met_szer_p-2.xmcd

Metoda szereqow potegowych - przykiad P1

Znalez¢ rozwigzanie szczegdblne zagadnienia
poczatkowego

y"+x2-y'+ln(l +x)y=x; y0) =0 1y =1

w otoczeniu punktu x = 0

Wspotczynniki a, oraz a, wyznaczamy na podstawie warunkéw brzegowych.
a0,=0 ap =1

2 3 4 5 6 7 8 9
y(X) == ag+ap-Xx+ayx +a3X +ag4X +agx +agX +ayrx +agXx +agXx

Y(0) = Ly(x) = 9agx® + 8agx’ +7a7x° + 626 x> + Sagx’ +dag xS+ 3agxe +2ayx+ 1
dx

2

" _d 7 6 5 4 3 2
y'(x) = ?y(x) — 72-ag'x +56-ag-x" +42-a7-Xx" +30-ag-x +20-a5x" + 12-a4-x" + 6-a3:x+ 2-3
2 3 4 5 6 7 8
log(x) :=In(1 + x) series,x, 8 —>X—X—+X——X—+X__X_+X__X_
o 2 3 4 5 6 71 8
log (x) 1 12+13 14+15 16+17
og(x) =l'x——x" +—x ——x +—X ——X +—X
R 2N TR TN TS T Ty

F(x) = y'(x) + x>y (x) + log(x)-y(x)
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W = F(x) coeffs, x,degree —

%) 1
W4,0 %433 —7 + 3Oa6+§

2.
6-

)

a3

12-a4+2

1
3~a2+20~a5 —E

a

4 2 304,44
. a — — . a —
375 673

2 B s em !
— | — . a . a —_— —
3 7 4 7 4
33 32 a
————— + 6-a5 + 56-ag + —
3 4 > 8
a a3 3 a5 1
———+—=-—+Tag+72a9——
5 4 3 2 6
a3 A 3 A5 4G 1
————— +—-——+8ay+—
5 6 4 3 2 7
212 213 214 215 a6 a7
—-—+—-—+——-—+9%ag
7 6 5 4 3 2
33 34 35 8_6 a7 8_8
— e — = ——+—-—+10a
7 6 5 4 3 2
a4 35 a6 a7 8_8 8_9
7 6 5 4 3 2
a5 34 a7 dag 4
7 6 5 4 3
4 47 4 49
7 6 5 4
“ % %
7 6 5
85
7 6
a9
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Given

Wo,0=0 Wio=1 W2 0=0

W30=0 W40=0 Ws50=0

al— ©

[
|b | =

w = Find(az,a3,a4,a5,a6,a7) -
40

30

36

k-2 .
Ys(x.k) == ag+a;x+ Z (wi-x1+2)
i=0

7 6 5 4 3
X X X X X

YS(X,7) &> o= —— 4+ — — — 4 — +x
36 30 40 6 6

Given
Y'(%) + x2y'(x) + In(1 + %) y(x) = x

y(0) =0 y'(0) =1

y = Odesolve(x, 1, 100)
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x:=0,0.05..1
T T T T

0.8 m

0.6 y _
y(x) /4"
ys(x,7) /
------ 4
ys(x, 6) //

/
0.4 / -
///
V4
4
y 4
/
Va
P4
V4
0.2 y 4 _
/r
,//
yd
/
4/
0 '/ | | | |
0 0.2 0.4 0.6 0.8
X

y(0.64) = 0.65718

ys(0.64,7) = 0.65734

ys(0.64,6) = 0.65612

ys(0.64,5) = 0.65841
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Metoda szereqow potegowych - przykiad P2

Znalez¢ rozwigzanie szczeg6lne zagadnienia poczatkowego

y'+cos(x)-y+e-y=0; y0) =1 y(0) =0
w otoczeniu punkiu x = 0

2 3 4 5 6 7 8 9
y(x) = agtapx+ayx +agx +agx +agX +agXx +ayx +agx +agx

y'(x) = d—y(x) - 9-319-x8 + 8-a8-x7 + 7-a7-x6 + 6-a6-x5 + 5-a5-x4 + 4-314-x3 + 3-a3-x2 + 2-a2-x +a
dx

2

Yoo j—zy(x) - 72'a9'X7 + 56'3‘8'X6 + 42'87'X5 + 30 a6'x4 + 20-a5-x3 + 12-a4-x2 +6-a3x+2-2ay
X
< xtx°
cs(x) := cos(x) series,x,7 — 1 — — + — — —
2 24 720

< . X2 X3 X4 XS X6
ex(x) :=e series,x,7 > 1+x+—+—+—+—+—
6 24 120 720

F(x) = y"(%) + cs(x)-y' (%) + ex(x)-y(x)
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F(x) coeffs,x,degree —

a0+a1+2-a2 0
a0+a1+2-a2+6-a3 1
aO a
—+—+ay+3ay+12:a 2
> > 2 3 4
v 2
— +—+ay+4a,+20a 3
6 > 3 4 5
ao 58.1 212 8.3
—+——+——-—+a+5a5+30aq 4
24 24 2 2
apg a1 2 a3
—+—+—+——ay+ag+6-a;+42-a 5
120 24 4 2 A7HTU 7
ag aj ay 7-a3 ay 3-a5
—+—+—+—+———+a6+7-a7+56-a8 6
720 144 24 24 2 2
ap 59 a3 a4 a5
—+—+—+—+——2-ac+ay+8ag+72 7
720 180 24 3 2 67 a7 T ST 19
ap a3 ay 3-a5 ag 5'a7
—+—+—+—+———+a8+9'a9 8
720 240 24 8 2 2
as ay as 5-a6 ay
—+—+—+—+——3-a8+a9 9
720 360 24 12 2
ay ag ag 11-a7 ag 7-a9
— t+t—+—+ +—-— 10
720 720 24 24 2 2
as a7 ag 49
— t—+—+— 11
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Given
aO =1
al - 0

a0+a1+2-a2= 0

al +2-a2+6-a3+a0 =0

720 24 2 2

720 720 24 24

ag ay ag 13-a9
— +

a7 ag 49

+_
720 360 24

ag 49

720 240

el
720

1

1
a2+3-a3+ 12’8.44‘5’3.04‘5’8.1 =0

1 1
as + 4-a4+ 208.5 + Eal + gaO =0
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1 1

5
ay+5-ag+30-ag + a-al +—ay+—a

2 24

1

ao al 32 73.3 34 335

_+__T+a6+7'a7+56'38= 0

—+—+—+
720 144 24 24 2

a:= Find(ao,al,az,a3,a4,a5,a6,a7,a8) -

! 0
__.a -
0 5,3

1 1
as +6-ac +42-a7 +—ay+—ay—ay +—

3.0+
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k=28
k
ARX) = Z (a-x)
i=0
Given

y"(X) + cos(x)-y'(x) + e y(x) = 0

y(0) =1

y(0)=0

y := Odesolve(x,2.6)

ys(x) — .

8
X X

—~ +
560 4032 120
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ys(X)

y(x)
000
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