn thi hai

3-3-2-Nhén xét :

+Ma trdn A dugc thanh 1ip bdi hai thanh phan :

-Thanh phan thit nhat dugc thanh l1ap theo quy ludt chung nhung bé qua nhanh ¢6 chia dong
dién 7, ma nd phu thude. '

-Thanh phdn thd hai dugc tao ra do hai phuong trinh ciin bdn theo quy ludt da trinh bay trong
bdng 2.

+Trong trudng hdp mach ¢6 ngudn dién thé phu thudc ddng dién thi s& khong dnh hudng dén ma
trdn b, do v€ phdi cda hai phuong trinh cin ban ludn biing zero.

3-3-3-Gidi thuat :

+Cdchthinh ldp ma rdn A ;

-Thanh phén thi nhat s& bd qua nhinh ¢ chia dong dién /. mi né phu thude :
ViN =4 nén A c6 kich thude 3 x 3

\
L T
&R R, R,
1
A=| —— (_1_+L) 1
&, R, Ry
: 1 —3 B4 di ttanh phd !
T - odithan N o—
LR Ry g P R,
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-Thanh phan thit hai dugc thanh 1ap theo bing 2 :

Vi cé mét ngudn phu thude Ns = 1, nén ¢6 hai phuong trinh cd ban

1 1 1 1
>t - 0 0
RI . RE R]
_i (1 + 1 _ 1 .
R, R, Ry :
A= 1 1 1 1
—— - (= |1 o
‘Rl R3 Rl R3'
l Oﬁ 0 1 - R,
| 0] I 0 4 =2 0
Y i LR =0 Y Y, - ki, =

+BD€ tao ma trin A lin lupt qua hai buée :

-Tao thanh phan thit nhdt bdi ham A = A_array (i, j, val, Ao)

-Tao thanh phdn thit hai béi ham A = A_V _Isre (m, j, jp,Ival ,k, kp, val, Ao), trong do
- .Chi sé'm la s6 hang ké' tiép can thém vao ma trdn A.
-Chi 6 j va jp 1 hai niit cé dong dién ma né phu thuge I theo chiéu + sang —

.Chi 56 k va kp la hai it ¢6 ngubn dién thé phu thudc dong dién theo chiéu +sang -
Bién Ival la gid tri tdi ma dong 1, chay gua

Bién val la hé s8 phu thugc.

+Bude 1 : Chon chiéu dong dién Is luén theo quy udc di xuyén tir duong qua am cia ngudn dién
thé phu thudc.

+Bude 2 : Ap dung KCIL. tai (N- [} =3
A = reros(3);
A=A_arrav(1,2,]/R2,A);
A=A_arrav(1,3,1/R1,A);
A=A_arrav(2,3,1/R3.A);
-Khéng dp dung tai nuit ¢6 dong ma nd phu thude 7, chay qua, trong trudng hop nay
taindt 3 va nit 0 ¢é dong /, chay qua nén bd qua nidt niy : Vi 7, 13 bién cin tim.

A = A_array(3,0,1/R4,A) -> Khéng ap dung cho nit ndy vi ¢d chuta bién /,.

+Budc 3 : Vi Ns = | nén cin thém hai phuong trinh cin bén :

V1 - Vn - ]4R-1 =0 (*)
Vz — Vo —hl .= 0

i

Dong /, chay qua diéntrd R, & hai ndt 3 va 0, déng thdfi ngudn phu thude cé hé & phu thudc 13
h = 10 ndm giita niit 2 va 0.

A=A_V Isrc(4, 3.0,R4,2,0, 10 A);



GeTap tin H3 _4.m

Junction H3 4

e

syms RIR2 R3R4 [albh

GTim A3 x 3)

A = sym(zeros(3})); A= A_arrav(1,2,1/R2.A); A = A_arrav(1,3,1/R1.A);
VA& =A_arrav(2,31/R3.A}; %A = A_arrax(3,0, 1/R4,A) Bé di niit co bién 14
% Thém hai phutong trinh cdn bdn bdt ddu iz hang thit 4

A=A _V.Iisrc(4, 3, 0R4.2,0, h A)

%Tim ma trgn b(35,1)

b = sym{zeros(5,1)); b = b_arrav(0, 1 a,b): b = b_arrav(3,0,1b,b);

Y = A\b; %Tim cdc nghiém

Ri=1;R2=3;R3=2;R4=5:1a=2:1h=5; h = 10); %Thay cde gid tri vio

Y =eval(y)

%In két qua

disp({'Di¢n thé VI = ' num2str(Y(1,:)), ' V'), dfsp(' )

disp(['Dién thé V2 = Larum2sir(Y(2,:)), V'), disp(’’}

disp(['Pién thé V3 = ' num2str(Y(3, D), V), disp(t )

disp({'Dong dién 14 = “num2sir(Y(4.:)), "A'f), disp(' ')

disp(['Dong dién Is = Lnum2str(Y(5,0)), ‘Al

Baitip:
Tim dién thé cic nuit

2 7y -
% oatd ;
s x I 4
et
vooR Y gy i SO R4 - voota
I . FaTE '3 - - nvl \ J (’_ﬂ - 's" et l-_1
oar 4 .
RIS et T e .
. '3 . 111K PR
“ 2 2 (%% - RE L4 £ 1
2 § I"*Tf\ . ‘:‘ iy c‘ ks ( N “';Z i; R4 e
g - SLs0% sa ]l WG ol e 4
P y H ’} E Sk Y R 1 (
? ot 44 HEEE
a: = o 0 = &
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3-3-4-Trudng hep dong phu thudce Ix di qua ngudn dién thé doc lap :

+Xéthinh 3_6a : Choh=2

W1 V2 Ix=Is

]]* s W
W s
[s1 Rl=12 YV 24V
§R2=4 R3=2 Fimb 3-6
hlx
@ J_—O

-Dong dién Is qua ngudr dde 1p nay chinh 1a ngudn dong dién ma né phuy thudce Ix, nén trudng
hop nay phai ¢6 nghiém kép Ix =1Is .

-Bic biét dong dién Ix khéng chay qua bat ky dién trd nao.

“Phuong trinh cin ban cho ngudn dién thé doc 1ap V xdc dinh dong dién Is va cling bing Ix

=> nhu vy chi cAn phuong trinh niy ta ¢6 thé Gm dugc cd hai nghiém [s va Ix.

-P&i vdi nguén dién thé phu thude chi xét phuong trinh thit hai d€ tim dong dién 7, di qua
ngudn phuy thude.

+Budc 1 : Chon chiéu Is va [, theo quy udc.

+Budc 2 : Ap dung KCL cho cdc niit, ta ¢4 :

(V_Va) 1 l 4
—= t_‘+1,x‘::0 = EV]_EI’2+].\'IZO )
V," f 2 r !
(et 0 L S ISP I S e
R, R, | | 2
V. —
LERN GOl 0 Y SN USRS
R, R, ‘ R, R, R,
Vi-Vo Vi g N S VPRI ¢ SN
R4 RS R4 - R4 RS

+Budce 3 : Thém hai phuong trinh cin ban

rLu‘u ¥y
- Pay la truong hop dédc biét vi dong dién phy thudc c6 R, =0 nén phuong trinh cdn ban (*)
sé bj triét tiéu.
- Do bién Ix ludn ditng trude bién Is nén phuong trinh (5) bao gid ciing phdt sinh trudc phuong
trinh (6)

>
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Vi=V, =V (5).cho nguon dién thé doc 1ap d€ tim Is vi Ix
Vi=hl =0 (6).duy nhit | phuong tlnh cin bidn cho ngudn phu thuéc dé tm .
+Nhu viy : Thanh ldp ma trin A c6 hai thanh phin

-Thanh phan thd nha't cling theo quy tic di trinh bay, nghia 12 tai nit ¢6 chifa ngubn dong ma né
phu thudc thi bd qua nhdnh d6 :

1 1
- - 74 0
R, R, 0 y !
1 1 1
- b a 0 v, 0
RI (Rl Rﬂ) : =
1 1 1
0 —t—) - v 0
S R R ) :
0 0 _ L (i+i) v, 0
Rin R4 Rj y
A Y = b

1 1
— - 0 0 0 1 Q
R, R ! , Phubng trinhcdn bdn
_ 1 (l + 1) 0 0 _1 0 g 0 cho ngudn déc lap :
IR, 2
& & Ry V=V, =0
1 1 1
S - 0
0 0 ( Z, &) , T|]o Vs )
1
0o 0 —— =+ atlolm] To :
R, R, R, . Phutng trinhcdn bian
? R n
0 -1 1 0 0 0 I v cho nguén phu thude
V. =hIx
| 1 0 0 8] -h a fg 0

+Luu ¥ : Khi st dung ham A = A_V _Isrc (5, 3,2, 0,1, 0, 2, A)
-Hang 5 vi chi thém 1 phwong trinh cdn bin
- Gida nit 3 va 2 dong Ix khéng chay qua dién trd nao nén phdi thém 0

Junction H3 6a %Tap tin H3_6a.m

cle

syms RIR2 K3R4R5 Vh

%Tim A(4 x 4)

A = sym(zeros(4)); A= A_array(1,2,1/R1,A); A = A_arrav(2,0,1/R2,A);
A=A_array(3,0,1/R3,A); A = A_array(3,4,1/R4,A); A= A_array(4,0,1/R5 A);
% Thém vao hang 5 ,gifta nit 3 va 2 ¢6 ngudn déc lap V

A=A_Vsrc(532A);

A=AV Isrc(6, 3, 20,1, 0, h, A) %Phuong trinh cho nguén phu thudc duy nhit
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b= svmfzeros(6,1)); %Tim ma trgn b
b5 =V

Y= AN, %Tim cde nghiém VI V2, V3 V4 Ix = Isva is]
RI=2;R2=4;R3=2;R4=23,R5=3V=24; h=2; %Thay cdc gid tri vao

Y = eval(Y),

D disp({ Dién thé VI = ' aum2str(Y(1,:)),
disp(]'Bién thé V2 = ' num2str(Y(2,:)), "
disp({'Bién thé V3 = ' num2str(Y(3,:)), '
disp(['Pién thé V4 = ' num2str(Y(4.:)) .

Vi), disp(’ )
V'), disp(’ ')
V'), dispt’ ')
V'), disp(’’)

disp(['Dong di¢n Ix = Is qua ngudn déc lip =" .num2str(Y(5.:)) . 'A']), disp(’ )
disp(['Dong dién Is] qua ngur_‘;n phu thuée =" num2str(Y(6,:)), 'A'])

+Tom lai : |
-Boi vdi ngudn phy thudc thi phuong trinh cdn ban ludn 6 vé phdi bing khong. :
-D6i vai nguén doc Idp thi phuong trinh cdn bdn ludn cd vé phii khde khdng, didu nav ta nén chi
¥ khi thém phuong trinh cdn bdan vao ma trdn A & hang nao thi thém vé phdi cia né vao ma trin

b J hang ruong dng.

Thido: Tim dién thé cdc nit cla mach hinh3_6b: Choh=2
W1 v2 - R3=1 3 v4
WA 1 NS AN
_ ’ R4 =3
Is1 RI=3 Ix=Is v
+ R2I=4 Vo Rs=3 §
= hx 24V
m =0

1 1
— - 0 0 0 1
i & 0
11 1 g 1
L R e 0
£ R R & R, 0 0 0
1 1 1 1
¢ - —t— = ! 0
0 0 L T T 0 0
R“‘ R.‘ 5
0 0 1 0 0 0 v
1 0 o o -h 0 0
b
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STdp tiw H3 6b.m

function H3 ob

cle

syms RIR2 RIR4R5 V h

Y%Tim A(4d x 4)

A = symizeros(4)); A= A_arrav(1,2,1/R1,A); A = A_arrav(2,0,1/R2 A);
A=A arrav(2,3 1/R3,A); A = A_arrav(3,4,1/R4.A); A= A_arrav(4,0,1/R5,A);
YeThém vao hang 5 ,gita miit 3 va 0 ¢ ngudn déc lap v '
A=A Vsre(3,3,0A);

YePhuong trinh cho nguén phu thu i

A=AV Isrc(6,3,0,0,1.0 h A)

G Tim ma trin b

b = symfzeros(6,1)};

b(5.1)=V
TeTim cde nghiém VI V2 V3 Ix = Is, Is]

| Y = AW,

| RI=2,R2=4;R3=2; R4=3;R5=3,V=24; h = 2; %Thay cdc gid tri vao
Y = eval(Y),

disp({'Pién thé VI = Lawm2str(Y(1.0)), V'], disp(’ )

disp({'Dién thé V2 = ' num2str( Y(2,:)), "V']), disp('')

Vdisp(['Pién thé V3 = ' .num2str(Y(3,:)), Vi) dispt’ ')

disp(['Pién thé V4 = ' num2str(Y(4,:)), ' V'}), disp(’ )

disp({'Dong dién Ix = Is qua nguén déc ldp = ' .num2str(Y(5, D), A, displ )
disp(['Dong dién Is] qua nguon phy thujc = " num2str(Y(6,)) A'l)

3-4- Mach cé chiig nguédn dién thé phu thudc dién thé:

3-4-1-Dan nhip :
+Xét mach dién hinh 3-7 :

he il gt
Jj " " ovs B Cho R, =200 R, =100, R, = 402
: — A &) [334]
Q{I‘J ta=24  R2 R, =31 R, = 20)
9]
| - =2
— Hb 3.7

-Né€u goi j v j, 1a hai nit chifa ngudn dién th€ ma né phu thubce.

-Chi sG k. k12 12 hai mit c6 ngudn dién the phy thudc. Ta ¢6 phudng trinh cin ban cin thém

vao la

v, =Vip)—elV,-V,)=0 (¥

-Bi€n can tim dugc thém vao la dong dién Is chay qua ngudn phu thude dé.
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=> Viy néu trong mach c6 ngudn dién thé€ phu thudc dién thé thi sé 1am ting s& phuong trinh
ddc 1p can thi€t theo cong thifc sau :

(N -1+ Ny, Vi N, 1a s0 ngudn dién thé phu thude ¢ trong mach.

-Béng 3 cho thdy dnh hudng cda phudng trinh cin bdn vio ma trin A,

k

f ?
. . _Cal 38 adt Rién 1ném 230
. L T-, J I 4 er Is
I
V-1 AN ' -
b4 - J : :
et » |
: k _5 ! ' Bdng 3
. § 1 |
z P
- - ;;
] i Percn:g;trln e e 1 1 :.
-P P cin bdn
+Budc | : Chon chiéu dong dién Is theo quy udc.
+Budc 2 : Ap dung KCL 1dn lugt d€ thanh 1dp ma trin A
M:]ﬂ = LVIhLV,=Ia )
R, R, R
_y %
M.,._{/i Mzo = _LVi +(L+L+L)V?_LV‘=O (2)
Rl Rz Rs Rl RI ' Rz R3 i Rz. -
M+h+l\. R +(-]—+L)V3 +I1.=0 (3)
R3 R3 ‘ R.‘* i R3 R-‘i
Yo g0 - Ly _ =0 @
R, 3 :
+Budc 3 : Thém phudng trinh cin bdn cho ngudn 1& thude :
V,-Vy=elV,-V,) = (,=-V,)-eV, +el,=0 (5)
=>Hé phuong trinh trén duge vi€t dudi dang ma trdn :
O Thinh phdn thif nhd't
s
1 1 £y
- = 7, I
R R 0 0 0 1 a
__1_ (_1_ +L +l) —_ 0 0 V; 0
0 L (L+ L) 0 1 Wl = |0
R3 R3 R4
1
0 0 0 z -1 Va 0
2 i
— ' 5 0
\ € a 1 —1 0 / k J \ J

\I Phidng trinhcd bdn (F3 -F ) =e(V1-V;) = (L -V,)-el+el; =0



3-4-2-Nhdn xét :

+Ma trin A dugc thanh Hp bdi hai thanh phin :

-Thanh phan thit nhit cla ma trin A dugc thanh 13p theo quy ludt chung.
~Thanh phan thit hai A dudc thanh 1dp theo quy ludt cda bing 3.

3-4-3-Gidi thuat :
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+Dé tgo ma trgn A lin lupt qua hai budc :
-Tao thanh phan thit nhdt bsi ham A = A_array (i, j, val, Ao) .
-Tao thanh phan thit hai béi A = A_V_Vsre (m, j, jp ,k, kp, val, Ae), trong d¢
-Chi s6'm 14 s6 hang ké 1iép cdn thém vao ma tran A. _
.Chi s&'j va jp & hai mit c6 ngudn di¢n thé ma né phu thudc V' theo chiéu + sang -
.Chi s6 k va kp la hai nit chita nguén dién thé phu thuéc dién thé theo chiéu + sang -
.Bién val la hé 56 phy thudc.

Y%Tap tin H3_7.m

SJunction H3_7

clc

syms RI R2 R3R4RS lue

Y%Tim A(4 x 4)

A = sym{zeros(4));

A=A _array(1,2,1/R1,A);

A=A _array(2,0,1/R2,A};

A=A_array(2,3,1/R3,A);

A=A_array(3,0,1/R4,A);

A= A_array(4,0,1/R5,A);

9ePhuong trinh cdn bén cho ngudn phu thudc
A=A_V_Vsrc(5 1,2.3, 4. ¢, A}

%Tim ma trgn b

b = sym(zeros(3,1));

b = b_array(0,1,1a b)

%Tim cdc nghiém V1,V2,V3,V4 va dong Is

Y = A,

YeThay cdce gid tri vao

RI1=2; R2=1; R3=4; R4=3; R5=2; lu=2; e = 2;

Y = eval(Y);

disp(]'Dién thé VI = ' num2sir(Y(1,:)), ' V']), disp(’')
disp(['Pién th& V2 = ' .num2str(Y(2,:)}, ' V'}), disp(’')
disp({'Dién thé' V3 = ' .num2str(Y(3,:)), ' V'}), disp('"')
disp(['Dién the V4 = ' ,num2str(Y(4,:}), ' V']}, disp('")
disp({'Dong dién Is qua ngudn 1¢ thudc = ' ,num2str(Y(5,:)), ‘A'f)

+Tom lai :
~-DJ1 vdi mach c6 ngudn dién thé phy thudc dign thé thi khi dp dung KCL dé tim ma tran A sé

khong bo qua hai nit ¢ chita nguon dign thé ma né phy thuje V.




Thi du : Tim dong dién qua dién rd R, nhu hinh 3_8

%0 _p mn g
l| - T
a

R3 -
Hinh 3-8
2o

oS

! 0 0 - 1 1 0
Rl Rl 0
0 1 1 1 1
Z, 7, 0 0
1 11
0 - e 4 — 0 0 0 0
‘R? Rz )
1 1 + 1 0 0 0
R_l 0 ] R R, '
e 1 0 -e 0 0
A b
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Junction H3_8 %Tdp tin H3_8.m

cle

syms RI R2 R3R4 Vae

GTim A(4d x 4)

A = svin(zeros(4)} ; A= A_arrav(1,4,1/R1,A); A = A_arrav(2,3,1/R2,A};

A= A_arrav(3,0,1/R3,A); A = A_array(4,0.1/R4,A);

A=A Vsrc(52.1,A); % Phuong trinh cdn ban cho ngudn déc ldp Va (gia nit 2 val)
A=AV Vsrc (6,4, 1.2, 0, e, A) SePhuong trinh cdn bdn cho ngudn phu thudc
b = sym(zeros(6,1)); %Tim ma trgn b '
b(5,1) = Va %Thém vao hang 5 cé ngudn doc ldp Va

Y = A\b; %Tim cdc nghiém VI, V2, V3 V4 LIs

RlI=4;R2=2,R3=8; R4=4,Vli=12; ¢ =2; %Thay cdc gid tri vao

Y = eval(Y);

disp({'Pién thé VI = ' num2str(Y(1,2)) . "V']), disp("’)

disp({'Pién thé V2 = ' num2str(Y(2,2)}, ' V'), disp(’")

disp({'Dién thé V3 = ' num2str(Y(3,:)), ' V'[}, disp(" '}

disp({'Dién thé V4 = ' num2str(Y{4,:)), " V'{), disp('’)

disp(['Dong dién Is qua ngubn déc ldp = ' ,num2str(Y(5,:)}, "A'}), disp("’}
disp({'Dong dién Isl qua ngudn phu thudc = " ,num2str(Y(6,:)), "A']), disp("’}
disp({'Dong dién qua R3 = ' ,num2str(¥(3,:)/R3), "A'l)
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Baitap:
Cho R, =R, =R, =R, =1Q, I, =2mA Tim dién thé cdc nit

7N A

1

I=

”

4
2V &

s
@ ol Himb 3.9 & 0L

3-5- Mach ¢6 chia nguén dong dién phu thudc dién thé:

3-5-1-Dan nhép :
-N€u goi j va j, la hai nit chita nguén dién the ma nd phu thudc.

-Chi s8 &, k12 13 hai niit ¢6 ngudn dong dién phu thudc. Ta ¢6 phuong trinh ciin ban cin thém

=g, -V, ()

-Bién cdn fim dude thém vao 1a dong di€n chay qua ngudn phu thudc dé Is.
=> Viy n€u rong mach c¢6 ngudn dong dién phy thuge dién thé thi s& lam ting s& phudng trinh
doc lap can thi€t theo cong thifc sau :

vao la:

(N -1D+Ng|, V@i N 12 s6 ngudn dong dién phu thude ¢6 trong mach.

-Bing 4 cho thay dnh hudng cta phuong trinh cin ban vao ma trdn A.

k H
; ! Culsd ad: Bién 1adm 2o
. Is J J, k x, Is :
]
A J EW - Jp ;
T _;
. k | 1
i kp -1
‘ k Phu‘dn;g 1rinh g ._g _1 .
I p r cin bin
Bdng 4
+Xét mach dién hinh 3_10
/’\\_ Is = g¥,
¥ Ve v, R v :
— A WA A o
5 R
: R 8 , N )
iy J Coo K — {3, K, =245
@J’a &S RS Fe R, =300 R, = 40
? R, — 5QLR, = 60
: fo=%g=2
oL Hinh3_1C
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+Budc | : Ap dung KCL tai 4 nut

V-V, |
(_I_.;)z,r“ - Lp,-—V,zlu )
R1 R, R
V. Vs V,
__) 2k (___):() — _LV1+(L+ I +_!-A)V2—LV3=0 (2)
R| R, R, R, R, R, & R, -
V.-V V. V-V -V,
LT SR Sl YDy N SN S I A A
R, R, R, 'R R, R, R -
E K 4 5 b
d,-v) F, 1 1 1
A -1 =0 =V, +(—+—)W, -1, =0 (4
R. R, ng(sRﬁ)“ ‘ @

+Budc 2 : Phuong trinh ¢iin ban cho ngudn phu thude :
I, =g =V =g -V=1; =0 (5

=» Hé phuong trinh trén dudce viél dudi dang ma trdn :

Y
T 0 0 sl |4
Rl ‘Rl % |
[ ] an
R SR S - U 0
R, R K N Xy R; ; & J :
T ; | + ! . 1\ ] 1 f I % =
(e — - [t
0 A R, K, & &, o 2
1 11
[‘_3 E N (M-':“ —"‘) —1 c;
£y Ry K “
_ !
| = 2 0 0 bty ¢/
hY;

Phaing trimhcinbin [, =g - %) =g -V)- Iy =0

3-5-2-Nhin xét .

+Ma triin A dugc thanh 1p bdi hai thinh phin :

“Thanh phin thit nhit cda ma trin A dugc thanh 1dp theo quy ludt chung,
~Thanh phin thd hai A duge thanh 1ap theo quy ludt ciia bing 4.

3-53-3-Gia: thuit :

+D& tgo ma trén A lén liot qua hai budc :

“Tao thanh phdn thit nhdt bdi ham A = A_array (i, J, val, Ao)

-Tao thanh phén thit hai béi A =A_l _Vsre(m, j, jp .k, kp, val, Ao), trong do
.Chi s6 m la s hang ké uep can thém vao ma trdn A.

.Chi s6 j va jp la hai nit co nguon dién thé ma nd phu thudc theo chiéu + sang —
.Chi s6 k va kp la hai nit ¢ ngudn dong dién phu thudc dién thé theo chiéu + sang -
Bién val la hé 56 phu thudc.
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%Idp tin H3_10.m

Junction H3 10

cle

syms g Rl R2 R3 R4RS5R6 Ia

%Tim A

A= sym(zeros(4)); A= A_arrav(1,2, I/RLA); A= A_array(2,0,1/R2,A);

A= A_array(2,3,1/R3,A); A= A _arrav(3,0,1/R4,A); A= A _array(3,4,1/R5,A);

A A_array(4,0,1/R6,A); A=A_I Vsrc(5, 1,2 .3, 4, g A} %Tao phuong trinh cdn bdn
= sym(zeros(5,1)); %Tim b

b b_array(0,1.1a,b)

Y =Ab;

§=2; Rl =1: R2=2: R3=3; R4=4; RS=5:R6=6: la=5:

Y =eval(Y) ; %in két qud

disp(['Pién the' VI = " num2str(Y(1,:)), " V'), disp('’)

disp(['Dién the V2 = ' num2str(Y(2,:)) ' V'L, disp(' ')

disp({'Dién thé V3 = Laum2str(Y(3,:)), ' V']), disp(’ )

disp({'Pién thé V4 = Laum2str(Y(4,:)), V'), disp(")

disp({'Dong dién phy thupc Is = Lnum2str(Y(5,:)), 'A'])

Thi du :
Trong hinh 3-11. Tim dién thé& cdc niit

/—\Lla =104

o

Hinh 3-11
R2

R4 =12

w2
R1=2 = la = V
% + Va o aay % §R5 24 { § Ma=2%p
' 0 -1

+Dung phuong phdp tryc ti€p, ta ¢é ma trdn A v b nhu sau

%

I e 0 1 0 Ia
Ry R, R,
1 1 1 1 1
- — — gy — 4 0 0 0
R2 R2 R3 R4 Rq.
1 1 1 -1Ia
0 -— — = 0 -1
R, R, R
5
1 0 0 a 0 4
gm ~ gm 0 0 -1 0 J
\
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V9% Tgptin H3 _ll.m

function H3 11

cle )

symsgm Rl R2 R3 R4 R5 Vala

T Tim ma trdn A

A= symf{zeros(3));

A= A_arrav(1,0,1/R1,A);

A= A_arrav(1,2,1/R2,A),

A= A_arrav(2,0,1/R3.A);

A= A_arrav(2,3.1/R4,A),

| A= A_arrav(3,0,1/R5,A);

-Phucong trinh cdn bdn cho nguon doc lap Va
A=A Vsrc(4,1,0A)

| SePhuong trinh cdn bdn cho phy thudc la
A=A_[I Vsre(3, 1, 2,0, 3, gm, A)

LG Timmatrgn b’

b = symfzervs{3,1)};

b= b_arrav(3,1.1a,b);

b(4,1) = Va

% Tim nghiém

Y = A,

gm =2; R] =2; R2 =4; R3=6; R4=12; R5 = 24; Va =44;la =10
Y = eval(Y);

Vo = Y(1)-Y(2}

disp(]'Pién thé VI =" ,mum2str(Y(1,:)), "V'])

disp("”’)
disp(['Pién thé V2 = " ,num2str(Y(2,:3), "V']}
disp(’')
disp({'Dién thé V3 =" ,num2str(¥Y(3,2)), 'V'])
disp('’)

disp({'Dong dién Is qua nguén doc ldp = ' ,num2str(Y(4,:)}, " V'])
disp(’’)

disp({'Dong dién phu thudc la = roanum2str(Y(5,:)), A’}

disp(*’)

| disp({'Dien thé Vo = ' ,num2str(Vo) , 'A’])




Baitap:
1-Tim dién thé cdc nit cda mach dién hinh 3-12 -

Rz =1
Vl \/1?1/\/\4— V_i _ W1 \J?___..\ﬂulv\___u.a_._____
RF3=2
L] o |
’ 1S ¥ ) R, R1=1 Sy, Frucan Plaz2vo < paes
® SO Ny, s ' 7 T
0l @ ol o,
Vi Vi}=2v w2 R3=6 v
—— Ay
I + ’
Q")Ia=2’\io R1=4 V°§R2=2 §R4=8 b =1A
Hinh3_12
0l ©
2-Tim dién thé cdc nit cda mach dién hinh 3-13 :
_ L
ﬁ‘@:_)*.
. 4 5
4 VAR = —VW _
: R P& Cho Ry =20 Ry= 0.8, =0 561 £, = 14
R 1,=44, L=54. V1w
. . 2N 4= s B . =
f v, < <1:> zg? @/}Zﬁ
e 3
A T Hmmh 3-13
- g

3-Tim dién th€ cic ndt clia mach dién hinh 3-14 -
g = 8ny=40.1075, R =R, = 2.5kQ,R,,, = 10042, R, =R, =10MQ
Ri =10kQ R, =8KQLR,, =13k R, =10kL], = ImA

Cho:

v, R R

1 v, Y V,
A% — AN
+ <' +
> R R
B |mEn I agh D i s
- - gaﬁy}ri '
gmllerl
-4 — = =
AAA v, -
Rr




3-6- Mach cé chiva nguén dong dién phu thuje dong dién :

3-6-1-Din nhdp :
N&u trong mach ¢6 ngudn dong dién phy thudc dong dién thi ngudn phy thuge d6 s& dude xdc

dinh bdi mdt phuong trinh ¢dn bdn :

Trong dé thay

A

1=k, |

Vi 1 1 dong dién ma né phu thude, va R, 1a di€n 1rd ma dong dién 7, chay qua.

—> Viy néu trong mach ¢6 ngudn dong dién phu thudc dong dién thi s& lam ting s6 phuong
trinh doc 14p cdn thiét theo cOng thic sau :

’(_\74 1)+ N | .véi N, 1a s6 ngudn dong dién phy thudc ¢6 rrong mach.

“N&u goi j va j, la hai nit chita ngudn dong dién ma né phy thude.

-Va k. k12 12 hai nit c6 ngudn dong dién phu thude.

~Bing 5 cho thd'y dnh hudng cda phudng trinh ¢in bin vio ma trin A.

J k i Calsd ol Rufntadm vio
L | L] I
I, Is LT W S—
Rx \‘\l/” F‘{x jr' . !
& % -F
L] [ 3 £
) i Phudng trimb { i -R
p » cin bdn " 2
Bdng 5

Iz = F‘Io -

/ﬁ*’%
e % L
! 4 SRV VAR — % Cho R =104 Ry =201 Ry =4Q
1 , L R, R R, =20y Ry =600, 1, =24
L& R 2 iR, Ry 3 R=20R,=1Q (F =2
]




Ap dung KCL 1ai 4 nut :

441 =1 1
g Tl ()
V-V, 7,
-t =1, (2)
R, R
V.-V, V. V.-V
L L =00 ()
R, R, 6
V.-V, ¥
e =0 (4)
R{‘

-Phurong trinh cin bin cho ngudn phu thuédc :

I/I_I/E :R.).]u (5)

Véi diéu kién thay /. = FI

]

=> HE phudng trinh trén duge viét dudi dang ma trén

3-6-2-Nhin xét :

_E_ 0 0. 0 1
1
0 (240) -
—ply - 0 B
3 R, 1
0 __1_ (_1..+_1_+_1_) __}_ 7
R, R, R, R, R,
1
0 0 - (+i|-F
‘RG RG 7
T -1 0 0 - R,

>,
‘ \ Phaong trinhcdnbdn ¥ -V, = R,/
Vi didu kién thay Is=F/,

+Ma trdn A dugc thinh 1dp bdi hai thanh phin :

-Thanh phan tht nhit duge thinh 1ap theo quy ludt chung nhung bd qua nhanh ¢6 chia dong

di€n /, mi nd phy thuée, vils = F/, nén cung bd qua.

-Thanh phin thd hai dudgc tao ra do phudng trinh cin bdn theo quy ludt da trinh bay

trong bing 5.

+Trong trudng hop mach ¢6 ngudn dién thé phu thudc dong dién thi s& khong dnh hudng dén ma

trdn b, do v€ phai ctia hai phuong trinh cin bin luén biing zero.
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3-6-3-Giai thuat :

-Vdi hé phuong trinh (*) dugce tim boi ham A = A_I_Isrc(m,jjp,Rvalkkp,Ival Ao)

. m la hang cdn thém vao.

.Chi 56 j va jp la hai niit chita nguén dong dién ma né phy thudc ¢ chiéu it + sang -
.Chi 56 k va kp la hai nit chita ngudn dong dién ph@i thudc c6 chidu tit + sang —.

. Rval = R
val = F .

t

%Tap un H3 _15am
Junction H3_[5a
cle
syms RI R2R3R4 R5 R6 R7 Ia F
A = sym(zeros(4));
A=A_arrav(1,0,1/R1A};
A =A_arrav(2,0,1/R3,A);
A=A_array(2,3,1/R4.A);
A=A_array(3,0,1/R5 A},
A= A_arrav(3.4,1/R6,A);
A= A_arrav(4,0,1/R7,A)
%A = A_array(1,2,1/R2,A); Bé di hang nay vi ¢6 chita bién lo
% Xdc dinh phuong trinh cdn bdn |
A=A Isrc(5,1,2,R2,3,4,F,A)
b = sym(zeros(5,1)); b = b_arrav(0,1,Ia,b) 9%Tim b(5,1}
LY = A\b; %Tim nghi¢m
Y%Thay gid tri vao :
Rl =1;R2=2,R3=4; R4=2:1la=2; R5=6;R6=2;R7=6;F=2;
Y = eval(Y);
disp(]'Pién thé tqi nit thit nhat VI = ' ,num2str(Y(1)), ' Volt'}), disp(' ')
disp({'Dién thé tai nit thit hai V2 = L num2str(Y(2)), ' Volt'}), disp('')
disp({'Dién thé tai miit thit ba V3 = ' ,num2str(Y(3)), ' Volt'}), disp(’"')
disp(]'Pién thé tai mit thit ba V4 = ' .num2str(Y(4)), 'Volt']), disp(' ')
disp{{'Dong dién lo = ' num2str(Y(5}), "' Ampe’'})

Thidu :
Tim dién thé cdc niit clia mach dién 3-15b

L=F[
—p
¥ y
! ‘g\;\ : A 5 Vi W Che R =100 R, =20, R, =402
1 3 R, & L R, =200 By =60, 1, = 24
LB RE 3R 3m 3% Rommon ee

9l Himb3_15b



+Dang phutgng phip truc tiép, ta ¢6 ma trin A va b nhu 5au :

RN 0 0. F
R} R'}; RQ ..1 Ara_
11 1 1 _
R'Z ‘RQ S R4 4 0
R, R, R 0
1 _ 1 .
0 0 0 R,
0 0 1 -1 - R, 0
A b
%Tap tin H3_15b.m
Junction H3 _15b
cle
svms RIR2R3IR4ARSR6R7 Ia F
A = sym(zeros(4)); A = A_arrav(1,0,i/R1LA); A = A_arrav(1,2,1/R2 A);
A=A_arrav(2,0.1/R3,A); A = A_arrav(2.3.1/R4.A}; A = A_arrav(3,0,1/R5,A);
TA=A_arrav(3.4,1/R6,A); BS di nang nay vi co chita bién lo
A =A_arrav(4,0,1/R7.A);
A=A_l Isrc(5,3,4,R6,1,2.F A) %Xdc dinh phiuong trinh ¢dn bdn
b = svmfzeros(5,1)); b= b_arrav(0.],1a,h) % Tim b(3, 1}
Y=Ab; % Tim nghiém
% Thay gia tri vao
RI=1;R2=2:R3=4; R4=2;la=2; R5=6;R6=2:R7=6:F=2:
Y = eval(Y};
disp(]'Pién thé tai nut thit nhir VI = Laum2str(Y(1)) . Volr'}]), disp(’ )
disp(] 'Bién thé tai mit thit hai V2 = Lnum2str(Y(2)), " Volt')), disp(’ )
disp(]'Pién thé tai mit thit ba V3 = ' num2str(Y(3})) . Volt']), disp(' )
disp({'Pién thé tai nit thit ba V4 = Lnum2str(Y(4)), " Volt']), disp(’ '}
disp({'Dong dién lo = ' ,num2str(Y(5)), ' Ampe'})
Bai tap : Tim dién th€ cdc nit cla mach dién 3-16
/—@\
i A s =2, v
v A YV @KWI};%*%\,W—
RZ‘ Ia R.f Ix R4 % b R3
L Rl &, R, l*'-_w Rz Ix RS
"= w 0 LT
Cho Ry =103 R, = 203, R, = 40) Cho Va =6V, Vb =12V,

Ry=200L R, =601, =24 Ri=R =R, =Rk, =10




3-6-4-Trudng hep dong Ix di qua ngudn dién the :
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“Né&u dong dién ma né phy thude 7, diqua ngudn dién thé doc 1ap hay phu thude nhu trong

hinh 3_17a thi s& lam gidm sO phudng trinh cin thi€t di 1.
“Truding hgp nay hai ngudn phu thude va doc 1dp chi phét sinh mgt phuong trinh cin bn duy

nhat ma thoi.

-

Y

R,=30 R, =200 R, =10
R, =60V, =10V 1,=44

},.>?er R§:4 Q
Hib3 :7
+That vy :
_Ap dung KCL tai 4 nit cho hinh 3_17ata ¢6 :
v, -V,
= 1
Rl u ( )
v,-V, V,
P 1y L7 =0 (2)
RI R2
V -V
4 ViV, +1 =0 (3)
R3 R4 -
V,-v, V
t Ly L F =0 (4)
R, R,
_Phuong trinh cin ban cho nguén ddc 1ap d€ xdc dinh Ix :
V.-V, =V, (5)
=> Viét dudi dang ma 1rin:
\ /
R 0 o [olllw] [
Rl Rl
_1 {_1_ + _1_) 0 o |-1 Vs 0
R R R
1 1
(—+— -— 1 v, =1 °
o SRR Tw ’
o] e
0 0 R, R, R, @ 4
W -1 1 0 0 jx Vﬂ

Phucng teinh ¢in bdn
cho Vadéclip V3 —-IG =VQ

\

Bu'de céng thém vio
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Sfunction H3_17a %Tdp tin H3_17a.m

cle

syms RI RZRIR4RS laVa F

A = svm(zeros(4)); A= A_arrav(1,2,1/R1LA); A = A_arrav(2,0,1/R2,A);
A=A_arrav(3,0,1/R3,A); A = A_arrav(3,4,1/R4,A); A = A_array(4,0,1/R5 A);
9eThém vao hang 5 ,gifta niit 3 va 2 cd ngudn djc ld@p Va dé xdc dinh dong Ix
A=A _Vsre(53,2A)

% Cdng vao hang 5 gidka nit3va 2c6 R =0

A=A_l_Isrc(5,3,20,04,F A) %Thém vao giita mit 0 va 4 hé 56 phu thuée F
b = svmfzeros(5,1)); %Tim b

b=b_arrav(0,1,ka,b); b(5,1)=Va

9%Tim nghiém VI, V2, V3, V4,Ix

Y=A\b;
Rl =3;R2=2; R3=1; R4=6; Va=10; Ia = 4,F = 2; R5 = 4;
Y =evally);

disp({'Dién thé tai nit thit nhdt VI = Lnum2str(Y(1)) . " Volt']), disp(’ )
disp(| 'Pign thé tai nit thit hai V2 = ' ,num2str(Y(2)), ' Volt']), disp(’ ')
disp(['Dién thé tai niit thit ba V3 = ' ,num2str(Y(3)) .’ Volt'}), disp(’ '}
disp(]'Bién thé tqi nir thit tu V4 = ' .num2str(¥(4)) ' Volt'}), disp(’’)
disp{['Dong dién Ix = Is =", num2str(Y(5)), 'A’'])

Thidu: Xéthinh3 17b:

u 1 A R3 4 ] V4
——At A Ay
W Ix R1 2 R4
. = RS
va= 1V T R2Z 3 4
4 <>4 Ix
0 = (1

+Dung phuong phdp truc ti€p, ta ¢ ma trin A va b nhu sau :

R _ 1 0 0 1 q
£, &
1
L = Ry +_}_ _,L 0 0 v
1 1
1 _
_— —+— T g 0
0 0 —i _E_ +_1_ 8} 0]
R, Ry K
1 0 0 0 0 Va




76

Sunction H3_17b %Tdp tin H3_17b.m
cle
syms RI R2R3I R4 RS Va F
A =svmizeros(4));
A=A_arrav(1,2 I/R1LA); A=A_arrav(2,0,1/R2,A);
A=A_arrav(2,3,1/R3,A}; A= A_array(3,4,1/R4.A);
A= A_arrav(4,0,1/R5,A):
A= A_Vsrce (5,1,0,A); %Phuong trinh cdn bdn cho Va dé tim Ix
A=A_I Isrc(5,1,0.0.3,0.FA) %Cong vao hang 5 hé 56 F phu thudc
SeTimma trdn b

= sym(zeros{3,1)); b(5,1} = Va
L Y=A\b; %Tim nghiém
{RI=1;R2=4,R3=2; R4= 6, RS=4:Va= 12, F=4; %Thay gid tri vao
PY = eval(Y)
5 disp(['Pién thé 1ai mit thi nh@t V1 = " num2str(Y(1)), 'Voit'}), disp('’)
disp({'Dién thé 1ai nit thi hai V2 = ' num2str(Y(2)), 'Volt']), disp(""')
disp(]'Pién thé tai nit thit ba V3 = ' ,num2str(Y(3)), ' Volt']), disp(' ")
disp(['Piér hé tai niit thit ba V4 = ' qum2str(Y(4)), 'Volt']), disp(' ')
disp({'Dong dién qua Va = " ,num2str(Y(5)), 'Volt'}])

Tom lai :

Truomg hop dong Ix di qua ngudn dién thé déc 1ap hay phyu thudc thi chi cdn thém hé s& phu
thuéc F vao phuong trinh cdn bdn ciia nguén dién thé dé dé tim Ix , vi vdv sé khéng phdt sinh
t phutong trink ()

Bai tdp:
Tim dlcn thé cdc niit cha mach dién hinh 3_18 :

Cho G =0, =0y =1lms, G, =0.2ms,
G, =10ss,e =107, F, = 50

G,
D
RIZ1 . wh=12v R3=1 vy 1 ' v
I A4 4 I 4 R2 6
| WA S Sy 7R S P
_ Ix Yix Ry I 2 R4
+ - Rj
Va =BT R = 1 é <Jy> Ix Va= 12V T 4 Ix 223 4
R4 = 1 o
: L
0 —
0 1 (b) = (@

Hmnh 3_18



3-7-Op_Amp :
3-7-1-Dan nhap :

-Né&u goi j vd j 13 hai ngd vio khdng dio va ddo cda Op_Amp.
J P Y

-k |2 nut ngd ra.
-k, 12 mit chudn do d6 ludn biing zero.

=> Phuong irinh cin bdn phat sinh 3 hai ngd vao cia Op_Amp la :

\_I_/j - V.H’ =0 (ﬁ

-Bang 6 trinh bay dnh hudng clia phudng trinh ciin ban d6i véi ma trin A.

% Cal 38 a4t Biufn aém vio
J k é-"{ Jp & &, 4
] % A )
* \ .
I:"- ,‘};p N -t k
_ / G-, - ‘
! kpi‘ k. 0
X = Phuong trimhk
Iy cln bin
Bing &
+Xét mach khuéch dai vi sai nhu hinh 3_19 -
A Ap dung KCL tai 5 nidt, ta cé ¢
R1 R2 b A
9 : Y =0 O
f i 'r/: _i E
N E V-1,
:ll{-'; + } - 3+I32=O (2
1,52 Vm R3 -
= BV K
v 0 R, SN ©)
- R, R,
= = V- V-7,
TN, ()
R R
V=1
5TV -1 (5)
e
-Phudng tiinh cinbdnchongd vao ¥V, : ¥, =V, (6)
-Phuong trinh cin bdnchongd vao V,, : ¥, =V, Q)
-Phuong trinh cin ban cho Op_Amp : V.-V, =0 (8)



=> Hé phudng trinh twén dugce viét dudi dang ma udn :

X 3
= ¢ L N B v, 5 )
1 : . R,
0 x & 0 aflo vy oo i, G
g -— +,1 o0 cfo o} o % ¢
ORCR
I 0 ot -~ o v 7 c
R B &/ £ )
: ! ; i )
R, R,
1 0 J J R A R i a1
No 0 0 b O 0 Ia Y
o ot 1 0o o ||k
‘ i V=V, |

Tao bdi hai ngodndislép o _ v
1 = Vil

3-7-2-Nhén xét :
+Ma tran A dudc thanh Jip bdi ba thanh phin :
“Thanh phin thit nhd't duge thanh 14p theo quy ludt chung.
_Thanh phén thi hai dugc tao ra do phudng trinh ciin bdn cua hai ngd vao.
“Thanh phan thit ba dugc tao ra do phudng trinh ¢in bdn cia Op_Amp, c6 quy luit
nhu bing 6.
+Bi&n thém vao 1a cdc dong dién 1, 1. {,.

3-7-3-Giai thuit :

~. ‘ ‘
i > Pawtng trinh cdnbdn ¢da Op - Amp 1, -, = C

Phuong trinh cdn ban ciia Op_Amp dugc tim bdi ham A = A_OpAmp(m, J, Jjp .k, Ao)
. m la hang cdn thém vao.
.Chi s6 j va jp la hai it chita hai ngé vao khong ddo va ddo ciia Op_Amp.
.Chi s6' k g miit chibangora 'V,

+Trong hinh 3_19, néu chon R, = R, vd R, = R,, ta c6 tdp tin H3_19.m nhu sau:

function H3_19 %Tap tir H3 19

cle

syms Rl R2R3 R4 Vinl Vin2

R3=RIl; R4= R2;

A = sym{zeros(5)); A= A_arrav(1,4,1/R1LA); A= A_array(4,5,1/R2,A);
A=A _arrav(2,3, 1/R3,A); A = A_array(3,0,1/R4,A);

A = A_OpAmp(8, 3, 4.5, A) %Phuong trinh cdn bdan cho Op_Amp

b = sym(zeros(8,1)); b(6,1} = Vinl; b(7, 1) =Vin2 %Xdc dinhmatrignb
Y = A\b; %Tim nghiém

Vout = simple(Y(5)); disp(] Dién thé ngé ra Vout =" "', char(Vout}])

A=A _Vsrc(6,1,0A); A=A Vsrc(7.2,0A); %oHai phuong trinh can bdn cho hai ngd vao

s
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Thidu 1: Xét mét mach khuéch dai do nhu hinh 3 20 :

-Opl va Op2 lam nhiém vy khuéch dai khong dio, ding dé ning cao hai tin hiéu vio ¥, va
¥, - haitin hiéu nay thudng 1a do tif cdm bién dua dén.

-Op3 1a mach khué&ch dai vi sai lam nhiém vu nhur mach trlr, vi viy chon :
R,=R, =R, =R, =R=47kQ

-Cac dién 8 R\, R,.R, xdc dinh hé s6 khuéch dai ctia mach, do dé chon :
R =R, =100kQ va R, =10kQY

Junction H3_20 %Tédp tin H3_20.m

cle
syms RI R2 R3 R4 R5 R6 R7 Vinl Vin2 R
Ri= R3;

Ri4=R;R5= R, R6=R;R7= R;

Y% Xdc dinh ma trgn A

A =sym{zeros(9)); A= A_arrav(3,4,1/R2,A); A = A_arrav(4.6, 1/R3.A);
A=A_array(6,9,1/R6,A); A = A_arrav(9,0,1/R7,A); A = A_arrav(5,3,1/R1,A);
A=A_array(5,7,1/R4,A); A = A_arrav(7,8,1/R5,A);

%Hai phuong trinh cdn bdn cho hai ngé vao

A=A_Vsre(10.1,0,A);

A=A _Vsrc(11,20A);

Y:Phuong trinh cdn bdn cho Op_Amp |

A=A_OpAmp(i2, 1, 3.5 A);

JePhuong trinh cdn bdn cho Op_Amp 2

A=A_OpAmp(l3, 2, 4.6, A);

%Phuong trinh cdn bdn cho Op_Amp 3

A=A_OpAmp(i4,9 7.8 A)

Y% Xdc dinh ma trdn b

b =sym(zeros(14,1));

b(10,1) = Vinl;
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b(11,1) = Vin2

% Tim nghiém

Y = A\b;

GPién thé ra

Vour = simple(Y(8));

disp({'Pién thé ngé ra Vour = ', "', char(Vout)})

v SeThay gid tri vao

R=47e3: Rf=100e3; R3=100e3; R2= 10e3;
Vour = eval(Vout);

AV = simple{Vout/((Y(1))-(Y(2)))); %Dé loi khuéch dai
disp(]'Dé lgi khuéch dai Av = ', "', char(Av)])

Bai tap :

ot

I-Tim dién thé ra ¥ va d6 1gi khuéch dai 4, cha mach hinh H3_21 :

#1 RZ . R Rz
vin1 G——"AR MM~ ANy A
R1 I
Vin2 (AN~ L
R1 v \ B Vo ’ 7
vinz G—AM— R
R -
Ving G\t P Vout vint 4 s VautT
’ N

= _ .
>V4 " >p3 -
_TL_CID_AmM @ _L_;p_;\mpz . A

Hirh3_21 =
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Chuong 4
* A’ e
Bién doi Laplace

4-1-Bié&n déi Laplace :

4-1-1-Dinh nghia :

a_Bién déi Laplace :

-Cho f()12 ham xdc dinh vdi moi ¢ 20, thi bi&n ddi Laplace cia haim 7(/) dudc dinh nghia
nhv sau :

£f @)= F(s) = j fe dr (4-1)

-Trong d6 : s=o + jw duge goi 1 bidn phiic hay bi€n s8 Laplace
£ 1a todn o Laplace.
F(s)1a dnh ciia ham £(t) qua phép bién doi Laplace.
-Bi€n ddi Laplace t6n tai khi biéu thic (5-1) héi ty, nghia 12 -

Tﬂf(r)l e "dt <w

Thidu : Bi€n ddi Laplace cia ham f£(1) = cos(wr)

+Taco: £[f(r)]= F(s)= G]cos(wt) e " dl

]

-Theo ¢Ong thife Euler, ta duge :

e AWt —wt
F(s)= J{e——i—) et = —

5 2 s+ w’

= £[f0]= Fis) ==

S+w

b_Bi&n ddi ngugc Laplace :

o+ pm

£7[F(s)]= £ () =-2% [Foyevds 4_2)

& = fn



4-1-2-Tinh chat ciia bi€n ddi Lapiace :
a-Tinh tuvén tinh :
“N&€u ham £, (1) ¢6 bién ddi Laplace 1a £[f] (r)] Fi(s) vi ham f,{1)co bien ddi Laplace l1a

gl f.(n]= Fo(s)thita c6
£la, £ ()t a 1,(0]= a Fis) L a, Fi(s) (4.3)
V3i a,.a. lahing s0

b-Anh ciia dgo ham :
_NE&u ham £{t)ed bien déi Laplace 13 £[£(1)]= F(s).thi:
id o
tL---—fU)}=-%'F(-ﬁ')—,f(0 )
ot
Trong d6 /(07 )12 diéu kién ban diu, néu diéu kién diu bing zero, 1a ¢4 :
[
44 f(f)J (5)

c-Anh ciia rich phdn :
NEU ham f(r)cd bi€n déi Laplace 1a £[j'(l)]= F(s).,ihi:

U;‘(r)dr} ris)
5

+Ung dung cuia Matlab :

-t e
a-Bién doi Laplace :

Ham laplace(f(t)) : Bién déi laplace cia ham f{1)
Ham ilaplace(f(t)) : Bién doi nguoc laplace cia ham F(s)
u{qi ham nay dugc cung cdp sdn trong thu vién cia Matlab

Thi du 1 : Bi€1ddi Laplace cia ham f(7) = cos(w¢)

Y% Tap tin H4_1.m _‘
function H4_1

syms w t % Khai bdo bién kiéu symbol
" ft = costw#); U Nhdp ham f(f)
% Bién dii Laplace
Fs= .-’up:’q_wUU

=i

Thi dy 2 : Bién ddi Laplace ctia ham f(1) =e ™ cos(wt)

G Tap tin H4_2.m
Junction H4_2

svmsw fd
[t = exp(-a*t}Fcos(w*);
Fs = laplace(ft)




Thidy 3 : Bi€n ddi Laplace cia ham —;if(!)
t

% Tdp tin H4_3.m
Sunciion H4_3
SYms w'
f=sym('f(t))
[ laplace(diff(f))

Bai tap : Bi€n ddi Laplace clia cdc him sau :
a- f(t) = sin{wr)

b- f(t) = ¢ sin(y)cos(wt)

c- f()=e' +e¥

d- £(0) = cos(
S0 005(20

b-Bié&n déi ngwge Laplace :
Thi du :

Bi€n doi ngugc Laplace clia ham F(s) = ——

S

57+ w?

% Taptin H4_4.m
Sfunction H4 4

SYms sw

num = w;

den = 72 + wh2;
Fs = num/den

ft = ilaplace(Fs)

Bai tap : Bién doi nguge Laplace clia cdc ham sau -

a- F(s)=— 106 +D)

s(s”+25+2)
] o (s-D
b Fls) = (s> +35+2)
1

c- F(S) = m

d- F(s) = __2_1_
5(s* +65+9)

e Fs) = 10(s + 3)

(s +2)(s +1)?
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4-1-3-DPinh luat gia tri ban diu va sau cling :

a-Dinh luit gid tri ban dau :

Dinh ludt nay cho bi€t gid tri ctia ham f(1) 1ai t = 0, bing cdch tinh gidi han cua sF(s)
khi s > cc

rl;m lim

1= >01()—(}—>—5F()

Thi du : Tim gii tri ban dau ca ham F(s) = M

s(s°+25+2)
F(0) = lim _sF(s) = lim o 1(2)(.5‘ +5) _ lim 1’0(5 o 0
\ §—> % s—>00 s(s°+25+2) s—->o (5 +25+2)

+Ung dung Matlab :

| Ham limit (F(t), t, ) tinh gidi han cha ham £(1) khi ¢ -> o

S%Tdp tin H4_5.m

| function H4_5

i Svms -

nunt = 1O¥(sA2 + 1);
den = s¥(s8242%s+2);
Fs = num/den;

L fo = limit(s*F5, s, inf)

b-Binh ludét gid tri sau ciing :
Pinh luit ndy cho bi€t gid tri clia ham f(t) tai t = oo, biing cdch tinh gidi han clia sF(s) khi s -> 0

Iim

1 )"——-—SF(S)

f—>:>c

10(s* +1)

Thi du : Tim gid i sau cling cda ham F(s) = ——5———
s(s”+25+2)

f{dc):—!—ll SF(s) = lim_S .1(?)(_3-3-;»1) _ lim 120(52+1) _
s—>0 s=>0 s(s”+25+2) 5->0(s" +25+2)

+Ung dung Matlab :

o
% Taprin H4. 6

function H4_6

SYMS <

aum=10%(s"2 +1);

| den = s¥(s”2+2%s+2);
Fs = num/den;

| finf = limit{s*Fs, s, 0)




4-2-Ung dung ciia bi€n déi Laplace :
4-2-1 Gidi phudng trinh vi phén :
Cho phuong trinh vi phin cidp 2 sau :

2

de?

d
o)+ SEy(f) +oy(ty=e" (1).

Tim y(t), bi&t diéu kién ddula »(0)=1 va y(O)=1.

+Gidi :
-Bién ddi Laplace phuong trinh (1), ta ¢6 :

¥ ()= 5p(0) = y (03 + S[sY(s) = y(O)] + 6¥(s) = _1;_1
_ -

Y(s)[s’ +55+6] = -1—+s+1 +5
s+1
1 . s+6
(s+1)(s> +55+6) (52 +55+6)

= ¥(s) =

-Bi€n doi ngudc Laplace, ta ¢6 k€t qua sau

y(t) = (—;-e" +3e7¥ —ge"’” (1)

GTdp tin H4 7.m

function H4_7

syms §

numl = I; num2 = s + 6;

denl = (s+1)¥s"2+5%s+6); den2 = (s"2+5%5+6);
Ys = numli/den! + num2/den2

vyt = ilaplace(Ys)

Bai tdp : Gidi phuodng trinh vi phan sau :

5

dr’

a-

5

b'g%y(r) + 2%}«'(:) +y(t) =e ¥ Bi€t diéu kién ddu 1a ¥(0)=0 va y'(0)=0.
!

2

dt’

3 2

d d-
d-2_y(t)+4
dt’ ¥ de’?

y(t)+ 3—;1)/(!) =10e"* . Bi€t tat ca diéu kién ddu bling 0.
4

)y +11 %y({) +30y(s) = 4u(r). Bi€t di€u kién ddu la y(0)=0 v y(0)=0.

c-—q——y(r) + 4diy(r) +4y(t) =u(t). Bi€t di€u kién diu la y(0)=0va ' (0)=1.
!



4-2-2 Giai phudng trinh tich phén :
Tim y(1) ctia phudng trinh sau

!

% YO +23(0) + [y M dA=10ulr) (1). Bict didu kién ddu 12 y(0) = 0.

{

+Gidi
-Bi&n ddi Laplace phuong trinh (1), ta ¢6 :

sY(s}+2Y(s)+ ) = 0
s+2 s
10(s +2)

Fis)=————
= Hs) s(s+4s+5)

-Bi€n ddi ngugc Laplace, ta ¢6 k&t qua sau :

y(£) = (d=4e™ cos(t)+2e™ sin(r)u(r)

86

GTdp tin H4_9.m
function H4_9

SYMS §

num = Hres+2);

den = s¥(sM2+4%s5+5);
Ys = numsden

vt = iluplace(Ys}

Bai tap : Tim y(t) ca phuong trinh sau ;
a- gy(t) + jy(/l)e‘z”'“dﬁy = u(1). Bi€t diéu kién diu la 3(0)=0.
(71 o

r

b- diy(r) +2y(0) + jy(i)dﬁ =1-¢" . Biét diéu kién diu 13 (0) =0, t>0.
!

0
c- diy(f) + 230+ fy(ﬂ,)e—g“—”'-"d;. = 4u(t). Bi€t didu kién ddu 1a 3(0) =1, 0.
'( 1

d- () + [(A)™'dl = ruir) . Bi€t diéu kign daula y(0) =1, 0.

0
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4-2-3 Gidi tich mach phi tuyén :
-Quan hé giiia dién the' va dong dign trong mach thuin dién tro
Trong mach thuin dién tr3, dién thé va dong dién trong mién théi gtan i :

v{f) = Ri(z)

Bi€n ddi Laplace phuong trinh wén, ta ¢6 quan hé gita dién thé va dong dién trong mién tin s&
phic s 1a :

V(s)= RI(s)

+0— +0 —
1(t) I(s) J
v(t) R (__’E__) V(s) R i";
o " !
(a)

-Quan h¢ gitta dién thé' va dong dién trong mach cé dién dung :

v(1) = (L i(x)dx + v(0)

9]

d
(1) = — vt
in drl()

Bign doi Laplace ta ¢6 quan h¢ giita dién thé va dong dién trong micn s 13

],'(g) — m + iq_}_
sC §
1(8) = sCV () - Cv(0))
I(s)
+ O + Oy +0
(1) 1 Its) —[
sC + N
v(t) pe PELIEN V(s) . l = V(s —1 = {7
(0 o -
— 7 . CVT
(b)

-Quan hé giita dién thé va dong di¢n trong mach ¢6 dién cam :
o
viey=1L—it
{t] 0 {1

i(0) =%Ojv(x)dx+ i(0)

Bién d6i Laplace ta ¢6 quan hé gitta dién the va dong dién trong mién s 1a :

oy L), 1©)

sL s

Vi(s)=sLi(s)— Li((H
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I(s)
+ O + +0 >
iw | N I(s)
L B
0
V() E £ v | - vy L1E QO
i{0)], Lile) §
o— OJ -0
Hinh4_11 (c)
a- Ap dung phuong phap phin ra mang dién :
+ Xétmach dién hinh 4_12
1 @
1,(0) O 5 sl L, (0)
) R S 1 2 2% 2
S f‘cvlcoi peon A Jrt—
* R
< vz=c, b A 1T v
- s, !
f b = T 2 § e
() fx(OJT i, LR, LE\ o, 1) 7 o)
L3 (0)
(a) ]
Hinh 4_12 (b)
+Luuy :

- Trong hinh (a) mach du’dc cho trong mién thdi gian, cdc ky hiéu 4,(0), i,(0) 12 ning ludng tich
trit ban ddu clia L, L, viv,(0), v,(0) 12 ning lugng tich trif ban dau cda |

¢, G,

“Trong hinh (a) mach cho & mién thdi gian t, khi 4p dung phin rd mang sé cho phudng trinh vi
phin bac hai. Gidi mach nhu viy dudgc goi 1a gidi trong mién thdi gian.

-N&u bién d8i Laplace mach dién, ta ¢6 trong mién tin s& phitc nhu hinh (b), nghia 14 chuyén
mach dién tir mién thdi gian t sang mién tAn s6 s . Ta ¢ gidi mach trong mién tan s& phuc.

+Ap dung trong mach dién hinh 4_12 (b), vdi ma trdin A va b dudc tim theo quy luat
trong chudng hai, t1a ¢6 :

Rit — +— 4+ _ 2 T
1 T SCQ_SLI sCQSLl ——t_ LtV
1 \Y)
- — -5 — +sL,tsLo+R 2 .
s C, Ly C, ! E ——+L111-L212+vb
A b

Sunction H4 12 %Tdp tin H4 12.m

symss RIR2vIv2ClI C2LIL2 ili2va vb

A = sym(zeros(2)): %elim A

A=A array(1,0RI+(1/s*CI) A);

A=A array(1,2,(1/s*C2)+s*L1,A); A =A_array(2,0.s*L2- R2, 4}

b = symezeros(2,1}); b = b_array(1.0,(v1/s)-(v2/s)+(L1*i1)-vc.b); %Tim b
b = b_array(2,0,(v2/s)-(L! *X+(L2*2)-vb, b)
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Thidy :
Tim dién th€ v,(7) cda mach dién hinh 4_13:

Ry=6k2 R, =4k V() (V)
=L 2 ¥
() C=1oogF]R3=8kQ I|MAD

—o o 03 '
Hinh 4-13 (a)
-Trong hinh (a) mach dugc cho trong mién thai gian va ty C khong tich trif ning lugng ban diu.
-Bién d3i Laplace mach dién ta ¢6 hinh (b)

Za) Zn
g J " ) Zm=Ry. Z 4=k,
md Zg Zu3 p s Z . .=R. 7 b
VST 1.6 ’(‘32(3) Vo) BRI T
| . 7O = £v)
(b)
+Diing phudng phdp truc ti€p, ta ¢6 ma trin A va b nhu sau -
: f
R 4+ L -~ _1 YV
1 - . = <
1 1
s C sC TRy + &3 0
A b

+Chi vy :
Trong Matlab st dung ham heaviside(t) dé thay cho ham ndc don vi u(t)

Y%Tdp tin H4_13.m

SJunction H4_13

clc

syms Rl R2 R3 Cs Vs ¢

Zrl = RI; Zr2 = R2;7Zr3 = R3; Zc = 1/ C*s);

%Tim A .
A = symfzeros(2)); A = A_arrav(1,0,Zr1,A); A = A_arrav(1,2,7Zc,A); A = A_array(2,0.Zr2+7r3,A)
b = sym(zeros(2,1)); b= b_array(1,0,-Vs,b) %Tim b

Y = ANb; %Tim nghiém :

Rl =6e3;R2=4e3,;,R3=8e3;C=100e6; %o Thay gid tri vdo

Vs = laplace(9*(heaviside(0.3-1))}; %Bién déi laplace cia ham v(t)

Y = eval(Y);

12 = Y(2); %Tim dong dién 1,(s)

Vos = I2* R3; %Nghiém Vo(s)

Vot = ilaplace(Vos); %Tim nghiém theo thii gian v, (t)

Vot = vpa(Vot,2) %Pon gidn biéu thitc




Bai tdp : Tim dién th€ »,(1) cGa mach dién hinh 4_14 :

R =6k R,=dkQ vy (V)
APy Ay o
v T T  v,@
C= 10027 Ry= Q)
1
Hinh 14_4
b- Ap dung KCL :
+ Xét mach dién hinh 4_15, mach khéng tich trif ning ludng ban dau
. #1=3
"= N EP Vy A 72
R2
=L R2 1 t 2
T 2 <. ¥, “
%3 B OV % )
tor r Yok TV,
o Wleh =
Vith =120
e ==0
no = Hinh 4_15 woE
4
-Trong d6 : I{s)=—. V(.s-)zg. Z,=Ls. Z, = -1_
s 8 ' Cs
+Ding phuong phdp truc ti€p, ta ¢6 ma trin A v b nhu sau :
4 1 1
— - — 0 Q
£ & ° 1
1 1 ! 0
- — t—+4 -sC -
R & sLtEC sL 0
o -sC sC 0 ! 0
1 1 1
0 - 0 — + — o 0
sL. sL &,
0 0 ] a 0 VS—E'

90
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Y% Tdp tin H4_15.m

Junction H4_15

cle

syms RI R2 Ls Ctla Va

ZI = (L*3s); Ze = 1A C*s;:

Vs = laplace(Va*(heaviside(1))}

Is = laplace(la*(heaviside(t}))

% Tim A

A = sym(zeros(4)); A= A_arrav(1,2,1/R1 A); A = A_arrav(2.4,1/721 A);
A=A_arrav(2,3.1/Zc,A); A = A_array(4,0,1/R2,A);

A= A4_Vsrc(5.3,0,A) % Phuong trinh can bdn cho Va

%Tim b

b =sym(zeros(5,1)); h = b_arrav(0,1,1s,b); b(5.1) = Vs

Y = ANb: %Tim nghiém trong mién tdn 56

Vos = Y(4); %Nghiém Vo(s)

RI=3;R2=2;L=1;C=I;1la=4; Va=12; %Thay gid tri vao
Vos = eval(Vos ),

disp({'Dién the¢'ra Vos = ", char(Vos)]), disp(*’)

Vot = ilaplace(Vos); %Tim nghiém trong mién thoi gian

disp({'Dién thé ra trong mién thoi gian Vot = ', char(Vot)])
fplot(char(Vor),[0,10}) , grid %Vé hinh

title('Ddp dng ngé ra’,'FoniSize' 15, color’.'r','FontName', VNI-Times’)
xlabel('Mién thoi gian’, FontSize' 15, color''r L FontName','VNI-Times'}
viabel('Bién d¢’, FontSize', 15, color','r' 'FortName','VNI-Times )

Bai tap :
I-Tim dién th€ V()

-
o L ';II o -
R - i e
J R ¢ NI , ~ )
R » 0naf BT {jx R - =
i -..‘S.I
by "
' Hink4_16

2- Tai t=0 ddéng khod k. Tim dong dién i(r) tai t > 0, bit cudn diy va tu dién khong tich tri

ning fugng ban diu .

< ks €0 s pas
\j- AAA A LA
. (t=01 :
v(t) 6) i) L V(U@ 1© 1 Ctzd L
100sin{500t) l D.01H 1008in(500t) ; i 2
{a) Hinh 4_17 ()
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3- Tai t =0 dio trang thai khod k. Tim dong dién tai 1t >0,

t=0) g =12 Eg,=1Q -
- W'r Wv va(t)

gk 25 (£=0) 1
v = 4y | Eram | T <=3
'[Ve,= v
Hinh 4_18

+Hudng din :

-Trudc thoi diém tdc ddng vao khod k, tu C dude nap dién vdi ngudn dién thé ¥V, =1v nhu viy
tu C dugc tich trit niing ludng ban diu la v, {0)=1v

- Tai t = 0 ddo trang thdi khéa k, ngudn dién khod ¥V, = v xem nhu khéng tham gia vao mach,
trong mach liic ndy chi cdn ngudn dién thé V, = 4v. Do d6 dong dién qua cudn L 1 i, (0) =14,
mach dugc vé lai nhu hinh (a)

R=IR R=1Q

A Ao v, ()
=L L=1H — A~ 1
F=41t) l? vo{0) = v “ ZF
0 =14
(a)

-Bi&n ddi laplace mach dién ta ¢6 nhu hinh (b)

4
! Y
~ 1
Z zZ., =
hdi YA cl ¢
V(T \V £ \ = s
. v,(0) = Li (o) =1v

Il(s) + —- Vg
o Lo ]

v vl 1
¢ = = -
(b) § S
4- Tim dién th€ v, (1)
Y _ o wlF v,
; 2v. () R
t | 1
1”@ R C, O o Hinhd_18(0)
* 162 17 iF :
1u(t) (A)




4-3-Ham truyén dat ciia mét mach dién :
4-3-1-Téng diy: va téng tré :
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- Thinh phin thy déng Téng trd Té?ng din
v, =G=L
R Zz=R . R
. 1 1 /90°
L Z,= jWL=wL /%0 YI'M‘_‘_E_‘_—
- L N4 i vy swe=wo [0
WG WC
Bdng 1
+D3i véi mach ndi tiép :
-“Tonp ud tuong duong : Z, =Z, + Z, + Z, + ...+ Z,
» . 1 1 1
-TOng dan tuong dudng : —=—+—+—+...+—
K\‘ 1 2 3 Yn
+D3i vdi mach song song :
2 1 i 1 1 1
-Tong trd twong ducng: — = — 4+ —+—+ ...+ —
Z, Z, Z, Z, Z

-Tdng din tudng duong :

4-3-2-Ham truyén dat :

Ti s6 giifa tin hi€u vao-va ra dugc goi 1a ham truyén dat clia mét mach dién :

Ngd ra

——— y({)=¥e*

Ngd vio
x@)=Xe® —» Mach tuyén finh
Ham truyén dat ¢6 dang :
X
H(sy=—
(s) v

+ C6 4 loai ham truyén dat :

-Né€u tin hiéu vio va ra cing 13 dién th€ thi ham truyén dat 12 hé s6 khuéch dai dién

the A4, (s).

-N€u tin hi€u vao va ra cling 12 dong dién thi ham truyén dat 1a hé s& khuéch dai dong

dién 4,(s).
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-N&u tin hiéu vio 1 dong dién va ra la dién thé thi ham truyén dat 1 dng trd truyén
dat Z(s).

-Né&u tin hi¢u vio 12 dién th€ va ra 13 dong dién thi him truyén dat 13 dng din truyén
dat Y(s).

Thi dy : ' ,
Tim hé s& khué€ch dai dién thé 4, (s) clia mach dién hinh 4_19

1
R1 o

AN s

v =L LSE ®R2

Hinh 4_19

+Dung phuong phdp fruc ti€p, ta ¢ ma trin A vi b nhu sau :

R+ sL -sL

~sL 5L+i+_1_
7 sC Ry 0

A b

%Tap tin H4_19.m
Junction H4_19

cle

syms RI R2 Ls C V!

Zi= (L*s);

Ze=1/4 C*s);

%Tim A

A =svm(zeros(2));
A=A_arrav(l,0R1LA);
A=A_arrav(l,2,ZlA);
A=A_arrav(2,0,Zc+R2,A)
%Tim b

b =svm{zeros(2,1});

b= b_arrav(1,0,-V9b)

Y = A\b; %Tim nghiém

12 = Y(2) %Dong dién 12(s)
THé 56 khuéch dai

Hs = (I2*R2)/V1;

disp({'Hé s6 khuéch dgi dién thé = ', ', char(Hs)])




4-3-3-Dic tinh tin sd :
Cho ham truyé. da hé théng

K(s—zXs— z,)

H{s)=
(s=pHs—ps)

- V1 2.z, 12 cdc zero va p,, p, 13 cdc eye.
Néu thay s = jw, thi H(jw) 12 mot ham theo tin s6 w. Tai m3i tin s§ cia w 13 w, ham s€ ¢é bién
do va pha tudng ting.

K. (jw, —z))(jw o
(Jw, = p w, = py)

H{s=jw )=

Véi (jw, -z)=2Z.e"" v (jw, - p,)=Pe™ tacé ham truyén dat duge biéu dién dang bién do

va pha nhu sau : _
K,,HZ, Fi HU}%> =:'§a’_:¢j

[Hijw)=—— va =

+VE€ ddp ing bi€n 46 va pha cda ham sau: H(s) = —
s+

[ N I o]
| e

% Tdp tin H4_20.m

Junction H4 20

cle

num = input('Vao tik s6 ham truvén [0, 2]+ ') ;

den = input('Vao mdau s6 ham truyén [1,2,17] "} ;

g = tfinum,den) %Ham truvén

w = linspuce(1,8);

h = freqgs{num,den,w};

mag = absth);

phase = angle(h);

phase =phase*180/pi;

subplot(2,1,1), plotfw,mug)

title('Ddp ung bién dj','FontSize', 15, color''r','FontName','VNI-Times ), grid on
subplot(2,1,2), plot(w,phase)

title('Ddp ting pha','FoniSize', 15, color','r' 'FontName','VNI-Times "} ,grid on
xlabel('Tan s&", 'FontSize' 15, color','r','FontName','VNI-Times')

Bai tap :
+V& ddp tng bién d6 va pha dng v6i 0 < w <10cla him sau :

H(,S) — —s'*-i_
(s +6)s+8)
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4-3-4-Pdp \ing tdn s6 ciia hé théng sif dung bi€u dé Bode :

Xét mot hé thdng ¢6 ham truyén dat :

sy < 106 +3)
(s +1)
Thi hé thdng sé& ¢6 diic tinh tdn s0 14 :
. 10( jw + 3
H(jw) = o2+
Jw(jw +1)

Vi H(jw) cé dang phifc nén c6 thé bi€u dién dudi dang dai s6 hay cuc nhusau ;

H(jw) = P(w) + jO(w) = M(w)e’*™
Trong d6 P(w) 12 phan thuc vd Q(w) 12 phin do.
M(w) 1a ddp dng bién dd va ¢(w)1a ddp (ing pha.
Ta ¢é quan hé nhi sau :
M(jw) =[H(jw)| =y P* (w) + O(#)’
o)
P(w)
Bi€u dién dic tinh tin s6 bing biéu d4 Bode cé hai thanh phin :
+Bode bién dp : Bi€u dién mdi quan hé giffa logarithm thip phin clia ddp ing bién d6 L(w) theo
tan s& w. Trong d6 L(w) = 20log(M(w))
V&i L(w) la ddp dng bién dd tinh theo don vi dB.
+Bode pha : Biéu dién mdi quan hé clia ddp ¢ng pha @(w) theo tdn s6 w.

-1

@(w) = tan

C4 hai dd thi trén dugc vé trong hé toa dd vudng géc, truc hoanh w dugc chia theo thang logarith
thip phin vi khodng cdch giifa hai tAn s& hon kém nhau 10 14n duge goi 12 1 decade.

+Ham bode (num, den ) : BE vé biéu dd Bode bién dé va Bode pha.

+Xét mach khuéch dai Cascode nhu hinh 4_21

R7
. AW
5
| : l
Zre 7 ¢ Srs Lo Bk
‘!\ gmVx2 I
R3
R1 v, C2
4] ApA 3| "
=L — 1 4 3 R4
v, R2 4
.[ ? % gmVxl T 3
<

1o Hioha2 -
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R =1.5kQ, R, =10k, R, = R, = 2.5k, R, = R, = 100k
Cho R, =R, =18MQ, gm = 40mS,C, =C, =15pF.C, = C, = 0.6 pF
C, =2pF,C, =1.5pF R, = 0.5k

GT@p tin H4_21.m

| function H4 21

cle

syms RI RZR3IR4R5R6R7RERC 5 Cl1 C2 C3 C4 C5 C6 gm Va

Zel = 1/ Cl*s); Ze2 = INC2%s); Ze3 = 1IN C3%s); Zed = 1 C4%s); Ze5 = 1/ CS*s): Zo6 = A
Co*s); Vs = Va/s;

A =symfzeros(5)); A = A_arrav(1,2,1/R1,A): A = A_array(2,0(1/R2)+(1/Zc1),A);
A=A_array(2,3.(1/Zc2)+(1/R3),A); A = A_array(3,0.1/R4+(1/Zc3) A); |
A= A_array(4,0,1/R5.A); A = A_array(4,3, 1/R6+(1/Zc4),A): '
A =A_array(4,5,1/R7+(1/7c5),A); A = A _arrav(5,3,I/R8A); A=A _array(5,0,(1/Z¢c6)+(/RC)A);
A =A_Vsrc (6,1,0,A); Y%Phuong trinh can bdn cho Va

A=A_l Vsre(7,2,0,3,0,gmA) ; Songuon phu thude thit ] gmVs]

A=A_l Vsrc(84,0,50,emA) ; Y%nguén phy thudc thit 2 gmVs2

b =sym(zeros(8,1}); b(6,1) = Vs %Tim b

Y = Ab; %Tim nghiém

Vo = Y(5); Hs = Vo/Vs;

Rl = 15e3; R2 = 2.5¢3;R3 = 18¢6, R4 = ]00e3; RS = ().5¢3; % Thay gid 1ri vao

R6 = 2.5e3; R7 = [8e6; R8 = 100e3; RC = 10e3; Cl = 15¢-9 -

C2 = 0.6e-9; C3=2e-9; C4=15¢-9; C5=0.6¢-9: C6= 1.5¢-9 ;gm = 40e-3;

Hs = simple(eval(Hs)};

[num,den] = numden(Hs); %Tdch ttva mdu s ra khéi ham truyén dag H(s)

num = symZpolyv(num) ; %Ldy cde hé $6 ciia da thite 1t

den = sym2poly(den) ; %Ldy cdc hé s& cia da thite méu

| bode(num,den), grid %Vé bode bién d6 va pha

Thi du : V& bi€u dd bode ciia hé thdng sau :

(105 +1)

(_;(S - R Ry

$(s +1}(0.001s* +0.15 + 1)

Junction ve_bode
cle _
num = {10, 1] ; %Vao tit s6
dern =conv({1, 0}, [1, 1}]); %Vao mdiu s&
den =conv(den , {0.001,0.1, ] );
= tf (num , den , ‘inputdelay’, 0.1) ; %Tinh ham truyén
pk (G)
Y%Ve
bode(G), gird




Bai tap : V& bidu dd Bode cho cdc hé théng sau :

- 10000(s +2)

a- Yy = —
v+ 1)+ 100)
DY
b- {5y = _,)S :
(5 + 030y +45+100)
"} .
c- Hisy = — “f_(iD _._
& N
s+ +1)
2 36
5 .
d-1(s) = e+ D

(105 + D055 + D00.055 + 1)

AY ( . L
e 000D
ss + DKy +10)

4-4- Giai tich mach dién trong mién tian so :

4-4-1-Dén nhip :

ML sO phie 2 thudng dugce dién1d 1 trong 3 dang sau :
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| 7 =X+ 1%y (h
: 2 =17 1%cos( @) +1%sin( @) (2)
l R

7=z 1*€ (3)

Trong do :
+ x 13 phan thige.
+ v 12 phin do.

- - K 3 Al
+BOIEnlz= x4

s v
+ (Goe = arctan”
X

+Ung dung Matlab :

Tén ham
sz}
conjiz)
: reaf(z)
| imagiz)
angle(z)
atun2(imag(z).real())

Chiic ndng
Tinh do Ién néu z la s& phitc
Tinh lugng lién hgp phifc cua 2
Tinh phén thuc cia 2
Tinh phdn do cia z
Tinh géc B(radian}
Tinh gic 0, vdi —n<0<x




Thidy :

Z = 4+5% %Cho s6 phiic 7.

Re =real(Z) %Phin thuc Z

Im = imag(Z) %Phin 4o Z

%Tinh dd ldn cda 7,

Value = abs(Z)

% Tinh goc

theta = angle(Z)* 180/pi %D3di ra do
%Hay tinh géc¢ biing atan

theta = atan2(imag(Z),real(Z)) *180/pi

4-4-2-Bi€u di&n ham lugng gidc trong mién thdi gian :
+Xe€t song sin sau :
x(wi)= X, sin{wr)
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V@i x(1) ¢6 thé 1 dién the v(t) hay dong dién i(1) , X, 14 bién d6 hay gid tr cue dai, w13 tin s&

gdc duge tinh bing radian.
Chuky T =2z

Tinso f :%

Tan s6 géc w = 2;—” =2nf

x(wt) x(t)
XM":\_ - XM"T‘- -
B / in
2 > Wi . 2
R S R { g1
2 2 /
Y
_XM ________ LXM _______ _

B4 thi séng sintheo wt va t

+Trudng hgp tdng qudt, ta ¢d :

x(1) =X, sin{wt + &)
V61 (wr +6) 1a géc cda ham sin, va # 1a gée pha

A x()
- x(8) = Xy, sn{wi + &)
/ x() = A, sm(we)
/ m 7
2 Wt
-H}—-l <~
g




Qua hinh vé ta nhan thiy x(/) = X, sin(wt + 0) thi s6m pha hon x(wt) = X, sin{ wt )
mét goe la 6 '

Thidy :
+X¢ét mach dién hinh 4_22 , véi v (1) =V, cos(wi)

10

Hinh 4_22

—Ap dung KVL cho mach dién ,ta cd :
d ' _
L o i+ Ri(D)y =V, cos(wi) (1)
f .
-Vi v (1) =V, cos(wt), nén dong dign trong mach phai ¢6 dang i () = Acos(wt +¢)
=> [ (1) = Acos(g)cos(wt) — Asin(@)sin(w?)
i (1) = A cos(w)+ A, sin(wt) (2), v8i A4 = Acos(¢) va A, = Asin(g)

“Thay vao plwrdng trinh (1)
{ : - .
LfE(Al.cos(wt )+ A, sin(wr)) + R(A, cos(wt) + A4, sin(wi)) = ¥, cos(w?)
— AwLsin(wt)+ A,wL cos(wt)+ RA, cos(wt) + RA, sin{wt) = V,, cos(wt)
‘Pbng nhat biéu thifc trén, ta ¢d :

— 4w +RA, =0 (3)
AR+ Awl = V.,

-Gidi hé phuong trinh (3), ta dudc :

RV
A =— Mz 7
R +w L
wlV,,
TR 4wl

“Thay vao phudng trinh (2)

r

_ RV, wlV,, .
i (1) = ——L—-cos(wt) + ——-5—sin{w!
O LRSI :

100
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- So sdnh véi i (1) = Acos(wi + @)

RV,
Acos = _"“U,,—.J
#) R +w'l?
wil,
Asin{¢* = —— i
&= w’ L
. tan(¢)=flsm_w')=_“_"£ o= tan“(L'L)
Acos{¢) R R
-Kht a6 :

(4sin(g))’ +(Acos($))’ = 4’

42 :( RV, Jh 4| - wll,, i _ VME
R +wil? R +w'l’ R +w'l?
y

M

VR +w’ [

-Viy dong di€n chay trong mach la : i(t) =

= 4=

VM

VR + WL’
+Néu :

-L=0=> ¢ =0, thii(t) s& cung pha vdi v(1).
-R=0=>¢=90", thii(t) s& tré pha so vdi v(t) mdt géc ¢ = 90" .

cos(wt —tan "' (L;))

4-4-3-Bi€u di&n ham lvgng gidc trong mién phijc :
Theo phuong trinh Euler ta ¢6 ;

Jwr

e’ =cos(wl)+ Jsin(wt)

Phén thyc : Re(e™) = cos(wt)

Iy

Phando: Im(e™ )= jsin(wf) :

+Xét mach di€n hinh 4_22  n€ucho v () =V, e™ thi dong dién s€ ¢ dang :
i(ty=1,e™"? v6i I, va ¢ chua biét
-Thay vao phudng trinh (1)

d oo , .
LZ(IMG”""'“’)+ R(I, ey =V, e™
4

= jwli e + Rl e =V,

r Kd | Wf,_
W I/,w I’. Al -tan (--E.?

Af
= - = e
R+jwl  JR* 4+ w'I?

-Bdng nhat biéu thire, ta ¢6 :

=1,

] — I/ttf
M 2 I 2
R +wlL’
wil
=—tan'(—
¢ ( 2

-Viy dong dién chay trong mach 13 ;

i(1) = A—-—Tcos(w! —tan ™' (%L))
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4-4-4- Bidu didn ham lugng gidc theo bién d6 va géc pha :
Ta nhin thay dién thé v {f) =V,,¢™ va dong dién i (1) =1,,¢’™"*® 6 cling tAn s6 w, vy néu

bo di hé s6 e thi lic nay dién thé va dong dién vin dugc dién td ddy di bdi bién dd va pha
cland :

v (” = V.” COS(W;' + 9) =Re ”.’Iueﬂwwm]

vt = 8

-N&uU bd di hé s6 ¢, thi v(t) va i(t) ¢d thé dugde bidu dién dudi dang sau

v(0y=V,, cos(wi + 8)=Re [V, e dugc thay biing
v o= Iy ﬁ
Va ifr)y=17,, cos(wi + ¢y =Re [V, e’ dugc thay hiing
1.5, /8
+Xét mach dién hinh 4_22  néu cho v () = Ve’ v&i pha Vo= Ve &
Vi i(1y=Jle™ véipha I = f.uﬁ

-Thay vido phuong trinh (1), ta ¢6

Li [e L + R[(’ i — J/ye_,l\lf
dt

= jwlle™ + Rle™ =V e

-Viviy: /
¥ i* P o W
- —_— gﬁ = —_—— —t' 1 —_—
f Rt pwl e Foie L ® %

-Viy dong dién chay trong mach a :
V AL
i(t) = ——L——cos{wf —tan "’ oy
VR +wi L] R

+Ta nhin thiy :
-v(t) bi€u dién dién thé trong mién thai gian
Pha V biéu dién dién th€ trong mién tin s0, chi chita bién do va thdng tin vé pha.

Midn thdi glan | Miéntdn &

Acog{wt £ &) .fi—tu_ﬁ_

Asin(wt £ &) Z; g —90°
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Thidul:
Cho v (¢) = 24¢cos(314f —45") v i (1) =12sin(314¢ + 120"). Béi sang dang goé¢ pha

+Gidi: Sirdung bing 1, 1a dude
V=24 vy o A0t 13 S
Thidu 2: Cho: f=50Hz,
; 0% s 1o10/ 75" ,, L \
V=16 L4 val=10"""" Hiyddi tit mién tn s sang mién thdi gian

+Gidi o v(1)y=16cos(314¢ +20") va i (1) =10cos(314¢ - 757)

+Taom lgi ;

Dign thé v(1) hay dong dién i(t) ¢6 thé bidu dién duoc | trong 3 cdch sau :
Trong mién thoi gian @ v (1Y =V, cos(wt)

Bty

Trong mién phitc : v{1) = Ve

i
Vo= VM.{:_{?_

Trong nien tin s ;

4-4-5- Ung dung :
+Ung dung 1 :
Tim dong dién i(t), né€u biét v (1) = S0cos(wt + 30" (V)

ift)
' Che @ £=50Hz R=250
R L=00mH =504k
1 Wt L

L T e p A

Hinh 4-23

Y Tap tin H1_23.m
Junction H4_23
cle
svms RL C w t pha biendo
D PO dién thé' v(t) sang dang phitc a + jb
V = biendo*exp(i*pha) .
Zr=R; ZI = j*L*w ; Ze = IAj*C*) ; %Khai bdo cde bién
A =svm(izeros(1.1)); A= A_array({,0,(Zr + ZI + Zc}, A) %Ap duns KVI tim ma trgn A
G Tim ma trdgn b
b =sym(zeros(1,1}); b = b_arrax(0,1, V, b)
I = A\b; 9%Tim nghiém
R =25 L=20e-23; C= 50¢-6;w =2"pi*50; pha = 30*pi/I80; biendo = 50: %Thav gid tri vae
GeTim I duci dang a + jb
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I = evalfl);

disp(|'Biéu dién dudi dang 1 1= """, num2str(1}}), disp(" )

Y Tinh bién do

bd = abs(!);

% Tinh pha

goc = angle()*180/pi ;

disp(['Trong mién tan s& 1= """, num2str(bd)," ', ' -> "num2str(goc)]), disp("’)
I = vpa{bd*cos(w*t+goc),4); %Tim I trong mién thoi gian

disp(|'Biéu dién trong mién thoi gian 1= """, char()]), disp("’)

+Ung dung 2 : Tim Vo trong mach dién hinh 4_24 : Cho f = 50 Hz

N ?"‘ Rl=2Q,R;=2Q.V=12@
bl i : Z,=j2Q,Z, = —jX)
Tv TZ, R2 Vo
Hinh 4-24

+Diing phuong phdp true 1iép, ta ¢6 ma trin A va b nhu sau :

Ri+7: -7 Ve

"Zc Zo+ Zl 4R, 0

A b

I G%Tap tin HE 24.m
Junction H4 24
cle
| syms R1 R2Zl Z¢ w t pha biendo
GPdi dién thé v(t) sang dang phic a + jb
V = biendo*exp(i*pha}
A = svm(zeros(2,2)); %Ap dung KVL tim ma trgn A
A=A_arrav(1,0, RI, A); A = A_array(1.2, Zc, A);
A=A_arrav(2,0, ZI + R2, A} b = sym(zeros(2,1)};
b=b_arrav(0,1, V, b) %*Timma trdan b
I = A\b; %Tim nghiém
Y% Thay gid tri vao
Rl =2:R2=2; ZI =2%; Zc = -2% ; w =2%*pi*50; pha = 0*pi/180; biendo = 12;
[ = evalli);
Vo = I(2)* R2; %Tim Vo dudi dang a + jb
disp(['Biéu dien dudi dang 1 Vo= """, num2str(Vo)]), disp("’)
bd = abs(Vo); % Tinh bién d¢ :
goc = angle(Vo)*180/pi ; % Tinh pha
disp({'Trong mién tdn s6 Vo = "', num2str(bd),'", " -> "num2strigoc)]), disp(’’)
Vo = vpalbd*cos(w*t+goc),4); %Tim I trong mién thoi gian
| disp({ ‘Biéu dién trong mién thoi gian Vo = "', char(Vo)]), disp(’ g




+Ung dung 3 :
Tim dién th€ cdc nit trong mach dién sau :
V1o 4r V2
IS Va

Du zE RS

Z,

c

— 3 Hinh4 25

Né&u chon chiéu Is nhu hinh v& thi k&t qua ra 4m :
I,(ty=13.11cos(3141 —=157.6") (4), c6 pha =-157.6" <0

Cho : F=50Hz,R = 20
Z,=J1Q, 2, =

Va =12 /30°
Ia = 2@0
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_.jIZQ

Nhu vy chi€u thite sif clia dong 1:(¢)1a ngugc lai véi quy udc biing cdch cdng thém 180°

1.ty =13.11cos(3141 +22.4") (4)

+Ditng phuong phdp tryc ti€p, ta ¢6 ma trin A v b nhu sau :

SL.|i 0
Zl
1 1
0 — +—
Zc R
1 -1
A

-1

[10+j1.7321

103923 + j6.0
b

G Tdp tin H4_25.m

Junction H4_25

cle

syms RZI Zc w t phaV biendoV phal biendol
%POI dién thé Va sang dang phitc a + jb
Va = biendoV*exp(i*phaV)

%Bdi dong dién la sang dang phitc a + jb
la = biendol*exp(i*phal)

%Ap dung KCL tim ma trgn A

A = symfzeros(2,2));

A= A_array(1,0, 1/21, A);
A=A_arrav(2,0, (1/2¢) + (1/R), A);

Yo Phuomg trinh cdn bdn cho Va
A=A_Vsrc(3,1,2,A)

TDeTim ma trdn b

b = symfzeros(3,1));

b =b_arrav(0,1, Ia, b);

b(3,1)=Va

Y% Tim nghiém
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—
Y = A\D;

G Thay gid tri vao

R=2; Zl =1%; Zc = -2%f ; w =2%pi*50;

phaV = 30%pi/180; biendoV = 12; phal = 60*pi/180; biendol = 2;
Y= evul(Y);

G Tim dudi dang a + jb

Vi=Y(l); V2=Y(2);, Is =Y(3);

disp(['Biéu dién dudi dang 1 VI = ", num2str(V1)]), disp("’)

| disp(] '‘Bidu dién duoi dang 1 V2 = "' num2str(V2}}), disp(" ')
i; disp(f ‘Riéu dién dusi dung 1 Is = """, num2str(Is)]), disp(" )

%Tim trong mién tdn so.

Y% Tinh bién df

bdvl = abs(V1);

% Tinhh pha

gocvl = angle(VIy*¥180/pi ;

dispt| Trong mién tdn s& VI = " num2strbdvi)," ", -> num2str(gocvi) ]} . disp("’)
9% Tinh bién do

bedv2 = abs(V2);

% Tinh pha

goev2 = angle(V2)*180/pt ;

disp({ Trong mién tdn sé V2 = 0 num?stribdv2),' ", > num2strigoev2) ), displ’)
% Tinh bién dd

| bdfs = abs(s);

9 Tinh phu

gocls = angle(Is)*180/pi ;

| disp(] Trong mién tdn sé Is = "', num2str(bdis),” "', ' -> "num2str(gocls}|), dispt’’}

Y% Trong mién thoi gian

VI = vpafbdvi*cos{w¥t+gocvi) 4);

Vdispff '‘Biéu dién trong mién thoi gian VI = """, char(V1}}]), disp("”’)
V2 = vpalbdv2*cos(w*t+gocv2).4);
disp(] 'Biéu dién trong mién thoi gian V2 = """, char(V2)}), disp(" ')

i Is = vpalbdIs *costw *t+gocls)4);

(fi.\‘p{/’[ﬁélu dién trong mién thoi gian Is = 7', char(is}]), disp(’’)
Is = vputbdls*costw*t+ 180+ gocls) 4); % Dong Is thdt sy
disp({'Dong Is thdat s = ' char(ls)]), disp(’’)




Bai tap:
I-Tim dong dién 7

Cho : f=50Hz,Z,=-/5Q, Z,=~/2Q2

AR | ¢
& R’ Zn Z.
vox o+ &y Ri=10Q2,R,=5Q,R,=4Q R,=8Q
S - - .
] T Za 3, . 2,520, 2 ,=J50
e ¥, = 100 /90°
(a)
2-Tim dién thé ¥, . cho f = 50Hz
: EE -
B ! P R=28,R=1Q,R =20
n B l 2 |+ 7 =7 =i2Q
§R1 %:Rﬂ Ze R;?;; 2. 70
i "\ - Ze=—j1Q
- v=24/0
(b)
q e v
— A —— R = R =R=12Q
) Z ) R; J Zz.z §+V Zuzzu-_—2_;'{}
-, 7 ;
- TR W, I c BE Z. = -1
7 - 1= 4/% @
— (©) )
=2 /45° vy
??ﬂ R=60,R=2Q R=20
y " 24 n P " 4 R,=2Q,RS=IQ,ZC = -y
&, & Z. v 2,73 0,1 =12/% 4
2R £k, Q B2V, £_50H:z
9
0= (d)
1 ?ﬁ i qzm ‘ Z,=Z,=¢J 84
) £l % 12 ity Z,=-1j
Tl OFA TR O BFR L/ o,
> v, =2 /957 (V)
= D

Hinh 4_26
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Chudng 5
Bién thé& va mach loc

5-1-Bi€n thé :

5-1-1-Dén nhap :
Quan hé gira dién thé va dong dién trong mach bién the :

d . d .
V](I)ZL]EHU)'FAMEIE(I)

d d
(=L, — L)+ M —i (1
v, (t) _drf_() dth()

Bi&n ddi Laplace ta c6 quan hé giita dién th€ va dong dién trong mién s 1a :

V,(s)= L,sl (s)— Li,(0) + MsI,(s) - Mi, (0)
V() = L,sL,(5) = Lyiy (0)+ MsI, (s)— Mi,(0)

1,(2) Hy(8) INORAO NIV NG
+0 EY e O+ +O—>—F —H—<—0+
o |® o |o7(®
mO 3L Y ne wFEd e
-o- 0- -0 —0-
(a) (b)

V. s)y= L (0)+ Mi (O
Vi
V,(5) = Lyiy (0) + Mi, (0)

+Téng qudt :
-NE€u goi j va j, 1a hai chiia cudn so cap.

-k ,k,1a hai nit chita cugn thiy cAp.

=> Hai phuong trinh ¢iin bn cho bi€n thé 1a :

V _V, —sL 1, —sMI, = Li(0) + Mi,(0)
V, ~ V., —sLd, —sMI, = L,i,(0)+Mi,(0)




-Bing | trinh bay dnh hudng cda hai phucng trinh ciin ban d&i véi ma trin A.
-Vé€ phdi cd:. hai phuong trinh ¢in bin s& dude thém vio ma trdn b.
-Né&€u mach khéng tich tri¥ nang lugng ban ddu thi v& phai bing khong.

; i | Cal séf it Bi€p thém vio |
Jody B X A
1 4 .
L] L J Jl : 1
- s ) i
i Ve Vo SPE !
sl &l :
Lo sl 4 .
' -1
.J'p kﬁ' kp
Haiphwong |1 .| -l -sM
trinh cin bin Lo - —sh
Bdngl

5-1-2-Giai thuat :
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. m ld hang cdn thém vao.
.Chi 56 jva jp la hai nit chita so cdp bién thé
Chi 6k va kp la hai nidt chuta thit ¢dp bién thé,

-Ham A = A_LMsre (m, j, jp,k, kp, L1, L2,M,A0) dé tim hai phuong trinh cin bén ciia bién thé,

+Xét mach dién hinh 5-1: Tai t = 0, d6ng khod k. Tim dién th& V(1)

(=0
R3
R =00 R,=4%
b4
L ] 2
R. =R, =152
N g b Vo(r) : !
2" R4 % Vo= 1
L,=I,=2H
M=1H
ol
Hinh S |1
+Gidi : Tait =0, déng khod k, bi€n ddi Laplace mach dién :
) 2.0, v (s
W L .?( )
/ 1 4
~.12
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%Tap tin H5 I.m

Sfunction H5_1

cle

syms L1L2 s M Rl R2 R3tVIsV2s

Vs = laplace(12*heaviside(r))

%Ap dung KCL dé tim A

A = sym(zeros(6}); A= A_array(1,.2,1/RLA); A= A_arrav(5,6,{1/R2)A);
A= A_arrav(6,0,{1/R3).A}

% Phuong trinh cdn bdn cho V

A=A _Vsre(7,1,0A);

% Phuong trinh cdn bdn cho Vs

A=A Vsrc(83,2,A)

Y% Phuong trinh cdn bdn cho V2s

A=A_Vsre (9,4,5,A);

GPhuong 1rinh cdn bdn cho bién thé

A=A LMsrc(10, 3,04, 0, s*L1, s*L2,s*M, A)
G Tim b

| b = sym(zeros(11,1)):

b(7,1)=Vs;

bh(8 1)=Vls;

b(9,1)=V2s

% Tim nghiém

Y = A\b;

Y% Thav gid tri vao

LI=2-12=2:M=1;RI=2; R2=1; R3=1,Vis=4,V2s=2; V=14
Vas = eval(¥(6))

Vor = ilaplace{Vos)

+Nang lugng trong bién th& :
‘Ning lugng tifc thdi trong bién the la :

1, ., 1, ., .
wi(t) =—2-L,1 | +§L2I » 2 M,

P

)1‘]2 Jlach:

. . . 1
-N€u cong va trif thém dai lugng 5(
N Mo, 1, . Mo,
W(’)zE(Lq_ Lg‘)‘x +_2”L2(32+ 7 i)

2

Ning lugng nay s& khéng 4m néu :

M< L,

_Goi k 12 hé s ghép giita hai cudn diy cda bi€n thé, ta 6 :

k=M<l

it




+Xét mach dién hinh 5 2 :

R =1QR, =2Q.L =lmH L, =4mH M =1
V, =10sin100m. f = 50Hz

Cho

Tinh ning lugng ctia bién thé tait = 5 ms.
Bi€t mach khong tich trit ning lugng ban diu.

Komoy

(eF
B

+Bi€n d8i Lapiace mach dién , ta ¢6 :
-Ap dung KCI cho mach dién. 1a ¢é

V-V,
——= 4 f =0 ]
R] m ( )
V, -1
= +/, =0 2
R, | (2)
-,
— 4+, =0 3}
R, (

-Phuong trinh cdn ban cho Vs :

V=V (4)

-Hai phudng trinh cin bdn cho bién th€ :

V, =sL, I, +sM I, (5)
Vi=sL, 1, +sM I, (6)

+Chuyén sang mién tdn s& bing cdch thay s = j*w :

"

V,=10sin1007¢ = 10005(100:71'—%) =10/-9¢

-ChonM: M =L L, =2mH

11}
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-Hé phuong trinh trén dugc viét dudi dang ma trén :

1 1 ’ 3
— - 0 1 v, 0
R R o 0 :
1
N 1 0 v, 0
‘Rl Rl
o o X ol o 1 v, 0
Ri
1 0 0 0 0 0 Iy 10 -9
O 1 0 0 - JWLl - ]WM J-rl U
G 0 1 0 —jwd - jwiy 1, 0]
\ \) ;L \

Hai phudng tenk c2n bdn cho bién the

%Tdp tin H5S 2.m

function H5 2

cle

syms LIL2 M Rlt R2w pha biendo
5= jw;

% Dot dién thé Vin sang dang phic a + jb
Vin = biendo*exp(i*pha);

%Ap dung KCL tim ma trgn A

A = svm(zeros(3});

A=A _arrav(1,2,1/R1A};

A= A_;'Irra}’(.?,O,(}/RZ),A);

T Phuong trinh cdn bdn cho Vin
A=A_Vsrc(4,1,0A);

% Phutong trink cdn bdn cho bién thé

A=A _LMsre(5, 2,03, 0, s*LI, s*L2,5*M, A)
b = sym(zeros(6,1));

b{4,1) = Vin

% Tim nghiém

Y = Avb;

Y% Thay gid tri vao

Ll=le-3; L2=4e-3;RI=1;R2=2;

M = sqri(L1*L2); :
w = 2%pi*50; %Vin =10%¥sin(100%pi*t); 10*cos( {00*pi*t - pi/2 );
pha = -90%pi/180; biendo = 10;

Y =eval(Y);

%Dién thé ra

Vo = Y(3);

YeDong dién 11

Il =Y(5);

YeDong dién 12

2 =Y(6),
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bdVo = abs(Vo); % Tinh bién dé

gocVo = angle(Vo)*180/pi ; % Tinh pha

Vo = vpa(bdVo*cosfw*t+gocVo),4): ' .
disp(] 'Biéu dién trong mién thoi gian Vo (Volj= "', char(Vo)]), dispf’ ')
bdll = abs(11); % Tinh bién dé

gocll = angle(11)*180/pi ; % Tinh pha

11 = vpa(bdlI*cos(w*t+gocil),4);

disp({'Biéu dién trong mién thoi gian 11 (A)= """ char(l] ), disp(’ )
bdI2 = abs(12); % Tinh bién do

goci2 = angle(12)*180/pi ; % Tinh pha

12 = vpa(bdI2 *cos(w*t+goci2 ),4);

disp(['Biéu dién trong mién thoi gian 12 (A)= """ char(12)}]), disp(' ")
Yendng luong tai t = Sms

t = Se-3;

11 = bdlI*cos(w*t*180/pi-101.2); %Pdi rad sang dj

12 = bdI2*cos(w*t*180/pi+136.7);

w = O5XLINIIN2)+0.55L2%(1272) - M1 %12

disp(['Dong dién Il tait = Sms la: """, num?2str(I1)," A'}), disp(' ')
disp{{'Dong dién 12 tai t = Sms la: """ num2str(12)," A']), disp(’ )
disp({'ndng lugng tai t = Sms la: """ num2str(w*1000)," mJ'}), disp(* ‘)

5-1-3-Anh huéng ciia M véi bi€n the
+Xét mach dién hinh 5-3 :
-Ta ¢6 dnh hudng ciia M d6i v8i dong dién /, nhu sau :

Anh hudng cua M doi voi I

20 T T T T T T ! T T
10 p------ tooee-- FRRRRREE RREREE Feooes TRRREE IRREEEE ERRREREE Fe-oes P
! 4
N
et L LR LR EEEEH P RIS SR S S R
S
— ' ' ‘ ' 1 3 ' ;/ '
e e s e S M M S
- : b
i ' L
] T e e S S e e e S
=9 ' ' ; L
B e S e s e s
v T
1 1 L} I_/zl 1 1 L} L}
.' ! : A+ : : : : :
A0 prem o g B ARR R LR LT tETEEEE P EPER SERRS B
-—_‘5_-'_#?_#__—‘-': L} L} L} 1 L}
50 N SN T TS SR TR N S
{ 02 04 Ok 08 1 1.2 1.4 16 1.8 2

M bién thién O dén 2
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rom L
1oy 1
¥ .
::U - L1 < M
O - Hinh 53
o]
= .
r=1,0"

Cho: R, =1kQUR, =201, = lmif. L, =4mH_ f =50Hz.C =1aF . "n

L Tap tin H5_3.m
G Siedung Vol ps. M '“d/: Kk mlf onk

function H5_3

ole
Csvms LIL2 M RICw pha biendo
i § = _,l’l'{':H‘.'

Ze = IAs™C)
v AT dién thé Vin sang dang phitc a + jb

Vs = biendoFexpli®pha):
GTun A
CA = symfzeros(3));
A=A urravi 1.2 1/RLA); A= A_arrav(3.0.(17Zc LAY
A=A Vsre (4.1.0.A); Y Phuong trinh cdn bdn cho Vs
CA'= A_LMsre(5, 2, 0,3, 0, s*LI, s¥L2,s*M. A} % Phuong trink can bdn cho bién the
GeTim b
h = svm(zeros(6,1));
htd. 1) = Vs
T nghiém
Y = A\D;
G Thay gid 1) vao
[1=1:12=4; RI=1.C=l,w=1;
pha = 0; biendo = 1;
Y = evallY);
G Dong dién 1]
IH=Yi54
M = linspace((,2};
byval = findsymisym(l1));
11 = substl, val . M);
1} = 18O anglet 11 i/pi;
Vet theo M
Cploi M grid
tittel 'Anh huteng ciia M déivai 11, FontSize ), 15 ‘Fontname','VNI-Times ' 'color'.'r'}
lubelt'M bién thién (4 dén 2 (mH)' 'FontSize', 15, Fontname','VNI-Times’, ‘color','r')
vlabel('pha ciia H_(J_Ho) 'FontSize', 15, Fontname’, 'VNI—Time.t “eolor’,'r')




Bai tap :
Tim di¢n th€ V/, .Cho

R =120.2, = I0Q.Z,, = j8Q. M = /IO
R, =167, =~ j4Q.R, = 4Q

5-2-Trutng hop ly tudng :
5-2-1-Dén nhép :

3,(2) — s =y |8 L
+ > o - <+
vi(8) V) ;s i vt
SO ] -
&=¢ < /x
Hink 5_5 ST IR

-Nh& ¢6 161 sdt tir nén tir thdng xuyén qua hai cudn diy 1a nhu nhau :

od o d
vl(f):"\"lzﬁﬁl :f\lzﬂfé

d
vty =N,—¢, =N,
» (1) “dr¢‘ EAE

-Liptiso:
4
v __idf

¢ Nl'

v, N, d N,

dr¢

— 1
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“Theo dinh luit Ampere ta ¢ :
i di = Nyi v Ny iy v H 13 matdo uf indding

“Trudng hop 107 situr 1a Iy tudng, tacd p=o0, H=0nén:

N+ N, =0 (D)

“Ha —
y v

-N&u phuong trinh (1) duge chia cho N, va nhin cho v,

;\; .
Vil +_v3 vi, =0
N

. N
VG v, = v, =i ke i =0

;'\'r1 T
+Xét mach dién hinh 5_6 12 ky hiéu cta bi€n the 1§ twdng, néu chon chiéu dong dién /, nhy

hinh vé& . ta ¢6 hai phuong winh trén duge viét lai dudi dang bién do ¢

R s
I N, - N
1 ;\;1 \1
— = { =1,

LN, W,

“Tong urd vao dude cho boi

7 = ['_ :_(__"j\?.‘_\|\ 7 = _/ -
o L\ ) " n
ro——— MY
o ol l
v, 2 Z,




117

-Trudng hop 1y tudng, ta ¢ hai phuong trink cin bdn cho bi€n thé 1 :

I, =nl,
Vi =V =0V, ~ V)|

-Anh hudng cta hai phucng trinh can bdn d&i v4i ma trdn A dugc trinh bay trong bang 2.

c:ﬂid.ﬁljf ?‘w-’-/r.-‘ Gl i BN AR
U 4 o4 Iy
] 1
v,- o |
=)
- ke
k 1
x t
Hai phitcng 1 2
tinh¢inbin o n 1
Bang?

-Vi thye chat [; = nl, 12 ngudn ddng phu thude dong dién, nén ta chi cin thém vio mdt phudng

trinh cin ban {a dd :

[y- . - .
EL* B P*P = n(px - Pm)

-Viy cudi ciing ta ¢6 dnh hudng cla phucng trinh cin bin vio ma trin A nhu sau :

LN

+Xét mach dién hinh 5_7

W

Vin =10V (ans)

Caulsd nilt Benmém via
J 4 K i
} -
2
o f .1
oo 1
p -1
Ry
Phieng trinh n n 1
cin bin
Bdng 3

Yo




+Ap dung KCIL. tai cdc ndi, ta ¢6 ¢

o=,
=47, =0 1))
|
V, -V vV, -V
14+, =0 i —L_nl, =0 (2)
1 1
. I”J, 2
et + [, =0 (3)
Vo-v, Y,
4+ = =0 4
Ty )
-Phuong trinh ¢in bdn cho Vin =
-Phurgng trinh ¢iin bin cho bién the : Vy = nb,
+Hé phuang trinh dudc viét dudi dang ma trén
L. 0 0 1
& R ’
L 1 0 0 0 -n
R, &
0 0 L 0 1
xR, A
0 0 : + :
-— L T5 0 0
. Rg Rz RB
1 0 0 0 0 0
0 -n 1 0 Q 0
"“-—_____x

5-2-2-Giai thuit :

Phing trinh cdn ba n cho trif¥ng

hop ly hdng

Yin
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trdng hop IV nidng

il hang cdn thém vao.

L Chi s jva jp la hai mit chifa so cdp bién thé.

.Chi 86 k va kp 1a hai niit chita thit edp bién thé.




function H5_7 %Tap tin H5_7m vdin = 2;

ole

syms Rl R2 R3nVin

A = svmizeros(4j); % Tim ma trdn A

A=A_wrrav(1.2,1/R1.:\);

A=A_arrav(3 4, 1/R2,A});

A=A _arravid,0,1/R3.A);

A=A _Vsrc (5, LOA) Y Phuomg trinh edn bdn cho Vs
A=A_LTsrc(6, 2, 0,3. 0, n. A) % Phuonyg reinh cdn bdn cho bién thé
b = svmizeros(6,1}); :
h(5.1) = Vin '
Y =A\b 9 Timnghiém 5
CRIE=TR2=1;R3 = 100: Vin= 10; n = 2; %Thay gid tri vao

LY = eval(y)

disp(['Dién thé ra Vo = ' num2str(Y(4)),' V'}), displ’ '}

disp({'Dong dién 12 = ' L orum2str(Y(6))," A'}), disp(’ ')

Thi dy : Tim diénthé ra ¥, va dong dién /, clia mach sau

o
Vin=12 i

G Tap tin HS _8m, vdin = 0.3

Junction H5 8

cle

svms  RI R2 R3R4 nw pha biendo t

%P dién thé' Vin sang dang phitc a + jb

i Vin = biendo*exp(i*pha);

A = sym(zeros(6));

A=A_arrax(1,2,1/R1,A); A = A_arrav(3,4,1/R2,A);

A= A_arrav(5,0,1/R3,A); A = A_arrav(5.6,1/R4,A);
A=A_Vsrc(7,1.0,A); %Phuong trinh cdn bdn cho Vin

A=A _LTsre(8 2, 0,3, 0. n, A); 9% Phutong trinh cdn bdn cho bién thé
A =A_OpAmp(9, 4.5 .6, A) % Phuong trinh cdn bdn cho op-amp
b = svmizeros(91)); %Tim b

b(7.1) = Vin

i Y = AND; % Tim nghiém
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i RI=1;R2=1;,R3=1e3; R4 =2e3; n=10.5; %Thay gid tr{ vao
w = 2*¥pi*5();

pha = 0; biendo = 12;

Y= eval(Y);

Vo = Y(6);

G Tinh bién d¢

bdVo = abs(Vo);

9% Tinh pha

gocVo = angle(Vo)*180/pi ;

| Vo = bdVo*cos(w*t+gocVo);

fo= Y(9);

% Tinh bién dj

bdlo = ubs(lo);

% Tinkh pha

goclo = angle(lo)*180/p1 ;

Iy = bdlo*cosiw *t+goclo);

disp(}'Dién thé ra Vo = """, char(Vo)," V'[), disp(" ')
dispt{'Dong dién lo = """, char(io),’A’}), disp(""')
% Vé dién thé ra Vo va vao Vin

t = linspace(-2,2);

Vo = evaltVo);

Vin = 12%cos(w*t);

plot(t,Vo,1,Vin)

grid on

legend('Vo''Vin')

Bai tap : Tim done dién 1, 7,. VE dién thé vao vira :

20 4282

{ e ¥

VAV




5-2-3-Cédng suit :

-

dc vaon

t ctia bién thé€ phu thu

-

dng sud

~

+Xét mach dién hinh 5 _10: Vé ¢

K
i
Q =
f) il
o
T,
[}
o
T’
SR

R:k:
C =

Vin
220 v(rms) ]
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™ S Ve K
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[} c o [du} =
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Tan so

H5 _fim

G Tap tin

5_10

Junction H

cle

sRIRZLC nitf

| Vsin =220;

Syms

Ll = s*L;

Ze = INs*C);

A
A

17ZLA);

*

3

ray(2,

A_ar

A) A

IR
A_arrav(5.0,1/Z¢c A);

Y Phutong trinh cdn bdn cho Vin

2

A_arrav(]

svmizeros(5)); A

(4,5, 1/R2,A); A

= A_array

(6,1,0A);
GcPhuomg trinh cdn bdn cho bién thé

A_Vsre

A=

(7,3, 04,0, n A)

A=A_LTsr

Y% Timb




b = symfzeros(7,1));

b(6,1) = Vsin

G Tim nghiém

Y = A\,

Y Thay gid tri vao

RI =1:R2=60; L=1/40*pi);C = 625e-6/3*pi); s = j*2*pi*f;
Y =evallY);

V3= Y(3); %eTimdién thé V3 i
I = -n*Y(7); % Timdong dién 11 = -nl2

= S50%ogspace(-1.1);

val = findsvm(sym(V3));

V3 = subs(V3. valll), f):

val = findsvm(sym(l1));

11 = subs(l], val(l) . f)

“% Tinh céng sudt

I = (V3.7 conj(l1))/{e3 % Bt ra kW

val = findsvm(sym(P));

S Ve hinh

in=2; %Vévdin=2

P2 = subs(P,val, nj;

n=4;%Vévdin=4

i P4 = substP, val, n);

n=6;%Véviin=~6

Pt = subs(P, val . n);

n=8;%Véevdin=28§

P8 = subs(P, val, n);

|semilogx(f.reall P2).f,real( P4}, )‘reac’(Pﬁ) r.-\freal(P8),'b.-'}, grid
legend{n=2"n=4"n=6"n=§8")

title('Cong sudt cia bién thé”"'FoniSize',15.'Fontname'.'VNI-Times'. 'color'.'r)
xlabel('Tédn s& ', FontSize', 15, Fontame','VNI-Times'. color’, 'r')

| viubel('Cong sudt kW', 'FoniSize', 15, 'Fontname', VNI-Times’, ‘color','r')

Bai tap :
Tim V,, cua mach di€n sau:

g R g R C,= 100047
E v
YVin "I’ZCGS('M) D5k R‘
f=S0Hz % Vas
Chon=2 1 -1 )
/~|\ C‘l:]tu'F = R) =1£2
1 T
= 0
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5-3-Mach loc :

5.3-1-Mach loc bac 2 :

Xét mach loc thip qua bic hai nhu hinh 5_12a, Tim dé 16i khuéch dai dién the va vé bidu dé
Bode bién dg, Bode pha .

Ri=R =R =1Q - _/F
Cho . -
¢, =C, =1F
V4
% s 0,
!)rl V2 e
R Ry, 0 S Ry
e -l 1 1 . Dy
(L) ] Ty Ty {n)
put 4J
o
@ =
-Bi€n ddi Laplace mach dién , ta ¢6 hink 5_12b
v,
%Rz — ._1._
T sC,
Vl VA,
R, 1 R; ——0
V(5) = — / ‘
SCI Vau!(gjj
£
by =,
Hinh 5-17

%Tap tin HS_I2.m
Junction H5_I2

cle
svms s RI R2 R3 CIC2
Vin = 1:

Vsin = laplace(svm(Vin})

Z1l = INs*Cl); 72 = 14s*C2);

9%Tim A

A = svm(zéros(4));

A= A_arrav(1.2 I/R1LA);

A= A_arrav(2,0,1/Z1,A);

A=A arrax(2,3,1/R3.A);
| A =A_arrav(2,4,1/R2 A); |




(A = A_arrav(3.4,1/22,4):

9 Phuong trinh cdn bdn cho Vin
A=A_Vsre(5,1,0,A);

G Phuong trinh cdn ban cho op-amp

A =A_OpAmp(6, 0,3 4, A)

%Tim b

| b= svm(zeros(6,1)); b(5,1) = Vsin

9% Tim nghiém

Y = A\b;

Vout = Y(4);

% Tim ham truvén dat

Av = Vout/Vsin ;

G Thay gid tri vao
RI=[:R2=1;R3=1.CI=1,C2=1;
Av = eval(Av)

[rnum , den|= numden(Av);

Gtdch cde hé s6 cia da thite i va méu
num = -svm2poly(num); den = sym2poly(den);
Y% Ve hinh

bode(num, den)

iﬁrfd

5.3-2-Mach loc bang:

R, =20kQR, =R, =R, = R, = R, =10k
¢ =C

L =0, =0 1uF
R
_J\J\!»_..
Ry
MW Vo, (1)
Vs €
Cl
Opl
I__/ &

!
o




+Sau khi bi€n d&i Laplace so d6 mach dién, ta ¢6 -
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9 Tap tin H5_13.m

function H5 13

cle

syms s Rl R2 R3R4R5R6CIC2
Vin =1; Vsin = laplace(sym(Vin})}
L1 = INs*Cl); Z2 = [/s*C2);

A =svm(zeros(7});
A=A_arravil,2  1/R4,A);
A=A_arrav(2,3.1/R5A;;

s A= A_arrav(2,7.1/R3,A);

A=A arrav(3,4,1/R6,Aj;

A=A_arrav(4.5,(I/R1)+(1/Z1),A);

A=A_arrav(5,6,1/R2,A);

A=A _arrav(6,7,1/Z21 A);

Ye Phutomg trinh ¢dn bdn cho nguén déc lap Vsin

A=A_Vsrc (8,1,0A);

YPhuong trinh cdn bdn cho Opl

A=A_OpAmp(9, 0, 4.5, A);

% Phuong trinh cdn bdn cho Op2

A=A_OpAmp(10, 0, 6.7, A);

Y Phuong trinh cdn bdn cho Op3

A=A _OpAmp(ll, 0, 2.3 A)

| %Tim b

b= svm(zeros(11,1)); b(8,1) = Vsin
Y Tim nghiem

Y = A\b;

Vout = Y(5);

%Tim ham truvén dat

Av = Vout/Vsin

Y% Thav gid tri vao

Cl=0.1e-6; C2=10.1e-6;

Av = eval(Av); Av = vpa(Av,2)

{num , denj= numden(Av);

Yetdch cdce hé s& cia da thice 1 va mau
num = -sym2poly(num);

den = sym2polyv(den);

bode(num,den), grid

RI =20e3; R2 = [0e3; R3 = 10e3;R4 = 10e3;R5 = 10e3;R6 = 10e3;




Bai tip :

1-Tim ham truyén dat ciia mach hinh 3_14

Ry R
AN AN
| | €

o ,
v, R, <
F—WV . . V. 3 |
Vie (1 = Y3 k X L

p/ o D ; %_sz
p onr | + out t
" g S i (8 5

o & L
Hinh 5-14 )
2-V& biéu dd Bode va cho biét mach loc thude logi ndo ?
£
1
a O =01F R, =10kE2
¥ v,
R=1kQ C,=01F ¥ S
Vin(t) = *
3 &,-050 Vo )
o
(a) _;_ 0
R <1008
A
R =100
——AN——
i
C,=50uF | ¢
" C,=100uF
e \ A |
Vo (1) = ¢ =100uF "2 | Opl A — . o
1¢ : ﬁ
12coswi ) -L _E_/ R=1002 % |0Op2 L

L, . ® I_/ Vour (1)



Chuong 6
Mach di€¢n va phudng trinh vi phan

6-1-Phudng trinh vi phan :
6-1-1-Mach chifa RC va RL :
D¢ gidi mach ¢6 chita phan wf RC va RL ta dang phudng trinh vi phin bic nhit ¢6 dang :

i.\'(f) +ax{t)= fir)
ot

-Trong d6 nghiém 16ng qudt cla phuang trinh ¢6 dang:
x(y+x,(+x (1) (1)
-Vdi x, () 12 nghiém cda phudng trinh thuin nhit :

d
—x, {(DN+ax, (=0
d[rf()axf()

x ()= %[]nx{.(f)]

=Inx (t)y=-at+C

=x (H=K,e™

-Vi x,(t) la nghiém cia phudng trinh ¢d hé 56 1 hing s6 :

d
—‘}}-x},(f)+axj,,(r}:A (*)

-V1 v€& phdi 12 hiing s6 nén nghiém ¢6 dang :
X (1)=K,

A
-Thay vag phugng trinh (*) = K, =—
- a

- Thay tat ¢d vao phuong trinh (1), ta ¢6 nghiém t3ng quit ¢ dang :

A .
Xy=—+K,e "
o



Thidyul:
t=0
‘ [ R. }i"(t)
I ]
Hinh 6_1 '

_Tai t = 0, déng khod k, phuang trinh vi phiin mo td mach diénkhit>01a :

Vo= Ri(f)+% ficryar

“Pao ham hai vé :

%E(I)ﬁ-R%iU):O
4+ =0 ¢
= ” i)+ 7 =0 (*) .

Nghiém ciia phwong trinh thudn nhat ;

i(ty= K,e " ,vdi T, = RC 1a hling s8 thi gian.

{

Thi du 2 :
1=0
k R fi(t)
LI E L
Hinh6_2

“Tai t = 0, déng khod k, phuong tiinh vi phin md td mach diénkhit>01a :

Lii(r)+Ri(r)=V
dt
d R V
= —i(y+—ity=— (*
" O+ i =7 (*)
ot L - % -~ ay . =
Ve T, = 2 13 hiing s6 thdi gian cia mach RL

Nghiém tdng quit cda phuong trinh ¢6 dang :
f "
i

=K, +Kye " =K +Ke '



129

+Tém lai :
-Mot mach RC hay RL chtfa duy nhit 1 phdn tif Juv trf dién th€ (ty C) hay dong dién (cudn L)

thi nghiém t8ng quét ¢é dang :
!

x(t)=K, +K,e " ,v6i T I hing s& thoi gian va K, K, dudc tim tir diéu kién

ban diu cfia mach dién.
-b6i v8i machRCthi 7T =7, = RC

-bdi vdi mach RLthi T =7, =%

a-Cach tim diéu kién ban diu :
-Khi mach d3 6n dinh :
t->o = x(1) -> K|

-B6i véi tu C thi thay biing mach hd, vi V = constant nén

d
{(H=C—V =0
i) &

-D61 v6i cudn L thi thay biing mach ndi t3t, vi i = constant nén

d
y=L—i=0
Vi) = L

-Khi x(t) = X, thi mach d3 & trang thdi 6n dinh, ty C hay cudn L bj loai bd nén mach chi ¢on lai
ngudn dién th€ DC va dién .

-Hiing s& K, dat dugc khi C dugc thay bling mét ngudn dién thé va cudn L dugc thay bdi ngudn
dong.

-Hiing 56 thdi gian T dudc tim bdi dién d tuong ducng Thevenin nhin i hai ddu d€ hd ciia C
hay L.
T

{

R,,C cho mach RC

T, = L cho mach RL

¥h

b-Céc budc thuc hién :
-Buagce 1 :
Nghiém phuodng trinh ¢6 dang :

x( =K, +K,e !

-Bucde 2 :
Tai t =0 d6ng khod k thi di€n the tich trlf ban diu cia tu C 1a v,.(0-) vi dong dién
tich trit ban dau cla cudn diy L 13 i, (0-)



-Buge 3 :
P&i véi C thi dién th€ khong thay ddi tic thdi ¢ hai dau tu nén ta 6 :
v, (0-) = v .(0+)

Nghia 12 dién thé trude va sau khi déng khod k (t=0) ta1 hai dau tu C 12 bing nhau.
o vai L thi dong dién khong thay ddi tite thai & hai diu cuén day nén ta ¢d
P (0=) =1, (0+)

— Gidi dé um diéu kién ban dau x(0+)

Buge 4 -

Tui thisi didm vt ldu sau khi déng khoa k (t> 57,.) thi mach da dat trang thai &n dinh
“Tu C dugce thay bing magh hd.
-Cudn L duse thay bing nach ndi tat.

— Giai dé tim x(1) & trang thdi 6n dinh
x(t)= x(») khit>37,

-Bucke 5 -
Tim dién r3 wiong dudng Thevenin R,

-Butde 6
St dung cdc buée 3.4.5 a8 im K, va K,
0+ =K, + K,
x(x) =K,
Viy K, = x()va K, = x(0+) - x()
1
s vty = (o) + [6(04) - xt)]

+Lau ¥ : Ciich gidi ndly chi dp dung cho mach bic nhal va ¢6 nguon de khdng doi.

6-1-2-Ung dung Matlab :
a- Trong thi du [ cho V =2V, R =1Q, C = 1F .ty C khong tich tif ning lugng ban diu, tai t=0
dong khod k. Tiun dong di€n i(t) tai t > 0.

+Gidi -
. R .
Tir phucng trinh (¥) ddt D = ) tacé:

Di{f)-k,[—l.-i(\f) =0, 1, =RC

f

+Tim diéu kién dau
“Tai t = 0 déng khéa k, do tu C khong tich trit nang lugng ban didunén v,.(0-)=0
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-Do dién th€ khdng thay déi tifc thdi & haj diu tu Cnén tzi t = 0 déng khod k. ta ¢6 :
vel0-}=v (0+)=0

= Viy 1ait=0dong khéa k, dong dién i(t} gua mach 1a :

0y < -
1(0+)-R

Y% Tap tin H6_].m

Junction H6_1

R=1;C=1;V=2:Tc = R*C; %Khai bdo bién

Ir = dsolve('DIt+(1/Tc)*lt = 0" 'I1(() =V/R') %Gidi phuong trinh vi phén
9 Ve hinh

t = linspace(0,5%T¢);

¥ = eval(it);

pHot(y), grid on

title('Mach RC','FontSize’ 15, 'color' v 'Fontname ' 'VNI-Times g
xlabel('Truc thii gian v, 'FontSize' 15, color’,'v' ‘Fontname','VNI-Times')
viabel('Dong dién It FontSize' 15, color’'r" Fontname','VNI-Times')
text(0.25,1.5,["---> Pé thi char(lt)],'FontSize' 12, FontName', 'VNI-Times Lcolor','r')

b-Trong thidu 2cho V=5V, R=2Q. L =1H . vi cudn L khOng tich uri¥ niing lvang ban diu, tai
=0 dong khod k. Tim dong dién i(t) tai t > 0,

+Gidi
Tur phuong trinh (*) diat D zg ta ¢t
!

] 4 L
Dily+—ity=—, T =2
K1) T ir) A I3 )

f.

+Tim diéu kién dau :

~Tai t=0dong khéa k, do cudn L. khéng tich trir ning ludng ban ddu nén i (0-)=10

-Do dong dién khdng thay ddi tife thdi & hai diu cudn diy nén 1ai t = 0 déng khos k, ta c6 :
i (0=) =1 (0+)

% Tdp tin H6_2.m

Junction H6 2

R=2,L=1; V=5 TL=1[L/R:

1t = dsolve("DIt+(R/L)*It = V/L', Ti(0) = 0)
G Ve hinh

t = linspace(0,5*%TL);

¥y = eval(lt); |
plotiv), grid on

title('Mach RL’,'FontSize ', 15, color','r','Fontname' 'VNI-Times '} |
xlabel('Truc thisi gian v, "FoniSize' 15, 'color’,'r', Foniname'.'VNI-Times ) !
viabel('Dong dién It FontSize' 15, color’,'r', Fontname',"VNI-Times ) '
| 1ex(0.5,1.5,[---> Pé thi ',char(it)], FontSize' 12, FontName' VVNI-Times','color’,'r')
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Baitip:
Tim ddng dién i(t) va v, (¢) cla cdc mach di¢n sau
Vol '
=0 t=0
%
‘ i R %i(l) ‘ r 50 0
100 2-v el | o 127 =v 2HE L
-[ T 100uF I
4 (a) b)
Hinh 6_3 [
6-2-Mach tich trif niing lugng ban diu :
6-2-1-Mach chira RC :
+Xét mach dién hinh 6_4
v ()
_’
.
C Vs R
T Hinh 6_4

__I__

“Tu C nap dién trude d6 dén gia tri ban ddula : v (0} =V,
“Tait>0dpdyng KCL, tacd :

d 1 d 1
C—viY+—v(i)=0 = — Or—p()=0 (*
dtv() P dtv() Tl *)

Budc 1: Nghiém phuong trinh (*) ¢6 dang :

!

W= K, +K, ©  (**), V6i T, = RC |2 hing s6 thdi gian.

-Budc 2 : Dién thé khong thay ddi e thdi & hai ddu ty Cnén :
v, (0=) = v, (0+) =V,

-Bude 3 -
Tu C dugc thay bliing mach hd nén dién thé& ngang qua R biing khdng va iai t > 57,
thi v, (o) =0

-Budc 4 :
Bién rd tdng duong Thevevnin nhin i hai dau ty C dé hd1a: R, = R, hiing sd thdi gian
T(' = Rmc =RC



-Budce 5:
Cic hiang s§ K|, K, dudgc tinh nhu sau :

v (0)=0=K,
ve(bH) =1, =K +K,=K, =V,
Thay vao phudng trinh (**), ta ¢6 nghiém

!

vit)y=V,e h

Viy dong dién qua R 1a :

!

1 V, -+
it :—-—v[):_Q.e iz
()= v="Ce
v(z)
s
Vo

-Ning ludng tich trit trong Ctait =013 :

W,.(0+)= -;-C V,” (Jun)
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-Tait> 57, di€n th€ gidm theo ham mii din d&n Jam gidm ning luong tich trir trong C va ning

lugng nay bi tiéu tdn bdi R dudi dang nhiét :

W, (@) = f&(x)dx{[%e J-M

Ix

V' A | IR
R

= Viy ning lugng tich trlt ban diu cda ty C bing vdi ning lugng tiéu tén bdi R,



+Ung dung Matlab :

Cho V, =2V . R =2Q,C" =2F Tim dong di¢n i{t) tai t > 0.
+Gidi

“Tai t > 0 phudng trinh vi phin md 13 mach dién 13 :

!

73 1
—— Y+ — () = 0
dr ( RC )

bar D= 6{:> Dv(ny+ L vty =10
dt RC

-Tim diéu kién dau :
Do dién thé khdng thay déi ufc th¥i hai ddutu Cnéntait=0,tacd:

'lr(U—) = 11{_(0_}_) - I’:) — 2V

G Tdp in H6-4:m
function H6_4
R=2C=2;Vo=2;Tc=R*C,
S Tim dién thé Vi
-Vt = dsolve('DVi+(1/Tc) Ve = 0,VHO) = Vo)
% Tim dong dién It
It = Vi/sym{'R')
% Ve hinh
t = linspacef(0,5%Tc);
vi = evalfVi);
v2 = eval(ir);
plot(t, vl 1,v2,--')
v grid on
titlet vt} va ift) co d‘(‘;ng dang’,'FontSize'. 15, 'color','r', ' FontName','VNI-Times '}
_f.f;gend( char(sym{ Vi), charf{sym(It))}

Thi da :
Pautién k § vi tri 1 rat liu. sau dé di chuyén khoa k sang vi tri 2. Tim dong dién i{t) tai t > 0.

4—*6{*—%/\”
Pk ek 0

. @ e %Rg
V=121 10047

L

Hinh6_5



+(Gidi :
-Ap dung KCL cho ndt w(1) :
d 1 1
C—v{t)+—v({)+—v(1) =0
a0 (t) R (1) sz()

|

:>—€iv(t)+ wi)y=0
dt h "
R R, ]
V6t R, =12 Va T.=R,C
R +R,
bat D:;i: Dv()y + -v(1} =0 (*)
t

B

-Tim di€u kién ddu: Vik & vi tri 1 khd 1du nén dién thé ban ddu tich 1rit vio wCla:
R 3
v (0= V—22 gy S gy
R+R, 643

-Tai t=0 chuyén khod k sang vi trf 2, do dién th€ khéng thay ddi tite thisi & hai diu C nén
v (0=) = v, (0+) = 4V

-Viytait>0,tcé: Dv(y+ vty =0 | véididu kién ddu v(0) = 41

i

T Tdp trin H6-5.m

Junction H6_5

Ri=6e+3; R2 = 3e+3 ; C=100e-6; V=]2; Rth=(R1*R2),(R1+R2):
Te=Rth*C; Vo=(V*R2)AR!+R2);

Vt = dsolve('DVI+(1/Tc)*Vt = (), 'Vi(0) = Vo') % Tim dién thé nir
it = Vi/sym{'R2') %Tim dong dién ift)

% Ve hinh

t = linspace(0.5%T¢);

It = eval(lt);

L plot(t.dt) .grid on

[ title(' Dong dién I(1) *,'FontSize' 15, color', v’ FontName' 'VNI-Times )

Baitip:
Tai t=0md khoa k. Tim dién thé v, .(f)vav, (1) tai1> 0.

Ry (1=0 valt) R, 4kQ2
—AA—— ge VA
3k Q ;
+ ——+ L% \
- C - % 1‘5@
=127 100 2k02

Hinh 6_6
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6-2-2-Mach chwa RL

4h;::;\
e

3 -
1H

kb

2A R

Hinh 6_7

“Cubn day tich trif nang lugng ban dau ta : i, (0-) = I,
-Tait=0, dp dung KVL cho mach di€ntaco:

L-j—!i(r)+ Ri(=0
d. R,
ﬂgi(f)+1—1(”—0 ()

f

Budc 1: Nghiém phuong trinh (*) c6 dang i) = K, + K, e "

-Budc 2: Tait=0dong dién khong thay ddi tic thdi qua cudn diy nén
i (0-y=i (0+)=1,

“Bude 3 : Khi > 57, . L dudc thay bing mach n6i tat do d6
V(1) =0 = i(e0) = 0

-Buéc 4 : Pién ud tuong duong Thevevnin nhin tif hai diucudndiyla R, =R
1y X el o L L
V@i hing sO thdi gian T, =—=—
' R”: R

Budc 5: Tim K, K, tit diéu kién dau

i(o)y=K, =0
=K, +K,=1,

— Thay vao nghiém ta cé :

lis
'

iny=1I¢e *
-Tai t = 0, nang lugng tich trlf ban dau clia cudn day 1a :

W, (0+) =W, (0-) = ]5 LI} ()
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-Khi t cang Ién thi dong dién trong mach cang gidm lam ndng lugng tich uriy trong cugn diy gidm
dotiéutdn bdiR :

¥ 1 . . X
W, (o) = IPR (1) dr = 5“”2 (J) biing v6i ning luong ban diu cia L.
]

i¢

A

%Tdp tin H6-7.m

Junction H6_7

R=1; L=1; lo=2; Rth=R; TL=L/Rth;

It = dsolve("DIt+(R/L)*It=0",'It(0)=10");

pretty(It)

t = linspace(0,5*TL);

It = eval(h);

plot(1,1t)

grid on

title(' Dong dién I(t) ','FontSize', 15, color' 'r','FontName' 'VNI-Times g

Thidy :
Tait=0md khod k. Tim dong dién i(t) chay trong mach khi t > 0.
t=0
R1 A RZ
——\A 40> AN
28k 4 _
§R4 1(1
. 62
-V =k} %
38V L
i E 30
Hinh &-8 B
+Gidi :

Tai t = 0 md khod k, 4p dung KVL cho mang bén phii, ta ¢6 :
Ldii(:)+ (R, + Ry + R,)i(t) =0
t

= if—i(r)+ (&, * &, +R4)i(r) =0
dt L




-Budc 1 : Nghiém phudng trinh ¢ dang :

=K +Kye "

-Bude 2 :
Do khod k dong trude d6 khd 1au nén cudn L. xem nhu ndi tdt do dé6 mach dugce ve lai :

R1 A RZ
A A
2€) & 40
=%
) 602
el ¥ R3 %
v
B
6.12
R, (R, +R, :
Vo =V R if( ."+ 1) =36""ﬂ =24V
[+ R, R, + R 5, 012
6+12
I/’ a
= i, (0-)=—2 S
- R, 60

-Bude 3¢
Tai t = 0 md khod k, dong dién khéng thay déi tdc thisi tai hai diu L, nénta cd :
i, (0-) =i, (0+) = —44 (do chiéu dong dién chay trong mang ngugc chiéu véi i, (0-))

-Budc 4 :
Pién trd tuong ducng Thevenin nhin t hai ddu ngudn dong i, (0-) d€ hd la :
R, =R, +R, =R, =18Q

\ o s L
Vi hing s6 thai gian T, = —=
fh

th
1
Ly
9
-Budc 5 : Tim K, .K,

f‘,'(oo)-—-():Kl
(0 =K +K,=-44 = K, =-44

Vi tai thdi diém khd lau sau khi md khéa k (¢ > 5T, ) nén ning higng tich trir trong
cudn L bi iéu tdn bdi cdc diéntrd R,, R, R, dodd i, (0)=0

-Thay viio ta ¢6 nghiém phuong trinh la :
ity =—4e " (A)
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-Chd ¢ 13 khi k déng truSe d6 kha lau nén L xem nhu néi tht vi vy ddng i(1) qua dién ted 13 -
vV 4y
i)y =—=2 -=12——=2A
R, +R, 120

Vithé 1ai t =0 md khéa k thi (1) s€ ¢ budc nhdy 1Y 2A d&n i(t) = -4 ¢~ (A)

it
0
———2A
3y
g
L
AA / I R,

%Tdp tin H6_8.m
Junction H6_8
RI=2;R2=4:R3=81L=2Rd = 6: Vs =36, TL = 1/9; Jo = -4;
It = dsolve('DIt+( 1/(1/9)) 51 =()" T0j=-4');
pretiviit)
1 = linspace(0,5*TL );
It = eval(l);
G Ve dong dién i(1)
plodt Ity grid on. hold on
Tevé butic nhdy 2A -> 4 A
plor({-0.1 01,12 2})
plor({001,{-42].'b")
axis([-0.1 0.7 -4 2.5]), hold off
title(" Dong dién I(t) ", "FontSize' 15, color’ 7 FontName','VNI-Times')

Bai tiap :

Tai t =0, md khod k. Tim :

a- 400 va i, () khit> 0.

b-N€u k md trude d6 tai t < 0 khd lau va sau do dong lai tai t=0. Tim i,(/) khit > 0.

1=0 \1‘1@

| f' ne g,

;L R, 1202 Hinh5_9

I 62 7H
|




6-3-Pdp dng ép :
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-Trong phin tridc ta khdo sat mach bj kich thich bdi ning lugng dudgc tich trilf trude d6 trong C
hay L m2 khdng do batky 1 ngudn ndo bén ngoai tic ddng vao duge goi 1a dap ing tu do. Trong

do :

x(0)=0=K,

-Pdp dng ép la tai tho diém t = 0 khi tdc déng vao khod k, thi ngoai nang lugng dugc tich trif
ban diu cia C hay L trudc d6 ma con ¢6 | ngudn dién thé hay dong dién khdc tif bén ngoai kich

thich vio mach. Trong trudng hgp ndy :

1
||_

x(0)=K, 20
R, ve® R i R,
WA— N2 AN
2kG2 612 450
. +1 'y
’ < 7 SV
,]
365’] 0 uF (t=0)
Hinh 6_10

Tai t = 0, déng khod k. Tim dong dién i(1).

+Giai :
-Budc 1 : Nghiém c6 dang :

(=K +K,e "
-Budc 2 : Trudce khi khod k déng, dong dién qua mach 1a
(V| - Vz) —2mA

(R, +R, + R
= v (0-) =V, ~ R i(1)=32V

i(r) =

-Buée 3:

Tai t = 0 déng khod k, dién th€ khong thay ddi tic thdi & hai ddu C nén :

v (0=) = v (0+) =32V
32 16
:—:—m

3 3

= i(0+) = A

Budc 4 : Pién ud wong duong Thevevnin nhin tif hai dduCdéhdla:

R, =R,//R, = %m

=T, =R, C=0.15s

12



-Budce 5 : Tai t dong khd 13u (1> 57, ) thi :

v
Hoo)=—"1— = ~3~§an =K,
(R,+R,) 8
16 16 36 5

i04)= K+ Ky =—md = Ky =md==omd =2 mA

Viy nghiém cé dang :

36 5 -
i(1)=—+—€¢ " (mAd
i(r) i (mA)

it) mA
A

> 1 (s)

+Ung dung Matlab :
Tai t =0 déng khéa k, dp dung KCL tai nit v, {f) ,tacod:

Dy, (1) +——v,(t)-180=0 , vdi didu kién ddu v, (0-) = v,.(0+) =32V

0.15
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T Tdp tin H6_10.m

Junction H6_10

% Khai bdo bién

C=100e-6; Ri=2¢3; R2=6e3; R3=4e3; Rth = (RI *R2)ARI+R2);
Tc=C*Rth ; Vsl = 36; Vs2 = [2;

%Gidi phitong trinh vi phdn

Vit = dsolve('DVi+(1/0.15)*Vt-180=0",'Vi(0)=32"};

%Tinh dong dién

it = (Vt)AR2);

T Ve hinh _

t = linspace(0,10*Tc); It = eval(lt);

plott.It), hold on

plot([-0.2 0],{2e-3 2e-3])

plot([00],[2e-3 5.4e-3],'p"), hold off

axis({-0.3 1.5 1.5¢-3 5.4e-3]), grid on

title('Ddp ung ép','FontSize', 15, color','r','FontName','VNI-Times’')
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Baitap:

R v &
AARy AMRy 3
10 200 ¢ A
1217 *1_ 1 (t=0
't card L
1 : 200 R, R,
ol *.]. A 202
Hinh6-11
Tait=0mdkhéa k. Tim v (/)tait>0.
6-4-Mach RLC :
6-4-1-Mach RLC co ban :
vc{.ﬁn)
vE) im_ R R
» AW

‘ ) :fL(:gJ * ’ &
OREE L c T EL

1,0 [ T v 0

Hinh 6_12 = Hinh 6_13

LU

-Hinh 6_12 : Mach RLC song song vdi i, (¢,,) 1a dong dién ban diu clia L.
-Hinh 6_13 : Mach RLC ndi ti€p v6i v.(z,,) 12 dién th& ban ddu clia C.
-Ap dung KCL cho mach song song :

v(t)

1 . .d :
ot EJJ’»-(x) e 1, (1,)+C w0 =1,0)

-Ap dung KVL cho mach n6i ti€p :

1 d
R:(r)+—L-JJJ(x)dx+vf.(t”)+Lgx(t):v ()

-Ta nhin thiy phuong trinh niit cho mach song song ¢6 dang gidng nhu phudng trinh mang cho
mach n6i ti€p. Vi phin hai v&€ cho cd hai phuong trinh trén, ta ¢6 phuong tenb vi phin bic hai
sau :

d V(1) +liv(t)+—l~v(£) = if_\(f)

C
dt’ R dt L dt

-

d- d .1 d
L—it R—ity+—viy=—v_({
O R+ v = v ()



6-4-2-Cach gidi phudng trinh vi phan bic hai :
Xét phuong frinh vi phin bdc hai sau :

5

dt’

x(1)+a, %x({)+azx(t) = f{n (D)

NEu goi x(r) + x,.(£) i nghiém cia phuong trinh thuin nhat c6 v& phai biing khong :

d
——x({}+a, —x(t) +a,x(t)=0
E (1) ' (1) + a,x(¢)
Thi nghi¢m ©6ng quat ¢6 dang : +(1) = x,.(¢) + x, (¢)

N&u f(1) = A 1a hiing s6 thi nghiém clia phudng trinh (1) ¢é dang :

=21 1) @)
a,

Bit a, =2a va a, =W, thi phudng trinh thudn nhat duge viét lai :

5

d d 2
E{Tx(t) + EQEJ{(I} +W, x(t)=0 (3)

Thay nghi¢m x(r) = Ke*' vio phuong trinh (3)
Ks*e' + 2asKe™ + W, Ke" =0
§ +2as+ W, =0 (4)

Phuong trinh dic tinh (4) ¢6 nghiém

s=-a . a’-Ww,’ (5)

{2 2
= s =-a+ya =W,

§, =~ — ag—W{f_ (6)

Vay phuong trinb (3) ¢6 hai nghiém :
x(t)y=Ke"
x, (1) = K,e"'
d2 5t d At ? s __0
:>F-(K,e )+2cz;—;(!{,e Y+, (Keh' )=

T

d” : d 2.
- K'}e.\_,{ + 2a o K?e.\-_,F + I:i/‘, - K.,E:‘AJ’ ) . 0
drz( 2€7") dr( 22 ) WK,

Cong hai phuang trinh trén lai ta duge phuong trinh duy nha ;
%(K]e"I + K, e™" )+ 2ac—f—(K]e"" + K, )+ W”z(K,e"’ +K,e?')y=0
' . i



Do t3ng ctia hai nghiém ciing 14 nghiém nén nghiém cua phuong trinh thuin nhat

x . (1)=Ke"' +K,e"

(7)

V&i K, va K, 13 hing s6 duge tim tif diéu kién ddu cla mach

Nghiém ciia phuong trinh thuin nhat va dic tinh phy thude vao o

+Néu a > W, :

Phuong trinh dic tinh (4) ¢6 hai nghiém phin bi€t &m

va W

€}

_ {—or - \.'..&!—Hf.";,.z. I {—o + \[I-f.-_l_- W",z M
x.(ty=Ke - +K,e ’

% (@)
AN

+Néu ¢ < W,

x,. (1) =e "' (A cosW, t + A, sinW 1)

xc@)

4\

s

S

Phuong trinh dic tinh 6 mot dbi nghiém lién hop phife va ¢6 phin thyc dm

A4, =K +K,
vdi A, = jJK, - jK,
Wn = VVH2 _ag

dao déng tit ddn

SN S

-

VAN A
v N~

I N
- \\\h'-"/ /

+N&u a =0vi W, #0: Phuong trinh dic tinh ¢6 nghiém 13 mgt dao dong di€u hoa

x. () = (A cosW (+ 4, sinW 4)

xa{?)
i

dao déng diéu hoa

144



6-4-3-Dap \ng cda mach RLC :

20

Hink 6- 14

+Gidi ; -
-Ap dung KCL cho niit duy nhit :

i 1 . .d
SV N J'v(r)dr +i,(0)+C = (1) =0

-Bao ham hai v& :

1 d 1
— (¢ +
2 v(t)
2
dr’ RC d
= D2v(t)+2.5Dv{t) + v(!) =

dE
dr’

Vi Dzi va D2 =
dr

+Tim di€u kién diu :

Ve (0-) = v, (0+) = 4V
. Ap dung KCL cho niit duy nhit, ta ¢6 -

%—v(r)uﬂ((})m‘%v(r)zo

d
= —v((})=-5
dlv()

Bi€t didv kiéu ban diu
) =-14

vo(0) =41
Tim dién the v(t)

G Tdp tin H6_14.m
Junction H6 14
Vi = dsolve('D2Vt + 2.5*DVi + Vi = 0", "‘DVi0)

pretty(Vi)
olot(strvear(V), [0,10]), grid on

= -5 Vi(0) = 4');

title('Dién the v(1)', FontSize' 15, 'color’,'r'"FontName', 'VNI-Times )
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Bai tap:

1-Cho mach RLC ndi ti€p nhu hinh 6-15, biél
R=6Q, [=1H.i,(0) =44, v (0)=-4V.C = 0.04F

Tim dong dién i(t) va dién thé ngang hai ddutw C

i _f‘ﬁ‘E? i40

L

R % C +,1|: lj v/

Hinh 6-15

2-Cho mach dién hinh 6-16, bit
1
R =10Q, R, =80 L=2H.C= g F.i(0)= % A v, {0) =1 . Tim i(t) v v(1).
it

WA
Rl
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Chuong 7

Anh hudng cia phuong trinh ciin bin vio
su phian bé trén lué6i dién

7_1-Sda phin bé dién dp :
+Xét mach dién hinh 7_1

7

=9
B ] Che :
7 = = o+
z AT Ty 7, Va= V= 13800+0.6900%
z . Z)=05%, Z,-002 +0.04%
LN\ : y z Z,=10% 7z, = 00125 +0.025%

SN
Va

Z,=04+02% 7 = 001+003%

Hinh7_1

-Trong mach dién hinh 7_1 ngoai cdc dong di¢n dugc xdc dinh bing phudng phdp tryc tiép, ta
con ¢6 thé tim duge sy phin b& dién dp trén cdc nhdnh bdi thém vio ¢dc phucng trinh cin ban
tuong ing,

-Dung phudng phdp trirc t€p & chuong hai, ta dugc :

Zl+ZS+Zﬁ "Zg, _Zj
A= ~Z, Zz+Z4+25 -7,
-Z -Z, Z,+ Z4+Zjl

-Biy gid n€u muén tim dién 4p phan bd trén nhdnh Z, ta thém vao phuong trinh ¢in ban sau :

) V
Ve =Z,(1, -1,)=(, —]2)——%=0

[
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=> Viy t8ng quét ta ¢6 phudng trinh phiin b3 dién dp nhu sau :

T

V. .
&; —1,)- Z-\ =0| Vd&ijvajplachisémang
X

-Trong phudng trinh cin bin phin bd dién thé, ta ¢6 bién cin tim 12 dién dp wén nhdnh d6. Nhu
viy ma trin A duge viét lai:
P Wa trdn A chudn

-

|Er;l+ Z,+Z, -Z, ~Z, 0 I Va |
'_Zﬁ Z‘1+Z¢+Z ﬂzdp 0 1‘2 0
-7y ~Z, Za+ Z,+Z | O Z, = b
1 -1 0 - v 0
\\ Z, L Zs )
< Phudng trinh phdn b8 diéndp
+Nhu vdy ta ¢é anh hudng ctia phudng trinh phan b6 dién dp vao ma trin A nhu sau :
J Chl s ming B¢ 15dm vlo
Iy SN AL LR
\ i :
Z (-1 £ =0 J % ;
® it 7. Jy g
Phirgng trinh 2 1 1 ___1_ ;
phan bd | Zx |
7 Bing1
[ -~ ~ - L) - —‘
+Dé tao ma trén A ldr gt qua hai buée :

Tao mu trgn A chudn bdi ham A = A_array (ij,val,Ao)

_Phuong trinh phdn bé dién dp nhdnh A =A_Phanbo (m,j,jp,val,Ae), trong do :
Chi s6 m la s6 hang ké 1iép cdn thém vao ma tran A.
.Chi s6'j va jp la hai mang c6 dong dign 1 theo

Bién val & gid tri téi ma dong I roitrénnd.

+Tdm lgi : ‘
Pé om sy phin bd dién dp trén | nhanh, cin mdt phuong tinh cin ban. Nhu vay s6 dién dp
phin bd trén mang dién s€ bing vdi s6 nhdnh cd trong mang.

[ function H7_1 %Tdp tin H7_Lm
cle _
syms Z1 72737475 76 Va Vb
A = sym(zeros(3)); A= A arrav(1,0,Z1,A); A = A_arrav(1,2,26,A); A = A_array(1.3,Z5A);
A=A_arrav(2,022.A); A= A _arrav(2,3,Z4,A); A= A_arrav(3,0,Z3,A); %Ma trdn A
EP@_@{TQE?H thé

- 1
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A = A_Phanbo (4,1,0,1/Z21.A); % VZI
A =A_Phanbo (5,1,2,1/Z6, A} ; % VZ6
A = A_Phanbo (6,1,3,1/Z5,A) ; % VZ5
A = A_Phanbo (7,2,0,1/2Z2,A) ; % VZ2
A = A_Phanbo (8,2,3,1/Z4 A} : % V74
A =A_Phanbo (9,3,0,1/Z3.A) % VZ3
b = symfzeros(9,1)); b = b_arrav(!.0,-Va,b); b = b_array(3,0,Vb,b) %Ma trin b
Y = A\b; %Ma trdn nghiém
%Thay gid tri vao
21 = 0.5%; 72 = 0.02+0.04%j;Z3 = 1%; Z4 = O.0125+0.025%; Z5 =0.04+ (.2%) ;
Z6 = 0.01+ 0.03% ; Va = 1.3600 + 0.6900% ;Vb = 1.3600 + 0.6900%; ;
Y =eval(Y);
Jori=1:length(Y)
if (i<= 3}
disp(['Dong dién I' ,num2str(i), "= ", blanks(1), num2str(Y(i)), A'}). disp('')
else
disp{{'Pién thé VZ' .num2str((i-3}), '= ', blanks(1), num2str(Y(i)), "V'}), disp(’"')
end

end

7_2-Su phiin bé dong dién :

+Xét mach dién hinh 7_2 :

-Trong mach dién hinh 7_2 ngoai cde dién thé niit duge xdc dinh bing cach ap dung phudng
phdp phin rad nit, ta con ¢6 thé tim dudc sy phan b& dong dién trén cdc nhdnh bdi thém vao cic
phuong trinh cin bdn tudng ifng.

Ia=I.38—j*2.?2(puj I - "
i b-[].ﬁ.o—; 136 (pu)

I _..__“'( ._'T_..,_ .......
: = zi- %05
Ia@\: =17 Zy=jr10fs | ™
hig /f: Zy=002+ ;%004 i v/
I I - ; I
: 1 AN
a T
\ S
\\\ ,/
Lo =00+ 7003 = L s 0.0125 + %0 025
N po |
1
. L/ 4
@ - !

Zg =044 %02

Is

Hinh7_2




-Diing phudng phdp tryc t€p, ta duge :

1 .1 4, 1 ~1 _ 1
F
i Z% Zﬁ L, Ze
A= _1 1,1 .1  _1
Z'Z Z‘l Z’S Zd, Zd.
1 _1 1,1 .1
Z; Z, Z, Zﬁ Zb
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By gi® n€u muén tim dong dién phin b6 tén nhdnh ¢6 Z, ta thém vio phudng trinh can bdn

Sl
¥ -V :‘2312

=> Viy &ng qudt ta ¢6 phuong trinh phin bd dong dién :

((V; B V.IP )

—Zszﬂ Vi J va Jp 1a chi 6 ndt

“Trong phudng trinh cin bin phin b dong dién, ta c6 bi€n can tim la dong dién wén nhdnh do.

Nhu vAy ma trin A dugc viét lai :

A Ma tran A chudn

/

1.1, 1 1 1 o
Zl Z'E ZE- Z‘]‘, 26
1 1,1,1 .1 0
Z, Z, Z, Z, z,
1 1 1,1, 1
_Eﬁ 5 Z¢+Zj+ Z, 0
K[—— 1 -1 0 -Z,

\‘
4 Ia
I
v, 0
A 0

Phudng trinh phdn b8 dong dién

+Nhu viy ta ¢é dnh hudng cda phuong trinh phan b& dong dién vaioe ma trin A nhu dau :

J . ’

i Chl:d ndt Bidn thém vio :

Iy I & L |
- _ J |
x 2 W; V)= Zxl,=0 : |
Iy |

Phuvgng trinh 1 1 _ Z’x E

phin bd i

Bing?



+Tom lgi :
D€ tim sy phin bs dong dién trén 1 nhdnh, ta cin mot phuong trinh cin bdn. Nhu vay s6 dong
dién phin bd trén mang dién sé bing v6i s6 nhdnh c6 trong mang.

%Tap tin furction H? 2.m
Junction H7 2
cle
syms Z1 Z2 7374 Z5 76 la b
A = sym(zeros(3)); %Ma trin A
A=A _array(1,0,1/Z1,A); A = A_arrav(1,2, 1/22,A);
A =A_arrav(2,0,1/Z3,A); A = A_arrav(2,3,1/Z4,A);
A=A_arrav(3,0,1/Z5A); A = A_arrav(3,1.1/76,.A)
% Phuong trinh phdn bé dong
A = A_Phanbo (4,1,0,Z1.A);%Dong didn 11
A =A_Phanbo (5,1,2,72,A} %Dong dién I?
A = A_Phanbo (6,2,0,Z3,A); %Dong dién 13
A =A_Phanbo (7,2,3,7Z4,A) ; %Dong dién 14
A = A_Phanbo (8, 3,0,25,A) ; %Dong dién 15
A = A_Phanbo (9,3.1,Z6,A) ; %Dong dién 16
GeMa trin b :
b = sym(zeros(9,1)); . '
b = b_arrav(), 1 la,b);
b =b_arrav(0.2,]b,b) :
Y= A\b; %Ma trdn nghiém 5
Y% Thay gid tri vao
Z1 =0.5%: 22 = 0.02+0.04%,73 = 1%; Z4 = 0.0125+0.025 A
Z5 =0.04+ 0.2% ; Z6 =0.01+ 0.03% ; la= 1.38-2.72 ¥ b = 0.69 - 1.36%;
Y =eval(Y);
Jorn=1"_length(Y}
ifin<=3)
Vin)= Y(n);
disp({'Dién thé' V' ,num2str((n)),' = ', blanks(!), numstr(Vin)) . (pu}'}). dispi’ )
bd(n) = abs(V(n) );
pha(n) = angle(V(n))*180/pi ;
disp({'Biéu dién trong mién tén s6 V' .num2str((n))
‘=", num2str(bd(n)), ' (pu)', " -> num2str(pha(n}), UBG)), dispi'')

else
I(n-3) = ¥(n);
disp({'Dong dién I' ,num2str({n-3)), ' = ', blanks(1) num2str(I(n-3)), "(pu)']), dispi' )
bdin-3) = abs(l(n-3));
pha(n-3) = angle(I(n-3))*180/pi ;
disp(|'Biéu dién trong mién tén sé 1 Laum2str({n-3)), =, num2stribd(n-3})
“(pu)', " -> num2str(pha(n-3)), ' (D6)']), disp(' )

end
end




Bai tdp: Tim phdn b8 dong dién trong cdc mach sau ;

I =- L1% (pu) I,=-1.25% P

= %Lw = .
2% 7, = 1%
1.7 ol £ ] z &
ay ' , = 0.8% l
NS :E' 25 = 0.4% 3 E’ 4'
1y K Al
-~ 2 T
[ i2
=

Zy =14 / N 2
e =
/// Iy 12 \\
0 |——/ 13 \-I——\ I, = 1045
23=”*O @

Ib

Hinh 7.5



7-3- Ludi c6 chita nguén dién the déc lap :
+Xét mach dién Hinh 7_6

N1t chud'n @_ T

131T Vazl.lﬁ Igg 'I\ vV, =1y

z, =il Z,=304 Z4=j08

7,=j0.2

Phuong trinh cén ban cho ngudn dién thé déc 1ap c6 dang nhu sau :

V.-V, =V, (%

L i I

Anh hudng clia phuong trinh cin bin vio ma trin A nhusau :

b Ch s& mit | Bi€n phdt sinh
Vs i ] Is
i 1
Ty ] 1
Phudng trinh { {
J?" cinbdn

/0°

[ S—
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Bi&n phat sinh 12 dong dién [, chay qua ngudn dién thé doc 1ip d6. Viy ma trin A va b dudc

cho nhy sau ;

/{)\ Ma trdn A chudn

\' Phutong trinh cin bdn cho nguén dién th€ déc 14p

= - - ) : i N |
- "_’ o . 1
Z 7 |
_— 1., ] it " M].»; | ‘ - v,
< £, 4 s Ze ! g
% 1 :
: . 0 g b 1
L4 k| §
I [ SRS ‘ oo i :
& 1 1 - "_';'“' -L . = - 1. - = |
4 LAl < 2 e Z [ s @ e
- " . .
k. L 0 - _'i_ _"_ o -
2 A
. o "
1 | § 1 i = u
E " ! ! I u g "
i) .

function H7_6 %Tdp tin H7_6.m
cle
svms Z1 Z2 737475 76 Va Vb
G Mua trdn A
A = sym(zeros(6)); A = A_array(1.2,1/Z1,A); A = A_arrav(2,4,1/Z2,A};
A=A _arrav(4,3,1/23.A); A = A_array(4,5,1/Z4 A);
A= A_arrav(5,6,1/25,A); A = A_arrav(5,2.1726,A);
% Thém hai phuong trinh cdn bdn cho Va va Vb
A=A _Vsre(7.1,00A);% Cho Va
A=A Vsrc(830A) 9% ChoVhb
GeMa trdn b
b= symizeros(8,1)k
b(7,1) = Vu;
b(81}=Vh
Y= AW, %Tim nghiém
S Thay gid tri vao
Z1 = 1%; Z2 = 0.4%;7Z3 = 0.8%: Z4 = 0.2%;Z5 = 0.08% ; Z6 = 0.2%;
Va=1.1+j*; Vb= 1.04+j%0;
Y = eval(¥);
forn=1:length(Y)
ifin<=6)
disp({'Pién thé' V' .num2str((n)), =", blanks(1), num2str(¥Y(n)}), "V']), disp(’’)
else
disp({'Dong dién Is' ,num2str((n-6)), ' =", blanks(1) , num2str(Y(n)), "A']), disp('’)
end
L end
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7_4-Su phan bé cong suat :

Trong phin nay cd 58 1y thuy&t cda bai todn phin b6 cong sut dya trén phuong phdp
phdn rd mang dién theo nit vi dong.

Khio sdt phan b3 cong suit thudng 4p dung cho hé thong ba pha can biing, dya trén sd
dd twong dudng mot pha ciia hé thdng dién va tinh todn trén don vi ¢6 tén hay don vi tuong déi.
Trude diy viée phan bo cong suit duge khio sdt bing mé hinh hog h¢ théng dién. Ngay nay nhd
vao midy tinh dién tif nén viin dé phin bd cong suit duge thue hién nhanh chéng va chinh xaic.

Khio sdt phin bg ¢ong sudt doi hdi cdc diy kién théng tin chi tiét hon viée khio sdt ngin
mach chiing han rhu tdng tr duing day va mdy bi€n dp, diu phan dp clia mdy bién dp, dién
dung dudng day, sd liéu cong suit ngudn va phu tai.

Tuy nhi€n phin ra mang dién khéng cdn tuyén tinh nhu trong gidi tich mach thong
thuing nita ma 1a h¢ phuang trinh phi tuyén va s& liéu ban diu cho trude ddi véi h¢ thdng cling
khdc di so vdi gidi tich mach thong thudng, do d6 cin phdi két hgp vdi viéc thinh 14p phuong
trinh ¢in bdn.

B&i tuigng cda khio sit phin bs cong suit [a xdc dinh gid tri bién d§, goc pha clha dién
dp tal mdi niit, gid tri ddng dién. cong suit tic dung, phdn khdng va tSn that trén mbi dudsng day.

Muc dich clia phan bd cbng suit thay ddi rong pham vi rong rong dé nhiim phuc vu cho
thi€t k€ va van hanh hé thdng dién, khio sdt hé théng & ché d6 trude va sau sy ¢, didu chinh
dién dp va cdng sudt, vin hanh kinh 1& hé thdng dién, . . .

7_4-1-Phin biét cdc loai di€ém mit trong hé théng dién :
a-Thanh cdi can bing : (Niit can biing)

La thanh ¢di may phdt dién ¢6 ddp wng nhanh chong vdi sy thay déi cla phu tdi. Nha vao
b6 diéu t¢c nhay cim, mdy phat dién cin bing c6 khd ning ting hay gidm tdi kip thdi theo yéu
¢iu ctia toan hé théng.

Bai vdi thanh cdi can biing s& cho trudc gid tri dién dp U va géce pha ¢ =0, thuting duge
chon Iam nit chuin.

Nuat cdn bdng ||b—®+—_ ‘U’s¢=0

b-Thanh cdi mdy phdt : (NGt mdy phait)

P& véi cic mdy phdt dién khdc ngoai mdy phat cin bing, cho biét trudc cong sui't thyte
P ma mdy phdt ra (dinh true vi 1y do ning suit cda nha mdy) va dién dp U & thanh cdi dd.
Thanh cdi mdy phdt con duge goi [ thanh ¢di P,U.

Nit mdy phdt ,”_@__/P_ |u|.p

c-Thanh cdi phu tai : (Nt phu tai)
Cho bi€t trude cong sudt P va Q clia phu tai yéu ciu. Thanh c4i phu tdi con duge goi la
thanh cdi P,Q.

-

Mt phy &1 1] (P, Q3
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d-Nit phu tdicé6 P=Q=0:
N&u khong c6 mdy phat hay phu tdi ¢ mot niit ndo dé thi coi nit 46 nhu niit phy tai
vdiP=Q=0.

Notes P=Q =0 ——

7.4-2-Ngudn dong dién phu thude cdng suit :
a-Niit tai ; Nt P, Q
+Xét mach dién hinh 7_7

Zl=0.02 +]0.04

» 256.6MW
1
: 3 S,,» s -
N / ) Lt Lt S,
v, = 105 0° - g_ = 110.2MVar
23 =0.01+;003 Z .. =00125 +0.025
FA
(3 I
% S b .
138.6MW 45 2MVar
Hinh 7_7

Nt 1 13 nit mdy phdt can bing hay cdn goi 12 niit cin bing.

Nt 2 va 3 13 ndt P, Q hay con goi la ndt phu téi.

Loai nit nay ¢6 ngudn dong tai nit 1a phu thudc vao dién the tai nit 46, nhu hinh 7.7 ¢6 dong
diéntainit2 va 31a:

Dong dién tai nit 2 :

Sﬂ = V2 Conj(lz)

.(Sa]
= I, =conj| —
2 v,

Dong dién tai ndt 3 :

S, =V, coni(l;)

{Sb\.
= [, =conjl — |

v,)

Do phudng trinh ngudn dong dién phu thudc cdng suat 1a phi tuyé&n, vi viy d€ chuyén sang
" phuong trinh tuy€n tinh cdn phai bi€t trude gid tri cha ¥, va V.
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"Néu dodn trude gid tr cla Vy=10+/*0va ¥, =1.0+ j*0(c6 th€ doin vdi gid tr bat ky) thi
{, va [, s€ trd thanh haj ngudn dong dbc lap.
Ta nhin thdy dong dién /, va /, phu thude vao dién the€ ¥V, va V,,do ¥, va V, 1a hat bién can

tim vi vdy n€u két qua cho V, va V, khong ding v6i gid tri dodn trudc thi ‘phii thuc hién hiéu
chinh.

+Tdng quit :

Phuong trinh ¢an bin cho ngudn dong dién phy thudc céng suat 1a :

i =con_{% J
X

VGi S, va V, ldn luot 1a céng suit va dién thé tai nut.
Va S, =P + jO. duge bi€t rudce.

+Phuong phdp hiéu chinh gid tri dodn :
Néu goi

v ladién the tai mit x sau khi dodn
x_dodn
Vi tmh 14dién the tai nit x sav ki tinh dudc
-Budce ! : Podn trude gid tri bing cdch cho
_ LI - ~ L = '3
x dodn = 1 (hay gid tri bd't ky ndo khic)

-Bude 2 : Vi da cho trude gid tri phu thude nén nguén dong dién phu thudc lic nay ud thinh
ngudn dong dién ddc lap.

-Bugce 3 : Bat dau thyc hién qud trinh hiéu chinh

+Lan1:
Gidi nghiém Y = A/b, v8i v =1
x_dodn
g wLe n ¥ . o
Néu Vx&n'nh - Vx_dodn thi é€u chinh bdng cdch cho Vx_doin = Vx_n’nh
+Lin2:

Tiép tuc gidi nghiém Y = A/b, v3i VX dody 98 duc hiéuchinh 8 1dn 1

~ LS o T - -
Néy Vx tink Zz Vx_do:in thi hiéu chinh béng cach cho vx_do:in_ Vx_ﬁnh
+Lan 3 :
Ti€p tuc gidi nghiém Y = Atb, véi V

da dudc higduckdnh d1dn 2
x_dodn

Néuv, . Z vy thi hiéu chinh bdng cd ch cho v

x_tinh x_dodn x_dodn — Vx_tin b

=> Qud trinh 1i€p tuc cho d&n khi k&t qud clia hai 1in lién 1ti€p bing nhau thi dirng :

ldnthin = Yy doda ldnthd (n- 1)

Vx_tin h
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\ Luuy:
+Phuomg phdp hiéu chinh chi thuc hién dugce khi bai todn hoi tu
+Phutong phdp nay chon mit 0 la it chudn chit khéng phdi mit cdn bdng 1.

+ Diing phudng phap truc ti€p, ta ¢é ma trdn A va b dugc thanh lip dudi dang sau :

Thinh pridn chudn

j-f’%
! Yoy
1 1 i 1 : c
4 = = - B R : v
S 1,1 1
: z =tz T v, ~conj (S
2 -1 Ly Lo Z4 J P _ cony [ %/VQJ
3 [ N U B N | I |
23 Zy Zy Za|| |1 V3 — cony ':Sb/v3 )
‘ : C & 0 IS Va

“\‘\‘ LA \ !

-, N . A 4o v i -
Smdrs trinh cén bin cho ngudn dén tne ddc Ap

Y% Tap tin H7 _7.m
Sunction H7 7
cle
format long
syms Z1 7273 Sa Sb Va V2 V3
% Matrgn A
A = sym(zeros(3));
A=A_array(1,2,1/21,A);
A=A_array(l,3,1/Z3.A);
A=A _arrav(2,3,1/22,A};
A=A Vsrc{4.1,0,A) %Thém phuong trinh cdn bdn cho Va
%eMa trin b
b = sym(zeros{4,1});
b = b_arrav(2,0, conj{Sa/V2),b); %Nguon dong dién djc ldp
b = b_arrav(3.0, conj{Sb/V3),b);
b(4,1) = Va %Ngudn dién thé djc ldp
LY = A\b; % nghiém
% Thav gid tri vao :
Z1 = 0.02+j*0.04 ; Z2 = 0.0125+j*0.025 ; Z3 = 0.01+j*0.03 ; Va = [.05 + jH0
Sa= (256.6 + j*110.2 )/100; Sb=( 1386 + j*45.2)/100;
V2 = I+ j%0; V3= I+ j*0; n = 0; %Chon dién dp d€ ldp
forn=1:14 %Ldp dén 15 55 1é
V2 = eval(Y(2)); %Biéu thitc V2
V3 = eval(Y(3}); %eBiéu thitc V3
end
Y= eval(Y}
Yeln nghiém




disp( I T T T Te U T % % %% T % %% D% %% G ), disp(’)
disp(['Ung vai {5 s6'1é thi s& hiéu chink la ' num2str(nj}), dispé' ')
disp({'Sai sé ctia V2 = ', num2str(V2 - Y(2))]), disp(' ')
disp({'Sai s6 cda V3 = ", num2str(V3 - Y(3))]), disp(’ )
disp('%% %% Su phdn bS dién thé va cong sudt w% %% ), disp("")
Jori=1:length(Y)
if (i<=3)
' V(i) = Y{(i};
disp(['Dién thé' V' num2str((i}), '= "', " onum2ste(V(i) ' (pu)'}), disp(’ '}
end
if (i >3
I(i-3) = Y{(i);
disp(|'Dong dién I' .num2str(i-4), "= ', ' ', num2str(l{i-3})," (pu)'}]), disp(’ ")
end
end
| format short _ J

b-Niit P, V : (Nitt mdy phdt)
+Xét mach dién hinh 7_8 :

[
Ul S P T3 40D MW
Vs =1 T 1 N
r’"‘\? S -~
{\H‘/WW I J\i! ) - (\-3/} z,é_
o — ) T, N
l.OS .f._.g_..._ ,
) Sy, 250MV
3 a p S, 0 MVar

200 MW !
.-"“-\«
e
v = 0e
H - g
Hink 7_8

-Niit phy tdi 2¢6 P, =400MW, Q, =250MVar, ]a nit P, Q di dugc trinh bay phuong phip

hi€u chinh trong muc rén.

-Nit mdy phdt3cé P, =200MW va [,|=1.04 1a iz P,V
Nhiém vu bai todn la tim dién thé' V,, O, va diénthé V, = a + j*b sao cho
Vi =, =1.04




+Cdch hiéu chinh niit P, V :
Tucng uf ta cling ¢6 phuong trinkt cin ban cho ngudn dong dién phu thudc cong suat fa

L = conj(% J

X

Véi S, = P, + jQ,, rong 6 Q, chua duge bi€t . Nhy vy d6i vai loai ndt niy can phdi hiéu
chinhca ¥V, ldn Q. theo cic budc sau :

-Péu tién dodn gid tri V,

-Tinh gid tri cia Q,

- Tinh gid tri cia V, mdéi

-Thyc hién hiéu chinh

+Tim Q. bdi phuong trinh sau :
Taco: S =(P +jO, )=V, conjl,)
Hay conj(S,)=(P, - jQ.)=conj(V )1,

+&p dung vao hinh 7_8, ta dudgc :

g, = —imagu V}; Vl—}conj( Va )1 = —is"rs.ag,{(lf"3 -V,) Conj(V})]

"2 Z,
O = vfmag[{ ik Jcoﬂf(ﬂ)] = rfmag[(l"_l -V, )~——COW‘( V-‘)}
Zs Z,

Qh = (Q4 + Q‘\)

Thay vao S,
Sh - Ph +J;*Qh

+Tim V, bdi phitong trinh :
ImV3 = imag(}.); % Lay phan do

ReV3 = sqt(Vb~2 - ImV3+2); % L4y phin thyc
V3= ReV3 +3j*ImV3

conj(V, )
Z

X

Viy téng quit ta ¢6 phudng trinh cho Q1 : NQr = —:‘mag[(V, -V, )

160

Phutong trinh can bén ciia Qb duge tim bdi ham Qb = Tink_Q (i, j, vall ,m , n, val2)
.Chi 56 i va j la hai niit chita tong trd vall gida hai nhdanh iva .
Chi s6mvan la hai mit chita téng trd val2 giita hai nhdnh m va n.

-Phuong trinh cdn bdn ciia V, dugc tim béi ham Pt_V = Tinh_V (vall , val2)

Chi s& vall va val2 la dién thé nit..
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| %Tap tin H7 8.m
Junction H7 8
clc
Jormat long
syms 212273 Sa Sb Vo V2 V3 Vb
YeMa trgn A
A = sym(zeros(3)); A= A_array(1,2, 1/Z1A);
A=A_array(1,3,1/23,A); A= A_array(2,3,1/22,A);
A=A_Vsrc(4,10A); %Thém phuong trinh cdn bdn cho Va
Y%cMa trdn b
b = sym(zeros(4,1)}); :
b= b_arrav(2,0, conj(Sa/V2).b) ; %Ngudn dong dién dic lap
b = b_arrav(0,3, conj(Sb/V3).b);
b(4,1} = Vo; %Nguon dién thé déc Igp
Y = Ab; 9% Tinh nghiém
% Biéu thitc Shva V3
Qb= Tinh_((3,2,72,3,1,Z3) ;
Pt_Sb = real(Sh) + j*Qb;
Pt_V3 = Tinh_V(Y(3),Vb);
Y% Thay gid tri vao
Z1 = 0.02+j*0.04 ; 22 = 0.0125+/%0.025 ; Z3 = 0.01+j*0.03; Vo = 1.05 + j*0 : Vb = [ 04:
Sa = (400 + j*250)/100; Sb = 2 + j*0:
V2 =1+ ; V3= 104+ j*0; n=0; % Chon dién dp dé Idp
VI = eval(Y(1});
forn=1:30 %Ldp dén 15 s6 1é
V2 = eval(Y(2)); %Tinh V2
Sb = eval(Pt _Sb) ;%Tinh Qb
V3 =eval(Pt_V3); %Tinh V3
end
%Tinh két qiia va in nghiém
Qb = eval(Qb) % Xem Qb
Y = eval(Y)
disp( %% %% % % % % % % % %% %%% % %% %% ') , disp(’ ")
disp({ 'Ung vdi 15 s6'1é thi s6 ldn hiéu chinh la ', num2str(n)]), disp(’ ")
disp({'Sai s6 ciia V2 = ', num2str(V2 - Y(2))]), disp(" )
disp({'Sai s6 ciia V3 = ', num2str(V3 - Y(3))]), disp{' ")
disp( %% %% Sy phan bo dién thé va cong sudt %% %%’ ), disp('')
Jori=1:length(Y)
if (i<=3)
disp(['Dién thé' V' .num2sir({i)), '= ', blanks(1), num2str(Y(i)}," (pu}'}), disp(™')
else
So = 100*Vo*conj(-Y(i});
disp(['Cong sudt So = ' ,num2str(So),' (MW)'}), disp(' ')
end
endd
format short
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7.4-3-Phuong trinh cin ban véi phan bd cong suit :
+Xét mach dién hinh 7-9 ’

Si : =U»._vé‘}§5:h.,5§ S-F\
4 > 256 6MW
7T 'S -
N A L Ex 3
- : R R +30035 ] 7 a
’ | - -
v, = 105 /6" — : - 110, 2MVar
S : _ o
5 : 54
D e——— - -—
- RO
Poos
[3REMW 48 Zi4Var
Hinh7_9

Ta ¢6 cong sudttai nit ¥, theo hudng ¢6 dong [, tudng ung fa

. ’ N - (VI _VH’)
conjti Y V. =8 = conj — V. =3,

X

Chuyén vé, tacd :

[ (Va" B Vf.f’) J Sx
conj| ——" |=-+
Zz V

I.4y 1ién hiép phiic hai v€& ta dudc phuong trinh ¢dn bdn cho cdng sudtla :

F(LV"‘V.;F) - L onj(5,)=0

Vaéi: § =P +
conj(V.) * O

+Nhu viy ta c¢6 anh hudng clia phuong trinh phan bé cong suit vio ma trin A nhu sau

]
@) CR &5 mut | Bifn thém vido
S x — — :
i i conj (S,.)
; %
Z, 5
J %
! -
Phudng tiinh| o, _ 1 l _ Z, ‘_
, ndm b8 L comil :
ip | p L conj (V.3
Zz .
V.-V, ) - ——con (S.y=0
{ J .rr) coms (,) J x)

Chi § la nghiém cla phuong trinh cén bin cho cong sudtla conj( S, )
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Viy ma trin A va b ¢6 dang nhu sau :

(I : |
7 Z z, z, g ¢ v 0
. . _

z, z, 1z, z, e i 4 0 a
1t 1 T
> T — 0 ] 3
Z £, z, Z, ¢ ‘} ’
} 0 G 3 { o ] f 0
5 —1 o % B il i} N0
] l 0 ) ¢ 0 Q 0
I
4 1 -1 Lo U} 0 8]
-
[ —% ._. £ I A' C(Jll‘ii\'rg 3 | o
- 73
-1 0 1 4] -' : A
H I - e w D CUI']JI{VB ) U
- Z3
1 ¢ -1 ¢ f‘ ¥ o
confWVa)
N
‘\3 . - . -
Phitng trinh cin sanche oing o3t
; 3 ] Vi 3\
0
{
Ry
—conj| == 7
2
\
{ -
| S, 7
- conj| —
Vs
\
Va g
0 conj(S1)
g conj(S4 )
conj
9 J.(SSJ
0 conj(S, )
0 conj(= 5)
\ 7 .
\ con_](Sf)f' }
Matran b

Ma trdn ngtiém

+ Luu ¥ la n€u k&t quéd ¢6 cong sudt duong thi ¢6 chiéu tif nut di ra v nguge lai n&u cong suit
4m thi c6 chiéu di vao nit.
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Z%Tap tin H7_9.m
\function H7_9
cle
format long
syms Z1 Z2 73 Sa Sb Va V2 V3
Y%Ma trgn A
A = sym(zeros(3));
A=A _array(1,2,1/Z1,A);
A= A_arrav(1,3,1/Z3.A);
A= A_arrav(2,3,1/Z2,A);
% Thém phuong trinh can bdn cho Va
A=A _Vsrc(4,1,04):
YePhuong trink phin bd cong sudt
A=A Phanbo (5,1,2,Z1/conj(Va).A);
A = A Phanbo (6,2,1,Z1/conj(V2).A});
A = A_Phanbo (7.2,3,22/conj(V2),A);
A = A_Phanbo (8,3,2,72/conj(V3), A);
A = A_Phanbo (9,3,1,Z3/conj(V3),A);
A = A_Phanbo (10,1,3,Z3/conj(Va),A}
GeMa trin b
b = sym(zeros(10 1)}
b = b_arrav(2,0, conj(Sa/V2),b);
b = b_arrav(3,0, conj(Sb/V3),b};
%Ngudn di¢n thé djc ldp
b(4,1) = Va
Y% Tinh nghiém
Y= A\b;
%Thav gid trivao
Z1 = 0.02+j*0.04 ; Z2 = 0.0125+j*0.025; Z3 = 0.01+%0.03
Sa= (256.6 + j*110.2 y100; Sb=(138.6 + j¥45.2 )/100;
%Chon dién dp dé ldp
V2 = 1+ j*0; V3= 1+ j*0;
n=1~0;
forn=1:14
V2 = eval(Y(2)): GeBiéu thitc V2
V3 = eval(Y(3)); %Biéu thitc V3
end
%Tinh két qud
Y = eval(Y)
% In nghiém
disp('%%%%%%%%%%%%% %% % %% % %% ') , disp(’ ')

disp({'Sai s& cia V2 = ', num2str(V2 - Y(2)}]), disp(""')
disp(['Sai sGcdaVi= ' num2str(V3-Y(3)}]), disp("’)

s Va = 1.05+ j*0;

disp(['Ung vdi 15 s& 1é thi s6 lan hiéu chinh la ', num2str(n)]}, disp(" ")

disp('%%%% Su phin b6 dién thé va cong sudt %% %%’ ), disp(' )
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fori=1: length(Y)
if (i<=3)
disp({'Pién thé V' num2ste((i)), "= "', " ', num2str(Y(i}) ' (pu)']), disp("')
end
if(i==4)
So = 100*Va*conj(-Y(i));
disp(['Cong sudt So = ' ,num2str(So),” (MW)']), disp('’)
end ‘ Co
if (i >4
S(i-4) = 100*conj(Y{(i)); . :
disp({'Cong sudt S' ,num2str(i-4), '="," ' num2str(S(i-4))," (MW)']), disp(’ ")
end '
end
disp("% %% % Téng cong sudt Y% Tc%" ), disp(' ")
disp({'Céng sudt So = SI +56 = ', num2str(S(1) + $(6)), " (MW)']}, disp(’’)
disp({'Cong sudt Sa = 52 +53 " onum2str(S(2) + 5(3)), ' (MW)'}), disp(’’)
disp({'Céng sudt Sb = §4 +8§5 = ', num2str(S(4) + §(5)), ' (MW}']), disp('’')
disp('%% %% Ton thdt cong sudt trén duong ddy %% %%’ ), disp(’ ")
disp(['Ton thdt & nhdnh 1---> 2= ' num2str(S(1) + 8(2)), " (MWY']), disp(* ")
disp(['TOn thét & nhdnh 2---> 3=, num2str(S(3) + 5(4)), ' (MW)'}}, disp(’ ")
disp(['Tén thdt & nhdnh 3---> 1 = ", num2str(S(5) +8(6)), ' (MW) 'J), disp('’)
disp(' %% % %% Cong sudt duong la tiv mit di ra v ngugc lai%%% % '), disp(’’)
format short

Ta ¢6 suf phiin bd cong suat trén hinh 7_10

Sl 1995 MW IS MW g
aespw L s i T
= — g
) 67 Mvar | OOV
&4 MVar T
5y l\ : ':1; T
ooy {i_‘l
AR I 2101 W 65 A iﬂ\«}-’ CRYTT
. —— 110.4 } VAT
R — -
189 MVar 86' 108 MVar = & N = A Var 83
- = n ;: 43,2 ¥V
fa_"
YvEzl|lE
s R g
R

1386 MW 45 2 wiVar
Hinh 7-10
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7-5- Tiéu chuin héi ty :
7-5-1-Tiéu chbudn { :
Trong trudng hgp nay bai todn hoi tu khi -
Gid tri dign thé ciia hai ldn ldp lién tiép la bing nhau

Viy néu goi : Sai s 13 sir sai biét dién th€ giifa hai 1an 1ap lién ti€p thi ta ¢6

|Saisf’'= Lanlapthin - Linlapth? (n- 1)

Do dé bai todn sé hoi tu theo tidu chuin 1 néu:

Sai 8 =

+Mach dién hinh 7_19 héi tu theo tiéu chudn 1 :

z,=002+j004

= 256.60W
AN IS B
, ~ :, ........... S I,‘:ﬁ (E—, Sa
o = 110.2WVar
v,= 105/0 .
z, =0.01+j0.03 Z . =00125 +;0.025
<
3 _
g Hinh 7_19
.\é]} b

138.6MW 45 IMVar

Sai s6 =0 1a diéu kién dé k&t thic vong lap
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% Tdp tin H7_19.m
function H7_19
format long %Dé& quan sdt sai s6 rdt nho
cle '
syms Z1 Z27Z3 Sa Sb Va V2 V3
FeMa trdn A
A = svmizeros(3));
A=A _arrav(1,2,1/Z1,A); A= A_array(1,3,1/23,A);
A = A_arrav(2,3,1/Z2,A);
A=A Vsrc(4,1.0A); %Thém phitong trinh cdn bdn cho Va
b = sym(zeros(4,1)); %Ma trgn b
b = b_urray(2.0, conj(Sa/V2),b);
b = b_arrav(3,0, conj(Sb/V3),b);
bi4,1) = Va;
{ 9c nghiém
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Y= A\b;
Y%Thay gid tri vao :
Z1 = 0.02+j*0.04 ; 72 = 0.0125+j%0.025 ; Z3 = 0.014j*0.03 ; Va = 1.05 + j*0;
Sa = (256.6 + j*]10.2 )/100; Sb=(138.6 + j*45.2 )/100;
V2 =1+ j%0,; V3= 1 + j*0; n = 0; %Chon dién dp dé lp
while( (V2 - eval(Y(2))) ~= 0 JU((V3 - eval(Y(3)}) ~= 0) %ePiéu kién Sai s6 = 0
n=n+l;
V2 = eval(Y(2});
V3 = eval(¥(3)});
end
Y = eval(Y); %In nghiém
disp('% %% Hoi ty theo tiéu chudn 1 %% %% '), disp(’ '}
disp({'Ung v&i 15 56 18 thi s& ldn hiéu chinh la ' num2strin}}), disp(’ )
disp({'Sai s6 cia V2 = ', num2str(V2 - Y(2))]}, disp(’ '} .
disp(['Sai s ciia V3 = ', num2str(V3 - Y(3))]). disp(’ ')
disp(‘%% %% Su phin bd dign thé va cong sudt %%%%’ ), disp('’')
Jori=1:length(Y) '
if{i<= 3}
V(i) = Y(i); _
disp(['Dién thé V' .num2str((i)), "= "', "' ', num2str(V(i)),’ {pu)']), disp(' ')
end
i (i>3)
lo = Y(i);
disp({'Dong dién lo = ', num2str(Io),” (pu)'}), disp('")
end
endd
format short

+Mach dién hinh 7-20 khdng héi tu theo titu chudn 1

Z, =008 -

{

_ ‘VaE;’l’,l‘_r}

Hinh 7_20

&

!
_i
|
A00MW 2000 Var

FOOAW
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9% Tap tin H7_20a.m
Junction H7_20a
format long %Dé quan sdt sai 56 rdt nho
cle
syms Z1 2273 Sa Sb Vo V2 V3 Va
%Ma trin A |
A = sym(zeros(3));
A=A_arrav(l2,17Z1,A);
A=A_array(1,3,1/Z3.A)
A=A_arrav(2,3,1/22,A);
| A= A Vsre(4,1,0,A) ; %Thém phuong trinh ¢dn bdn cho Va
% Phuong trinh phdn b6 cong sudt
A = A Phanbo (5.1,2,Z1/conj(Vo).A);
A = A Phanbo (6,2,1,Z1/conj(V2),A);
A = A_Phanbo (7,2,3,Z2/conj(V2}A);
A=A Phanbo (8.3.2,22/conj(V3), A); -
A = A_Phanbo (9,3,1,Z3/conj(V3),A);
A=A Phanbo (10,1,3,23/conj(Vo),A);
b = svm(zeros(10,1)); %eMa tran b
b = b_arrav(0,2, conj(Sa/V2).b); %Ma tran b
h = b_arrav(3.,0, conj(Sb/V3),b);
b(4,1) = Vo;
Y = A\b; Y% nghiém
Y% Bidu thitc V2 va Sa
Qa = Tinh_0Q(2,1,21,2,3,72) ;
Pt _Sa = real(Sa) + j*Qa;
P: V2 = Tinh_V(Y(2).Va);
Z1 = j*0.05 ; Z2 = j*0.025 ; Z3 = j*0.025 ; %Thay gid tri vao
Vo = L0254 j*0; Va= 1.03; Sb= (400 + F¥200)7100; Sa= 3+ j*0;
V3 =1+ /%0 V2= 103+ j*0; %Chondiéndp dé ldp
n=0; VI=eval(Y(1});
while( abs(V2 - eval(Y(2))) ~=0) 1l (abs(V3 - eval(Y(3)}) ~= 0) % Sai 6 =0
n=n+!
V3 = eval(Y(3)); %Tinh V3
Sua = eval(Pt_Sa); %Tinh Sa
V2 = eval(Pt_V2) ;%Tinh V2
SSV2 = V2 - eval(Y(2)) %Tinh sai s6
SSV3 =V3 - eval(Y(3))

end

Y = eval(Y); %Tinh két qud va in nghiém

disp('% %% Khéng hoi tu theo tiéu chudn 1 %%% '), disp(’ ')

disp(['Ung vii 15 56 18 thi s6 14n hiéu chinh 1a ', num2str(n }]), disp(’ ')
disp(]'Sai s6 cia V2 = ', num2str(V2 - Y(2))]), disp(' ')

disp(] ‘Sai s6 cia V3 = ', num2str(V3 - Y(3))]), disp("’)

disp('%% %% Sy phdn bd dién thé va cong sudt %% %" ), disp('’)

| format short ]
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7-5-2- Tiéu chuin 2 :
Trong trudng hgp ndy bii todn hot ty khi -
Gid tri sai s6 di¢n thé ciia hai ldn lién tiép la bing nhau

+ Luu ¥ 1a hai 1an sai s¢ = ba 14n lap lién tiép :
Sai sO 14n 2 so sdnh Sai s6 14n |
Sai s6 1an 3 so sdnh Sai s6 1an 2
Sai s6 14n 4 so sdnh Sai 6 1an 3

Sai $6 140 n so sanh Sai s6 1dn (n— 1)

Do d6 bai todn s& hdi tu theo tiéu chudn 2 n&u :

Sal & ldn thy = Sai & [Enth? (n- 1)

+Mach dién hinh 7-20 s& hoi tu theo tiéu chuin 2

GTap tin H7_20b.m

Sunction H7 _20b

format long %Pé quan sdt sai s6 rdt nhé

cle

syms L1 2273 Sa Sh Vo V2 V3vg

A = sym(zeros(3)); %Ma trdn A

A=A_arrav(1,2,1/7]1 A);

A=A_arrav(l 3, 1/7Z3.A);

A=A _grrav(2,3,1/72,A);

A=A_Vsrc(4,1.0A); %Thém phuong trinh cdn bdn cho Va
%Phuong trinh phan b6 céng sudt

A = A_Phanbo (5,1,2,Z1/conj(Vo),A);

IA =A_Phanbo (6,2,1,Z1/conj(V2)},A),

A =A_Phanbo (7,2,3,7Z2/conj(V2),A);

A = A_Phanbo (8,3,2,22/conj(V3), A);

A = A_Phanbo (9,3,1,Z3/conj(V3),A);

A = A_Phanbo (10,1,3,Z3/conj(Vo),A);

b = sym(zeros(10,1)) ; %Ma trgnb

b = b_arrav(0,2, conj(Sa/V2).b);

b = b_array(3,0, conj(Sb/V3),b);

h(4.1) = Vo;

Y= A\b; % nghiém

%Biéu thitc V2 va Sa

Qa=Tinh_Q(2, 1712372}

'Pt Sa = real(Sa) + j*Qa;

Pr_V2 =Tinh_V(Y(2),Va);

9% Thay gid tri vao

ZI = j*0.05; 22 = j*0.025 : Z3 = j*0.025; Vo = 1.025 + j*0; Va = 1.03;
Sb = (400 + j*200)/100; Sa = 3 + j*0; '
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r‘./3 =1+ j*0; V2= 103+ j*0; %Chondiéndp dé lap
n=0; VI=eval{Y(1));
while(1) %Thuc hién Idp
n=n+l;
V3 = eval(Y(3)); %Tinh V3
Sa = eval(Pt_Sa); %Tinh Sa
V2 = eval(Pt_V2} ;%Tinh V2
%Tinh sai s6
ValV2(n) =V2;
ValV3(n) =V3;
if (n>=3}
SSV2(n - 1) = ValV2(n) - ValV2(n - 1};
SSV3(n-1)= ValV3(n) - ValV3(n - 1) ;
if (abs(SSV2(n -1)} - abs(SSV2(n-2))==0) && (abs(SSV3(n -1)) - abs(SSV3(n-2)) == 0)
SSV2 = abs(SSV2(n -1}) - abs(SSV2(n - 2)); : :
SSV3 = abs(SSV3(n -1)) - abs(SSV3(n - 2));
breck;
end
end
end
Y = eval(Y); %Tinh két qud va in nghié¢m
disp('% %% Hpi ty theo tiéu chudn 2 %%% '), disp("’)
disp(['Ung vdi 15 618 thi s6'lan hiéu chinh la ', num2str(n )]), disp('"')
disp(['Sai s6 cia V2 = ', num2str(V2 - Y(2)}]), disp(" )
disp(['Sai s6 cia V3 = ', num2str(V3 - Y(3))]), disp(’ ')
disp({ 'Hai ldn sai s& lién 1iép cha V2 = ', num2str(S§V2)]), disp("’)
disp(['Hai ldn sai s6 lién tiép caa V3= ', num?2str(SSV3}}), disp(" '} \
disp('%% %% Su phdn b dién thé va cong sudt %% %% ), disp(" ‘)
format short

:Mach dién hinh 7-21 s& hdi w theo tiéu chuin 2

L7

. - : : S AOAW

O_ ________ T ) | €, s,

o — ____...,.,._.__._"}‘ 3’20MV‘1I.
v 70 ol . \

Hinh 7_21




173

%Tép tin H7 21.m
function Hy 2]
cle
format long
syms Z1 72 7Z3 V2 V3 Sa Sh Va
JoMa trin A
A = sym(zeros(3));
A=A_array(1,2,1/71 A); A = A_array(2,3,1/72,A); A = A_array(1,3,1/Z3,A);
A=A _Vsrc(4,1,0A); %Thém phitong trinh cdn bdn cho Vo
% Phuong trinh phin b cong sud’*
A =A_Phanbo (5,1,2,Z1/conj( VajA); A = A_Phanbo (6,2, 1,Z1/conj(V2),A);
A = A_Phanbo (7,2,3,Z2/conj(V2),A); A = A_Phanbo (8,3,.2.22/conj(V3),A);
A = A_Phanbo (9,3, L,Z3/conj(V3),A); A=A _Phanbo (10,1,3,Z3/conj(Va),A};
b = sym(zeros(10,1)) ; %Ma trgn b
b = b_array(2,0, conj(Sa/V2),b); b= b_array(3,0, conj(Sb/V3).b); b(4,] )= Va;
Y = A\b; % nghiém
Zl= jM1/30); 22 = j*0.05 ; Z3 = j*0.0125 ; Va = 1.0 + %0 %Thay gid tri vao
Sa= 4 + j*32:8b= 3 + j*2.7;
V2= 1+ j*0;V3 =1+ j*0; n=0; %Chon dién dp dé lap
while(1)
n=n+/!;
V2 = eval (Y(2)); %Biéu thic V2
V3 = eval (Y(3)); %Biéu thitc V3
ValV2(n) =V2;, ValV3(n) =V3: %Tinh sai scﬁ_'
iffn>=3)
SSV2(n - 1) = ValV2(n) - ValV2(n - |);
SSV3(n- 1} = ValV3(n)-ValV3(n-1); .
if (abs(SSV2(n -1)) - abs(SSV2(n -2)) == 0} && {abs(SSV3(n -1)) - abs(SSV3(n - 2)) == 0}
SSV2 = abs(S5V2(n -1)) - abs(SSV2(n - 2);
SSV3 = abs($SV3(n -1)) - abs(SSV3(n - 2});
bhreak:
end
end
end
Y = eval(Y) %ln nghiém
disp('% %% Hoi ty theo tiéu chudn 2 %%% '), disp(' )
disp(|'Ung véi 15 58 1é thi 56'1dn higu chinh 1a ', num2strin )1, disp(' ')
disp(]'Sai 56 cia V2 = ', numZstr(V2 - Y(2))}), disp(" ')
disp(['Sai s6' cia V3 = ', num2str(V3 - Y(3))}), disp('’)
disp(| 'Hai ldn sai s6 lién tiép ciia V2 = ', num2str(SSV2))), disp('')
disp({ 'Hai ldn sai s& lien tép cia V3= num?2str(SSV3)]), disp(’ )
disp("% % 9%6% Su phdn b dién thé va cong sudt %% %' ), disp('")
fori=1:length(Y)
if (i<= 3)
disp(['Dién th& V' . num2str((i)), '=", " ', num2str(Y(i)),' (pu)']), disp(’ ')
end

i (i==4)
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[ So = 100*Va*conj(-Y(D)):
disp({ 'Cong sudt So = ' ,num2str(So)." (MW)'[}, disp("’)
end
if (i >4
S(i-4) = 100%conj(Y(i))
disp(|'Cdng sudt S num2str(i-4), =", " ', num2str(8(i-4}).’ (MW)']), disp(" ")
erl
end
disp('%%%% Tong cong sudt %% %% ), disp{(’ '}
disp({'Cong sudtSo=S1+S6 = ', num2str(S(1) + S(6)), " (MW}']), disp('’)
disp({'Cdng cudt Sa=S2+S3 = ', num2str(S(2) + S(3)), " (MW}'}), disp(’ )
disp({'Céng sudt Sh = 54 + §5 C num2str(S(4) + S(5)), " (MW)']), disp(’ )
disp('% Y% %% Tdn thdt cong sudt trén dudng day %% % %" ), disp(' ')
disp(['T(fn that & nhdnh 1---> 2= *, num2str(S(1) + $(2)), " (MW)'}), disp(’ '}
disp({ "Tin thdt & nhdnh 2---> 3= ', num2str(S(3) + S(4)}, (MW)']), disp(' ")
disp(['T(’fn thi't & nhdnh 3--—-> 1= ', num2str(S(5) + 5(6)), (MW)']), disp("’)
format short

Bai tap : Tinh phan bd cong sudt va t8n that trén Gudng diy cla cdc mang dién sau :

Sy :,
—— 3 i - - /f;:)
{ B it ALV R R 8. L
‘ l 2 — -
N o P )
o . iR . S4
Yy w104 L0 : ! /»/ §,=05- 02
91403 -
EITRELAE P g 7 =01+§7
: . -
T =015410.45 4
T / 3 5, =03-401
s :
9 _ g i . LS T o ) b
T E Sq 2,,= 008 + 5013 Ol
C o =-1+jM5 %
: r )
! Frus 7_22 £

A Ba=1U+1%

i3

o (1) > $b =30+ 20
l—\szo 7 =20+5%0 /—I GO

e 3
SN e
Sg = S, Hinn 7-23

Se= 10+ 45

+ D&i tit ca sang dang tuong d6i béing cdch chia cic t8ng trd va cong suat Sa, Sb, Sc cho 100
+Chon dién dptainit 11a Vl=Va = 1.0 +j*0 ’
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7-6- Bai toan ngiAn mach :
Xétmach dien Hinh 7 24 ;

I Z., =/".38 Z.=1.4
Z =02 2 2 P I
Toy 1 i > — L 's2
C I L:_ : l C
1 —— Q
Va=1 @ I 14 @ Vh=1
5

6
—= Khicéd ngdnmach tai mit§

7 = j0.16
o

Hinn7_24
+ Trong diéu kién binh thudng ndt 5 dé hé.
+ Khi ¢6 sif ¢6 ngéin mach xdy ra tai nidt 5 thi xem nhu ¢é tong trd Z6 ndi tif niit 5 xudng mass,

+ Tinh phan b dién thé va dong dién chay trong mach trude vi sau khi ¢é si ¢6 ngdn mach xay
ra.

Cach tinh :
-Thanh lp ma trdn A khi chua ¢6 sy ¢ va tinh k&t qua
Y=4\bh
-Thanh [dp ma trin A khi ¢6 sy ¢& biing cdch thém viio phuong trinh cin ban tai mit xdy ra sy ¢
Asc = A_array(i, j, valLA);

Vai .

i va jla chi s6 ctia nit ¢6 x4y ra sif ¢8 ngdn mach.

val 1 t6ng din tai nhdnh dé.

A 1a ma trin dudc thanh lap trude dé khi chua c6 su ¢6.

Tinh nghiém
Y, =AN\b

-Tinh phéin b& dong dién biing cdch bd qua phuong trinh cin ban tai nit ¢6 X4y ra su cd.
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%Tdp tin H7 _24a.m

function H7 24a

cle

syms Z1 Z2 73 Z4 Z5Z6 Va Vb

A = sym{zeros(3}); .
A=A_array(1,2,1/Z1,A);

A =A_arrav(2,3,1/22,A);

A= A_array(2,5,1/7Z5,A);

A=A _arrav(3,4,1/Z3,A);

A=A _array(3,5. 1/Z4 A);

%Thém phuong trinh cdn bdn cho Va

A=A Vsrc(6,1,0A);

%Thém phuong trinh cdn bdn cho Vb
A=A_Vsrc(7,4,0A);

A = A_Phanbo (8,1,2,721,A);%Dong dién 11

A = A_Phanbo (9,2,3,22,A); %Dong dién 12
A = A_Phanbo (10,4,3,Z3,A); %Dong dién 13
A=A Phanbo (11,3,5,24,A); %Dong di¢n 14
A = A_Phanbo (12,2,5,7Z5,A); %Dong dién 15
%A = A _Phanbo (13,5,0,26,A); %Dong dién 16 dugc bé qua
Y%eMa trgn b

b = sym(zeros(12 ,1));

b(6,1) = Va;

b(7,1)= Vb,

%Khi khéng co sy ¢ xdy ra

Y= AW,

%Ma trén A khi c6 sy 6

Asc = A_array(5,0,1/Z6,A); JePhuong trinh cdn ban khi c6 sy cd tai mit 5
Ysc = Asc\b;

Y% Thay gid tri vao

Va =1; Vb =1,
Y = evallY);
Ysc = eval(Ysc);
disp('%%% Phdn bd' trudc va sau khi ¢6 sy cd %%%'), disp(' )
fori=1:length(Y)
if (i<=35)
V(i) = Y(i);
bd(i} = abs(V(i)); % Tinh bién dj
goc(i) = angle(V{i))*180/pi ; % Tinh pha

num2str(bd(i)), ' (Biéndg) ', -> ' num2str(goc(i)), (D) ), disp("’)
%Khi c6 sut ¢
Vsc(i) = Ysc(i);
bdsc(i) = abs(Vsc(i)); % Tinh bién d§

gocsc(i) = angle(Vsc(i))*180/pi ; % Tinh pha

Zl =j*0.2; Z2=j*0.8; Z3 =j*04; Z4 =j*¥04; L5 =j*0.4 ;26 =j*0.16;

disp([ 'Khi chua cé su cd thi dién thé V! onum2str((i)), ‘=", " ", num2str(V(i)), " = ...




disp(]'Khi ¢ su o6 thi dién thé V' num2str((i}), ‘=", " ', num2str(Vsc(iy), " =
num2str(bdsc(i)), ' (Biéndj) ', ' -> Lnum2str(gocscl(i)y, (Do) {4 disp(')
end |
H{i==6)il(i==7)
IS(i) = - Y(i);
bd(i) = abs(IS(i}); % Tinh bién dé
gocli} = angle(18(1))*180/pi ; % Tinh Dha
disp({"Khi chua ¢ su o thi dong dién IS" num2str( - 3) t= 0 num2ser(1S(1)),
numstr(bd(i)}, ' (Biéndg) ', ' -> waum2strigoct(i)), (D6} ], disp(’ ')
9% Khi co sy ¢
ISscli) = - Ysefi);
bdsc(i) = abs(ISsc(i)); % Tinh bién do
gocsc(i) = anglef(1Ssc(i) V¥I80/pi : % Tinh pha
disp({'Khi ¢6 sy c& thi dong dién IS’ .num2str( - 55, '= ", "onum2sir(1Sse(i)) .
"= num2str(bdsc(i)), " (Bién do) ', " -> num2str(gocscliy} (DG, displ!

—

end
iHi>7)
(i-7) = Ytiy;
bd(i) = abs(i{i-7}); % Tinh bién dé
goc(i) = angle(I(i-7))*180/pi ; % Tinh Pha
disp({'Khi chua c6 sy ¢6 thi dong dién I’ ,num2str( i-7), "= "', ' " num2strilfi-7)), "
aumZstribd(i)), ' (Bién dé) ', " o> saum2str(goc(i)) | (PG 1) disp(’ )
D% Khi cd s cd
Isc{i-7) = Yscfi);
bdsc(i) = abs(Isc(i-7)); % Tinh bién aé
gocsc(i) = angle(Isc(i-7))*180/pi ; % Tinh pha

disp({'Khi c¢ su c& thi dong dién I' \num2str( i-7), "= ', ’ Lonum2sir(isc(i-7)), ' =

num2str(bdsc(i)), ' (Biéndg) ', ' -> snum2str(gocsc(i)), (PO ), disp(" ')

eid

end

%Tong quir cho cd hai triimg hgp trude va sau sy el ta tinh 16 = I(4) + I(5);

16 = I{(4) + It5);

bd = abs(16); % Tinh bién do

goc = angle(16)*180/pi ; % Tinh pha

disp(|'Khi chua c6 sy 6 thi dong dién 16 = ', ", num2str(l6), ' =
num2str(bd) , '(Bién dé) ', ' ->» wnumstr(goc), (D) |), disp(*")

165¢ = Isc(4) + Isc(5); %Khi c6 su cé

bdsc = abs(16sc); % Tinh bién do

gocse = angle(16sc)*180/pi ; % Tinh pha

disp(['th' C6 sy cd thi dong diénl6 =", " ', nura2str(l6sc), " =, ...

numlstr(bdsc), '(Biéndo) ', " -> ’,nustrr{gucxc), (D6) ), dispi )
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DGi v6i mach dién c6 nhidu mang hay ndt thi vin d¢ luu git k&t qud 1a rit can thiét, vi vay

trong mue nay sé& trinh bay phudng phap nhiing Excel vao Matlab.
M&t & ham co bin d€ lién k€t v8i Excel nhu sau

+Tao lién k€t va Excel :
hExcel = actxserver('excel.application’);
hExcelWorkbooks = get{hExcel,'Workbooks');
hExcelw = invoke(hExcelWorkbooks, 'Add’);
DS Font chit va kich thudc giao dign néu can
set(hExcel, 'StandardFont’,'VNI-Times g
set(hExcel,'StandardFontSize’, 12)
set(hExcel, DisplayFullScreen',0)
+Chuén bi 1am viéc véi Excel
set(hExcel, 'Visible' 1)
+Tao bang
+Tao hing va cot
hExcelRange = Range(hExcel, AL:C1');
+Pinh kich thudc hang va cit
set(hExcelRange, Ko Hvight | 15)
set(hExcelRange, ¢ ciuinm\Widih' 15)
+Nhip gid tri vao bing
set(hExcelRange, Value'.{'Dong dién’, '‘Bién dg', 'Géc pha'l);
+Mdc dinh khong yéu cdu save
set(hExcelw, Suved|, 1),
+Sau khi 1am viéc xong thi xod k€t ndi :
release(hExcelw}
Quit(hExcel)
delete{hExcel);

+ Thye hi¢n lai bai hinh 7_24 v6i k€t qua dugc luu vao bing

\%Tap tin H7_24b.m

function H7_24b

cle

syms Z1 727374 ZS Z6 Va Vb
A = symfzeros(5));
A=A_array(1,2,1/Z1,A); A= A array(2,3,1/Z2,A);

A=A _array(2,51/2Z5A); A= A_array(3,4,1/Z3,A);

A= A_array(3,5,1/24,A);

A = A_arrav(5.0,1/26,A); %ePhuong trinh cdn bdn khi cd sy cé tai nit 5
%Thém phuong trinh cdn bdn cho Va

A=A_Vsre(610A);

%Thém phuong trink cdn bdn cho Vb

A=A _Vsre(7,404);

A = A_Phanbo (8,1.2.Z1 A);%Dong dién 11

A = A_Phanbo (9,2,3.22.A); %elDong dién 2
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A = A_Phanbo (10,4,3,Z3,A); %Dong dign I3
A =A_Phanbeo (11,35 Z4,A) ; Y%Dong dién 14
A = A_Phanbo (12,2,5,75,A); %Dong dién 15
A = A_Phanbo (13,5,0,76,A); Y%Dong dién 16
b = sym(zeros(13 ,1)); %Ma trdn b

b(6,1) = Va;
b(7.1)= Vb ;
Ysc = Avb;

Y%Thay gid trivao
Z1=j*0.2; 722 =j*0.8;73 = j*0.4: 74 =J*0.4; 75 = j*0.4; 26 = j%0.16 ;
Va=1;:Vb=1; |
Ysc = eval(Ysc);
Ysc = Ysc(6 : length(Ysc));
Jori=1:length(Ysc)
ific=2

%Khi c6 sy cf

Isc(i} = - Ysc(i);
else '

Isc(i) = Ysc(i);
end :
bdsc(i) = abs(Isc(i}); % Tinh bién dé

gocsc(i} = angle(Isc( 1))*180/pi; % Tinh pha

end
%% %% Phin co s¢ dit liéu : lién két vai Excel %% % %%
hExcel = acriserver( excel.application’);
hExcelWorkbooks = get{hExcel, 'Workbooks');
hExcelw = invoke( hExcelWorkbooks, 'Add’);
set(hExcel, StandardFont',"VNI-Times )
set(hExcel,'StandardFontSize' 12 )
set(hExcel,'DisplayFullScreen’,0)
set(hExcel, 'Visible', 1)
%Nhdp twa dé _
hExcelRange = Range(hFxcel,'A]:C] )
set(hExcelRange, Value', ‘Dong dién', 'Bién dé', 'Goc pha'l);
hExcelRange = Range(hExcel,'A2 (AYY);
Etitle = {'Dong IS1','Dong IS2', 'Dong 11°, Dong I12', 'Dong 13','Dong 14, ‘Dong I5', 'Dong I6');
set{hExcelRange, Value', Etitle A
F%Nh@p bién db .
hExcelRange = Range(hFExcel,'B2 - B9');
set(hExcelRange, 'Value', bdsc' );
%Nhdp gdc pha
hExcelRange = Range(hExcel, 'C2:C9Y;
set{hExcelRange, Value', gocsce' );
%Xod két ndi
release(hExcelw)
delete(hExcel);




Thidy:

Tinh phan b cong suit vi tdn thit wrén dudng ddy cla mang dién sau :
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[t Tap tin H7_25.m

funciion H7 25

cle

syms Z12 Z13 220 Su Sb Vo V2 V3 Va
| % M trgn A

A = symzeros(3));

A=A _arrav(1,2, 1/Z12,A);

A=A arrav(1,3.1/713,A);

A=A arrav(2,0,1/Z20,A};

‘ Y% Thém phuong trinh cdn bdn cho Va
A=A Vsre(4,1,0A);

% Phutomg trinh phdan bl cong sudt

A = A Phanbo 15,1,2,Z12/conj(Vo),A);
A=A _Phanbo (6,2, 1.Z12/conf(V2),A);
'iA = A_Phuanbo (7 2,0,220/conj(V2),A);
‘A = A_Phanbo (8,3,1,213/conj(V3),A);
‘A = A_Phanbo (Y, 1,3.Z213/conj(Vo).A);
!%Ma trdn b

‘ b = sym(zeros(9.1});

b = b_arrav(0,2, conj(Su/V2).b);

b = b_arrav(3,0, conj(Sb/V3),b);
bi4,1)=Vo;

G nghiém

Y= AV

%.Biéu thic V2 va Sa

Qa = Tinh ((2,1,212,2,0,220} ;

Pt _Sa = real(Sa) + j*Qa.

Pt V2 = Tinh_V(Y(2),Va);

% Thay gid tri vao

Z12= 0.05 +j%0.2; 720=3.0, ZI3 = 0.0] +j*0.04; Vo = 1.0 +j*0,; Va=1.I;
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Sh= 08 + j*0.6,; Sa= 0.4+ j*0;
%Chon dién dp dé Igp
V3 =14 j%0 V2= 1.1+ j*0;
rn=0: VI =eval(Y(]));
while( 1)
n=n+1I;
V3 = eval(Y(3));%Tinh V3
Sa = eval(Pr_Sa); %Tinh Sa
V2 = eval(Pt_V2);%Tinh V2
% Tinh sai s6
ValV2(n) =V2;
ValV3i(n) =V3;
if(n>=3) .
S8V2(n - 1) = ValV2(n)- ValV2(n - 1);
S8V3(n- 1) = ValV3(n) - ValV3(n - 1}; :
if (abs(SSV2(n -1)) - abs(SSV2(n - 2}) == 0) && (abs(SSV3(n -1)) - abs(SSV3(n - 2 ==0)
SSV2 = ahs(SSV2(n -1)) - abs(5SV2(n - 2));
SSV3 = abs(SSV3(n -1)) - abs(SSV3(n - 2)}
break;
end
ened
end
%Tinh két qiia
Y= eval(Y)
disp("%e % % % 9% % %% % e %% % %% %% % G G ), disp(' )
disp(/ ’L?ng vdi 15 s0'1é thi s6' ldn hiéu chinh 1o ' num2str(n)]), disp(’ )
disp({'Sai s6 cia V2 = ' num2str(V2 - Y(2))]), dispt' )
disp({'Sai s6' cia V3 = | num2str(V3 - Y(3))]), disp(' ")
disp(*Te%e% % Sy phian bS dign thé va cong sudt “HU% %' ), disp(’ ')
Jori=]:length(Y)

if(i<=3)
V(i) = Y(i);
end
if (i > 4)
Sti-4) = 100*conj(Y(i});
enel
end

Yedisp('%% %% Tong cong sudt %% %% ), disp("’')

So=5(1) + S(5};

Sa=5(2)+ 5(3),

Sb=5(4) ;

Yedisp(*% %% % Ton thit cong sudt trén duong day %% %" ), disp{’")
Nhanh_1_2 = §(1) + 8(2);

Nhanh_3_1 = S(4) + 5(5);

%% % %% Phin co sd dit lidu %% %% %

%Tao Lién két voi Excel

hExcel = actxserver('excel.application’);
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hExcelWorkbooks = get(hExcel, Workbooks'),
hExcelw = invoke(hExcelWorkbooks, 'Add');
set(hExcel,'StandardFont','VNI-Times')
set(hExcel, 'StandardFoniSize',12)

set{hExcel, DisplayFullScreen', 1)

set{hExcel, Visible', 1)

%Nhdp dién thé

hExcelRange = Range(hExcel,’Al : C1');
set(hExcelRange, 'Value',[' Dién thé cdc nut’,’ Phin thuc '’ Phdn do '});
set(hExcelRange, ColumnWidth' ,15)
hExcelRange = Range(hFxcel,'A2 : A4’);
Etitle = {' Vi, |2 V3'};
set(hExcelRange, Value', Etitle');

%Nhip phdn thyc dién thé

hExcelRange = Range(hExcel,'B2 : B4’);
set{hExcelRange, 'Value', real(V.'));

%Nhdp phdn do dién thé

hExcelRange = Range(hExcel,'C2 : C4');
set(hExcelRange, Value', imag((V."}));

%Nhdp céng sudt

hExcelRange = Range(hExcel,'El : G1');

set(hExcelRange, Value',{'  Congsudt',’  Phdnthuc',’ Phdn do '});

hExcelRange = Range(hExcel 'E2 : E7’); :

Etitle = {' So',’ S, 52, 53,7 sS4, S$5°);

set(hExcelRange, 'Value', Etitle’);

J%eNhdp phdn thuc céng sudt

hExcelRange = Range(hExcel,'F2 : F7');

set(hExcelRange, Value', [real(So} ; real(S.'}});

%Nh@p phdn do cong sudt

hExcelRange = Range(hExcel,'G2 : G7');

set(hExcelRange, 'Value', [imag(So)}; imag(S.)]);

%Nhdp 16n thdt cong sudt

hExcelRange = Range(hExcel,'A10 : C10'); )
set(hExcelRange, Value',{ Tén thdt cong sudt ', ' Phdnthuc’,’ Phén do'}); -
set(hExcelRange, ColumnWidth',16)

hExcelRange = Range(hExcel,’Al11 :AI2’);

Etitle = {' Nhdnh 1 ------ > 2', ' Nhdnh 3 ------ > 1');
set(hExcelRange, Value', Etitle’);

%Nhdp phdn thyc

hExcelRange = Range(hExcel,'B11 :B12’);

set(hExcelRange, 'Value', | real(Nhanh_1_2 ) ,real(Nhanh_3_1) [');
%Nhdp phin do

hExcelRange = Range(hExcel,’C11 :C 12');
set(hExcelRange,'Value', | imag(Nhanh_1_2 ) Jimag(Nhanh_3_1) |');
%Téng cong sudt

hExcelRange = Range(hExcel,'E10 : GIO'); _
set(hExcelRange, Value',{' Tong cong sudt’, ' Phan thyc', ' Phdn do'});
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set(hExcelRange,'ColumnWidth' | 16)
hExcelRange = Range(hExcel,'E1] : E]3 ):
Etitle = (" So’, Sa’, "’
set(hExcelRange, 'Value', Etitle');

%Nhdp phin thyc

hExcelRange = Range(hExcel,'F11 : F13);
set(hExcelRange, Value', [real(So); real(Saj ; real(Sb)]);
TeNhip phdin do

hExcelRange = Range(hExcel,'G1] : G13 )
setlhExcelRange, 'Value’, [imag(So); imag(Sa) ; imag(Sb)}):
%Xod két néi

release(hExcelw}

delete(hExcel);

Sb']," i

Tom lgi ;
+ Mach cd chita niit P, Q thi héi tu theo tidu chudn 1 (hodc c6 thé theo tiéu chudn 2).

+ Mach ¢ chiba miit P, V thi thuomg héi ty theo tidu chudn 2.

Bai tap :
Dua vao cdc diéu kién hdi tu hiy tinh phan bs cOng sudt va ton tha't trén dudng diy cda cdc
mang dién sau : '

1 Vo= s <
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b . <
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Y
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- %7 -
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: ol !
\yﬁ . K
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Chuong 8
Gidi tich mach dién bang Simulink

8-1-Mach khéng tich trif ning lugng ban diu :
8-1-1-Mach chiita RC :

¥Xét mach dién hinh 8_1
t=0

..__.-z@_.__f\’.f\f\r._-—
k . ¥io V=2V, R=1QC=IF
g 1 ) Bi€t tu C khéng fich trif ning ludng ban ddu
T T Tait=0déngkhéa k, Tim déng diéni(t) tait>0,
] Hinh 8_1
+Giai :

-Tai t =0, déng khod k, phuong trinh vi phan m6 td mach diénkhit>01a:
1 1 1
V=Ri(t)+— lildt = i(t)=—=[V(t)—— |i(dr] (1
= Ri()+ = fitd = i) =V O - fiwdn ®

Ti phuong trinh (1) ,ta cd :

DSd& s 2 » ;10”“ Nomal v TS =

Mach RC ndi tiép

ict)

(-

dang sdng 1(1)

La

Tl
_ 5

Integrator v
odeds

JReady 103%
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8-1-2-Mach chita RL :
Xét mach dién hinh 8§ 2

1 :0
ke R i
v L Hinhg 2

V=5V, R=2Q,L=1H,cudnL khong tich trit ning lugng ban dau, tait=0 dong khod k. Tim
dong diéni(t) tai t>0.

+Giai :
-Tai t =0, déng kho4 k, phuong trinh vi phan mé t3 mach diénkhit>01a :
d d 1
L—i(t)+Ri(t)=V = —i(t)=—[ V(1) - Ri(t 2
dt() i(1) dx(-) L[() ] (2)

T phuong trinh (2) , ta ¢6 :

e T LT S
File Edit View Simulation Format Tools Help

i e s i
Mach RL ndi ti€p
E V(D) + Integrator

i(t)
S _:l
V= 2v

dang song i(1)

“Ready 100% odeds

8-2-Mach tich trit niing lugng ban diu :
8-2-1-Mach chita RC :
Xét mach dién hinh 8_3

v (£)

—i
l ot
: T};

R Hinh 8_3

0=



-Tu C nap dién trudc d6 dén gid tri ban daula : v () =V,
Cho V, =2V,R =2Q,C = 2F .Tim dong dién i(t) tai t > 0.

+Gidi :
-Tait>0dp dung KCL, tacé :

0 =1V, - & i O

TU phuong trinh (3) , ta c6 :

i1HB 3 .
File Edit View Smulation Format Tools Help

Mach RC ¢o tich truf
ning lugng ban dau

| i(t)
e »i1/2 »[ ]
V=2v L:;;’

Scope

Piéu kién ddu
Ve(0) = 0 1C v(t) = i(tYR

L
.Ready 100% odedS
8-2-2-Mach chwa RL :
Xét mach dién hinh 8_4
_ vE)
Vi
TEL c
\H 10
& Hinh 8_4
2A 0 L

-Cudn day tich trit ning lugng ban dau la : i, (0-) =24

+Gidi : _ :
-Tai t =0, 4p dung KVL cho mach dién ta co :

V)= R, - [V (4)
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T phuong trinh (4) , ta o :

File Edit View Simulation Format Tools Help
D El é JG BE o - > 5 " [Noma - OsDe »
| Mﬂth RL co tich tpw
ndang ludgng ban diu
E I(0)=2A Vit)
2 ] . (-
| l0=2A . Scope
Biéu kién ddu _
V(0)=0 17
" _
L/ '—Q‘J
Ready . 100% oded5
8-3- Mach chita RLC song song :
Xét mach dién hinh 8_5
V)
v i;0

R L i vc(o) Bi€t didu kién ban ddy
203 SHE . CZ02F i (0)=-14
' vo(0) = 47
Tim dién the v(1)

Hinh 8_5

+Gidi :
-Ap dung KCL cho nit duy nha :

%v(r) +% Iv(t)dt +i,(0)+ Cdirv(t) =0

(&)
d V(t)
jav(t)z [——+— Iv(t)dr+: (0]



T phuong trinh (5) , ta cé :

LinB.s. .

'File Edit View Simulation Fgat Tools Help
D ER& ® » 00 Nemd v HEDES wEAMB
- i -4 s . .
Mach RLC song song
] ; Io=-1A ”
! CV(D) V(T)
lo=-1A Lo 140.2) MU ':1—[ rél
r* A Diéu kién ddu = 4 Scops
1/R
il
|"
we(to)=0 1L
1
e
fready 100% odeds

8-4-Mach chita RLC ndi ti€p :
Xét mach dién hinh 8_6

M —>if)

R% c

~Y%0

3

Hinh 8_6

Cho mach RLC n6i ti€p nhu hinh 8_6, biét
R=6Q,L=1H,i, (0)=4A4, v (0) = —4V,C =0.04F

Tim dong dién i(t) va dién thé ngang hai dau ty C

+Gidi :
-Ap dung KCL cho nit duy nht :

‘ d . 1¢ d . U S
Ri(t) + L—-i(0)+ fiwar+v©=0= i) = — LRI+ [ityde +V (0] (6)
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Tir phuong trinh (6) , ta ¢6 :

D= S 2@ o » 3 [Noma + & K

Mach RLC n6i ti€p

V(0)=-4v

) It
Vo=dv >l —.l>__' 1 _/_ o rl
s L

+ -1/L Biéu kén ddu = 4A

Ready 100% odeds




Phan 15i giai

" Ldi gidi chuweng 2 :
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function H2_5
clc ' _ .
RI=2:R2=6;R3=3;Gl=1/RI1;G2=1/R2; G3=1/R3; la=4;Ib=6;
=zeros(2,2); A=A array(1,0,Gl, A); A=A _array(2,0,G2+G3,A)
b=zeros(2,1 ) b=b array(1,0,la,b);b=b_array(1,2,1b,b)
V=AW; _
disp(] 'Pién thé tai nit thit nhdt V1 = ' ,num2str(V(1)), " Volr']), disp("”)
disp({'Pién thé tai nut thit hai V2 = " ,num2str(V(2)), ' Volit'[} , disp(" )
disp({{'Ddng dién qua RI .11 = num2str(V(1,:)*G1), "A']}, disp(’ ")
disp({'Dong dién qua R2 , 12 = L onum2str(V(2,:)*G2), 'A']), disp(’ ')
disp(['Dong dién qua R3 , I3 = * num2str(V(2,:)*G3), 'A'])

function H2_6

cle '
RI=05:R2=025R3=1;R4=1; R5=0.5;

Gl=1/RI; G2=1/R2; G3=1/R3; G4=1/R4: G5=1/R5; la=4;1b=1;
A=zeros(3,3); A=A_arrav(1,0,GI, A); A=A_array(1,2,G2,A);

A=A_array(1,3,G3,A); A= A_array(2,0,G4,A), A=A_array(2,3,G5,A)

b=zeros(3,1); b=b arrav(O I,la,b); b=b_array(3,0,1b,b)
V=AW :

disp(['Pién thé tqi niit thit nhdt V1 = ' ,num2str(V(1)), ' Volt']), disp("’)
disp(['Dién thé tai nit thit hai V2 = ' ,num2str(V(2)), ' Volt']) , disp{'’)
disp(['Pién thé 1ai nit thit ba V3 = ' ,num2str(V(3)), ' Volt']}

funca’on H2_7

cle

RI=2;R2=2; R3=2; R4-} RS =1;

Gl =1/RI; G2=1/R2; G3=1/R3; G4 = 1/R4; G5 = I/RS; la=2; Ib = 6;
A=czeros(3,3);A=A_array( 1, 0,Gl, A); A=A_array(1,2,G2,A);

A= Aarray(Z 0,G3,A); A=A_array(2,3,G4,A); A=A_array(3,0,G5,A)
b=zeros(3,1);, b=b_array(1,0,1a,b); b= b_array(l,2,1b, b)

V= A\b;

disp({'Dién thé tai nit thit nhat Vi=" nustrr(V(l}) "Volt']) , disp("’)

disp(['Dién thé 1gi nit thit hai V2 = ' num2str(V(2)), ' Volt'}), disp("”’)

disp(['Dién thé tai niit th¥ hai V3 = ' num2str(V(3)), 'Volt']), disp(' ')
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’;mction H2 8

clc : .
RI=2;R2 =2, R3=1;R4=2;R5=1]:R6 = 1 .
Gl =1I/R1; G2=1/R2; G3 = I/R3; G4 = 1/R4; G5 = I/R5; G6 = 1/R6; fa = 6; b =2;
A=zeros(3,3); A=A_array( 1,0, Gl + G2,A); A=A_drray(1,2,G3,A};
A=Alurray(2,0,G4,A); A =A array(2,3,G5,A); A =A_array(3,0,G6,A )
b=zeros(3,1); b= b_array(0,!,la,b); b= b_array(2,1,1b,b)

V=AW _

disp(['Dién thé tai niit thit nhdt V1] = “aum2str(V(1)), 'Volr']), disp('')
disp(['Dién thé tai nit thit hai V? = Lnum2str(V(2)), "Volt']y, disp(’ ')
disp(['Dién thé tai niit thit hai V3 = Lnum2str(V(3)}, Volt'}) , disp(’ )

SJunction H2 9q
cle ' - _
Gl=1,G2=1;,G3=1;G4=1; G5 = L,G6=1G7=1G8=1: GY = I
Glo=1;Gll=1;GI2=1; _

=ceros(7,7); A=A_array(1,0,Gl,A); A=A_array(l 2. G2, A );
A=A_array(3,0,G4,A); A =A_array(3,7,GI12,A); A =A array(4,0,G9,A);
A=A_array(4,5,G5,A); A= A_array(4,7,G8,A); A= A array(5,6,G6,A);
A=A_array(6,7,G7,A4) . _ '
b(:, 1) = b_array_(O, 6,1,zeros(7,1)); b(:,2)= b_array( 0,2, 1, zeros( 7, 1)
b(:,3)=b_array(0,1,1, ieros( 7, 1)}
V = Ab;
disp('Truong hop a )disp{’ '},
Va=V(:,1)
disp("), disp('Truong hop b ') disp(’ )
Vb=V(:,2)
disp(""), disp( " Trudng hop ¢ '), disp(’ )
Ve=V(:,3)

A=A_array(1,5,GI10,A); A =A_array(2,3,G3,A); A=A array(2,6,Gll,A);

SJunction H2 9b

cle

RI=2;R2=1;R3=4;GI=1/RI:G2 =I/R2; G3=1/R3;la=4;1b=8;
A=zeros(2,2); :
A=A_array(1,0,GIl,A);

A=A_array(1,2,G2,A);

A=A_array(2,0,G3,A)

| b=zeros(2,1);

b=b_array(0,1,1a,b);

b=b_array(0,2,1b,b )

V= A\b; .

disp(['Di¢n thé Vo = ' .num2str(V(2)), ' Volit'])
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Sunction H2_13a
cle
Rl =3:R2=6; R3=1;R4=3;VIi=24;V2=12;
=czeros(2,2); A=A_array( 1,0, Rl . A);
A=A_arrav(1,2,R2,A); A=A _array(2,0,R3+ R4, A)
b=zeros(2,1); b=b_array(l,0,-(VI+V2), b); b=b_array(2,0,V2, b}
I = A\b;
disp({'Dong dign 11 = " ,num2str(I(1,2)) . "mA’]), disp('’)
disp({'Dong dién [2 =" ,num2str(1(2,:)), "mA 7). disp('’)
| disp(['Dién thé’ Vo = " .num2str(l(2,:)*R4}, ' V'])

’;mcu'on H2 13b

cle

RI=2:R2=4;R3=2,R4=8 VI=24,V2=12;

A=czeros(2,2); A=A_arrav(l , 0, RI +R4 A);

A=A arrav(l . 2, R3,A); A=A_array(2,0,R2 A)

b=rzeros(2,1); b=b_arraW(l 0, VI, b); b= b_array(2,0,V2-VI b}
I=A\b;

disp(|'Dong dién 11 = Conum2str(f(1,:)), "A']), disp(’’)

disp({'Dong dién 12 =" ,num2str(1(2,:)) , "A'}), disp(’'}

disp({'Pién thé Vo = ' num2str((1(1,:)-1(2,:))*R3} , "V'})

Sfunction H2_l4a
cle
RI=]R2=05R3=1;R4=1/3; R6=1/3;R5=025VI=06; V2 =12;
A=czeros(4,4); A=A_arrax(] ,0,RI A) A= A array(l,2,R3.A);
A=A _arrav(2,3, R4, A); A=A array( 3, O,R5,A);
A=A arrav(4,0,R6,A); A=A_array(4,3, R2,A)

=zeros{ 4, 1); b=b_array(l,0,-VI, b);
b=b_arrav(2,0,-V2,b) b= b_array(4,0,V2,b), 1= A\b;
disp({'Dong dién 11 =" ,num2str(1(1,:)), "A'f), disp('’)
disp({'Dong dign 12 = ' .num2str(l(2,:)) , "A'l), disp(’}
disp(]'Dong dién 13 = Coaum2str(1(3,2)), "A'), disp(")
disp(]'Dong dién 14 =" ,num2str(l(4,:)) , "A'ly, disp(’)
disp(]'Pién thé Vo = ' ,num2str(1(3,:)*R5) , "V}

| function H2_14b

cle

R] = 6€3: R2 = 3e3; R3 = 1e3; R4 =4e3; RS> = 2e3; R6 = 3e3; R7 = 6e3; VI =72;
A=zeros(3);A=A_array( 1,0, RI+ R4, A); A=A array(3.0,R2Z+R3. A}
A=A_array(l ,2,R6,A), A =A_agrray( 1,3, R5,A) A =A_array(2,3,R7,A)
b=zeros(3,1); b=b_array(l,0,-Vi,b)

= A\b;

disp(['Dong dién 11 = *onum2str(l(1,:)), A, disp("’)

disp({'Dong dién 12 = " ,num2str(i(2,:)) "A'l), disp('’)

disp(|'Dong dién I3 = " ,num2str(1(3,:)) , "A'ly, disp('’)

| disp(] 'Dién thé Vo = num2str(I(3,:)*R3), 'V']) B
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Loi giai chuong 3 :

mnction_ H3 3a
cle
% Tao A(4x4)
A=zeros(4); A=A _array(1,2.]1, A b A=A_array(2,0,1,A);
A=A_array(3,0,172, A )y A=A_arrav( 3, 4, 172,A);
A=A Vsrc(5.1,0,A); %Thém vao hang 5 ,gidta mit 1 vii 0 c6 nguon djc 1ap 6v
A=A_Vsre(6,3,2,A); %Thém vao hang 6 ,gita it 2 v 3 ¢6 nguén doc lgp -12v
A=A_Vsre(7,4,0,A) %Thém vao hang 7 ,gia nit 4 va 0 ¢ ngudn doc ldp 4v
TeTimb(4x 1)
= zeros(4,1);
b(5.1) = 6;%Thém vao hang 5 c6 ngubén 6V
b(6,1)=12; %Thém vao hang 6
b(7,1)=4%Thém vao hang 7
Y = A\b; %Tim nghiém
disp(|'Dign thé VI = ' num2str(¥(1,:)), V') . disp(")
disp(['Dign thé' V2 = ' num2str(Y(2,:)), "V disp(' )
disp({'Pién thd V3 = Laum2str(Y(3,:)), 'V']), disp(' ')
disp({'Pién thé V4 = Lnum2str(Y(4,:)), V'], disp(’ )
disp(|'Dong dién Isl ngang qua nguén dién thé djc lgp V1 Lnum2str(Y(5,:)), "'mA']), disp('’)
disp({'Dong dién Is2 ngang qua nguon dién thé déc lap V2 Laum2sir(Y(6,:)), 'mA 7}, disp(’’)
| disp({'Dong dién Is3 ngang qua nguén dién thé déc ldp V3 = Lnum2str(Y(7,:)), 'mA'])

Junction H3_3b

cle _
Gl=1,G2=2,G3=1;G4=3:G5 = 4 G6=3; Vsl =6; Vs2 = 4;

A=zeros(4); A= A_array(1,2,Gl,A) A= A_array(2,0,G3,A4) ;

A=A array(2,4,G6,A); A= A array(3,0,G4,A); A= A_array( 3,4, G2, A );
A=A_array(4.0,G5,A);

A=A Vsrc(5,1,0, A); %Thémvao hang 5 c6 ngudn Vsl
A=A_Vsrc(6,3,2,A); %Thém vao hang 6 cé nguon Vs2

% Tim b

b= zerus(4,1);

b(5 ,1)=Vsl; %Thém vao hang 5

b(6,1) =Vs2; % Thém vao hang 6

Y = A\Nb;

disp(['Dién thé¢ VI = Lnum2str(Y(1,:)), 'V']), disp(* )

disp({'Di¢n thé V2 = ' ,num2str(Y(2,:)), ' V'), disp('’)

disp(['Dién thé V3 = ' .num2str(Y(3,:)) V'), disp("")

disp({'Dién thé V4 =’ ,num2sir(Y(4,:)), ' V']) disp(’ ')

disp(['Dong di¢n Is1 =’ ,num2str(Y(5,:)),"A'}), disp(’ ')

disp(['Dong dién Is2 = L aum2str(Y(6,:)), ' A'l) ]
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rfunction H3 3¢

cle

A =zeros(4); % Tao A(4 x4)

A=A array(1,2, LA} A= A_arraf( 2,0, 1, A);

A=A_array(3.0,12,A); A= A_array( 3,4, 12, A )

A=A Vsrc(5,3,2,A) %Thém vao hang 5 ,gila niit 3 va 2 ¢é ngudn déc idp -12v
TGeTimb(4dx 1)

b= zerost4,1); b=b_array(0,1,2,b); b=b_array(4,0,3,b);

b(5,1) = 12 %%Thémvac hang 5 ¢ nguon -12 '

Y = A\b; %Tim nghiém

disp({'Pien thé VI = Cnum2str(Y(1,:)), V'Y, disp(’)

disp(['Pién thé V2 = ' ,num2str(Y(2,:)), V1), disp(''}

disp(['Pién thé V3 = raum2str(Y(3.:)), V'), disp(')

disp(['Dién thé V4 = " aum2str(Y(4,:)), V'), disp(")

disp({'Dong dién Isl ngang qua ngudn dién thé¢ djc lgp -12v_= ‘num2str(Y(5,:)},'mA'l}, disp(' '}

[ﬁmcrion H3_3d

cle

RI=4:R2=12:R3=6;R4=2,R5=1;Va= 12;

A = zeros( 4 ); % Tao A(4 x 4) - .

A=A array(l,2,1/R1,A) A= A_arrav( 2,0, 1/R2,A); A=A_array 2,0, 1/R3,A);
A=A_arrav(3,4,1/R4,A); A= A_array(4,0,1/R5, A )

A=A Vsrc(5.2,3,A) %Thémvao hang 5.gitanit 2 va 3 ¢o nguén déc lgp Va

b= zeros(5,1); Timb(5x 1) |

b( 5, 1)= Va%Thém vao hang 5 co ngudn Va

Y = A\b; %Tim nghiém

disp(['Diénthé VI =  num2str(Y(1,:)), V'], disp(")

disp(['Dign thé V2 = ' num2str(Y(2,:)), ' V'), disp("’)

disp(['Dién hé V3 = * num2str(Y(3,:)), ' V'), disp("’)

disp(['Pién thé V4 = * num2str(Y(4.:)), ' V1), disp("’) ’
| disp(['Dong dién Is] ngang qua nguon dién thé déc lgp 12v = raum2str(Y(5,:)), A}, disp(")

-

function H3_3e

cle .
RI=2:R2=4;R3=2;R4=3;R5=4;R6=2;Va=48;
% Tao A(4 x 4)

A=zeros(4); A=A_array( ! "2, 1/R1,A); A=A _array( 2,0,1/R2,A);
A=A array(2,3,1/R3,A) A= A_array(3,0,1/R4,A);
A=A array( 3,4, 1/R5,A) A= A array( 4,0, 1/R6 ,A);
WThém vao hang S ,gida nit 1 va 0 c6 ngudn dée lgp Va
A=A Vsrc(5,1,0,A)

% Tim b(5 x. 1}

b= zeros(5,1) _

%Thém vao hang 5 cd ngubi. Va

b(5,1)=Va

%Tim nghiém

Y = A\b;




disp(['Dién thé VI = ' num2str(¥(1,:)) , V1), disp(’ )
disp(['Dién thé' V2 = Lnum2str(Y(2,:)), ' V')), disp('’)
disp({'Di¢n the V3 = ' num2sir(¥(3,:)), ' V'}), disp(" ")
disp({ 'Pién thé V4 = Lnum2str(Y(4,:)), ' V']), disp(' )
disp(['Dong dién Is] ngang qua ngudn dién thé doclap 12v = Lnum2str(Y(5,:)), ' A'D, disp(’ )

Junction H3_3f

cle

RI=4;R2= 12;R3=6,R4=2:R5=3;R6= [y Va=12,Vb=24:

% Tao A(4x 4) .

A=zeros(4); A= Aarray(1,2, I/R1,A); A= A_arrav( 2,0, 1/R2 + I/R3, A );

A=A _arrav(2,3,1/R3,A); A= A_array(3,0,1/R4,A); A= A array( 3,4, I/R5, A ):
A=A_array(4,0, I/R6, A ); | |

A=A Vsre(5,1,0,A) %Thém vao hang 5 ,gita niit | va () ¢ nguén djc lgp Va

A=A Vsrc(6,3,0,A) %Thém vao hang 6 ,gita niit 3 va 0 ¢6 ngudn déc igp Vb
%Timb(5x 1)

b= zeros(5.1);

b( 5, 1)=Va%Thém vao hang 5 c6 ngudn Va

b(6,1) = Vb %Thém vao hang 6 cd nguén Vb

Y = A\b; %Tim nghiém )

disp({'Dién thé¢ V] = Laum2str(Y(1,:)), V'], disp(')

disp(['Pién thé V2 = ' num2str(Y(2, ) V), disp(t )

disp(['Dign thé' V3 = ' .num2str(Y(3,:)) , V'), disp(’ ')

disp({'Dién thé' V4 = Laum2str(Y(4,:)), ' V'), disp(’ '}

disp({'Dong dién Is] ngang qua ngudn dién‘rhé'déc Idp Va Lnum2str(Y(5,:)), A"}, disp(' '}
| disp({'Dong dié¢n Is2 ngang qua ngudn dién thé dje lgp Vb = Laum2str(Y(6,:)), "A']) |

]

’}uncﬁon H3 5a

cle

syms RI R2 R3 Ia h

A = sym(zeros( 2 ) ); %Tim A(2 x 2)
%A= A_array(1,0,1/R1,A); Bé vi ¢6 dong ma né phu thude ¢é dong I1
A=A_array(1,2,I/R2,A); A= A_array( 2,0, I/R3, A };

A=AV Isrc(3,1,0,RI ,2,0,h, A ) %Tim hai phuong trinh thém vao
Y%Tim ma trgn b '

b=sym(zeros(4,1)) b= b_arrav(G, | ,1a, b );

Y = ANb; %Tim cde nghiém

Ri=2,R2=3;R3=5; :a=4; h = 2; %Thay cdc gid tri vao

Y = eval(Y);

disp(|'Dién thé VI = Lnum2str(Y(1,:)), " V']), disp(' )

disp({'Dién thé' V2 = " .num2str(Y(2,:)}, ' V'), disp(' '}

disp({'Dong dign 11 = ' ,num2str(Y(3.:)) , ‘A'f), disp("')

disp({'Dong dién Is = Lnum2str(Y(4,:)), ‘A'])
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Sfunction H3_5b

cle

syms R1 R2 R3R4R5R6 VI la h

%Tim A(4 x 4)

A = sym(zeros( 4 }); A= A_array( 1,0,1/R1I,A);

%A= A_arrav(1,4,1/R6,A); B6 vi ¢ dong phuy thugc Ix

A=A _arrav( 1,2, I/R2 . A); A= A arrav( 2,0, 1/R3,A);

A=A arrav( 3,0, I/R4,A); A=A _array( 3, 4,1/R5 A );

A=A Vsrc(5,4,0,A); %Thémvao hang 5 .gila nit 4 vao cé ngudn déc ligp V1
A=A Visrc(6,1,4,R6,2,3,h,A)%Tim hai phuong trinh thém vao
b=symizeros(7.1)); b= b_arrav( 0,1, 1a, b ); %Tim ma trdn b
b(5,1)=VI; %Thém vao hang 5 ¢o nguén VI ddc lap

Y = A\b: %Tim cdc nghiém VI,V2,V3.V4,11,Ix1s
RI=20R2=5R3=4;R4=10;R5=15;R6=2;]a= 5:VI = 10; h = 10; %Thay gid tri vao
Y = eval(Y);

disp({ 'Pién thé V1 = *onum2str(Y(1,:)), V'], disp("’)

disp({'Dién thé V2 = num2ste(Y(2,:)) . V']), disp(" '}

disp({'Pién the V3 = " num2str(Y(3,:)), "V']), disp(")

disp(['Pién the V4 = " numstr(Y(4,:)), V'), disp(’ ')

disp({'Dong dién 11 = " num2str(Y(5,:})), 'A'}), disp(")

| disp({'Dong dién Ix = * num2str(Y(6,:)), "A']), disp("’)

Eisp(['Dfmg dien ls = ' num2str{(Y{(7.:)) . "A']), disp(’) J

mnction H3 5¢

cle

syms RIR2 R3 lah

GTim A(2 x 2)

A = symfzeros(2)); A= Aarray( 1,0, /Rl A) A= A arrav( 2,0, 1/R3,A);
GA = A _arrav(1,2,1/R2,A); Bé vi cé dong 11

A=A ViIsrc(3, 1, 2,R2, 0,2,h,A)%Tim hai phuong trinh thém vao

% Tim ma trin b

b = sym(zeros( 4, 1) ); b=b_arra(0,1.1a,b);

Y = Ab; %Tim cdc nghiém

RI=I:R2=1:R3=1 la=4,h=4; %Thay cdc gid tri vao

Y = eval(Y);

disp(['Pién thé VI = Cnum2str(Y(1,:)), " V'), disp("’)

disp(] 'Dién thé V2 = * num2str(Y(2,:)), ' V'), disp(")

disp({'Dong dién lo = ' num2str(Y(3,:)), 'A']), disp(" )

disp(['Dong dién Is qua ngudn phu thujc ="' um2str(Y(4,:)}, 'A'}) J

| funetion H3_5d

clc

syms RIR2 R3IR4 Vs h

A = sym(zeros(4)); %eTim A{4x4)

A= Aarray(1.2,1/RI,A)A= Aarray(2.3,1R2,A); A= A array(4,0,1/R4,A);
%A = A_array(2.4,1/R3,A); B6 vi co dong Ix la bién can tim

A=AVsre(5,3,0,A); %Thémvao hang 5 ,giita mit 3 vaC c6 ngudn dic Idp Vs




A=A V.iIsrc(6, 2, 4, R3, 1, 0, h, A) "%??m hai phuorig trinh thém vio
%Tim ma trgn b
b =sym(zeros(7,1)); b(5,1)=Vs
Y = ANb; %Tim cdc nghiém
RI=2;R2=4;R3=2;R4=4; Vs = 12; h = 2; %Thay cdc gid tri vao
Y = eval(Y);
disp({'Dién thé¢ V] = Laum2str(Y(1,:)), ' V'), disp(' ')
disp(['Dién thé V2 = Laum2sir(Y(2,:)), 'V, disp(" ')
disp(]'Pién thé V3 = Laumlstr(Y(3,:)), V'), disp(' '}
disp({'Pién thé Vo = V4 = Laum2str(Y(4,:), V), disp(' ')
disp({'Dong dién Is qua ngudn déc ldp Vs =" .num2str( Y(5, D, 'mA'f), disp(')
disp({'Dong dién Ix = Lnum2str(Y(6,:)), 'mA']), disp('")
disp({'Dong dién Is] qua ngudn phyu thuée = Lnum2stri(¥(7,:)) . 'mA’f)
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Junction H3 5e

cle

syms RIR2 R3 V h

%Tim A(3 x 3)

A = sym(zeros(3)j; A = Aarray( 1,2, I/R]1 A); A= A_array(2,0, I/R2, A );
%A = A_array(3,0, I/RJ:,A); Bo vi ¢d dong Ix

A=A Vsrc(4,3, 2. A} %Thém vao hang 4 ,gida mit 3 va 2 c6 ngudn déc lap v
A=A V.isrc(5.3, 0,R3,1.0,h,A) %Phuong trinh cho nguon phu thude

b = sym(zeros( 6, 1)) ; b(4,1)=V%Timma trdn b

Y = A\b; %Tim cdc nghigm VI V2,V3Ix = Is, Is]

RI=2,R2=4;R3=2: V=24 h=2; %Thay cdc gid tri vao

Y = eval(Y); -

disp({'Pién thé V] = Lum2str(Y(1,:)), V'), disp(* )

disp(['Dién thé V2 = ' num2str(Y(2, D) V), disp(t )

disp(['Di¢n thé V3 = Lnum2str(Y(3,:)), V'), disp(")

disp(['Dong dién Is qua ngucn dbc ldp =" num2str(¥(4,:)), ‘A’]), disp(’ ")
disp({'Dong dign Ix = Lnum2str(Y(5,:)), 'A']), disp(’ )

disp(['Dong dién Is] qua nguon phu thudc = L aum2str(Y(6,:)), 'A'l)

Sunction H3 9q

cle

syms RIR2 R3R4 la e
%Tim A(3 x 3)

A=A array(2,3,I/R3,A); A= A arrav(3,0, I/R4, A );

%Tim ma trgn b
b= sym(zeros(4,1)); b= b_array( 0,2, 1a, b )
Y = Ab; %Tim cdc nghiém Vi,V2 V3 Is

Y = eval(Y); '
disp({'Bign thé VI = Lnum2str(Y(1,:)), V'), disp(" )
disp{['Dién thé' V2 = Lnam2str(Y(2,0)), V'], disp('’)

A = sym(zeros(3)j; A = A_array( 1,0, I/Rl , A); A= Aarray( 1,2, 1/R2,A);

A=AV Vsrc(4,2,1,1,0, ¢,A)%Tim phuong trinh thém vao cho ngudn phy thudc

Rl =1le+3; R2= le+3;R3=]e+3 - R4 = le+3;la= 2e-3; ¢=2; %Thay cdc gid tri vao
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disp(]'Bién thé V3 = ' ,num2str(Y(3,:)) ., "V']), disp(’')
| disp(['Dong dién Is = ' ,num2str(Y(4,:)}, 'A’])

Sfunction H3_9b

| clec

syms RIR2 R3R4 IaVe

%Tim A(4 x 4}

A = sym(zeros(4)); A=A_array( 1, 2, 1/R1,A) A=A _arrav( 2,0, 1/R2,A);

A=A array(3,4,1/R3 ,A) A=A arrav( 4.0, 1/R4, A}, ) )

%Tim phuong trinh thém vao cho nguon déc ldp V

A=A Vsrc( 5 1,0, A); %Thém vao hang 5 ,gida niit 1 va0 c6 nguén doc Iap vV
A=AV Vsre(6,1,2,3,2,e, A)%Tim phuong trinh thém vao cho nguén phy thudc
b= sym(zeros( 6. 1)); b= b_array 0,3,1a,b); FTimmatrdgnb

b(5,1) = V %Cho nguén V déc ldp ‘

Y = ANb; %Tim cdc nghiém VI, V2,V3, V4 va Lis

Ri=le+3: R2=1e+3;R3—let3; Rd=le+3; la=2e-3: V= 12; e = 2; %Thay cdc gid tri vao
Y = eval(Y); :

disp(]'Pién thé V1 =" num2str(¥(1,:})). "V, disp(")

disp(['Pién thé V2 = " ,num2str(Y(2,:)), " V'}), disp('’)

disp(['Pién thé' V3 = " num2str(Y(3,:)), "V']), disp(""')

disp({'Dién thé' V4 = " num2str(Y(4,:)), 'V']), disp(’ ')

disp(]'Dong dién I = ' ,num2str( Y(5,:)), ‘A']), disp(’' )

disp({ ' Dong dig¢n Is = ' ,num2str(Y(6,:)) LA

function H3_12a

cle .

syms gm RI R2 R3 la

A = sym{zeros(2,2)); A= A_array( 1, 0.1/R1 A);A=A_array( 1,2, 1/R2 A);
=A arrav(2.,0,1/R3,A) A=A Vsrc(3, 1,0, 2,0,gm,A)

b—sym(erm(j‘ 1)); b=b_array(0,1,1a,b) '

Y = A\b;
gm=2,RI=2; R2=4; Ri=5; la= 3;
Y = eval(Y):

disp({'Pién th& VI = ' ,num2sir{ Ye1,:), "V, disp(’’)
disp(['Dién the V2 = " num2str(Y(2,:)), ' V']), disp(' )
disp(['Dong dién phy thudc la = " num2str(Y(3,:)}, 'A']) ]

Sfunction H3_12b

cle

syms gm RI K2 R3 R4 la

A = sym(zeros(3)) ; A=A_array( I, O, 1/RI,A); A=A_array( 1,2, 1/R2,A);
A=A arrav(2,3 . 1/R3.A); A= A_array( 3,0, 1/R4,A)

A=Al Vsrc(4,1,0,0,3, gm,A)

b=symizeros(4.,1)); b= b array(0,2,1la,b)

Y = A\b;

gm=2;RI=1; R2 =1, R3=2;Rd = I; Ia= 4

Y= eval(Y);
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disp(['Dién thé VI = ' .num2str(Y(1,:)), V'), dispi* )
disp(['Dign the V2 = ' .num2str(Y(2,:)), ' V']), disp('’)
disp(|'Dign thé V3 = ' num2str(Y(3,:)) V'), disp("’)
disp(['Dong dién phu thuéc Ia = Lnum2str(Y(4,:)), 'A'})

Junction H3_12¢

clc _

syms gm R] R2 R3 R41bVa

A = sym(zeros(3)); A = A_array(1,0,1/R1,A); A= A_array( 2,0, I/R2, A };
A=A_array(2,3,1/R3, A} A= A_array(3,0,1/R4,A); A= A Vsre(4,1,2,4)
A=Al Vsre(5,2,0,0,1, gm,A)

b =sym(zeros(5,1)); b= b_array(3,0,1b,b); b(4,1) = Va

Y = Ab;

gm=2;RI=4; R2=2; R3=6:R4=8; Ib= I'Va=2
Y = eval(Y); _ :
disp(['Di¢n the' VI = ' ,num2str(Y(1,:)) , ' V']), disp(" ")

| disp({'Dién thé V2 = Laum2str(Y(2,:)), 0 V'), disp(' )
disp(['Pién thé V3 = " num2str(Y(3,:)), ' V'], disp(’’)
disp(['Dong dién Is = Loaum2str(Y(4,:)), ‘A'}), disp('")
disp(['Dong dién phu thuéc la = num2str(Y(5,:)), 'A'}])

Junction H3 13

cle

syms RI R2R3 R4 lalb Vagm

YNt |

A=sym(zeros(4,4)); A=A array( 1,4, I/RI A); A= A_array( 1,2, 1/R2,A);
A=A_array(2,3, 1/R3, A ); A= A_array( 3,0, 1/R4, A );

YoThém phitong trinh co ban cho ngudn djc ldp Va

A=A Vsrc(5,4,0,A) :

%Thém phuong trinh co bdn cho ngudn phu thudc
A=A_I_Vsrc(6,2,3,2,0,gm,A)

% Tim b

b=svm(zeros(6,1)); b= b_array(2,1,Ia,b); b= b array(0,3,1b,b); b(51) = Va
Y = ANb; %Tim nghiém '
RI=2;R2=1;R3=05 Réd=1; la=4;1pb=5Va= 10; gm = 3; %Thay gid tri vao
Y = eval(y) _ '
disp({'Di¢n thé tqi nit thit nhdt VI = Lnum2str(Y(1)), ' Voit']), disp(’ ')

disp(['Dién the 1gi niit that hai V2 = " ,num2str(Y(2)) , * Volt'}), disp(’ ')

disp(['Dign thé tai mit thit ba V3 = " ,num2str(Y(3)) , "Volt']), disp("")

disp(['Dién thé tai niit thit tu V4 = ' ,num2str(Y(4)) , ’ Voit']), disp(’ )

disp(|'Dong dién qua nguon doc lap = ' ,num2str(Y(5)) , ' A')), disp(" ')

disp({'Déong dién qua nguén phu thupc = L aum2str(Y(6)), 'A'])
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function H3_14

cle

syms gm gpi go gmu Gel Ge2 Ge2 G_}‘2 la

Dot 1

A = sym(zeros(4,4)), A=A_arrax(1,0,gpi,A);

A=A array( 1,2, gmu, A} A=A_array(1,3,Gf2.A);

TNt 2

A=A_arrav(2,0,Gcl ,A);, A=A_array(2,3,gpi , A); A= A_arrav( 2,4, gmu,A);
Nt 3

A=A_arrav(3,0,Ge2 A); A=A_array(3,4,80,A);

TNt 4 '

A=A_array(4,0,Ge2 A),

Yengudn phu thudc thit 1

A=A I Vsre(5,1,0,2,0,gm,A};

Yengudn phu thudc thit 2

A=A T Vsrc(6,2,3,4,3,8m,A)

9% Tim b

b=sym(zeros(6,1)); b= b_array(0,1,1a, b)

Y = A\b; %Tim nghiém

gm = 40e-3; gpi = 1/2.5¢3; go = 1/100e3; gmu = 1/1e7; Gel = 1/10e3; Ge2 = 1/8e3;
Ge2 = 1/1.3e3; Gf2 = 1/10e3; Ia = le-3; %Thay gid trj vao

Y = eval(Y),

disp(|'Dién thé 1ai niit thit nhdt VI = ' num2str(Y(1)}, ' Volt'}), disp("’)
disp({'Pién thé tai mit thit hai V2 = ' num2str(Y(2)), "Volt'}]), disp('')
disp({'Pién thé tqi niit thit ba V3 = ‘num2str(Y(3)), 'Volt'}), disp(" )
disp(['Pién thé tai mit thit tu V4 = um2str(Y(4)), 'Volt']), disp(" ')
disp({'Dong dién phu thudc thit nhdtr = ", num2str(Y(5}), 'Volt']), disp(’' '}
disp(['Dong dién phu thudc thi hai = " num2str(Y(6})), ' Volt'l}

function H3_16a

clc

syms RIR2ZR3IR4R5 Ia F

A = sym(zeros(3,3)); A= A_array( 1,0, I/RI A );
FA=A_array(1,2,1/R2,A); B6 d hang nay vi ¢ chia bién lo
A=A_array(2,0,1/R3, A); A=A_array( 2.3, 1/R4,A) A=A_array(3,0, I/R5,A )
A=A T Isrc(4,1,2,R2,2,3,F,A)%Xdc dinh phuong trinh cdn bdn

b = sym(zeros( 4, 1)), b=b_array 0,1,1a,b)%Timb(4,1)}

Y = A\b; %Tim nghiém

RI=]:R2=2:R3=4; R4=2;la=2; R5=06;F=2; %Thay gid tri Vao
Y = eval(Y);

disp({'Pién thé tai nit thit rhdt V1 = " num2str(Y(1)), ' Volt']}, disp(" '}
disp({'Pién thé 1ai mit thit hai V2 = ' num2str(Y(2)), 'Volt']}, disp(" ")
disp(['Pién thé i nit thit ba V3 = ' ,num2st{(Y(3)) , ' Volt']), disp(")
disp({'Dong dién lo = ronum2str(Y(4)), "Ampe'])
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%ncu'(m H3 16b

cle

syms RTR2R3 R4 Va Vb F

A = sym(zeros(4));

FTA=A_array(1,2,1/R1 A); % Bé vi cé dong Ix

A=A_arrav(2,0,1/R2 A): A= A_arrav( 3,4, I/R3 A); A= A_array(4,0, I/R4,A );
A=A Vsrc(5,1,0,A); G%ePhuong trinh cdn bdn cho Va

A=A _Vsre(6,3,2,A); %Phuong trinh cdn bdn cho Vb
A=A_Llsre(7,1,2,Rl,3,0,F,A)%Xdc dinh phuong trinh cdn bdn cho ngudn phu thude
b=sym(zeros(7,1)); b(5,1)=Va; b(6,1)=Vb%Timb(7,1)

Y = A\b; %Tim nghiém

RI=1LR2=1;R3=1; R4=1;Va=6; Vb=12;F= 1; %Thav gid tri vao

Y = eval(Y)

disp(['Dién thé tai mir thit nhdt VI = ' num2str(Y(1)) , ' Volit']), disp(' )

disp(['Dién thé tai mit thit hai V2 = Lnum2str(Y(2)), Volt'}), disp('’)

disp({'Dién thé tai nit thir ba V3 = “num2str(Y(3)), ' Volt']), disp('’')

disp(['Dién thé tai nit thit ba V4 = Laum2st(Y(4)), "Volt'}), disp(’ ')

disp({'Dong dién qua Va = * ,num2str(Y(5)) , ' Volt'}), disp('’)

disp(['Dong dién qua Vb = Lnum2str(Y(6)), "Volt']), disp(’ )

disp(['Dong dién lo = " .num2str(Y(7)), "Ampe'])

Sfunction H3_16¢

cle

syms RIR2ZRIR4Ia F

A = symzeros(2));

% A=A_array(1,0,1/R1,A); BS hang nay vi ¢é chita dong Io
A=A_arrav( 1,2, 1/R2 , A); A= A_array(2,0, I/R3 + I/R4, A );
YoPhuong trinh cdn bdn cho nguén phu thujc

A=A Isre(3,1,0,R1, 1,2, F . A)

b= sym(zeros{ 3,1}); b= b_array(0,1,1a,b)

Y = A\b;
RI=1;R2=2;R3=4;R4=2:la=2; F=2;
Y = eval(Y); '

disp(['Dign thé tai mit thit nhdt VI = ' num2str(¥(1)), ' Volt']), disp('’)
disp(['Dién thé tai niit thit hai V2 = ' ,num2str(Y(2)), * Volr']}, disp(’ ")
disp(['Déng dién lo = ' ,num2str(Y(3)), "Ampe’])

Junction H3_16d

cle

syms RI RZR3R4 VaF

A = symfzeros(3));

FA=A_array(1,2,1/R1,A); %logi vi ¢é Is la dong ma no phy thuéc
A=A_array(2,0,1/R2,A), A=A_arrav( 2,3, I/R3, A S A=A_array( 3,0, /R4, A );
A=A Vsre(4,1,0,A);%Thém vao hang 4 ,giita nit 1 va 0 ¢ nguon déc lgp V

YoThém vao hang 5 ,gida niit 2 va I ¢6 ngudn ma né phu thudc

A=A Isre(5,2,1,RI, 5,3, F A)

%Tim b
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b=sym(zeros(5,1)); b(4,]1)=Va

Y = Ab; %Tim nghiém

Rl =1:R2=2R3=2;R4=1;Va=12; F=2;

Y = eval(Y);

disp(|'Dién thé tai nit thi nhdt VI = ' aum2str(Y(1)), "Volt']), disp("")
disp(['Dién thé tai nit thit hai V2 = " ,num2str(Y(2)), "Volt'}), disp("’)
disp({'Pién thé tqi niit thit hai V3 = " num2str(Y(3)) . Volt'l), disp(’ '}
disp({'Dong dién Is = ' ,num2str(Y(4)), "Ampe']), disp(" ')

disp(|'Dong dién lo = ' ,num2str(Y(5)), 'Ampe'])

Sunction H3_18a

cle '

syms GI1 G2 Gs Gel GIVSsEF

A = sym(zeros(5)); A=A_array(1,2,Gs,A); A=A_array( 2, 3,Gl,A)
A=A _arrav(4,0,Gel ,A);A=A_array( 5, 4, G2, A); A=A_array(5,0,Gl A )
A=A Vsrc(6,1,0,A); %Thém vao hang 6 ,gilta niit 1 va0 coé nguon doc lgp Vs
GThém vio hang 7 gita mit 3 va 4 c6 ngudn dién thé phu thudc

A=AV Vsre(7,5,4,3.4 E,A)
A=AlIrc(7,3,0,0,5,4,F,A) %COngvao hang 7 hé s6 F

%Tim b -
b=sym(zeros(7,1}); b(6.1)=Vs; b(7,1)= 0

| Y = A\b; %Tim nghiém

Gl=1:G2 =1/100; Gs=1; Gel =1; Gl=02;Vs=1; E=1e-3; F=350;
Y = eval(Y), . _

disp(['Pién thé tai it thit nhat V1 = ' ,num2str(Y(1)}, ' Volt']), disp(" ')
disp(['Pién thé tqi nit thit hai V2 = " num2str(Y(2)), ' Volt']), disp(" ')
disp(['Dién thé tai mit thit ba V3 = " onum2str(Y(3)), ' Volt']), disp(' ')
disp(['Pién thé tai niit thit tu V4 = r num2str(Y(4)), 'Volt']), disp(’ ')
disp(['Dién thé tai nut thit e V5 = ' ,num2sir(Y(5)), ' Volt']), disp(' '}
disp({'Dong dién Is = ' .num2str(Y(6)), "A’]), disp(' ') '

disp(['Dong dign 11 = ' ,num2str(Y(7)), 'A']) '

function H3_I18b

clc.

syms RIR2ZR3R4Va Vb F

A = sym(zeros(4)); A=A_array( 1,2, I/RI ,A); A=A array( 2,0, I/R2, A ),
A=A_array( 3.4, I/Rj’ JANA=A_array(4,0,1/R4,A);

A=A Vsrc(5,1,0,A); %Phuong trinh cdn bdn cho Va

A=A Vsrc(6,3,2,A); %Phuong trinh cdn bdn cho Vb

%Xdc dinh phuong trinh cdn bdn cho nguon phy thude

A=Al Isre(6,3,2,0,3,0, F,A)

b = sym(zeros( 6, 1) ); b(5.1) = Va; b(6.1) = Vb %Tim b

Y=A\b; %Tim nghiém

RI=I;R2=1;R3=1;, R4=1;Va=6; Vb=12;F=1; %Thay gid trj vao
Y = eval(Y)

disp(|'Pién thé 1ai nit thit nhdt V1 = ' num2str(Y(1)), ' Volt'}]), disp(’ ')
disp({'Dién thé tai mit thit hai V2 = " onum2str(Y(2)), ' Volt']), disp(’ ')
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disp({'Dién thé tai nit thit ba V3 = ',nustt_r(Y(.i)) " Volt']), disp(’ )
disp(]'Dién thé 1qi niit thit ba V4 = Lnum2str(Y(4)), ' Volt']), disp(' )
disp({'Dong dién qua Va = " .num2str(Y(5)) , * Volt'}), disp(’’)
| disp({'Dong dién qua Vb = L aum2str(Y(6)), ' Volt'])

Junction H3 21q

cle

svims Rl R2 Vinl Vin2 Vin3 Vind

Y% Xdc dinh ma trdn A

A = sym(zeros(6)); A = A_array( 1,5, 1/RI ,A); A= A_array( 2,5, I/RI A );
A=A_array( 3,5, I/RI ,A); A= A_array(4,5,1/Rl A); A= A_arrav(5,6,1/R2, A );
%Bon phuong trink can bin cho hai ngé vao

A=A Vsre(7,1,0,A); A=A Vsrc(8,2,0,A);

A=A Vsre(9,3,0,A) A =A_Vsrc(10,4,0,A);

A=A_OpAmp( 1], 0, 5 ,6, A) Y% Phuong trink can bén cho Op_Amp

b =svm(zeros( 11, 1) ); %Xdc dinh ma trgn b

b(7,1) = Vinl; b(8,1) = Vin2; b(9,1) = Vin3: b(10,1) = Vind

Y = Ab; %Tim nghiém

Vout = simple(Y(6)); %DPién thé ra

disp(['Dién thé¢' ngé ra Vout = ', ', char(Vout)])

%P lgi khuéch dai

Vi=VWIRpV2=Y(2),V3=Y(3}; V4=Y(4);

Av = simple(VourA VI + V2 + V3 + V_4 )

disp(1'D¢ lgi khuéch dai Av = ', ', char(Av)])

Junction H3_21b

cle

syms Rl R2 Vinl Vin2 Vin3 Vind

YeXdc dinh ma tran A .

A = sym(zeros(7)); A= A_array( 1,5, I/RI, A}

A=A_array(2,5, I/RI A); A= A_array( 3,5, 1/R1 ,A);A= A_array( 4,5, 1/R1 A );
A=A _array( 6,0, 1/R1,A); A=A_array(6,7, 1/R2, A ) '
%Bon phuong trinh cdn bdn cho hai ngé vao

A=A Vsre(8,1,0,A), A=A Vsrc( 9,2, 0,A);

A=A_Vsrc(10,3,0.A); A=A__Vsrc( 11,4,0, A);

A=A_OpAmp( 12, 5,6 ,7, A) %Phuong trinh can bin cho Op_Amp

YoXdc dinh ma trén b ‘
b=sym(zeros( 12, 1) ); b( &8, 1) = Vinl; b(9,1)=Vin2; b( 10,1 )= Vin3; b{11,1})=
Vind

Y = Ab; %Tim nghiém

Vout = simple(Y(7)); %Pién thé ra

disp(|'Dién thé ngé ra Vout = ', ', char(Vout)])

%D¢ lgi khuéch dai

VI=Y(1), V2=Y¥(2);, V3=Y(3); Vd=Y(4):

Av = simple(VoutA VI + V2 + V3 + V4 ) );

disp(['D¢ lgi khuéch dai Av = ', ', char(Av)])
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Junction H3 21c

cle

syms R R2R3R4R5R6 Vinl Vin2 Vout R2=RIL; R4 = R3;
A =symizeros( 7 ) )

%OpAm 1

A=A_arrav( 1,4, 1/R1 A}, A=A_array( 4,5, I/R3,A);
A=A_array( 2,3, 1/R2,A); A=A_array( 3,0, I/R4,A);
%OpAm 2

A=A_arrav( 5,6, 1/R5 , A); A=A_arrav( 6,7, I/R6,A )

A=A Vsrc(8,1,0,A), A=A_Vsrc(9,2,0, A} % Phutong trinh cdn ban cho hai ngﬁ vao

% Phuong trinh cdn ban cho hai Op_Amp

A A OpAmp(10,3,4,5, A); A= A OpAmp( 11,0, 6,7, A}
= symfzeros( 11,1)); b( o, 1} =Vinl: b 9.1) =Vin2;

Y = A\b; %Tim nghiém '

Vout = simple(Y(7)); %Dién thé ra

disp(['Pién thé ngé ra Vout = ', blanks(1), char(Vout)])

%D lgi khuéch dai :

vi=Y(1);

VZ=Y(2),

Av = simple(Vout/A Vi -V2 ) )

disp(['P¢ lgi khuéch dgi Av = ', ', char(Av)])

function H3_21d

cle

syvms Ra Vs

A = sym(zeros(6));

A=A_arrtn( 1,2, /R, A); A=A_arra¥( 2.3, fatR), A);

A=A arrav(2,5,1/((1-a)*R),A); A=A_arrax(3,4. I/R, A);

A=A _array(4.5, /R, A} A= A_array( 5,6, I/R, A);
% Phyong trinh cdn bdn cho Vs

A=A Vsrc(7,1,0,A),

% Phuong trinh cdn bdn cho hai Op_Amp
A=A_OpAmp( &8, 0,3,4,A);
A=A_OpAmp(9,0,5,6,A)

b =sym(zeros( 9, 1)}

b(7,1)=Vs

L&i giai chuong 4 -

Sfunction H4_14

cle

syms RI R2 R3 Cs Vs ¢

Zrl = RI; Zr2 = R2; Zr3 = R3; Zc = 1/ C*s);
G Tim A

A = sym{zeros(2));

A=A arrax(1,0,2Zrl +Zc A )
A=A_array(1,2,2c,A);
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A=A_array(2,0,2r2 + Zr3 A}
%Tim b

b=sym(zeros{ 2,1));
b=b_arrav(1,0,-Vs,b)

Y = ANb; %Tim nghiém

Y% Thav gid tri vao

Rl =6e3; R2=4e3;

R3 =8e3;:C = 1006 ;

Vs = laplace(9*t*(heaviside( 1 - 1 } ))
Y =eval(Y);

12 = Y(2); %Tim I2(s)

Vos = I2* R3; %Nghiém Vo(s)

Vor = ilaplace(Vos); %Tim nghié¢m theo thoi gian v(t)
| Vot = vpa(Vo1,2) %ePom gidn biéu thitc

Junction H4_16

cle

symsR Ls Chi

Zi=(L* ), Zc= 1/ C*s);

Vs = laplace( 12%( heaviside( 1 ) ))

A =sym(zeros(2)); A=A_array( 1,0, 1/R, A); A= A_array( 2,0, 1/Zc, A );
A=A_Vsrc(3,2,0,A) %Phuong trinh cdn bén cho Va

YeXdc dinh phuong trinh cdn bdn cho ngud phu thudc

A=Al Isre(4,1,2,21,0,1,h,A)

%Tim b

b =sym(zeros(4,1)); b(3,1)=Vs

Y = ANb; %Tim nghiém

R=2; L=2; C=1/2; h=2; %Thay gid tri vao

VI =eval(Y(1});

V1 = ilaplace( V1 }; %Tim nghi¢m trong mién thoi gian

disp(['Dién thé ra trong mién théi gian Vot = ', char(V1)})
Splot(char( V1 ), [0,20]), grid %Vé hinh

title('Bdp ung ngo ra’,'FontSize' 15, color’,'r','FontName','VNI-Times )
xlabel('Mién théri gian','FontSize' 15, 'color’,'r", 'FontName’, 'VNI-Times )
ylabel('Bién d0','FontSize', 15, 'color','r''FontName','VNI-Times )

Sunction H4_17a

cle

symstsR L

Vin = 100%sin{ 500% ); Z = s*L; %bién ddi laplace mach dién , 1a c6 -
Vs = laplace( Vin )

A=sym(zeros( 1)), A=A array(1,0,R+Z,A)

b= sym(zeros(1,1)); b=b_array( 1,0, -Vs, b)

Y = A\b;
R=5L=001!;
Y=cval( Y );

I=iaplace( Y ); I=vpa( I, 3)
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function H4_17b

cle '

syms R1 R2 Ls C 1t

%bién doi laplace mach dién , ta co :

Zi= (L*); Zc= 1/ C*s); Vin= 100%sin( 500%t ); Vs = laplace( Vin )
A = sym(zeros(2)); A=A_array( 1, O, RI,A) A=A_array( 1,2, Zc,A);
A=A_array(2,0, R2+Zi,A)

b = sym(zeros( 2, 1)); b=b_array 1,0,-Vs,b)

Y = A\b;

RI=5 R2=5;1=2,C=2;

Y=evall Y ); I =ilaplace( Y ),

I= vpa(l,3)

function H4_18

clc

symstsRIR2 LC

Vs = laplace( 4% heaviside( t ) )}; Zc = 14 s*¥C ), ZL = s*L;

VL=1; Vc= 1/,

A = sym(zeros(2)); A=A_array( 1,0, RI+ZL A); A=A _array(l,2,ZL,A);
A=A_arrav(2,0,R2+Zc,A)

b =sym(zeros(2,1)); b= b_array(1,0,(VL+Vs),b) b= b_array(2,0,VL+ Ve, b)
Y = A,

Vos = Y(2)*Zc + Ve,

RI=1,R2=1,L=1;,C= 05

Vos = eval(Vos)

Vot = ilaplace(Vos),

Vot = simple(vpa(Vot,2))

Sfunction H4_18¢

clc :

symstsRIR2 CI C2C3 g

Zel = Ms*C1); Ze2 = INs*C2); Ze3 = INs*C3);

Ias = laplace({heaviside(t)))

%Tim A .

A = sym(zeros(2)); A=A_array( 1,0, I/RI + 1/Zcl A );

A=A array( 1,2, 1/Zc2,A); A= A_array( 2,0, I/R2 + 1/Zc3 , A );
A=Al Vsrc(31,0,2,0,8,A)%Tao phuong trinh cdn bdn
b = sym(zeros( 3., 1) ); b= b_array 0,1, 1las.b)

Y = A\b;

Rl=I;R2=1:Cl=1;C2=1;C3= 1, g=2;

Y = eval(Y); V2s = ¥(2)

V2t = ilaplacé(V2s); Vot = simple(vpa( V2t, 2} )
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Sunction H4 264
cle
syms Zrl Zr2 Zr3 Zrd ZLI 712 ZCl1 ZC2 w ¢ phu biendo
Vs = biendo*exp(i*pha) %Ddi dién thé Va sang dang phic a + jb
%Ap dung KVL tim ma trgn A .
A = sym(zeros(3,3)); A= A_arrav 1,0,Zrl ,A); A= A_array(1,2,ZC1,A );
A=A_array(2,0, Zr2 + ZL] A N A=A array(2,3,7r3, A
A=A_arrav(3,0,2Zrd + ZL2 +ZC2,A)
% Tim ma trgn b
b=sym(zeros(3,1)); b= b_array(0,1,Vs, b);
Y = A\b; %Tim nghiém
Zrl=10;Zr2=5;Z2r3=4; Zr4d = 8: 7ZLJ = 2%; Z12 = 5%; %Thay gid tri vao
ZCl = -5%;2C2 =-2% ; w =2*pi*50; pha = 100*pi/180; biendo = 90);
Y = eval(Y);
lo=Y(2}-Y(3);
bdlo = abs(Io); % Tinh bién dé _
goclo = angle(10)*180/pi ; % Tinh pha
| disp(['Biéu dién trong mién tdn s6' Io = ' blanks(1), num?2stribdlo)," ', ...
"> \num2str(gocio)}), disp(’')
Io = vpa(bdlo*cos(w *t+goclo).4); %Trong mién thoi gian

disp({'Biéu dién trong mién thoi gian lo = 'blanks(1), char(lo}}]), disp(' ')

Junction H4_26b

cle

syms Zrl Zr2 Zr3 ZL1 ZL2 ZC w t pha biendo

V' = biendo*exp(i*pha) %BPdi dign thé Va sang dang phite a + jb

%Ap dung KVL tim ma trén A ' ‘

A =sym(zeros(3,3)); A= A_array(1,0, Zrli +ZL1,A); A = A_array( 1,2, Zr2, A );

A=A_array(2,3, ZC,A); A = Aarray( 3,0, Zr3 + 212 , A );

%Tim ma trén b _

b =sym(zeros(3,1)); b= b_array( 0,2,V b );

Y = A\b; %Tim nghiém :

lrl=2;272r2 = 1;7r3 = 2; ZL1 =2%j; ZL.2 =2%; ZC = -1% ; %Thay gid tri vio

w =2*pi*50; pha = 0*pi/180; biendo = 24;

Y= eval(Y);

Vo=Y(3)*Zr3;

bdVo = abs(Vo); % Tinh bién do _

gocVo = angle(Vo)*180/pi ; % Tinh pha

disp(['Biéu dién trong mién tdn sé Vo = ' blanks(1 ), num2str(bdVo),blanks(1) , ...
"-> num2str(gocVo)]), disp(' ')

Vo = vpa(bdVo*cos(w*t+gocVo),4); %Trong mién thoi gian

disp({'Biéu dién trong mién thoi gian Vo = ', blanks(1), char(Vo)]), disp(’ ")
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function H4_26¢

cle

syms Zrl Zr2 Zr3 ZL1 ZL2 ZC w t phaV biendoV phal biendol

Va = biendoV*exp(i*phaV) 9P3i dién thé Va sang dang phitc a + jb

la = biendol *exp(i*phal) %Ddi dign thé la sang dang phitc a + jb

A = sym(zeros(4)); A= A_array( 1, O, 1/Zrl  A); A=A_array( 1,2, 1/ZL1 A );
A=A_arrav( 2,3, 1/2r2 ,A); A=A_array( 3,0, I/ZC,A) A= A_array( 3,4, I/ZL2,A);
A=A_arrav( 4,0, I/I/Zr3,A);

A=A Vsrc(5,1,0,A) %Phuong trinh cdn bdn cho Va

9% Tim ma trdn b

b=sym(zeros(5,1)); b= b_array(0,2,Ja,b); b(5,1)=Va

Y = A\b; %Tim nghiém

Zrl = 1:Zr2 = 1:Zr3 = 1; ZL1 =2%j; ZL2 =2%; ZC = -1%*j ; %Thay gid trivao

w =2%pi*50; phaV = 45*pi/180; biendoV = 2; phal = 0*pi/180; biendol = 4;

Y = eval(Y); Vo = Y(4),

bdVo = abs(Vo); % Tinh bién d¢

gocVo = angle(Vo)*180/pi ; % Tinh pha

disp(['Biéu dién trong mién tdn s6 Vo = "', num2str(bdVo}.blapks(1}, ' -> ' num2str(gocVo)l)
disp("’)

Vo = vpa(bdVo*cos(w*t+gcoVo)d); %eTrong mién thdi gian

| disp(f ‘Biéu dién trong mién thoi gian Vo = ', blanks(1), char(Vo)]), disp(’’)

Sunction H4_26d
clc .
syms Zrl Zr2 Zr3 Zrd Zr5 ZL ZC w t pha biendo
la = biendo*exp(i*pha) %Ddi dong dién la sang dang phitc a + jb
%Ap dung KCL tim ma trgn A
A = sym(zeros(4)); A= A_array( I, O,(1/Zr1),A); A=A_array( 1,2, 1/2r2, A );
A=Aarray( 1,3, 1/ZL A); A=A _array( 2, O, 1/Zr3,A); A=A_array( 2,3, 1/Zrd | A);
A=A _arrav( 3,4, 1/ZC A);, A= A_array( 4,0, 1/Zr5,A)
%Tim ma trin b
b= sym(zeros(4,1)); b= b_array( 0, 2, la, b);
Y = A\b; %Tim nghiém
Zrl=6:2r2=2:Zr3=2;Zrd=2; Zr5=1; ZL=3%; ZC = -1%j ; %Thay gid tri vao
w =2%pi*5(); pha = 0*pi/180; biendo = 12;
Y = eval(Y);
Vo = Y(4);
bdVo = abs(Vo); % Tinh bién di
gocVo = angle(Vo)*180/pi ; % Tinh pha
disp(['Biéu dién trong mién tdn s6' Vo = ', blanks(1), num2str(bdVo), blanks(1), ...
' > "num2str(gocVo)]), disp(’’)
Vo = vpa(bdVo*cos(w*t+gocVo).4); %oTrong mién thoi gian
disp({ 'Biéu dién trong mién thoi gian Vo = ', blanks(1), char(Vo)]), disp(’ '}




mncﬁon ve_bode

‘ cle

|' num = (nput('Vao t s6 him truvén . "
| den = input('Vao méu s6 ham truyén - 'y
: logw = inpui('Vao gid tri log(w) - ")
L= input('Vao ham ré - ")

g = iftaum , den, ‘inpurdeluy’ E)

| Spk(g)

Lbode( & [ logw( 1) - logw( 2} | ). grid

’

L&i giai chuong 5 :
| function H5 4a
il cle
Vsvms ZLIZL2 ZM RIR2 R3 7 w pha biendo t
i Vin = biendo®exp(i*phaj; %D dién thé Vin sang dang phic v + jb
‘ A = symizeros(4));
|' A=A_arrav( 1,2, I/R] Aj;
i A=A_arrav( 3.4, 1A R2 + Z¢ )AL A=A _arravt 4,0, I/R3 . A )
A=A Vsre(5,71,0.A); GcPhuong trinh cdn bdan cho Vin
VA=A_LMsrc(6,2,0,3,0. 7L} » LL2, 7M. A) Y Phutong trinh can bin cho bién thé
b=svmizeros( 7,1 )); b(5,1)=Vin
i Y = ANb; % Tim nghiém
| ZL1 = j*10; 712 = j*8 - 7M =7y RI=12; R2=16; %Thay gid 1ri vao
K3 =4:Zc=j*4: w= 2Epi*30;
- pha = 0; biendo = 220):
Y= eval(Y);
Vo = Y4
bdVo = abs(Vo); % Tinh bicn do
gocVo = angle(Vo)*180/pi : % Tinh pha |
disp(['Biéu dién trong mién tin 56 Vo = VO num2str(bdVao), blanks( i), '-> snum2str({gocVo) ), _‘
disp(') i
Y Trong mién thoi gian
Vo = vpafbdVo*cos(w 1+ gocVo),4);
disp(['Biéu dién trong mién thoi gian Vo = ', blanks(1), char(Vo) ). dispi'")
%VeE db thi
t = linspace(-2,2);
Vo = eval(Vo);
plovt, Vo) | grid on
tiHe('D6 thi Vo', FontSize V15, Fontmame' 'VNI-Times " ‘color’,'v')
xlabel('Thoi gian (s)', FontSi-e V15, Fontname' 'VNI-Times Veolor' )
{ Ylabel('Bién dj (vol) ' 'FontSize V15, Fontname', @]—Tﬁr&'f'_(.-gz_’g_; )
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function H5_4b

cle '

syms ZL1ZL2 ZM RIR2Zc w pha biendo t

%P3di dién thé Vin sang dang phifc a + jb

Vin = biendo*exp(i*pha);

A = sym(zeros(3)); A=A —array( 1,2, URI,A) A=A _array( 3,0, I/ R2+Zc )}, AN

A=A Vsrc(4, 1,0, A); %Phitong trinh cdn bdn cho Vin

A=A IMsre(5,2,0,3, 0,2L1, ZL2 , ZM , A ) %Phuong trinh cdn béin cho bién thé
= svm(zeros( 6., 1) ); b(4,1) = Vin

G Tim nghiém

Y = A\b;

ZLI = j*4:712=j*; ZM =j*2; Rl =2; R2=2; %Thay gid tri vao

Ze = -j*2; w = 2¥pi*50;

pha = 0; biendo = 220;

Y =eval(Y):

Vo = Y(4)

bdVo = abs(Vo); % Tinh bién do

gocVo = angle(Vo)*180/pi ; % Tinh pha

disp(['Biéu dién trong mién tan s& Vo = 'blanks(1), num2str(bdVo), blanks(1) , ...

s num2str(gocVoll), disp(’)

Vo = vpalbdVo*cos(w*1+gocVo),4); %eTrong mién thoti gian

disp(]'Biéu dién trong mién thoi gian Vo = ', blanks(1), char(Vo)]), disp("’)

Y VEé do thi :

= linspace(-2,2);

Vo = eval{Vo});

Vin = 220*cos{w*t);

plot(t,Vo.t,Vin) , grid on

legend( Vo', 'Vin')

function H5 11

Y Gidi viii = 2

cle

syms RI R2 R3 R4CICZrn w pha biendo t

Vin = biendo*exp(i*pha); %Déi dién thé Vin sany dang phitc a + jb

s = j*w; Ze2 = Ms*C2); Zel = 1/s*Cl);

A = sym{zeros(6));

A=A_arrav( 1,2, 1/R1 A); A=A “arrav( 2,3, 1/R3,A), A=A _array( 5, O, /721, A)
A=A_arrav(6,0,1/R2,A); A=A array(j' 4 1/Zc2 A);A=A_arrav( 4,0, 1/R4 ,A)
A=A Vsrc(7,1,0,A); %Phuong trinh cdn bdn cho Vin

A=A _LTsrc( 8,2, 5,3,6,n,A) %Phuong rrmh can bdn cho bién thé

%Tim b

b= sym(zeros(8.,1)); b(7, l)=Vin

Y = A\b; %Tim nghié¢m

‘RI=1:R2=1;R3=1R4=05e3; n=2,;Cl=1le6C2= 1000e-6; %Thay gid tri vao

w = 2%pi*50; pha = 0; biendo = 12;

Y= evallY):

Vo = Y(4): %Pién thé Vo




| bdVo = abs(Vo); % Tink bien s |
gocVo = angle(Vo)*180/pi ; % Tinh pha |
Vo = vpa(bdVo*cos( w¥t+gocVo),4);
\_gﬁsp(/ Diénthé'raVo = """ char(Vo),’ (V)']), disp(' "} ‘

Junction H5_14q —‘
clc '

syms s RI R2 C

Vin=1;

Vsin = laplace(sym(Vin)) , Zc = IAs*C);

A = symfzeros( 3 }); A= Acarray(1,2 ,1/R2,Aj; A= A_array( 2,3, (I/R1) + (1/Z¢), A );
A=A Vsrc(4,1,0,A); % Phitong trinh can bén cho Vin

A=A OpAmp(5, 0,2,3,A) FePhuong trinh cdn béin cho op-amp
%Tim b

| b= sym(zeros(5, 1)) (4.1 )= Vsin

Y = Ab %Tim nghiém

Vout = Y( 3 );

Av = Vour/Vsin %Tim ham truvén dat

Av= Haplace( Av )

Junction H5 14b _!
cle
syms s R C1C2 _'
Vin=1; !
Vsin = laplace(sym(Vin)) :
Zcl = Us*Cl); Ze2 = IAs*C2; |
A = sym(zeros(3)); A = A_array( 2,0, 1/Z¢l A ); A= A_array( 2,3, (1/R} + (1/Zc2). A} :
A=A _Vsrc(4,1,0,A); FePhuong trink cdn bin cho Vin ‘
A =A_OpAmp(5, 1, 2,3, A) Y% Phucong trinh cdn bdn cho op-amp
b =sym(zeros(5,1)); b(4,1)=Vsin%Tim b ' !
Y = Ab; %Tim nghiem _ ‘
Vour = Y(3);

Av = Vout/Vsin %Tim ham truyén dat

Junction H5_15a |
cle '
syms s RIR2ZR3 Ci1C2

Vin=1; Vsin = laplace(sym(Vin)); Zc1 = INs*Cl); Zc2 = 1A *C2);

A = sym(zeros(4)}; A= A_array(1.2, I/RLA): A=A_arrav(2.0, 1/R3,A); !
A= A_array(2,3,1/Zc2,A); A = A_array(2,4,1/Z¢1,A); A = A_array(3,4,1/R2,A); i
A=A_Vsrc(510A); Y% Phuong trinh cdn bén cho Vin !
A =A_OpAmp(6, 0, 3 4, A) %Phuong trinh cdan bdin cho op-amp |
b = sym(zeros(6,1)); b(5,1) = Vsin %Tim b _

Y = A\b; %Tim nghiém i
Vout = Y(4); !
Av = Vour/Vsin; %Tim d¢ lgi dién thé
Rl =1e3; R2=10e3; R3=0.5e3:CI =0 le-6 y C2=0.1e-6; %Thay pid tri vao
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| Av = eval{Av); Av = vpa(Av,2) |

[num , denj= numden{Av}
‘ num = -sym2poly(num); %Tdch cdc hé s& ciia da thite 1 vi mau
den = sym2poly(den);

bodelnum,den) . grid

i % Qua hinh vé cda Bode thi logi nay {a mach lpc bdng

| function H5_15b

| cle

I swms s RIR2R3 CIC2 3¢

' Vin =[2%cos(1); Vsin= luplace(sym(Vin}); Zcl = 1As*Cl); Zc2 = IAs*C2); Ze3 = 1As*C3);
A = svm(zeros(3}); A= A_arrav(1,2 1/ ZclLA); A = A_arrax(2,3,(1/RI+ 1/Z¢2.A): ‘
A=A arrav(2,51/R3,A)A = A_arrav(3.4, 1/R2,A);

A= A_arrav(4,5, 1/2¢3,A);

A=A Vsre (6,1.0,A); %ePhuong trinh cdn bdn cho Vin

A = A_OpAmp(7. 0, 2,3, A}, %Phuong trinh cdn ban cho op-amp i

A=A_OpAmp(8, 0, 4,5, A) % Phitong trinh cdn bdn cho op-amp 2

b = sym(zeros(8,1)); b(6,1) = Vsin S%Timb

Y = A\b; %Tim nghiém

Vour = Y{5};

Av = Vout/Vsin: % Tim d6 lui dién thé

BRI = 100; R2=100; R3=100; Cl=100e-6; C2=50e-6;C3=100e-6; % Thay gid tri vao
Av = eval(Av); %Av = vpu(Av,4)

[rnum . den = numden(Av)

num = sym2poly(num); % Tdch cdc hé s& ciia da thite tf va mdu

den = sym2poly(den);

bode(num,den); grid
% Qua hinh vé ctia Bode thi logi nay la mach loc bdng J

Loi giai chudng 6 :

rfuﬂcrion H6 3a T
cle -'

" R=2:C=100e-6; V=10 Tc = R*C; |
It = dsolve( 'Dit + (1/Tc) *1t= 0", ' It( 0 ) = V/R') |

| GEVE hink -

1 = linspace( 0, 5*Tc ); y= eval(lt);

subplor(2,1,1).plot(try), grid on

| title('Mach RC'.'FontSize', 15, 'color’,'r ' 'Fontname','VNI-Times')

‘ xiabel('Truc thoi gian t', ' FontSize', 15,'color’ v, Fontname','VNI-Times')

' vlabel('Dong dién 1t FontSize' 15, ‘color', v, Fontname','VNI-Times’)

l Vo=V-R*t, v=eval{Vo);

‘ subplot(2,1,2), plot(t,y),grid on

‘ slabel('Truc thoi gian ¢, FontSize', 15, ‘color','r','Fontname','VNI-Times')

+ vlabel('Dién thé vo(1)','Foni5i.e' 15, color','r’, 'Fontname','VNI-Times')




Junction H6_3b

clc

R=5L=2,V=12;TL = L/R;

It = dsolve( "DIt + (R/L) * Ir = V/L *, =01}

% Ve hinh

t = linspace( (}, 5¥TL }: v = eval(lr):

subplot( 2,1, 1), plot( t,y ), grid on

ritle('Mach RL','FontSize’, 15, color’ +', Fontname','VNI-Times')

[ xlabel( Truc thoi gian v, FontSize' 15, color, v ‘Fontname','VNI-Times')
vlabel('Dong dién It', FontSize', 15, ‘color’ 'r \ "Fonmame',"VNI-Times')
Vo= R¥t, v = eval(Vo);

subplot(2,1,2), plot(t,v),grid on

xlabel('Tryuc thoi gian t''FontSize' | S 'color’,’r', 'Fontmame','VNI-Times )
| ¥label('Dién thé vo(t)', ' FoniSize 5. color', v, 'Fontmame', 'VNI-Times )

| Sunction Hé6 6
cle
 RI=3e+3: R2=4e+3; R3=2e+3:C= 100e-6;, V = 12; Rth = R3+R2; Tc = Rih*C-
Vo=V*(RI+R2JARI + R2+ R3); '

Ve =dsolve( "DVt + (1/Tc) *Vi=0 " "Vi(0) = Vo ' }

Vot = Vi*sym( "RI/ R2 + R3 )" )

t = linspace( 0. 5*Tc ; Vi = eval(Vi):

Vot = evalfVor); plo(t, Vi, t, Vor ). grid on legend( " v(t) ", “voft) ')

| Junction H6_9

cle :

RI=6,R2=12;L=2:V=1]2:Rth= {RI+R2);

TL=L/Rth ; lo] = V/R2: 102 = -Inl; .

He=dsolve( "DIIt + (I/TL) %It =0 ", I0) = Tol " ); %Tim dong dién ii(1)
12t = dsolve( "DI2t + (1/TL) * [2t = ) S2N0) = 102 ); % Tim dong dién i2(1)
G Vé hinh '

| = linspace( 0, 5*TL };

¥l =eval( {1r);

¥2 = eval( 12t ); .

plot( .y, 1, v2,'r'), grid on, fegend(char(s_vm(fIr)),char{sym(IZt)))

tille(' Dong dién i1(t) va i2(t)', FontSize' 15, 'color,'r" FontName', 'VNI-Times'}

D”unction He6_11
cle ' -
RI=1,R2=2,R3=2:R4=2; V5] = 12: V§2 = 8;
R =czeros(2): R= A_array(1,0RI+R2.R); R = A _array(1,2. R3,R): R = Alarrav(2,0.R4.R);
Vs =zeros(2,1); Vs = b_arrav(1,0,-Vs} +Vs2,Vsj; Vs = b_arrav(2,0,-Vs2,Vs):
= R\Vs;
=01, );, 2=K2.:);
Vo= il*R2 + (il -i2)*R3 + Vs2;
Vo = [2%R4;
RR = I/R] + IAR2+R4);
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!_Rrh = I/RR;
Te = 2*Rth;  VsIA2*RI);
= dsolvel "DVt + (I/1.6)¥Vt-6=0","Vi{0) = 10" ), pretry(Vi)
Vo = VI*R4AR2+R4): pretrv(Vo)
t = linspace(0,10*Tc); Vo = eval(Vo);
plot(t. Vo), grid on, title('Dién thé Vo(t)', 'FontSize' 15, 'color','r', 'FontName','VNI-Times )
Sfunction H6_15 ]
cle
C=10.04;
1 It = dsolve( " D21t + 6*DIt + 25*Ir = 0, DIt(0) = -20", "11{0) = 4 ') premy(it}
L Ve = (1/C)*int(It); pretty(Vr) .
subplott 2, 1, 1), fpletichar(it), [0,2],"), grid on
title(’Dong dién i(1)",'FontSize', 15, color’,'r ' 'FontName', 'VNI-Times’)
subplot( 2,1, 2), fplot( char(Vt), [0, 2]), gridon
mfe( 'Bién thé v(t), ForuSize' 15, 'color’,'r' FontName','VNI-Times')
function H6_16
RI= 10 R2=81L=2C=1@8lo=1/2;Vco=1;
! Vi = dsolve( ' D2Vt + 6*DVi + 9%Vt =0, "DV{0) =3 ", " V1(0) = 1"); prei(Vt)
= CHAIffiVE) + (1/R2)*VE; pretty(It)
| subplow( 2,1, 1), fplot(char(Ity, [ 0, 3 ]}, grid on
‘ title('Dong dién i(1)'. 'FontSize' 15, color','r’, ‘FontName','VNI-Times'}
i subplot( 2, 1,2), fplotichar(Vt), [0, 3]}, grid on
title(’Pién thé v(t)', '__FontSize ' 15, ‘color','r', 'FontName','VNI-Times’)
L.di giai chiong 7 :
5 function H7_3 T

syms Z1 Z2Z3 7475 Z6 lalb
i A = symizeros(4)); %eMa trgn A
A=A arrav(1,0,1/Z1LA);, A= A_array(l,2, 1/72,4); A= A_array(1,3,1/26,A);
| A= A arrav(2,0,1/Z3.A); A = A_array(2,3,1/Z4.A; A = A_array(3,4,1/25,A);
| St Phuong trinh phdn b6 dong
A=A Phanbo (5,1,0.Z1,A);%Dong dién 11
A = A_Phanbo (6,1,2,Z2,A); %Dong dién 12
A = A_Phanbo (7,2,0,Z3.A); %Dong dign 13
= A Phanbo (823,74, A) ; %Dong dién 14
A A Phanbo (9.3,4,Z5,A) ; %eDong dign 15
A = A_Phanbo (10,3,1.26,A} FcDong dién 16
b = sym(zeros(10,1)); b=5h —array(0,1,1a,b); b=b _array(0,2,1b,b); TMa trgn b
Y = ANb: SrMa trdn nghiém
| Z1 = 1% 22 = 0.4%; Z3 = 0.8%; Z4 = 0.2%;
| Z5= 0.08%; Z6=02%la= - 1]%: Ib= - 1.25%;
| Y = eval(Y); % Thay gid tri vao
| forn = 1:length(Y) ' B
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iffn<=4)
Vin) = Y(n);
disp({'Pién thé' V' num2srr((n)) ", blanks(1) , nusttr(V(n)), {pu)}). disp('")
bdin) = abv(‘/(n}) pha(n) = ang!e(V(n))*ISO/p;
disp(]'Bidu dién trong mién tin sé V' num2srr((n}) ", num2str(bd(n}). " (pu)’,
-> num2str(pha(n)), " (PS)']), disp(’’)
else
Iin-4})=Y(n);
disp({'Dong dién I' ,num2str((n-4)), ' ', blanks(1), num2str(l(n-4)), “(pu)'l), disp('’)
bdin-4) = abs(l{n-4)); pha(n 4) = ang!e(l(n 4)}*180/;)1
dnp([’B:eu dién trong mién tan sé 1 Jnum2str({n-4)), ", num2str(bd(n-4)), " ()",
-> ‘num2str(pkain-4)), "(P¢)'}), disp(’ ) °
ered
end
function H7 4 - ]
cle
syms 21 Z2 73 Ilalb Ic
Y% Ma trin A

A = sym(zeros(3)); A = A_arrav(0,1,1/Z1,A); A = A _array(1,2,1/22,A); A = A_arrav(1.3.1/Z3,A); |
% Phuong trinh phdn b dong

A=A Phanbo (4,L),E,ZI,A2,%D(mg dién 11
A =A_Phanbo (5,1,2,72,A); %Dong dién 12
A = A_Phanbo (6,1,3,7Z3,A) %Dong dién I3
%Ma trin b
= sym{zeros(6,1)); b= b_arrav(1,0la.b); b=b _array(2,0,1b.b); b =b_arrav(3,0,ic.b)
Y ANb; %Ma trdn nghiém
Zz' =1;,722=2;73=3;1a=10:1b = IO+J'*5 Ic = 5+j*5; %Thav gid tri vao
= eval(’Y);
_/‘or i=1:length(Y)
if (i<=3)
V(i) = Y(i);
bd(i) = abs(V(i)); % Tinh bién do
goc(i) = angle(V(i})*180/pi ; % Tinh pha

disp(['Dién thé' V' .num2str((i)), ' = ', blanks(1}, num2str(V(i)), ' = ', num2str(bd(i)) (A),...
' ' -> num2str(goc(i)), (D) ), disp('')
else, disp(['Dong dign I' ,num2str(i-3), '= ', blanks(1), num2str(Y(i))]), disp(' ‘), end
end '

function H7 §

cle

syms Z]1 227374 Z51a b Ic

%TMa trgn A ‘

A = sym(zeros(3)); A= A_arrav(1,0,1/Z1,A); A = A_arrav(1,2,1/72 A):
A=A_array(2,3,1/Z3A); A= A_arrav(3,0,1/74,A); A=A _array(0,2, 1/75,A};
%Phitong trinh phdn bé dong

A = A_Phanbo (4,0,1,Z1 A);5eDong dién 11
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A = A_Phanbo (5,1,2.22,4); %Dong dién 12

| A= A_Phanbo (6,3,2.23.A); “cDong dién I3

A= A_Phanbo (7,0.3,Z4.A) ; Y%Dong dién 14

| A = A_Phanbo (8.0.2.Z5.A) ; %Dong dién 15

GMua trdn b

Ch o= svmfzeros(8,1)); b= b_array(0.L1a.b); b = b_arrav(0,2,1b,b); b = b_arrav((3Ic.b)

LY = AVb; e Nghiém

Z1=1:72=2:73=4; 74 = 3: 25 = 5 }la= I;Ib = 2;Ic = 3; %Thay gid tri vao

DY = eval(Y)

Jori=1:length(Y)
ifti<=3), disp({ ' Pién thé€ V' num2str((i}), "= ", blanks(1), num2Zstr(Y(i)}, ' KV'), disp(’’)
else. dispt]'Dong dién I’ .num2str((i-3)), ' =", blanks(1), num2str(Y(i)), KV, disp(’)
el

Lend

function H7 11 ' '
| clc i

\ formatr long

syms Y12 Sa Vo V2

Y% Ma trin A ,

A = svmizeros(2)); A= A_arravil 2. YI12,A);

A=A Vsrc(3,1,0.A); %Thém phuomg trinh cdn bdn cho Va

A = A_Phanbo (4,1,2,(1/Y 12)/conj(Vo),A); FePhutong trink phdn b6 cong suat
A = A_Phanbo (5.2, (1Y 12)/conj(V2),A);

9 Ma trin b '

b = svmizeros(5,1)); b= b_arrav(2,0. conj(Sa/V2)b); b(3.1) = Vo,

VY = ANb; G nghiém

YI2=28-jx9.6; Vo= 1.0; %Thav gid tri vao

Sa = (150 4 j*S0i100; V2 = 1+ j%0 : %Chon di¢n dp d€ ldp

frrn = 1:23
V2 = eval(Y(2)); %Tinh V2
end

Y = evallY) % Tinh nghi¢m

- displ GG G S e G Fe G e e Te T el Te Ge e e K ) disp{’')

disp(f '[;"ng vi 15 56 1é thi sd ldn hiéu chinh 1 ', num2str(n}]), disp('’)
disp('Sai s6 cia V2 = ", num2str(V2 - Y(2))1), disp(’ ')

Jisp(*Se % %G Sy phdn bS' dién thé va cong sudt %% %% " ), disp("’)

fooi=1:lengthlY}
C (ie=2), disp({'Pién thé V' .num2str((i)), ' =", blanks(1), num2str(Y(1))," (pu)']). disp(’’)
- end !
 r(i==3
| So = 100%Vo*conj(-Y(i)); disp({ Cong sudt So = " ,num2str(So)," (MW)']), disp("’)
;; ened
> 3

S(i-3) = 100*conj(Y{i));
| dispf{'Cong sudt S num2str(i-3), "= ', blanks(1), num2sir(S(i-3))," (MW)'[}), disp(" ')
. end ]
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‘ end
disp("%e %% % Tong cong sudt %% %% " ), disp(' ")

disp({'Cong sudt So = §1 = num2sir(S(1)), * (MW)'}}. disp(' ")
disp({'Cong sudt Sa = §2 = Lonum2str(S(2)).  (MW) 1), disp('’)

disp("% % % % Tdn that cong sudt trén duom g day %GR ), disp(')
disp({'Ton thdt & nhdinh [---> 2 = Lonum2str(S(1) + S(2)), ' (MW) fh o displ' )
format shori

| function H7 12
cle
Jormat long
syms ZI2  Sa Vo V2
TeMa trin A
A = sym(zeros(2})); A = A_arrav(1,2,1/212,A);
A=A _Vsre(3,1.0A): %Thém phutong trinh cdn bin cho Va
| A= A_Phanbo (4, 1,2(Z12)/conj(Vo), A); %Phuong trinh phin bf’i'cﬁng sudt
A =A_Phanbo (5,2, L{ZI2)/conj(V2),A),
GMa trdn b
b= symizeros(5,1)); b = b_arrav(2,0), conj(Sa/V2).h);
b(3,1) = Vo:
Y= A\b; % nghiém _
Zi2=0.12 4 j*0.16 : Vo = 1.0 Saq = (100 + j*30,/100 - YeThav gid tri vao
V2 =1+ j*0; %Chon dién dp dé lap

forn=1:46
V2 = eval(Y(2)): %Tinh V2
v
Y= eval(y)
disp("% % % T Y T G T B % 5 % T G T Te S0 % 9 G G b, disp(t)

disp(['Ung vai 15 s& 16 thi s6 Idn hiéu chinh 1a ', num2str(n)j), disp('")
disp(['Sai 56" cda V2 = ', num2str(V2 - Y(2))]), disp(’ )
disp(*% % %% Sy phan b6 dién thé va cong sudt % %% G ), disp('")
Jori=1T:length(Y) '
Hfli<=2), disp(]'Dién thé V' Jnum2str((i)), "= ", blanks(1), num2str(Y(i))," (pu)']), disp('')

end
i (i==23)
So = 10*Vo*conj(-Y(i)); disp(]'Céng sudt So = L aum2str(So), (MW)'}), disp('’) .
endd
it (i > 3)

S(i-3) = 100%conj(Y(i)); '
disp(['Cong sudt S' .num2str(i-3), "= *, blanks(1), num?2str(S(i-3))," (MW)']), disp(" '}

endl
end
disp('% % %% Tong cong sudr % %%%" ). disp( )
disp(['Cong sudt So = SI = | num2str(S(1)), ' (MW)'f), disp(’ ')

Vdisp({'Céng sudtSa =52 = ', num2str(S(2)), ' (MW)'}), disp(' ')
disp("%% % % Ton that cong sudt 1rén duong ddy %% %% ). disp(" )
| disp(] 'Tén that & nhdnh 1---> 2 = L onum2str(S(1; + $(2)), " (MW) 1), disp(’ '), format short

_
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Ffunctirm H7 13
cle
format long _
syms Z12 Sa Vo V2
A = sym(zeros(2)); A= A_arrav(1,2,1/212,A);
A=A Vsrc(3,1,0,A) ; %Thém phuong trinh cdn bdn cho Va
A = A_Phanbo (4,1,2,(Z12)/conj(Vo),A); %Phuong trinh phdn b& cong sudt
A=A Phanbo (5,2,1,(Z12)/conj(V2),A);
b = sym(zeros(5,1}); b= b_array(2,0, conj(Sa/V2),b); b(3,1j = Vo, %Matrdanb
Y = A\ % nghiém '
Z12 = 0.006 + j*0.05 ; Vo = 1.0; %Thay gid tri vao
Sa= (1 + j*0.6); V2 = 1+ j*0; %Chon dién dp aé lap
forn=1:14
V2 = eval(Y(2)); %Tinh V2
end
Y = eval(Y) %Tinh két giia
disp( "% % %% Fe Fe % % % Fe 9 Te % %% %% %% %% '), disp("')
disp(]'Ung véi 15 s6 16 thi s&'ldn ldp 13 ', num2str(n)]). disp("’}
disp(}'Sai s6 cia V2 = ', num2str(V2 - Y(2)}]), disp('’)
disp( "% %% % Su phdn b5 dién thé va cong sudt T%% %" ), disp(’ ')
fori=1.:length(Y)
if (i<= 2), disp({ 'Dién thé' V' ,num2str((i)), ' = ',blanks(1), num2str(Y(i}),’ (pu)']), disp("’)

end
if (i==23)
So = 100*Vo*conj(-Y(i}); disp(['Céng sudt So = " ,num2str(So),' (MW)']), disp(" ')
end
i {i>3)
S(i-3) = 100*conj{Y(i});
disp{{'Cong sudt S onum2str(i-3), "= ', blanks(1}, num2str(S(i-3)),’ (MW)'}), disp("’)
endd : '
endd

disp(' %% %% Téng cong sudt %% %" ), disp("’}
disp({'Cong sudt So = §1 = ', num2str(S(1)),’ (MW)']), disp(’ '}

disp(]'Cong sudt Sa=82 = ', num2str(S(2)), ' {(MW)']), disp('’)

disp('% % %% Tén that cong sudt trén duong ddy %% %% ), disp(' ')

disp(] Tén thdt & nhdnh 1---> 2= ', num2str(S(1) + 5(2)), " (MW)'}). disp("")

format short ]

function H7_14 |
cle

format tong

syms ZI 22 Z3 V2 V3 Sa Sb Va

A = sym(zeros(3)); A= A_array(1,2,1/Z1,A); A= A_array(2,3,1/7Z2,A);
A= A_arrav(1,3,1/Z3,A);

A=A _Vsrc(4,1,0A); %Thém phuong trinh can bén cho Vo

% Phutong trinh phan b6 cong sudt

A = A_Phanbo (5,1,2,Z1/conj(Va),A); A = A_Phanbo (6,2,1,Z1/conj(V2),A);
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A = A_Phanbo (7,2,3,Z2/conj(V2},A); A = A_Phanbo (8,3,2,22/conj(V3),A);
A = A_Phanbo (9,3,1,Z3/conj(V3),A); A = A_Phanbo (10.1,3,Z3/conj(Va},A);
b = sym(zeros(10,1)); b= b_array(2,0, conj(Sa/V2),b); b = b_arrav(3,0, conj(Sh/V3).b);
b(4,1) = Va, %Ma trin b
Y= A\b; % nghiém
Zi = j¥1/30); Z2 = j*0.05 : 23 =j*0.0125; Va = 1.0 + j*0 ; Y% Thay gid tri vao
Sa=4 + j*3.2:85b=3 + j*2.7:V2 = ]+ J*0; V3 =1+ j*0 ;%Chon di¢n dp dé Igp
forn=1:18
V2 = eval(Y(2)); V3= eval(¥Y(3)});
end
Y= eval(Y)
disp( "% % % % %% %% %% % % %o % %% % %% % % "}, disp(')
disp(['Ung vdéi 15 56’16 thi s6 14n hiéu chinh la num2str(n)f), disp(' ')
disp(l'Sai s6 ciia V2 = ' num2str(V2 - Y(2))]), disp(’ ') :
disp(]'Sai s6 ciia V3 = num2str(V3 - Y(3))]), disp(' ')
disp( "% %% % Su phan bd dién thé va cong sudt %% %% ), disp(' ')
fori=1.length(Y)

if (i<=3), disp(]'Dién thé& V', num2str((i)), ' = ', blanks(1), rum2str(Y(i))," (pu)'}]}, disp(’ '}
end
i (i==4)

So = 100*Va*conj(-Y(i)) : disp(]'Céng sudt So = "num2str(So)," (MW)']), disp('’)
endd
if (i > 4)
S(i-4) = 100*conj(¥(i));
disp({'Cong sudt S’ ,num2str(i-4), "= ', blanks(1), num2str(S(i-4)),’ (MW}']), disp('")
end
ened
disp('% % %% Tong cong sudt %% %%’ ), disp(’ ')
disp(]'Céng sudt So = 51 +56 " onum2str(S(1) + 8(6)), © (MW)']), disp(' )
disp({'Céng sudt Sa = §2 +53 "onum2str(S(2) + 5(3)), ' (MW}']), disp(’ )
disp({'Céng sudt Sb =S4 +85 = ' num2str(S(4) + 8(5)), ' (MW)'}), disp(’’)
disp(' %% %% Tén thdt cong sudt trén dwong ddy %% %% ), disp(’ ')
disp({ Tén thdt & nhdnh 1---> 2 = ', num2str(S(1) + 5(2)), ' (MW)']), disp(’ ")

i

i

disp(['Ton thdt & nhdnh 2---> 3 = " onum2str(S(3) + S(4)), " (MW)'}), disp('")
disp({ Tén thdt & nhdanh 3---> ] = ", num2str(S(5) + 5(6)), ' (MW}']), disp('"')

format short

\function H7 15

cle

syms Z1 22723 Sa Sh Vo V2 V3iVg

TeMa trign A

A = sym(zeros(3)); A= A_arrav(1,2, 1/Z1,A); A= A_arrav(],3,1/Z3,A);
A=A _arrav(2,3,1/22,A);

A= A_Vsrc (4,1,0,A) ; %Thém phuong trinh cdn bdn cho Va

%ePhuong trinh phdn b6 cong sudt

A = A_Phanbo (5,1,2,Z1/conj(Vo),A); A = A_Phanbo (6,2, 1.Zl/conj(V2),A);
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A = A_Phanbo (7,2,3,22/conj(V2),A); A = A_Phanbo (8,3,2.22/conj(V3), A);

A=A Phanbo (9,3,1.Z3/conj(V3),A); A = A_Phanbo (10,1,3,Z3/conj(Vo) A);

b = sym{zeros(10,1)); b= b_arrav(0.2, conj(Sa/V2),b); b= b_array(3,0, conj{Sb/V3).b);
bi4 1) = Vo; %Mutrdn b

Y = A\b; 9 nghiém

% Biéu thite V2 va Sh

Oa = Tinh_Q(2,1.21,2,3.22) ; Pt_Sa = real{Sa) + j*¥Qa; Pt _V2 = Tinh_V(Y(2}LVa);

Z1 = j*¥0.05 ; Z2 = j*0.025; Z3 = j*0.025; Vo = 1025 + j*0; Va = 1.03: Y%Thay gid tri vao
Sh= (400 + j*200)/100; Sa = 3 + j*0;

V3 = [+ j*0; V2= 103+ j*0; %Chon dién dp dé ldp

VI =eval(Y(l});

forn=1:45
V3 = eval(Y(3)): Sa= eval(Pt_Sa); V2 = eval{P1_V2); %Tinh V3, Sa V2
end
Y= eval(Y);
disp( "% 9% Y % % Ye e G %% Fe % Ge e e 9% % YT ') . disp('’)
disp(] ’Ung voi 15 s& 16 thi s6 ldn hiéu chinh 1a ', num2str(n){), disp(’")
disp({'Sai sé cita V2 = " num2str{V2 - Y(2))]), disp{"’')
disp(]'Sai s6 ciia V3 = ', num2str(V3 - Y(3)}]), disp('’)
disp(' %% %% Sy phan bS' dién thé va cong sudt T%e%%" ), disp("’)
fori=1:length(Y}
if (i<= 3), disp({'Pi¢n thé'V' ,num2str((i)}, "=, blanks(1), num2str(Y(i))," (pu}']), disp(’’)
endd
if (i==4)
So = 100*Vo*conj(-Y(i)): disp({'Cing sudt So = .num2striSo)," (MW)'}]), disp(' ')
end
if(i>4)
Sti-4) = 100*conj(¥Y(i});
disp({'Cong sudt S ,num2str(i-4), "= ', blanks(1), num2str(S{i-4))," (MW)']), disp("’)
end '
end

disp( "% % %% Téng cong sudt e%%%" ). disp(' ')

disp(]'Cong sudt So = SI +86 = ', num2str(S(1) + $(6}), " (MW)']), disp("’)
disp(]'Céng sudt Sa = 82 +53 = ', num2str($(2) + 5(3)), (MW)']), disp("')
disp(]'Céng sudt Sb= 54 +85 = ', num2str(S(4) + S(5)), " (MW)'}), disp("')
disp('% % %% Ton that cong sudt trén dugng day %% % %" ), disp("’)

cfisp(['Tr’fn thét ¢ nhdnh 1---> 2= ', num2str(S(1) + S(2)), " (MW)']), disp(’’)
disp({'Ton thdt & nhdnh 2---> 3= ', num2str(S(3} + S(4}), " (MW)'[}, disp(’ )
disp(} Ton thdt & nhdnh 3-—-> 1= ', num2str(S(5) +8(6)), " (MW)']), disp("")
|disp('% %% % % Cong sudt duong la nr mit di ra va nguge lgi%% %% "), disp(”’)
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unction H7 _16
ol
format long
syms Z1 2273 Sa Sh Vo V2 V3V
A = sym(zeros(3)); %Ma trgn A
A=A_arrav(1,2,1/Z1 A); A = A_array(1,3,1/Z3.A); A = A_arrav(2,3,1/72 A);
VA=A Vsre (4,1.0A) : %Thém phuong trink cdn béin cho Va
YePhuong trinh phdn b6 céng sudt
A =A_Phanbo (5, 1,2, Z1/conj(Vo),A); A = A Phanbo (6,2,1,Z1/conj(V2),A);
A= A_Phanbo (7,2,3,22/conj(V2'A); A = A_Phanbo (8,3,2.Z2/conjiV3), A);
A = A_Phanbo (9,3,1,Z3/conj(V3),A); A = A_Phanbo (10,1,3,Z3/conj(Vo),A):
b= svm(zeros(10,1)}); b= b_array(2,0, conj( Sa/'V2),b): b= b_array(0.3, conj(Sh/vV3 L)
b(4.1) = Vo; %Ma trin b
Y= Ab; % nghiém
%Biéu thitc V3 v Sh |
Ob = Tinh_Q(3,2,Z2,3,1,.73) ; Pt Sh = real(Sb) + j*Qb; Pt V3= Tinh_V(Y(3},Vb);
ZI = 0.02+4j%0.04 ; 72 = 0.0125+ J¥O.025 : Z3 = 0.01+*0.03 ; % Thay gid tri vao
Vo =105+ %0 ; Vb= 1.04: Sq = (400 + j*250)/100 : Sh= 2 + j¥0; !
V2 = 1+ %0 V3= LO4+ j*0; %Chon dién dp dé lgp
Vi =eval(Y(1)};
forn = 1:30 .'
V2= eval(¥(2)); Sh = eval(Pr_Sb); V3 = eval(P1_V3) : % Tinh V2, S, V'3 |
endd
Y = eval(Y) %Tinh nghiem |
disp("% T % T % G %G % S T TG B9 G% T GGG J.odisp(’) "
disp(['Ung voi 15 s6 16 thi 56 ldn hiéu chinh @ ', num2str(n}}), disp(' ")
disp(['Sai s& ciia V2 = ', num2str(V2 - ¥(2))}). disp(' )
disp({'Sai s6' cda V3 = ', num2str(V3 - Y(3)]), dispt* )
disp("% % %% Su phdn bd dién thé va cong sudt %% %" ), disp(' )
tfori= | :length(Y)
if{i<=3), disp({'Pién thé V' naum2str((i};, "=, blanks(1) | num2str(Y(i)),' (pu)'}), disp('")
el
if (i==4)
So = 100*Vo*conj(-Y(i)); disp({'Céng sudt So = Laum2str(Se),’ (MW) ) disp{’ )
end '
g o(i>4)
S(i-4) = 100*conj( Y(i});
disp('Céng sudt S' .num2sir(i-4), ' = " blanks(1), num2str(S(i-4)), (MW)']), disp("’)
endd
end
disp(*%%%% Tong cong sudt %% %9 ), disp('")
disp(I'Cong sudt So = S1 +86 = ', num2str(S(1) + S(6)),* (MW}'}), disp("")
disp({'Cong sudr Sa = $2 +83 = ', num2str(S(2) + S(3)), " (MW)'}), disp(" ")
disp({'Cdng sudt Sk = S4 +85 = numstr(5(4) + S(5)), ' (MW)'}), disp(’ '}
disp('% Y% %% Ton that clng sudt trén duomg day e% %% ), disp(' ")
disp(['Ton thdt & nhdanh [---> 2 = ', num2str(S(1) + 8$(2)), ' (MW)']), disp(" ")
disp(]'Tén thdt & nhdnh 2---> 3 = ', num2sir(S(3) + S(4)), ' (MW)']), disp('’) J
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disp({'Tén thdt & nhdnh 3---> 1 = ', rum2str(S(5) +5(6)), " (MW)'[}, disp(" ')
disp('% %% %% Coing sudt d.f,ro'ng Ia ti nut di ra va ngugc lai%% %% ') . disp(’’)
\format short

function H7_17
cle
format long
syms Z12 Z13 720 Sa Sb Vo V2 V3iVa
GeMa trgn A
A = sym(zeros(3}); A= A_array(1,2,1/Z12,A); A= A_arrav(1,3,1/Z13,A);
A=A _arrav(2,0,1/220,A);
A=A Vsrc (4 1,0,A) ; %Thém phuong trinh ¢an bdn cho Va
% Phuong trinh phdn bd cong sudt
A = A_Phanbo (5,1,2,Z12/conj(Vo),A); A= A_Phanbo (6,2, 1.Z12/conj(V2),A);
A = A_Phanbo (7,2,0,Z20/conj(V2),A); A= A_Phanbo (8,3, 1.Z13/conj(V3).A);
A=A _Phanbo (9,1,3,Z13/conj(Vo),A);
b = sym(zeros(9,1)); b= b_array(0,2, conj(Sa/V2),b); b = b_array(3.0, conj(5b/V3)b);
b(4,1) = Vo, %Ma trdn b
Y = A\b; % nghiém
%Biéu thitc V2 va Sa
Qa = Tinh_Q(2,1,212,2,0,Z20) ; Pt _Sa = real(Sa) + j*Qa; Pt_V2 = Tinh_V(Y(2),Va);
ZI12 = 0.05 + j*0.2; Z20=3.0; Z13 = 0.01 + j*0.04; %Thay gid tri vao
Vo = 1.0+ j%0;Va= 11 Sb= 08 + j*0.6; Sa= 0.4 + j*0;
V3 = ]+ j*0; V2= L1+ j*G, %Chon di¢n dp dé ldp
VI = eval(Y(1));
Jorn = 1:21
V3 = eval(Y(3)); Sa = eval(Pt_Sa); V2 = eval(Pt_V2); %Tinh V3, Sa ,V2
end
Y = eval(Y)
dxsp(’%‘%%%%%%%%%%%% %% %% %% %% ') dzs"p(' )
disp({ Ung véi 15 s& 16 thi s6 1dn hiéu chinh la ', num2str(n)]), disp("’)
disp({'Sai s6 clia V2 = num2str(V2 - Y(2))]), disp(’ ')
disp({'Sai s6 cia V3 = num2str(V3 - Y(3))]), disp(’ ')
disp('% % %% Sy phdn bé dién thé va cong sudt %% %' ), disp(' ")
fori=1:length(Y)
if fi<= 3), disp({'Dién thé' V' num2str((i)), "= ', blanks(1), num2str(Y(i)}," (pu}’]), disp(’’)
end
if (i== -
So = 100*Vo*conj(-Y(i)); disp({'Cdng sudt So = " ,num2str(So)," (MW)']), disp("')
end '
if(i>4)
S(i-4) = 100*conj(Y(i));
disp({'Cong sudt S' ,num2str(i-4), ' = ', blanks(1), num2str(S(i-4))," (MW)'}), disp(' ')
end :
end
disp('%%%% Téng cong sudt %% %%' ), disp(’ '}
disp(['Cong sudt So = S1 +85 = ', num2str(S(1) + S(3)), ' (MW)']}, disp(’ ')
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disp({'Céng sudt Sa = §2 +53 = ", num2str(S(2) + $(3)), (MW)']), disp(* ")
disp(['Cong -4t Sb =S4 = ', num2str(S(4)), ' (MW)')), disp('’)

disp('% %% % Ton thdt céng sudt trén duong ddy %% % %" ), disp(* )
disp({'Ton thdt d nhdnh |---> 2= ', num2str(S(1) + 5(2)), ' (MW)']), disp(’ )
disp(['Tén thit & nhdnh 3---> 1 = ' num2str(S(4) +S(5)), ' (MW)']), disp(' '}
format short

’_flmcrion} H7 18
clc !
Jormat long
syms YI12Y23 YI3 Sa Sh Vo V2 V3 Vg
G%eMa trdgn A
A = sym(zeros(3)); A= A_array(12,YI12,A); A = A_array(1.3,Y13,A); A = A_array(2,3,Y23.A);
A=A_Vsrc(4,1,0A); %Them phitong trink cdn bdn cho Va
YePhuong trinh phdn b cong sudt
A = A_Phanbo (5,1,2,(1/¥Y12)/conj(Vo).A); A = A_Phanbo (6.2, 1,(1/Y12)/conj(V2),A);
A = A_Phanbo (7.2,3,(1/Y23)/conj(V2),A); A = A_Phanbo (8,3,2.(1/¥23)/conj(V3), A)-
A=A_Pharbo (9.3,1.(1/Y13)/conj(V3},A); A = A_Phanbo (10.1,3,(1/Y13)/conj(Vo),A) ;
b = sym(zeros(10,1)); b = b_array(0,2, conj(Sa/V2),b);
b =b_arrav(3,0, conj(Sh/V3),b); b(4,1} = Vo: %Ma trin b
Y= A\b; % nghiém '
TeBiéu thitc V2 va Sa )
Oa = Tinh_Q(fZ,],(!/Y}2},2,3,(1/Y23)} ;Pt_Sa = real(Sa) + j*Qa; Pt V2 = Tinh_V(Y(2},Va);
YI2= -j*0; Y23 =-j%20:Y13 = -J*20; Vo = 1.0+ j*0 ; Va = 1.05; % Thay gid tri vao
Sb= (500 + j*400)/100; Sa= 4 + j*0;
V3 =1+ %0 ; V2= 1.05+ j*0; %Chon dién dp dé€ lap
Vi =eval(Y(1));
Jorn=1:27

%Tinh V3, Sava V2

V3 = eval(Y(3)); Sa= eval(Pt_Sa); V2 =eval(Pt_V2);
end '
Y = eval(Y) %Nghiém
disp( %% % % %o T % % Yo % % % % %% %% % %o % % ), disp(’ )
disp(['Ung véi 15 s6'1é thi s& ldn hiéu chinh la ', num2str(n}]), disp(' ')
disp({'Sai s6'cla V2 = ', num2str(V2 - Y(2))}), disp('’)
disp(['Sai s6' cia V3 = ', num2str(V3 - ¥(3))}), disp('’)
disp('% %% % Sy phdn b6’ dién thé va cong sudt %% %% ), disp("")
Jori=1:length(Y) :

if (i<= 3), disp({ 'Dién thé V' num2str((i)), ' = ', blanks(1), num2str(Y(i)),’ (pu)'}), disp('’)
end
if (i==4)

So = 100*Vo*conj(-Y{(i)}; disp({'Céng sudt So = ,num2str(So),’ - (MW)'}]), disp('"’)
end '
if(i > 4)

S(i-4) = 100*conj(Y(i));

disp(['Céng sudt S’ .num2str(i-4), ' = ', blanks(1), num2str(S(i-4))," (MW)']), disp('’)
end
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[ end

disp('%% %% Tong cong sudt %% %%’ ), disp("')

disp(['Céng sudt So = S1 +56 = ', num2str(S(1} + $(6)), " (MW)']), disp("’)
disp(]'Cong sudt Sa = S2 +53 num2str(S(2) + S(3)), " (MW)']), disp{’ ')
disp(['Cong sudt Sb = 54 +55 = ', num2str(S(4) + $(5)), " (MW}']). disp(")

' disp( "% %% % Ton thdt cong sudt trén duong day %% %% ), disp("’)

disp(/’Trfrn thdt o nhdnh 1---> 2 = ', num2str(S(1) + 5(2)), " (MW)']}, disp(" '}
disp(] ' Ton thdt d nhdnh 2---> 3 = ', num2str(§(3) + 5(4)), ' (MW){), dispt" ')

s disp(]'Ton that § nhdnh 3--—-> 1 = ', num2str(S(5) +8(6)). " (MW)']), disp(" ")
disp("T % G U Y Cong sudt duong la tx it di ra va nguge lai% %% % ), disp(’ )

function H7 22
cle
format long
syms Z12724 723713 734 Sa Sb Sc Va V2 V3 V4
GeMa trdn A
A = svinfzeros(4});
A=A_array(1,2, 1/Z12,A};
A=A_arrav(1,3,1/Z13,A);
A=A_arrav(2,3.1/223,A);
A=A _arrav(2,4.1/£24,A); A =
A_arrax(3,4.1/Z34.A);
A= A Vsre (5,1,0,A) ; %Thém phuong trinh ¢dn bdn cho Va
% Phuong trinh phdn b6 céng sudt
A = A_Phanbo (6,1.2.Z12/conj(Va),A); 9% S
A =A_Phanbo (7,2,1,212/conj(V2),A); % §2
A = A_Phanbo (8,2,3,223/conj(V2)},A); % S3
A = A_Phanbo (9,2,4,724/conj(V2),A); %S4
A = A_Phanbo (10,4,2,724/conj(V4),A); %55
A = A _Phanbo (11,4,3,234/conj(V4),A); %56
A=A _Phanbo (12,3.4.Z34/conj(V3).A); % S7
A = A Phanbo (13,3,2,Z23/conj(V3),A); %S8
A=A Phanbo (14,3,1,Z13/conj{V3),A); %S9
A= A_Phanbo (15,1,3,Z13/conj(Va).A); %S10
%eMa trdn b
b = svymlzeros(15.,1));
b= b_array(0,2, conj(Sa/V2),b); %Nguon dong dién déc lap
b = b_arrav(,3, conj(Sc/V31.b);
b = b _arrav(0,4, conj(Sb/V4),b);
b(5,1) = Va ; Y%Ngudn dién thé ddc lap
Y = A\b; 9 nghiém
ZI2=0.05+j*0.15; Z13 = 0.1 + j*0.3; %Thay gid tri vao
724 = 0.1 + j*0.3 ;223 = 0.15 + j*0.45; 734 = 0.05 + j*0.15 Va = 104 + j*0;
Sa= 0.5 - j*¥0.2; Sb=0.3 - j*0.1;Sc=-1 + j*0.5;
V2 = I+ %0 ; V3= 1+ j*0; V4= I+ j*0; n = 0; %Chon dién dp dé lgp
while( 1)
n=n+l;
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V2 = eval(Y(2)) ;
V3 = eval(Y(3})
V4 = eval(Y(4)) ; %Tinh V2, V3, V4
ValV2(n) =V2;
ValV3in) =V3; %Tinh sai s&
ValV4(n) =V4;
if {n>=3)
SSV2(n - 1) = ValV2(n) - ValV2(n - 1); SSV3(n - 1) = ValV3(n) - ValV3(n - 1) ;
SSVd(n - 1) = ValV4(n) - ValV4(n - 1) ;
if (abs(SSV2(n -1)} - abs(SSV2(n - 2)) == 0) && (abs(SSV3(n -1)} - abs{SSV3(n - 2)) == 0)
&& (abs(SSV4(n -1)} - abs(S5V4(n - 2)) == 0}
SSV2 = abs(SSV2(n -1}) - abs(SSV2(n - 2)};
SSV3 = abs(5SV3(n -1)) - abs(SSV3(n - 2));
SSV4 = abs(SSV4(n -1)) - abs(SSV4(n - 2));
break;
end
end
end
Y = eval(Y),
disp(" %% % Hoi tu theo tiéu chudn 2 %%% '), disp(’
disp(| 'Ung vdi 15 5616 thi s& 1dn hidu chinh la num2str(n )}), disp('’)
disp(['Sai s6 cia V2 = °, num2str(V2 - Y(2))]), disp(' ')
disp(['Sai s6.cia V3 = -, num2str(V3 - Y(3))]), disp(' ')
disp(]'Sai s6 cia V4 = ', num2str(V4 - Y(4))]), disp(" ')
disp(['Hai ldn sai 56 lién tiép cia V2 = ', num2str(SSV2)]), disp(’ ")
disp(['Hai ldn sai s& lién tiép cia V3 = ', num2str(SSV3)]), disp(" ")
disp(['Hai ldn sai s& lién tiép ciia V4 = ', num2str(SSV4)]), disp(" ")
disp('%% %% Su phin b6 dign thé va cong sudt %% % %' ), disp('")
fori=1:length(Y)
if (i<=4
disp(]'Dién thé' V' ,num2str((i)), "=, blanks(1) , num2str(¥(i)),"' (pu)']), disp(’’}
end :
if (i== 5) |
So = Va*conj(-Y(i)}; disp({'Cdng sudt So = ' ,num2str(So}," (pu'l). disp(’ '}
end

if (i >35)
S(i-5) = conj(¥{(i));
disp(['Cong sudt S ,num2str(i-5), "= ', blanks(1) , num2str(S(i-5))," (pu)'}), disp{’ ")
end
lend
disp('%% %% Tdng cong sudt %% %% ), disp('')
disp(]'Céng sudt So = ST +510 = ', num2str(S(1) + S(10}), ' (pu)'}), disp(’ ')
disp({'Cong sudt Sa = 852+ 83 + S4 = ', num2str(S(2) + S(3) + S(4)), ' (pu}']), disp{' ")
disp({'Cong sudt Sb = S5 +56 = ', num2str(S(5) + S(6)), ' (pu)'}), disp(’ ")
disp(]'Céng sudt Sc = S7 + §8 + 59 = ', num2str(S(7) + S(8) + S(9)), " (pu)'}), disp(" ")

disp('%%%% Ton thit cong sudt trén duong day %% %% ), disp(' ')
disp(|'Tén thdt & nhdnh 1---> 2 = ', num2str(S(1} + S(2)), ' (pu)']), disp(’ ")
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disp({'Ton thdt & nhdnh 2---> 3 = ', num2str(S(3) + 5(8)), ' {pu)'}), disp(’ ')
disp([ Tén thdt & nhdnh 2---> 4 = ', num2str(S(2) +5(4)), ' (pu)']), disp(’ ")
disp(['T6n thdt & nhdnh 3---> 4 = ', num2str(S(6) +5(7)). ' (pu)']), disp(’')
disp([ TSn thdt & nhdnh 3---> 1 = ', num2str(S(9) +5(10);, ' (pu)’}), disp(’ ")

disp(' %% % %% Cing sudt duong la tix nit di ra va nguoc lgi%%%% ') , disp(’ ')
format short

Sunction H 7 23
%Chuyén sang dang tuong d6i bdng cdch chia 14t cd cdc téng trd va <éng sudt Sa, Sb, Sc cho
100 _ -
%Chon dign the tai nit 1 = Va = 1.0 + j*0
cle
format long
syms ZI12Z7Z13 Z14723 734 Sa Sb Sc¢c Va V2 ViVv4
YMa trdn A
A = sym(zeros(4));
A=A_array(1,2,1/212,A);
A=A_array(1,3,1/Z13,A);
A=A_array(1,4,1/Z14,A);
A=A _array(2,3,1/Z23,A);
A = A_array(3,4,1/734,A);
A =A_Vsrc(5,1,0A); %Thém phuorg trinh cdn bdn cho Va
%Phuong trinh phin bd cong sudt
A = A_Phanbo (6,1,2,Z12/conj(Va),A); % S1
A = A_Phanbo (7,2,1,Z12/conj(V2),A); % S2
A = A_Phanbo (8,2,3,223/conj(V2},A); % S3
A = A_Phanbo (9,3,2,Z223/conj(V3),A); %S4
A'= A_Phanbo (10,3,1,Z13/conj(V3),A); %S5
A = A_Phanbo [11,3,4,Z34/conj(V3),A); %S6
A = A_Phanbo (12,4,3,734/conj(V4),A); %S7
A = A_Phanbo (13,4,1,Z14/conj(V4),A); %S8
A = A_Phanbo (14,1,4,Z14/conj(Va),A); %S9
A = A_Phanbo (15,1,3,Z13/conj(Va),A); %S10
b = sym(zeros(15,1)); %Ma trgn b
b = b_array(2,0, conj(Sa/V2).b); %Ngudn dong dién déc ldp
b = b_array(3,0, conj(Sb/V3),b); b = b_array(4,0, conj(Sc/V4),b);
b(5,1) = Va ; 9%Nguon dién thé déc lap
Y = A\b; % nghiém
%Thay gid tri vao ddi sang tri tuomg d6i
ZI12 =(10 + j*20)/100 ; Z13 = (20 + j*40)/100 ; Z14 = (10 +;*20}/IOO Z23 = (5 + j*10)/100 ;
Z34 = (6 + j*12)/100; Sa = (10 + j*5)/100; Sb = (30 + j*20)/100; Sc = (10 + j*5)/]100 ;
Va = 1.0 + j*0; %Chon dién dp tai nit 1
V2 = ]+ j*0; V3= 1+ j*0; V4 = 1+ j*0; n = 0;%Chon dién dp d¢€ lgp
while(1)
n=n+l1;
V2 = eval(Y(2)) ;
V3 = eval(Y(3)) ;
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V4 = eval(Y(4)); RBTinhV2, Viva V4
VaiV2(n) =V2;
ValV3(n) =V3;
ValVd(n) =V4; %Tinh sai s6
if{n>=3)
SSV2n - 1) = ValV2(n) - ValV2(n - 1);
SSV3(n-1)= ValV3(n) - ValV3i(n-1);
SS8Vd(n - 1) = ValV4(n) - ValVd(n - 1) ; :
if (abs(SSV2(n -1}) - abs(SSV2(n - 2)) == 0) && (abs(S§SV3(n -1)) - abs(SS5V3{n-2)) == 0)
&& (abs(SSV4(n -1}) - abs(SSV4(n-2}) == 0)
SSV2 = abs(SSV2(n -1}) - abs(SSV2(n - 2});
SSV3 = abs(SSV3(n -1}) - abs(SSV3(n - 2});
SSV4 = abs(SSV4(n -1)) - abs(SSV4(n - 2});
break;
end
end
end
Y = eval(Y}); _
disp('% %% Hoi tu theo tiéu chudn 2 %%% ') , disp(' )
disp(| ' Ung véi 15 5618 thi 56 1dn hiéu chinh 1a ', num2str(n )]}, disp(’ ")
disp(['Sai 56 ciia V2 = ', num2str(V2 - Y(2))}), disp(' ")
disp({'Sai 56 cia V3 = ', num2str(V3 - ¥(3))]), disp(" ')
disp({'Sai s6 cia V4 = ', num2str(V4 - Y(4))]), disp(’ ')
disp({’Hai lan sai s& lién tiép cia V2 = ', num2str(SSV2)]), disp(' ")
disp({'Hai ldn sai s6 lién ti€p cia V3 = ', num2str(SSV3)]), disp(’ )
disp({'Hai lan sai s& lién tiép cia V4 = ', num2str(SSV4)]), disp(’ '}
disp("% %% % Sy phdn b6 dién thé va cong sudt %% %%’ ), disp(’ ')
fori=1.length(Y) _ :
if (i<=4) -
disp({'Pién thé V' ,num2str{(i)), "= ', blanks(1) , num2str(Y(i))," (pu)'}), disp(’")
end
if (i== 5), So = 100*Va*conj(-¥(i)); disp({ ' Céng sudt So = " num2str(So),’ (pu'f), disp{'")
end '

yoi>35)
S(i-5) = 100*conj(Y{(i));
disp(['Cong sudt S’ ,num2str(i-5), ' = ', blanks(1) , num2str(S(i-3)}," (pui'}}, disp(’ ")
end '
end
disp('%% %% Tdng cong sudt %% %%’ ), disp("’)
disp({'Céng sudt So = SI + §9+ SI0 = ', num2str(S(1) + S(9) + S(10)), * (pu}']), disp("’)
disp({'Céng sudt Sa = S2 + 3 = ', num2str(S(2) + $(3)), ' (pu)'}), disp(’ '}
disp({'Céng sudt Sb =S4+ S5+ S6 = ', num2str(S(4) + S(5) + S$(6)), ' (pu)']), disp(’ ')
disp({'Cong sudt Sc = S7 + S8 = ', num2str(S(7) + 3{8)), " (pu)']), disp(’ '}
disp{'%% %% Tén thdt cong sudt trén dudng day %% % %' ), disp(’ ')
disp({'Tén thdt & nhdnh 1---> 2= ', num2str(S(1) + $(2)), " (pu}']), disp(" ")
disp(f 'Tén thdt & nhdnh 2---> 3= ', numstr(S(3) + S(4)), ' (pu)']), disp(’ ')

disp({'Ton thdt & nhdnh 3---> 4 = ", num2str(S(6) +S5(7)), ' (pu)']), disp(" ')
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disp({'Ton thdt & nhdnh 3---> 1 = ' num2str(S(5) +8(10}), ' {pu)'}]), disp(' '}
disp({'Ton thdt ¢ nhdnh 4---> ] = 7, num2str($(9) +5(8)), " (pu)']). disp(" ")
disp(' %% % %% Cong sudt duong la tir nit di ra va ngiutoc lai% %% % '), disp(’ ')
format short

function H7 26

cle

format long

syms YI2 Y23 YI3 Sa Sb Vo V2 V3Va

Y%eMa trin A

A = sym{zeros(3));.

A=A_arrav(1,2Y12,A);

A=A_arrav(1,3Y13,A);

A=A_array(2,3Y23,A);

A= A_Vsrc (4,1,0A} ; %Thém phuong trink can bdn cho Va
Y% Phuong trinh phdn bd cong sudt

A=A _Phanbo (5,1,2,(1/Y12)/conj(Vo),A);

A =A_FPhanbo (6,21 .(1/Y12)/conj(V2),A);

A = A_Phanbo (7,2,3,(1/Y23)/conj(V2),A);

A = A_Phanbo (8,3,2,(1/Y23)/conj(V3), A);

A= A_Phanbo (93,1,(1/Y13conj(V3)A);

A =A_Phanbo (10,1,3,(1/Y 13)/conj(Vo),A);

- |b=symizeros(10.1}); %Ma trdn b

b = b_array(0,2, conj(Sa/V2),b}; %Nguon dong doc lap

b = b_arrav(3,0, conj(Sh/V3),b);

b(4,1) = Vo,

Y = A\b; % nghiém

UBiéu thitc V2 va Sa

Qa=Tinh_Q(2,1(1/Y12)2 3,(1/Y23)) ;

Pt_Sa = real(Sa) + j*Qa;

Pt_V2 = Tinh_V(Y(2),Va); .
YI2= -j*0; Y23=-j%20;YI3 = -j*20; Vo = 1.0+ j*0; Va = 1.05; %Thav gid tri vao
Sh = (500 + j*O0)I00; Sa= 4+ j*0; n=0;

(V3 = 1+ j*0; V2= 1.05+ j*0; %Chon dién dp dé Igp

(VI = eval(Y(1));

swhile(l)

i on=n+l;

| %Tinh V3, Sava V2

| V3 = eval(Y(3));

Sa = eval(Pt_Sa);

V2 =eval(Pr_V2});

%Tinh sai s6

ValV2(n) =V2;

ValV3(n} =V3;

if (n >=3)
SSV2(n-1)= ValV2(n)- ValV2(n - 1);
SSV3(n - 1) = ValV3(n) - ValV3(n- 1),
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SSV2 = abs(SSV2(n -1)) - abs(S8V2(n - 2));
SSV3 = abs(SSV3(n -1)) - abs(SSV3(n-2)):
hreak;
end
end
end
Y = eval(Y) %Tinh két qud va in nghiém
disp("% % % Yo Y Y% % Yo Yo % %9 %o T % TeFTe T %% '), disp(’ ')
dispf{ ’U"’ng vgi 15 s6°1é thi s6'ldn hiéu chinh la °, num2str(n)]), disp(' ')
disp({'Sai s6 cia V2 = ', num2str(V2 - Y(2))]). disp(’ ')
disp({'Sai s cda V3 = ', num2str(V3 - Y(3))]). disp(" ")
disp("% % %% Su phdn b6 dién thé va cong sudt %% %% ), disp(’ ')
Jori=1length(Y)
if (ic= 3), V(i) = Y(i) ; end
if (i > 4), 5i-4) = 100*%conj(¥(i)); end
end
Tedispl"%% %% Tong céng sudt %%% %" ), disp(' ')
|So=8(1)+ 8(6); Sa=5(2}: S(3); S§h=S(4)+ S55) ;
Tedisp('%e%Te% Ton that cong sudt trén dudng dav %% % %" ), disp('")

%% %% % Phin co s6 dit liéu %% % %%
%Tao Lién két voi Excel

hExcel = actxserver('excel.application’);
hExcelWorkbooks = get(hExcel, Workbooks');
hExcelw = invoke(hlxcelWorkbooks, ‘Add’);
set(hExcel, StandardFont', 'VNI-Times')
set{hExcel, 'StandardFontSize', 12}

set{hExcel, 'DisplavFullScreen', )

set{hlxcel, 'Visible' 1)

%Nhap dién thé

hExcelRange = Range(hExcel, 'Al:C1');
set(hExcelRange, Value'.{' Pién thé cdc nit',’ Phan thic ', Phdn do '});
set(hExcelRange, 'ColumnWidth' 15}
IhExcelRange = Range(hFExcel,’A2 1A4');

Etitle = {" vi', ' v2', V3o
set(hExcelRange, Value', Etitle');

% Nhdp phan thie dién thé

hExcelRange = Range(hbxcel,'B2 : B4');
setthExcelRange, 'Value', real(V.'));

%Nhdp phin do dién thé

';hExcelRange = Range(hExcel,'C2 : C4');
set{hExcelRange, Value', imag((V.')));

%Nhdp cong sudt - '
hExcelRange = Range(hExcel, 'E1:G!');
set(hExcelRange, Value'.{' Céng sudt’, "’ Phdn thuc', ' Phdn do'});
1set{hExcelRange, ColumnWidth' ,15)

Nhanh_1_2 = §(1) + S5(2); Nhanh_2_3 = 5(3) + 5(4); Nhanh_3_1 = S(5) + S(6);

if (abs(SSV2(n -1)) - abs(SSV2(n - 2)) == 0) && (abs(SSV3(n -1)) - abs(S5V3(n - 2)) == 0)
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hExcelRange = Range(hExcel,'E2 :E8'); '

Etitle = {' So',’ si', §2'," 8§37 S4', " S5 S6°};
setthExcelRange, Value', Etitle');

%Nhdp phdn thie cdng sudt

hExcelRange = Range(hExcel 'F2 : F8');

set{hExcelRange, Value', [real(So) : real(S.'}});

%Nhdp phdn do céng sudt

hExcelRange = Range(hExcel 'G2 : G8');

set(hExcelRange, Value', [imag(So); imag(S.))});

%Nhdp 16n thdt cong sudt

nExcelRange = Range(hExcel, 'A10:C10');

set{hExcelRange, Value'.{" Tdn thdt cong sudt ', ’ Phdn thuc ', * Phin do '});
set{hExcelRange, ColumnWidth' ,16)

hExcelRange = Range(hExcel, 'All :Al13'); -

Etitle = {' Nhdnh [ ------ >2', " Nhdith2 --—-- > 3" Nhdnh 3 ——--- > 1");
setthExcelRange, Value', Etitle');

%Nhdp phdn thuc

hExcelRang: = Range(hExcel,'Bl! . B13’);

set(hExcelRange, Value', [real(Nhanh_1_2 }, real(Nhanh_2_3), real{Nhanh_3_1) |');
%Nhdp phin do

hExcelRange = Range(hExcel,'CI11 : C13');

set(hExcelRange, Value', [imag(Nhanh_1_2 ), imag(Nhanh-2_3}, imag(Nhanh_3_1} |');
%Tdéng cong sudt

hExcelRange = Range(hExcel,'E10 : G10');

set(hExcelRange,'Value',(" Tdng cong sudt', Phdn thuc', ' Phdn go'});
hExcelRange = Range(hExcel,'E1]l : E13');
Etitle = | So’, " Sa',’ Sb' };

set(hExcelRange, Value', Etitle’);

%Nhdp phdn thic .

hExcelRange = Range(hExcel, 'F11 : F13');
set(thExcelRange, Value’', [real(So); real(Sa) ; real(Shj});
%Nhdp phdn do

hExcelRange = Range(hFExcel,'GI11 : G13');
set{hExcelRange, Value', {imag(So), imag(Sa) ; imag(Sh)]);
% Xodkét noi

release(hExcelw)

deletefhExcel);
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