Hé phwong trinh tuyén tinh hé s6 hang

Pinh nghia: Hé ptvp 1a hé gbm cac ptvp chlra dao
ham cla cac ham can tim

Vi du: Cac hé ptvp
Hé 2 ptvpcap 1 - F(tx,y, X, y) =0 Trong do
G(t, Xy, x,y)=0

t 1a bién doc 1ap, x(t), y(t) 1d cac ham can tim.
Hé 3 ptvp cap 1 dang chinh tac (x' = f (t,x, y, z)

y'=9(t,xY,2)
Z'=h(t,Xx,y,2)

N\
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Hé pt tuyén tinh cap 1 hé s6 hang

Hé ptvp tuyén tinh cap 1 hé sd hang la hé ptvp co dang

N

 dx

d_'[l =% +a,X, +. X, + T(1)
dx,

dx,

E = A X T Xy T T A Xy fn (t)

Trong do fi(t), i=1,2, ...,n la cac ham lién tuc trong (a,b)
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Hé pt tuyén tinh cap 1hé s6 hang

Pit [a, a, .. a (1) ()
X, (t f(t
A dyy dyy . a?n X(t)= 2() F(t)Z 2()
R - X, (D) (1)
Thi hpt trén c6 thé viét thanh
Cij_X = AX +F(t) (1) Hékhdng thuan nhat
t
O;_X — AX (2) Hé thuan nhat
t

Nghiém cta hé 1a 1 ham vecto trong (a,b) gdbm cac ham
kha vi, lién tuc trong (a,b) vathéa hé, . ...
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Hé pt tuyén tinh cap 1 hé sb6 hang — PP kht

Ta ki hiéu phép lay daohamla D = a Suy ra

dt
DZ:d—Z D3:d—3
dt?’ dt®
Vi du voi hé ptvp sau
<(X’:2X+y+et Ta viét thanh <K(D_2)X_y:et
Y =X-2y+t —X+(D+2)y=t

Sau do, ta dung phwong phap khir nhw doi véi hpt
dai sO tuyén tinh
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Hé pt tuyén tinh cap 1 hé sb hang — PP khty

, X! =3X, + X, + €'
Vidu: Giai hpt <

= 2X, +2X, +1

Ta viét lai hpt ;(D —3)x, —x, =¢e' (1)

2% +(D-2)x, =t (2)

Lay 2*%(1)+(D-3)*(2) dé khtr x,, ta dwoc :
(—2+(D—-2)(D—-23))x, = 2e' + (D —23)t

& D?X, —5DX, +4x, = 2e' =3t +1

Viét lai ki hiéu thwong  X) —5x, +4x, =2e' -3t +1
Ta giai pt tren
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Hé pt tuyén tinh cap 1 hé s6 hang — PP khtr

Xy —5X5 +4x, =2e' -3t +1

x,=Ce' +C,e" e 3t
3 4 16
: X, t
Thayvaopt (2) & X, =—=—-X, ——
2 2
1 1 1, 41

X =Cet-—ZCel+Zel(t—-1D+Zt+—
boTe 2 1 3 (t=1) 4 24
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Hé pt tuyén tinh cap 1 hé sb hang — PP khty

X'=bx—y+2t+1
2t

Vi du: Giai hpt {

y'=x+3y+e

Ta viét lai hpt ~ [(D=5)x+y =2t +1(1)
)
—x+(D-3)y=e"(2)

LAy (1)+(D-5)*(2) dé khir x, ta dwoc :
1+(D-3)(D-5)]y=2t+1+(D-5)e”

(D2 8D +16)y - 32 4 2t41 (3)

Viét lai ki hiéu thwong y"'—8y'+16y =32 +2t+1 (3)
Va glal pt (3)
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Hé pt tuyén tinh cap 1 hé s6 hang — PP khtr

y"—8y'+16y = 3t 2t +1 (3)

-y =Ce* +C te™ —%e” + %(t +1)

Thay vao pt (2)

x=(D-3)y+e”
=(C1+C2)e4t +C,te* +£e2t —gt—%

CuuDuongThanCong.com

https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Hé pt tuyén tinh cap 1 hé sb hang — PP kht

X, = 2% +4X,+3X,
Vidu:Gigihpt )y _ _4x —6x,-3x,
\xé = 3X +3X, + X,

((D-2)x,—4x,-3x,=0 (1)
4% +(D+6)X,+3%, =0 (2)
—3% —3X, +(D-1)x;=0 (3)

Ta viét lai hpt:

N

Khir x: (1)+(2) va 3*(3)-(D-1)*(2)
(D+2)x +(D+2)x,=0
(= 4(D 1) 9)x +(—-(D-1)(D +6) 9)x, =0
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Hé pt tuyén tinh cap 1 hé sb hang — PP kht

Hé trén twong duwong voi:
(D+2)% +(D+2)x, =0 (4)
(-4D-5)x, +(-D*-5D-3)x,=0 (5)
Khi x,: (D*+5D+3)*(4)+(D+2)*(5)
(D? +5D +3)(D +2)%, +(-4D -5)(D+2)x, =0
< (D°+3D° —4)x, =0 < X'+3% —4x, =0
= x =Ce' +C,e™ +C,te™
Thay vao pt (4) dé tim x,: x, =-Ce' +C,e " —C,te™
Thay vao (1) dé tim x;: x, =Ce' _%(4(;2 +C,+4C,)e ™
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Hé pt tt cAp 1 hé s hang — PP tri riéng vecto riéng

Hé pt %_AXJFF(t)

Voi Ala ma tran thwc, vudng chéeo duoc
Ton tai ma tran S kha nghich sao cho A=SDS"!
dX

Thay vao hpt g SDS X + F(t)
== dd>t< = DS X +ST'F(t)
Pat Y=S1X — d_Y — g1 X Thay vao hpt trén
dt dt

dY

P = DY +ST'F(t) pay la n- ptvp cap 1 rleng biét

terercirentoentt
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Hé pt tt cAp 1 hé s6 hang — PP tri riéng vecto riéng

(X =X —2X, +12
Vidu: Gidihpt { '+ 1 ¢

’_
Xy =X +4X, -2

1 -2 2 1 9 1 1 2 0
A= — S = ST = D=

1 4 -1 -1 -1 -2 0 3
Dat Y=S1X, ta dwoc hpt:

4 _py +STF(t) <<

dt Y, =3y, —t°+4
'y, =6/ ([(t? - 2)e Pdt +C,)

(yl’ =2y, +t° =2

< 3

y, =P ([(~t? + 4)e ¥t + C, |
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Hé pt tt cAp 1 hé s6 hang — PP tri riéng vecto riéng

( 1, 1, 3 ot
=——t"—=t+—-+Cge

NETH T T

Y, 1,y —3—4+Cze3t

< A

773 9 21
Tatinh X =SY = Pehantcolfg Y1
-1 1Y,
X, = BETCI L 2Ce”" +Ce”
3 9 54
“) 5, 1. 55
X, =——t°+—t+—-C,e’' —C,e"
6 18 108
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Hé pt tt cAp 1 hé s6 hang — PP tri riéng vecto riéng

Vi du: Giai hpt -

(1 —2t
X, =X —3X, +3X; + €

r =2t
X, = 3% —9X, +3X; +¢€

4
X = 6X, — 06X, +4X; — 2t

(1 -3 3) (g2
A=|3 -5 3|F({t)=|e™

6 —6 4, -2t
(1 -3 1)

S*t=—=|-2 2 0|,D
-1 1 -1,

uuuuuuuuuuu

oooooooo

1 1 1)
=3S=(1 0 1
0 -1 2,
(-2 0 0)
0 -2 0
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Hé pt tt cAp 1 hé s6 hang — PP tri riéng vecto riéng
Pat Y=S-1X, ta dwoc hpt

( P T |
yi=-2y,+e? 4+t (BTEET R
1Y, =-2Y, &1y, =Ce™
yé:4y3_t :C e4t_|_1t_|_i
‘ \y?’ 4 16
\ ( \
Vay (C,+C,)e? +Ce™ f3p3
(%) 4 16
X — SY Ne— X2 = Cle_Zt + C3e4t + Et —i
) 4 16
X3
—Ce 4 2Ce" + 1l

\ 2 8 )
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Hé pt tt cAp 1 hé s6 hang — PP tri riéng vecto riéng

([ r 2
X, ==X +3X, +2X; +t

Vi du: Gidi hpt 4 X, =3X, — X, +2X, —t°

/
Lx3:x1+x2+2x3+2t

(-1 3 2) (2 11 1)
A=l 3 -1 2| F)=|t*| =S=|1 1 -1
(112 L2 110,

(11 -2y (00 0
1 1 2|D=|0 4 0
2 2 0) (00 -4



http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Hé pt tt cAp 1 hé s6 hang — PP tri riéng vecto riéng

Pat Y=S-1X, ta dwoc hpt
4 1 2
( — __t + C
/ 1. 1
=4y, +t oy, =Ce"-t-—
Yo =4Y; 1Yz AT

Q yé = _4 y3 y3 == C3e_4t

1, 1, 1

X, =C,+Ce" +Ce - Zt? -t ——
2 4 16

X =SY &{x,=C,+Ce" Ce‘“—it LT
2 4 16

1, 1, 1

=—C, +C e+t -t ——
2 4 16

ooooooooooooooooo
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Hé pt tt cp 1 hé s6 hang — Bai tap

Giai cac hpt sau

. X'=2X+Yy
1y =x+2y
(X' =4Xx+6y
2.4
Y =2X+3y +t

X'+ Yy =2Xx+6Yy—cost

Y = X+3y+sint

X, = X —4X,—4X3+€'
43X, = 8x% —11x, —8X; + 2t

X3 =  —8X +8X,+5X3
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Hé pt tt cAp 1 hé so hang — Bai tap

6.+

X, = —A% +2X,+5%;+1°
X, = 6% —X, —6Xq+2t
X =  —8X +3X%, +9X,
(!

r —2t
Xo =5X; —3X, +3X3 —¢€

.
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