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Mach W contactor

Cudn day AC Cuén DC tiéu thu nang lwong thap

"

Nam cham vinh ctru

Hé théng dién co — Gii thiéu
> Mach tlr v&i mét phan tir chuyén déng sé duoc khao sat.

> M6 hinh toan cho cac hé théng dién co thdng sb tap

trung sé duwoc rut ra.

> M6t hay nhiéu hé cudn day twong tac dé tao ra luc hay

momen trén hé co sé dwoc khao sat.

Bai giang 3 4
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Hé thong dién co’ — Gi&i thiéu (tt)

> M6t cach tbng quat, ca dong dién trong cudn day 1an

lwc/mdmen sé bién thién theo thoi gian.

» M6t hé phwong trinh vi phan dién co c6 twong quan
dwoc rut ra, va chuyén thanh dang khéng gian trang thai,
thuan tién cho viéc moé phdng trén may tinh, phan tich, va

thiét ké.

Bai gidng 3 5

Hé tinh tién — Ap dung cac dinh luat dién t

> Xét hé théng trong hinh 4.1

> Dinh luat Ampere 2
. at Amp © o s
Hedl=[J, en-da (A
tr& thanh  HI = Ni Buong kin C
> Dinh luat Faraday § E-dl:-ij Ber-da
' ' =R T T sm
tré thanh q i
v=—(ND)=—=
dt dt
Bai giang 3 6
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Hé tinh tién — Ap dung cac dinh luat dién ti (tt)

> Viéc ap dung dinh luat Gauss con tuy thudc vao hinh dang,
va can thiét cho hé thdng véi cac cudng do tr tredng H khac

nhau.

> Dinh luat bao toan dién tich sé dan dén KCL.

Bai gidng 3 7

CAu trac ciia mét hé thong dién co

Hé dién Ghép Hé co
(tap trung) dién co (tap trung)
Vi, A fe,x orTe, 0

> V&i cac hé chuyén dong tinh tién, A = A(i, X).

> Khi hinh dang cta mach tir la don gian, theo dinh luat

Faraday

Dién ap bién ap Dién ap téc do

Bai giang 3 8
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Hé tuyén tinh vé dién

A= L(x)i
Nhuw vay,
Ik d(Lj( x) dx
X dt

> V&i hé khong co phan tir chuyén dong
R di
A=Li va =L—
dt
> V@i hé cé nhiéu cira
dA, N OA, dl M OA, de
V, =—— = + L — k=1,2,...,N
e 2 ai, dt 2 o, dt
> Lwc va tlr thdng moc vong cé thé 1a ham cuda tat ca cac bién.

Bai gidng 3 9

Vi dy 4.1
& Tim Hy, H,, A, va v, v&i cac gia thiét sau: 1) p = o voi 16i,

2) g >>w, x >> 2w va 3) khong co6 tir théng tan.
Chon mat kin thich hop, ap dung dinh luat Gauss

2(p2oH, Nwd ) - 11,H, (2w ) = 0
Dan dén
Ni

H —H. =
7 g+x

Rut ra tlr théng (tinh theo tr cdm B, chang han):
2wd 24, Ni
g+X

b =

Bai giang 3 10
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Vidu 4.1 (tt)

Tl théng moc vong

Dién cam (cla hé tuyén tinh vé dién)
2
g+X
bién ap cam &ng
Jft) = 20N i 2welpoNi dx
g+x dt (g+x)* dt

Bai gidng 3 11

Hé théng chuyén ddng quay

> Vd. 4.2: Hinh 4.7. Tim A, A, lam ham cua ig, i,, va 6, va tim

V, Va v, cla réto hinh try. Gia thiét u =, vag<<Rval.
C6 thé chirng minh dwoc:

= Nsls_NrIr :_Hr3 Hr2

H. Mol + Ny
' 9 g

Sau khi tinh dwoc cac cwdng dé tw tredng, tr thdng moc

vong dwoc xac dinh baéi:

ﬂ’s = Ns¢s = Ns/uoHrlRa + NsﬂOHrZR(ﬂ-_e)l

Bai giang 3 12
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Bién Dbi Nang Lwong Dién Co

Hé théng chuyén dong quay (tt)
> Vd. 4.2 (tt)

Rut gon thanh

/15=N§L0iS+NsNrLO(1—§jir 0<f0<rxm
T
Twong tw, 20
/Ir:NSNrLO(l——JiS+NfLOir 0<O<nxm
T

Tinh dao ham cac tr thbng moc vong sé co dwoc dién ap.

Trong cac may thuc t&, ngudi thudng ché tao dé
do

v (t)=L, % +M cos(@)% —i,Msin(6) @
Bai gidng 3 13

Vi du 4.4

& Tinh A, va A, va xac dinh tw cdm va hé cam cho hé trong
hinh 4.14, dung mach t twong dwong.

X X
t HoA B oW *
N,i, =2R,®, + R @,
N,i, =R ®, + 2R, @,

R

14

Bai gidng 3
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Tinh lwc bang khai niém nang lwong

> Lwc fe = fe(i, x) = fe(h, X) (vi i co thé dwoc tinh tir A = A(i,
X)) v&i hé cd mot ctra dién va mét clra co'.

> fe Jubn luén tac déng theo chiéu duong cia x.

> Xét hé trong hinh 4.17, dwoc chuyén thanh so d6 trong

hinh 4.18. Goi W, la nang lwong lwu tri, theo nguyén téc

b&o toan nang lwong (viét dwdi dang cong suét)

Tbc d6 thay dbi _ Congsudt _  Cong suét
nang lvong lwu triv dién dwa vao co lay ra
Bai gidng 3 15

Tinh lwc bang khai niém nang lwong (tt)

AWy _ i pedX_ 02 _ e dX
dt dt  dt dt
hay dW_ =idA— fdx

> M6t bién dién va moét bién co cé thé dwoc chon tuy y, ma
khéng vi pham céc quy tac vat ly ctia bai toan. Gia s (A, X)
dwoc chon.

> Vi mbi trudng lién két dwoc bao toan, do thay déi nang
lwong lwu triv khi di tir a dén b trong méat phang A — x 1a doc
lap v&i dwong Iy tich phan (hinh 4.19).

Bai giang 3 16

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Bién Dbi Nang Lwong Dién Co NQN-TCB, HCMUT, 2013

Tinh lwc (tt)
» V&i duwong A
W (2,,%,)-W, (4,,x, )= jxfe(za,x)dxq;bi(z,xb)dz
> Voi duwong B
Wi () =Woy (2, ) = [ (2, %, A2 = [ (2, X)x
> Ca hai phwong phap phai cho cung két qua. Néu A, = 0,
khéng ¢o lwe sinh ra béi dién nang, khi dé dworng A dé tinh

hon, v&i

W, o)W, 03)= [ 2 x
> C6 thé tbng quat hda thanh
W, (2,%)= [i(2,x)dA

Bai gidng 3 17

Quan hé lwc va nang lwong
> Nho lai
dw_ =idA— f°dx
> ViW,, =W, (), X), vi phan ctia W, c6 thé dwoc biéu dién

aw, - AW (2,x )d/1 AW (2,x)
oA OX

dx

» So sanh hai phwong trinh, cho ta
AW, (4,x)
oA

W_(4,x)
X

fe=—

Bai giang 3 18
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Vidu 4.5
& Tinh fe(), x) va fe(i, x) ctia hé théng trong vi du 4.1.
T vidu 4.1

2wdgyN*i _2wdg,N* [
g+X g +x/g Y1+x/g
Pé tinh W, can c6 i la mot ham cuta A va x

=é(1+x/g)

A=Nb=

Tinh dwoc

W, j i(2,x)dA = j (1+x/g)dA = LO(1+X/9)

Bai gidng 3 19

Vidu 4.5 (tt)
Tinh féetheo A va g

2
oW, (2,%)=— A
OX 2L,9

Tinh fetheo i va g (thay biéu thirc clia A theo i va g vao)

fe—_

. HE 1 Li?
feli,x)=— 2 ="
%) 2L,g(+x/g)  2@+x/g)

Bai gidng 3 20
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Tinh lwc bang khai niém déng niang lwong

> Dé tinh W,,(A, X), can ¢ i = i(A, ). Viéc nay co thé khéng
dé dang. Cé thé sé thuan tién hon néu tinh fe truc tiép tr A

= A, X).
d(Ai)=idA+Adi = idA=d(i)-Adi
dw, =d(di)—Adi— fedx =  d(4i-W,)=Adi+ f°dx

> Binh nghia déng nang lvong la

A=W, =W, =W, (i, x)

Bai gidng 3 21

Tinh Iwc bang khai niém dong niang lwong (tt)

> LAy tich phan dW’, doc dwérng Ob’b (hinh 4.21), fe =0
doc Ob’

W, (i, x) = [/ (i, )i

> Vé mat toan hoc,

dw_ = 8V\{m di + Wy dx
ol
> Do do (tw slide 19)
- W (i x) po_ WL (i,x)
ol OX
Bai giang 3 22

11
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Vidu 4.8
<& Tim ¢ cho hé trong hinh 4.22.
I 2X
Riron = Rgap =
LA HoA
B Ni ~Ni_ Ni
Riron + Rgap Iﬁ + % R(X)
» Tr thdng méc vong va déng nang lwong
j=no- N1 W, —J'i;t(i x)di = NP
R(x) " TR 2R(x)

» Lyc dién tw (sinh ra béi dién nang)

o _OW, _NFPd( 13 N %2
T oax 2 dx(R(X)) LAl s}
Bai gidng 3 23

Biéu dién hinh hoc cta nang lwong va déng nang lwong

> Trong cac hé tuyén tinh (vé dién), cd nang lwong 1an

ddng nang lwong déu bang nhau vé tri sb. Trong hinh 4.24,
W, = _[: i(4,x)dA =Vang A W,, = J: (i, x)di =Ving B

> Néu A(i, X) 1a mdét ham phi tuyén nhw minh hoa trén hinh
4.25, khi d6 hai dién tich s& khéng co tri s6 bang nhau. Tuy
nhién, fe rat ra bang ndng lwong hay déng nang lwong sé

nhw nhau.

Bai giang 3 24
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Biéu dién hinh hoc cta ning lwong va déng ning lwong

> C6 thé chirng minh nhw sau.

> Trwéce tién, gitr A ¢d dinh, nang lwong W,, dwoc giam mét
lwong —AW,, nhw trén hinh 4.26(a) dbi vai viéc tang mot
lwong Ax. Tiép dé, gitr i khéng ddi, ddng ndng lwong tang
mot lwgng AW’ khi x thay dbi 1 lwong Ax. Lwc dién tiv (do
dién nang sinh ra) trong ca hai trwdo'ng hop

AW AW,

f¢=
-0 AX Ax—0  AX

Bai gidng 3 25

Lwc trong hé 2 clra dién — 1 clra co
» Xét mot hé cé 2 clra dién va 1 ctra co, v&i Ay = A4(iq, iy, X)

Va A, = Ay(iy, i, X). TOc d6 thay déi nang lwong lwu trp

d% Vil + Vol fele)t( .1ddjtq " Gt _fe?jt
hay
dW_ =i,dA, +i,dA, — f °dx
Xét

i,dA, +i,dA, = d(A4i, + A, )—A,di, — A,di,

Bai giang 3 26
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Lwc trong hé 2 cira dién — 1 clra co (tt)

Nhuw vay,
d(Ai, + Ai, W, )= Adi, + A,di, + f °dx
o
Wm
== dW,_ = Adi, +A,di, + f°dx
Sau cung,

Wi (g ) = [ 200, + [ 2 i X

Bai gidng 3 27

Lwc trong hé nhiéu clra tdng quat

> Xét moét hé co N clra dién va M clra co, cac tir thong moc
vong la Ay(ig, -y iny Xqy ooos Xp)y ooor AN(igy cons Iy Xqs wees Xp)-
dW, =dAji, +...+dA i, — fdx —...— f;dx,,
d(Ad, + ...+ Ay iy ) = (dAJ, +...+ dA iy )+ (Adi, +...+ A, diy)

» Twong tw nhw véi tredng hop cé 2 clra dién va 1 clra co’

d(ZN:/Iiii —ij = izidii +§“ f.odx,
i=1 i=1 i=1

J

Wi,

Bai gidng 3 28
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Lwc trong hé nhiéu clra tong quat (tt)

> Rut ra cdng thire tdng quat dé tinh tr théng méc vong va

e dién tu:
A = avym i=1..,N
ol
f.f = W, i=1.. M
OX,
Bai gidng 3 29

Tinh déng nang lwong W’

> Dé tinh W, viéc tinh tich phan dwoc thuc hién trwdce tién
doc cac truc x;, rdi doc mdi truc i;. Khi tinh tich phan doc x;,

W’,,, = 0 vi fe bang 0. Khi do,

W, = f%(il',o,...,o, X, Xy e Xy Wiy

+I y,..,0, X, 2,x)d|+

+_[ Nl’N’X1X2’ Xy )dl

Bai giang 3 30
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Tinh déng ning lwong W’ (tt)

» Chu y cac bién dung dé tinh tich phan. Vé&i truéng hop

dac biét ctia hé 2 ctra dién va 2 ctra co,

A :J‘(:1 01,0, %, X, )dl +_[ 1, iy, X, X, )dl

Va, |
oW
fle — m
dx,
oW _
f2e — m
dx,
Bai gidng 3 31
Vi du 4.10

& Tinh W’,, va mémen (do dién sinh ra) cia mgt hé 3 ctra
dién va 1 clra co, v&i cac tr thdng méc vong cho trwéece.
Ay = Lyl + Mi, COS(¢_‘//) Ay = Lyl + Mig Sin(¢_W)
Ay = Lygiy + Mi, cos(¢— )+ Mi, sin(¢ — )
Pdng nang lwong:
Wn'q:_[ol 1’00¢‘//)d| +J. '11'2’0¢W)d|2+_[ '11'2’|31¢ W)d|3
= %Lllif s L,,iZ +% L,i2 + Miji, cos(¢ — w )+ Mi, i, sin(¢ — )

Bai gidng 3 32
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Vi du 4.10 (tt)

Mac du chi cé 1 clra co, hé dwoc md ta bdi 2 bién co hoc

(cac goc quay). Do dd, cac thanh phan lwc xodn (mémen) la

oW

TE = % = —Mi, i, sin(¢ — w )+ Mi, i, cos(¢ — )
va - 2/\/[“ = Miji, Sin(¢_‘//)_ Mi, i, COS(¢_‘//)

Bai gidng 3 33

Bién déi nang lwong — Kiém tra tinh bao toan

> B qua ton that trong tr tredng, c6 thé rat ra quan hé don

idn cho hé ghép, fe

g 2 ghep = ) v

. Te

G T
dt

Nho lai
e _ W, (4x) i:awm(ﬂb,x)
oX oA
Va chu y rang W, O°W_
OAOX  OXOA

> Diéu kién can va dd dé cho hé Ia bao toan sé 1a
ai(2,x) _ of*(4,x) hay oA(i,x) _ of °(i,x)
19)4 oA OX ol

Bai giang 3 34
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Hé thong 2 clra dién va 1 clra co’
» Vi hé nay
dW, = Adi, + A,di, + f °dx

» Cac phuwong trinh cho tir théng va lwc (do dién sinh ra) la

oW, oW, . OW_
= - /12 = - f =
ol ol, OX
» Cac diéu kién cho sy bao toan la
o4 _of” o4, _ " 94 _%4
x 0 x  di, o, ai

> Diéu nay c6 thé mé& réng cho cac hé c6 nhiéu clra dién va

nhiéu clra co.
Bai gidng 3 35

Bién doi nang lwong gilra hai diém
» Nho lai
dW,, =i(2, x)dA+ (= £5(2, x)dx)

> Khi di tr a dén b trong hinh 4.31, d6 thay déi nang lwong

lwu trlr 1a

W, (2%, )W, (4, %,) = [ idm[— XX"fedx}

AWm|a—>b = EFE|aHb + EFM |a_>b

Bai giang 3 36
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Bién déi nang lwong giira hai diém (tt)

V&i EFE viét tat cho “energy from electrical” (nang lwong tw
hé dién) va EFM viét tat “energy from mechanical’ (nang

lwong te hé co).

> Pé danh gia EFE va EFM, can c6 mét duwéng di cu thé.
Khai niém EFM nay c6 ich trong viéc nghién cru sy bién

ddi ndng lwong theo chu ky cla thiét bi.

Bai gidng 3 37

Bién déi nang lwong trong 1 chu ky
> Trong 1 chu ky, khi hé théng tré vé trang thai khéi dau, dw,, = 0.
0= fidA—{ fodx=fida+(-{ fdx)

» Tw hinh 4.30, idA = EFE, va —fedx = EFM. Nhuw vay, trong 1 chu
ky,

fEFE+{EFM =0 hay EFE|  +EFM| =0

cycle cycle

» C6 thé tinh EFE hogic EFM trong 1 chu ky. Néu EFE|,q,
>0, hé théng dang hoat déng nhw mét déng co, va

EFM|eyqe < 0. Néu EFE],q < 0, hé thong dang van hanh
nhw mét may phat, va EFM|qyqe > 0.

Bai giang 3 38
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Pong hoc cua hé tap trung — Hé khoéi lwong-10 xo
> Cac phan t tap trung cla hé co: khdi lwong (d6ng
nang), 16 xo (thé nang), va bd dém (tiéu tan). Pinh luat
Newton dugc dung cho phwong trinh chuyén déng.
> Xét khéi lwong M = W/g duoc treo trén 16 xo cé dd cing
K. O diéu kién can bang tinh, trong lwc W = Mg dwoc can
bang b&i lyc 16 xo K, v&i | 1a d6 gian cua |o xo gay ra bdi

khéi lwong W.

Bai gidng 3 39

Pong hoc cua hé tap trung — Hé khdi lwong-10 xo

> Néu vi tri can bang dwoc chon lam gbc, chi cé lwc sinh ra
b&i dich chuyén can duwoc xem xét. Xét mé hinh vat tw do

trong hinh 4.35(c).

> Dinh luat Newton: Luc gia téc theo chiéu duong cia x
bang véi téng dai sé tat ca cac luc tac déng 1én khéi luong

theo chiéu duong cua x.

MX=—-Kx hay MX+Kx=0

Bai giang 3 40

20
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Hé khéi lwong-16 xo v&i phan tir tiéu tan
> Néu vi tri chwa bién dang dwoc chon lam gbc (Hinh 4.36),
khi do

My = —Ky + Mg My + Ky = Mg My +K(y-1)=0

> Chu y ring Mg = K

> Xét khdi lwong M dwoc d& bdi 16 xo (hinh 4.37), va mét td
hop 106 xo-bd dém. f(t) 1a lwc ap dat. x dwge do tw vi tri can
bang tinh. Mot bo dém ly twdng sé co luc ty 1& véi van toc

twong déi gitka hai nat, véi ky hiéu nhw trong hinh 4.38.

Bai gidng 3 41

Hé khéi lwong-16 xo vé&i phan tr tiéu tan (tt)

> Ap dung dinh luat Newton, cé thé viét dwoc phwong trinh

chuyén déng cta vat tw do nhw sau

MX = f(t)_ fio—feo—fe leT lf(t) T fox

— f(t)- Kx—Kx—BX Sl

T fra

Bai giang 3 42
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Vi du 4.17
& Viét cac phwong trinh co hoc cho hé trong hinh 4.40.

X1 P X

1
— —

M, M,

I—’ f,(® I—’ fo(t)

» Dinh nghta x, — X; =X
Mlxl = fl(t)+ Kz(xz - Xl)+ Bz(xz - Xl)_ lel - K1X1
szz = fz(t)_ Bz(xz _X1)_ Kz(xz _X1)_ B3X2 - K3X2

Bai gidng 3 43

M6 hinh khoéng gian trang thai

> M6 t& dong hoc hoan chinh cta hé thu dwoc tir viéc viét
cac phwong trinh cho phia dién va phia co. Cac phwong
trinh nay co lién két, va tao ra mot hé cac phwong trinh vi
phan bac nhat dung cho phan tich. H&é phwong trinh nay
duwoc coi la mé hinh khéng gian trang théi cia hé thdng.

> Vd. 4.19: Vé&i hé thdng trong hinh 4.43, chuyén cac
phwong trinh dién va co vé dang khéng gian trang thai. T
théng méc vong tw vd. 4.8,
2: 2 2:2
_ N“I _ NI = W = N “i
R.+Ry(x) R(x) )

Bai giang 3 44
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M6 hinh khdéng gian trang thai (tt)
» O phia hé dién,
. N?di N% 2 dx
v, =IR+ —- —
R(x)dt R?(x) A dt
» O phia hé co,

2 2:2
M d—;(+ K(x—1)+ X _ e :—N—|2
dt dt 1, AR?(X)

v&i | > 0 la diém can bang tinh cGa phan t&r chuyén dong.
Néu vj tri cGia phan t& chuyén doéng dwoc do tir vi tri can

bang, cac phuwong trinh co 6 bién (x — 1) thay vi x.

Bai gidng 3 45

M6 hinh khéng gian trang thai (tt)

» Quan hé trén c6 dwoc dwdi diéu kién sau,

d?(x—1) d(x-1) 0

dt? dt
» M6 hinh khéng gian trang thai ctia hé théng la mot hé 3
phwong trinh vi phan bac nhéat. Ba bién trang thai 1a x, dx/dt
(hay v), va i. Ba phuwong trinh bac nhat cé dwoc bang cach
dao ham x, v, va i va biéu dién cac dao ham nay chi theo X,
¥, va i, va ngd vao bat ky ctia hé théng. Do d6, cac phwong
trinh sau cho ta mé hinh khéng gian trang thai,

Bai giang 3 46
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M6 hinh khdéng gian trang thai (tt)

dx _
azv X = fl(xl'X21X3)
dv 1| —N?%?
Ty —_K _I —B . —
dt M|:,uOAR2(X) (x-1) V} X, = f5(% %, %)
a_ 1 +—Nzi 2y %, = f4(X,, X, , X;(U)
dt L(X) RZ(X),UOA 3 — I3\M Aoy Ag
VO 2
N
L(x)=
=26
Bai giang 3 47

Cac diém can bang

> Xét phuong trinh X = (X, u). Néu ngd vao u Ia khong
dbi, khi do bang viéc dat X = 0, sé thu dwoc cac phwong
trinh dai s60 = f ()_(, Q) Phwong trinh nay cé thé co vai

nghiém, va dwoc goi la céc diém can bang tinh.

> Trong cac hé théng it chiéu, cé thé dung dé thi. Trong cac
hé bac cao, thwdng can dung cac ky thuat tinh sé dé tim
nghiém. Chu y cac dai lwgng cé ky hiéu gach duwdi la cac

vecto.

Bai giang 3 48
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Cac diém can bang (tt)

> V&ivd. 4.19, dat cac dao ham bang 0 cho ta
vi =0
iI°=v,/R
2(;e
—K(x-l):M?fE(ie,x)
Ho AR (X)

xe c6 thé tim bang dé thi bang cach tim giao diém cla

—K(x — 1) va —fe(ie, x).

Bai gidng 3 49

Tich phan sé
> Hai loai phwong phap: twdng minh va ngadm dinh.
Phwong phap Euler 1a dang twdng minh, dé hién thwe cho
céac hé théng nhé. Vé&i cac hé Ién, phwong phap ngam dinh
t&6t hon nho tinh 6n dinh sb cha né.
> Xét phwong trinh X = f ()_(, g) )_((O) = X,
voi X, f, va u la cac vecto.
> Thoi gian tich phan sé duwoc chia déu thanh nhirng buwdc

At (Hinh 4.45).

Bai giang 3 50

25

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Bién Dbi Nang Lwong Dién Co NQN-TCB, HCMUT, 2013

Tich phan sb6 (tt)
> Trong méi bwdc thdi gian tir t, dén 't , ., biéu thire tich
phan dwoc coi la khéng ddi bang gia tri 'ng véi thoi diém

trwde do t,. Nhuw vay,

f X(tht = f (x,u)dt

Bai gidng 3 51

Vi dy 4.21
& Tinh x(t) #t=0,1, 0,2, va 0,3 giay, biét rang
x=—t+2)x> x(0)=1
> C6 thé chon At = 0.1 s. Céng thirc tbng quat dé tinh x(+D)
la
x(M1) — x (™) 4 At[f (x(”),tn )] n=012,..
> Tait,
xO =1 f(xO4t,)=—0+2)2=-2
x® = x© 1 At[ £ (x,t, )|=1+01x(-2)=08

Bai gidng 3 52
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Vi du 4.21 (tt)
»Tait;=0,1s

x"=08  f(x¥1t)=—(01+2)08 =-1,344

X = x® 4 At[ £ (x,1, )| = 0,8+0,1x (~1,344) = 0,6656

» Tuwong tw,
x©® = 0,5681
x4 = 0,4939
Bai gidng 3 53
Vi du 4.22
& Tim i(t) bang pp Euler. R = (1 + 3i2) Q, L =1 H, va v(t) = 10t V.
LY LR =) I ifesit)=vt)  i(0)=0
dt dt
»DPati=x,vav(t)=u
%:—(1+3x2)x+u(t): f(x,u,t) x(0)=0=x"°
X(n+l) i X(n) + At (X(n), U(n),tn) n=0.12,..
x® =0 u® =0 f(xOu9t)=0 = x¥=0

=0 u¥=025  f(x¥ut)=-{1+0%0+0,25=0,25

= x®=x"4+(0,025)0,25)=0,00625

Bai giang 3 54
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