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Tinh gan ding phwong trinh vi phan —
Chuong 6
1. Giai gan ding phuong trinh vi phan cip 1
1.1.  Sir dung phwong phap khai trién Taylor:
Ta c6 dang khai trién ddy Taylor caa 1 ham sé:

y(k) (x0)
k!

y"" (x0)

y'(x0) y" (%)
0 + 0 T

y() = y(xo) +=—7—(x = xo)

- > (x = %)k + -

(x —x0)% +

(x —x0)% + -+

Vi du 1: Giai gan dang phuong trinh vi phan sau bang phuong phap chudi

Taylor, tinh dén dao ham cap 3 trén lan can cua x = 1:

{y’=3xy—x+1
y(0) =1

Gidi:
Khai trién chudi Taylor dén bac 3 ciia ham y = f(x) la:

y"" (%)
3!

y (19!60) = xg) +2 2(9!60)

y(x) =y(xo) + (x —xp)* + (x — x0)°

Vai xo =0, vay(xo) =y(0) =1
Trddétaco:y'(0)=3x0x1-0+1=1

y(0) = [y°(0)]” = 3y + 3xxxy’ — 1= 3x1 + 3x0x1 -1 =2

y7(0) = [y(0)] = 3y’ + 3y’ + 3xy”* = 3xL + 3x1 + 3x0x2 = 6

Thay cac hé sé twong ung vao khai trién caa chudi Taylor trén, ta duoc:
y(X)=1+x+x2+ x5

Pé bai cd thé yéu cau tinh thém y(1.5) chang han thi ta thay 1.5 vao y(x)

y(1.5) ~ 1+ 15+ 1.5%+ 15%~8.125,
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1.2. S dung phwong phap Euler (O - le):
Vi du 2: Cho phuong trinh vi phan cap 1:

;XY
Yy =5

y(0) =1

Hay tim nghiém gan dung cua phuong trinh trén bang phuong phap O-le trén
doan [0, 1], véi h =0.1.

Giar:
Tacoh=0 5 =% _120_ 1
n h 0.1

Xi = Xp + hxi =0.1xi, Vi =0,10

Theo cong thuac Euler, ta co:

Vier = Vi + hxf(Xi, yi) = yi + 0.1 X xizy", VGi yo = 1.

Bang két qua:
i Xi Yi
0 0 1
1 0.1 1
2 0.2 1.005
3 0.3 1.01505
4 0.4 1.03028
5 0.5 1.05088
6 0.6 1.07715
7 0.7 1.10947
8 0.8 1.14829
9 0.9 1.19423
10 1 1.24797
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Bam may:

e Xo0abg nhg may tinh: Shift 93 ==

e Gangiatriyo=1chobién Y: 1 Shift STO'Y
o Bdm AC dé heu dir ligu.

e Ldp cong thec:

Y:Y+o.1x%:x:x+o.1

e Bdm CALC dé thyc hién Iénh (Lueu y X khi khéi tao).
2. Giai gan ding hé phwong trinh vi phan cap 1:
Vi du 3: Giai gan dang hé phuong trinh vi phan:

{y’ =(z—-y)x
z'=(z+y)x

Véi diéu kién ban dau y(0) = 1, z(0) = 1 bang phuong phap O-le trén [0, 1],
chonh=0.1

Giai:

, X—-
Tacon = hx°=—=10

V6ih=0.1= Xxi=Xo+hxi=0.1xi, Vi =0,10
Ap dung cong thirc Euler, ta co:

{Yi+1 =y +hX f(x;,y,2) =y + 01X (z; —y;) X x;
Ziy1 =2z th X g(x;,¥1,2;) = z; + 0.1 X (z; + ;) X x;

Bang két qua tinh toan:

I Xi Yi Zi
0 0 1 1
1 0.1 1 1
2 0.2 1 1.02
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3 0.3 1.0004 1.0604
4 0.4 1.0022 1.1222
5 0.5 1.0070 1.2072
6 0.6 1.0170 1.3179
7 0.7 1.0351 1.4580
8 0.8 1.0647 1.6325
9 0.9 1.1101 1.8482
10 1 1.1765 2.1146
Bdm may:

e Xba bg nhg may tinh: Shift 93 ==
e Gan gia trj ban dau cho Yo va zo (Luu y: (X, Y, Z) thi ta dung f(X, Y, A))

1 Shift STO'Y

1 Shift STO A

e Ldp cong thec:

B=Y +0.1x(A-Y)xX:C=A+0.1x(A+Y)xX:Y=B:A=C:X=X+0.1

e Bdm CALC dé thyc hién lénh (Luu y X khi khéi tao)

Bai tap 1: Giai gan dung phuong trinh vi phan sau bang phuong phap chudi

Taylor, tinh dén dao ham c4p 3 trén 1an can cua x = 2:

{y’—xy+x3=0

y(2) =0

Bai tap 2: Cho phuong trinh vi phan cap 1:

y'—x3+§=o,véiy(1)=o.

Hay tim nghiém gan dung cua phuong trinh trén bang phuong phap O-le trén
doan [1, 2], v6ih=0.2.
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Két qua:
I Xi Yi
0 1 0
1 1.2 0.2
2 1.4 0.5123
3 1.6 0.9879
4 1.8 1.6836
5 2 2.6629

Bai tap 3: Giai gan dung hé phuong trinh vi phan:

y' =zx
y
z'==
X

Véi diéu kién ban dau y(1) = 2, z(1) = 1 bang phuong phap O-le trén [1, 1.3],
chonh=0.1.

3. Giai gan ding phwong trinh vi phén cap 2
Vi du 4:

-9 = /‘\ 4 \ . A y,,_exy,+2y:1
a) Gial gan dang phuong trinh vi phan sau: { , I
) g g phuong p y(3)=—2;y(3)=0()
Trén doan [3, 4] va chon h =0.2.

b) Tir d6 tinh gan dung y(4) va y’(4).

Giai:
‘ y'=e'y =2y +1
a) Tu(l <—>{ ,
)T ly@) = 22y =0
I X,
Déty’zze{z _ey,Z: Zzy+1,th6amény(3):-2;z(3):0

TacOxp=3;h=0.2;y0=-2;20=0 > X=X +hi=3+0.2i, Vi=0.5
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Yiv1 = Yi + 0.2z

Theo cong thuc Euler, ta co: {Zm = z; + 0.2(e¥iz; — 2y; + 1)

Bang két qua:

i X y 7=y’

0 3 -2 0

1 3.2 -2 1

2 3.4 -1.8 6.9065

3 3.6 -0.4187 49.2159

4 3.8 9.4245 409.8268

5 4 91.3899 4070.2060
Bdm may:

e Xo0abg nhg: Shift 9 3 ==

e Ldp cong thuc:
B=Y+02xAC=A+0.2x(e*xA-2xY+1):
Y=B:A=C:X=X+0.2

e Bdm CALC dé nhdp cac gia tri khéi tao ban dau cho biéen Y, A va X
e Ghi lgi két qud vao bdng gia tri.
b) Tu bang gia tri trén ta cé: y(4) ~ 91.3899; y’(4) ~ 4070.2060.

Bai tap 4: Cho phuong trinh vi phan cap 2:
Y’ —y’ +3ey = 0; v6i y(0) = 0; y’(0) = 0.34

hay tim nghiém gan dtng ctia phwong trinh vi phan trén bang phuong phap
Euler trén doan [0, 0.5], chon h =0.1.



