Ordinary Differential Equations by Maple

Shigeru OHKURO

Abstract

Ordinary linear. differential equations of 2" order are solved by Computer algebra using Maple software.
Present paper treats Homogeneus equations with rational function coefficients. Our results have great infulence on

the education of mathematical sciences.
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Appendix

DT eREOEANEDOREREZR LT,

> p(x):=(2sx"3-10¢x) / (x"4-1) ; a(x) :=(164x"4+16) / (x"4-1) "2;
2x-10 x
x -1
16 x'+ 16
(-1)
> ded:=diff(y(®,x 1) + p@diff(yx).x + q¢y@ =0;

d
(2 ¥-10 x) (é;y(x) J+ (16 x*+16) v(x)

p(x) :=

a(x) :=

aZ
ded := | — =
e [axzv(x) }+ o (,\*‘—1)2 0
> solnd:=dsolve (de4, y(@)) ;
colnl = vl . e(3 (cmU-Tx (eI (24
. - r+1
02 (£-1) e(ﬁ (<h(1-Tx)+In(1+10)))
¥ ¥+1
> simplify () ;
(£ 1) [ (—x— 1) W _(,‘J+ (x-1 W 2
e (x—1) W (—x—1)W®
- P+l
> subs (y (x) =soln4, 1hs (ded)) ;
0
(2 2-10 —
3 ¥) (axva (16 X' +16) v(x)
aXZ vix) |+ " + g —
x-1 (¥ -1)
I [ (-%1)
8_L‘Ie“"” ()rz—l)xz+4 ‘Clﬁ(i—1x+l+.’x)e (). %
(2+1)° (2+1)"
g =tie™ A cle™ (£-1)
(£+1)" (£+1)
1 1
(143 |- (-%1) N
i ”/_( (1-11? " {1+1x>2]° £
r+1
I I
(-%1)
+3—01[1-1x+1+1le° (r-1)
e+l

— 2% —



Ordinary Differential Equations by Maple

I I (—%1)
—C“ﬁ’—( - Tx 1+1x)° X+2 _Cl ¢'*"

¥+1 X+l
02 (£-1) e X 2 2 e
+8 : -8 s
(2+1) (2+1)

, I I %1
) 02 (#-1) ﬁ(1_1x+l+lx]e o 9 63 {x¥=1) e¥

(f+1ﬁ (f+lﬁ

I I %1
, et ‘szﬁ(i—fx+l+fx}e
+ +

£+1 x2+1

CZ(xz—l)«/—( : }e"‘

Ix)z (141 x)?
f+1

€2 (2-1) (1 ’:,X+ H‘r”]ze’”
+3 _ +(2X3—10X)
+1

[ I (—%1)
~1
2_cze‘-"” (F*-1) x ’Clﬁ(l—1x+l+1x)e gl
(f+1f X+l
C1e x €2 (xF¥-1) e® x 02 xeY
+2 -2 +2

P+l (X2+1)Z X+l

f_l)vq-(l—zxﬁ- !

e

1+17

) 1 ,/(f—l)
+

Cle™ (£-1) €2 (£-1) e’”]

-4

+

+

x+1 P+1

(f—lﬁ

%1 :=4/3 (<In(1-Tx)+In(1+1 x))
> simplify () ;

g 2 2
((aa—xzy X)]XX 2[; (x)]x“+(;—xzv(x)J+2x7 [%y{x}]

—2x3(-—v(x))—10x5(jly(x)]+H)x(jly(x))+16v(x).f+16y(x)
ox ox

(16 x“+16)[

+
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J/ (¥=1) =0

> =4/t (x-1)); q(x):=2¢x/ (x¢ (x-1)) 2;

4
plx) := x (x=1)

2
a(x) &= x (x-1)°%

> deS:=diff(y(,x 0 +p@diffy.0 + ¢@sy&

) — v(x)
de5:=[a—y(x)]+4 Cl PSS AT U

"
o

ox x (x=1) x (x-1)%
> soln5:=dsolve (de5, y (@) :
solny = yv(x) =M
x-1

+_C.2 (-3 x-15 x+18+6 In(x—1) ¥*-18 In{x—1) x+12 In(x-1))
(x=1)?

> subs (y (x) =solnS, 1hs (de5)) ;

)
— v{x)
3t ox y(x) €1 (x-2) (1
— v (x) 4 =2 = - = (2
(ax*y“’ J* (-0 T r (x-DP T (x-D®C x-nt
X X X 36 12
6 x—-6-6 (x—l’)2+24 x—1+12 In(x—1) +18 (x_l)z_x—l_ 1)
J/(x—1)2-4_cz
12
(3 £-6x-15+6 r +12 In(x=1) x-18 ———18 In(x~1) + J/
x-1 x-1 x-1
(e 1)r6 2 %1 = ol €I (x=2) N (1 G
(x-1)1 (x-1)° x—1
bd X 12
[3 X¥-6x-15+6 ; +12 In(x-1) x-18 TI—IS lll(){—l)+X_1 ]/
1 (x=2) (2%
+
€2 %1 x-1 (x-1)°
(x-1)1-2 —= /{x (x=1)) +2
! (x—l)"‘] L x (x-1)%

%1 = ©-3 x¥*-15 x+18+6 In(x-1) ¥-18 ln(x-1) x+12 In(x-1)
> simplify(°);
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2 2 2
((a%z‘ yix) )ﬁ—z (;? yv(x) )xﬂ[-aa? yv(x) }x+4 (%v(x) )x

-4 (Sa} v (x) )+2 y(x) )/ (x (x-1)%) =0
>pl =2/ 2-1); ql =24 (x"2-1)/x"2-1) "2;

X
r-1
_r
-1
> deb:=diff (y(@),x, %) + p@+diff y@.x) + a@sy@® = 0;

x(iv{x}J

o ox y(x)

= | — ) |+2 - -2 = =0
deb (axz yix ]+ T 1

> soln6:=dsolve (de6, y(x)) ;

solnb = y(x)=_CI x+_C2 (—% ln(x-1) x+% ln(x+1) x—l]
> subs (y (x) =soln6, 1hs (de6)) ;

)
. x(—ytxl]
a—y(x) FPPRY. -2 Aty
ox* -1 -1
1 X 11 X 1
'02(2 (x-1) x-1 2 { +1)2+X+1]

- X
’ 1 x 1 1 x |
x(_CH_CZ[—Z —2111(X—l)+2 x+1+5 1n(x+1))]

p{x) =2

q(x) := -

+2

1
Cl x+_C2 (_E In(x-1) )(+l ln(x+1) X—l)

2
-2
-1

> simplify (°) ;

a? 2
[g y(x) sz—(;—xz y(x) )+2 x(aixy{x) }—2 yv(x)
-1

=0
> Quit;

Quit
>
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