> restart,

> libname := "maple.lib", libname;

i libname = "maple.lib", "/opt/maple2019/1ib" 1)
> with(TruncatedSeries);

i [ LaurentSolution, RegularSolution | 2
> eql == (x +0O(x"2)) * (theta(y(x),x, 1)) + (-x +O(x"2)) *y(x);

] eql == (x +0(x*)) 8(y(x).x, 1) + (-x +0(x*) ) y(x) 3)
> LaurentSolution(eql, y(x));

[x_cl +O(x2)] 4)

> LaurentSolution(eql, y(x), degree’ =2);
[x_cl—i-x2 (‘U[o,z] _cl—U[Lz] _cl) +O(x3)] 5)
> eq2 = (x +0O(x"3)) * (theta(y(x),x, 1)) + (-x +x"3/2 +0(x"4)) *y(x);

3
eg2 = (x+0(¥)) 0(y(x),x, 1) + (‘X + x? +0(x") ) y(x) 6)
=> LaurentSolution(eq2, y(x));
[x_c1 +O(x3)] )
[ > eq3 = (x +x"2/2 +0(x"3)) *theta(y(x),x, 1) + (-x-x"2-x"3/2 +0(x"4)) *y(x);
) 3
eq3 = (x +- +O(x3)) O(y(x),x, 1) + (—x—x2 - +o(x") ) ¥(x) ®)
=> LaurentSolution(eq3, y(x));
2
x ¢
x_c+ 2_ 1 +0(x) 9)
> eq4 = (-1 +x+0(x"2)) *theta(y(x),x,2) + (-2 +O(x"2)) *theta(y(x),x, 1) + (x +O(x"2)) *y(x);
i eqgd = (-1 +x+0(x2)) O(y(x),x,2) + (-2 +O(X2)) O(y(x),x 1) +(x+0(x2))y(X) (10)
> LaurentSolution(eq4, y(x));
xX_c )
o+ +0(x%) (11)
=> LaurentSolution(eq4, y(x), ‘degree =3);
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> eq5 = (-1+x+x"2+0(x"3)) *theta(y(x),x,2) + (-2 +0(x"3)) *theta(y(x),x, 1) + (x +6*x"2
+0(x"4)) *y(x);
i eq5 = (-1+x +x +O(x3)) O(y(x),x,2) + (-2 +O(x3)) 0(y(x),x, 1)+ (x + 6 +O(x4) ) ¥(x) (13)
[ > LaurentSolution(eq3, y(x));
¢ 5_¢ xX_c, 5x° Cy 13%° ¢y 4

2 b + ¢, +0(x), ¢, + g + 6_ + 30_ +0(x")

> eq6:= (-1+x+x"2+0(x"3)) *theta(y(x),x,2) + (-2 +x*2 +O(x"3)) *theta(y(x),x,1) + (x +6*x
A2 +0(xM)) *y(x);

eq6 == (-1+x+x"+0(x")) B(y(x),x2) + (-2+27+0(x")) B(r(x),x, 1) + (x + 6 (19

ol

> LaurentSolution(eq6, y(x));
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] [_c1+ sttt o +0(x")
> eq7 = (1 +0(x))* (theta(y(x),x,1)) + (x4 +0(x"5)) *y(x);

eq7 = (1+0(x)) 8(y(x),x,1) + (x* +0(x") ) y(x) (17)

(16)




> LaurentSolution(eq7,y(x));

o — 4_ +O(x5) (18)
> eq8 = (1 +0(x)) * (theta(y(x),x, 1)) + O(x) *y(x);
eq8 == (1 +0(x)) B(y(x),x, 1) +O(x) y(x) 19)
> LaurentSolution(eq8, y(x));
[_cl -I—O(x)] (20)
> eq9 = (2+0(x)) * (theta(y(x),x, 1)) + (1 +O0(x)) *y(x);
eq9 = (2+0(x)) 0(y(x),x, 1) + (1 +0(x)) y(x) (21)
> LaurentSolution(eq9, y(x));
[ ] 22)
> eql0 = (-x+x"2+x"3+0(x"4))* (diff y(x),x,x)) + (-3 +x+0O(x" *(diff (y ) + O(x"3)
*y(x); ,
d d
eql = (-x +7 4y +O(x4)) [g y(x)j + (-3 +x+O(x2)) (a y(x)) +O(x3) y(x) (23)
> LaurentSolution(eql0, y(x));
[_c, +0(x") ] (24)
> eqll == (x"2+0O(x"3)) *diff (y + O(x) *diff (y(x),x) + (1 +O(x)) *y(x);
2
eqll = (x +o(¢ )) (d—z y<x>] +0() (4 ¥ ]+ (1+0(x)) y( (25)
dx dx
> LaurentSolution(eqll, y(x));
FAIL (26)
>
> eql2 = (-1 +x+x*2+0(x"3)) *theta(y(x),x,2) + (-2 +0(x"2)) *theta(y(x),x, 1) + (O(x"4))
*y(x);
eql2 = (-1+x + 2 +O(x3)) O(y(x),x,2) + (-2 +O(x2)) 0(y(x),x, 1) +O(x4) y(x) 27
> RegularSolution(eql?2, y(x));
[_cl +O(x4)] (28)
> eql3 = (-1+x+x"2+0(x"3)) *theta(y(x),x,2) + (-2 +x*2 +0O(x"3)) *theta(y(x),x, 1) + O(x"4)
*y(x);
eql3 = (-1+x +x +O(x3)) O(y(x),x,2) + (-2 + 3 +O(x3)) O(y(x),x, 1) +O(x4) y(x) (29)

> RegularSolution(eql3,y(x));
(30)

X X

4
[—i L= + ¢, +0(x) +In(x) (_¢; +0(x*)), e, +0(x")

[ > RegularSolution(eql3, y(x), 'output'=literal');

4
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> RegularSolution(eql3, y(x), ‘degree’=2);
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oy T 5 § o) +ol) +1 o(x)
— 3 Uoa-a + 4 Uiiap— ) A Ug st g —C1 +O0(x") +In(x) (_cl + Olx ),_02
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[ > eql4 = (-1 +x+x"2+0(x"3)) *theta(y(x),x,2) + (-2 +0O(x"3)) *theta(y(x),x, 1) + O(x"4)
*y(x);
i eqld = (-1+x + 1 +O(x3)) 0(y(x),x,2) + (-2 +O(x3)) 0(y(x),x,1) +O(x4) y(x) (34)
[ > RegularSolution(eq14, y(x));
-4 4_¢ 4
2 T, —l—_cz-{—O(x),_cz—i-O(x ) (35)
i X
> eql5 = (1 +x"2 +0(x"3)) *theta(y(x),x,3) + (4-x+ (1/2) *x*2 +O(x"3)) * theta(y(x),x,2) + (4
-2*x +x"2 +0(x"3)) * theta(y(x),x, 1) + (x ) *y(x);
2
eqls = (1+x2+0(x3))9(y(x),x,3)—I—(4—x+x7+O x3))9 (4—2x—|—x2 (36)
| +0(¥) 8(y(x). x. 1) +0(x*) y(x)
[ > RegularSolution(eql5, y(x));
21 ¢ G
16 + 2 € 1 1 2
5 + = +_c3+0(x)+ln(x)(_—2+ ¢, +O( )]-I—ln( ) (_—+O(x3)],—2 (37)
X X 2x X
+ _¢; +0(x) +In(x) (_c2 +O(x3) ), _CyF O(x3)
=> eql6 = (-1 +x+0(x"3)) *theta(y(x),x,2) + (-1-x-(3/2) *x*2 +O(x"3)) * theta(y(x),x, 1) + (3/4
+ (1/4)*x+ (3/4) *x"2 +0(x"3)) *y(x);
2 2
eqlt = (~1+x+0(#)) 00rx),5.2) + -1 —x = 37x +0(9) Jont s+ (2 + L+ 35 @y
+0(x3))y<x)
=> RegularSolution(eql6, y(x));
2 8
NES [ L+ == 640 + i) (L +0(x3))),ﬁ (Le,+0(x)) (39)
X
[ > eql7 == (1 +0(x"2)) *theta(y(x),x,3) + (1 +2*x +0O(x"2)) *theta(y(x),x,2) + (2 +x +0O(x"2))
*theta(y(x),x, 1) + (2-x +O(x"2)) *y(x);
eql7 = (1 +O(x2)) 0(y(x),x,3) + (1 +2x+0(x2)) 0(y(x),x,2)+ (2 +x+O(x2)) 0(y(x),x,1) (40)

|+ (2—x+0(F)) yv)
> RegularSolution(eql7,y(x));
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> eql8 = (-x+x"2+x"3+0(x"4))* (diff (y(x),x,x)) + (-3 +x+2*x"2 +0(x"3))* (diff (y(x), x))
+ O(x"3) *y(x);

2
eql8 = (-x ++x +O(x4)) (% y(x)j + (-3 4+x 4257 +O(x3)) (% y(x)) +O(x3) y(x) 42
=> RegularSolution(eql8, y(x));
4
'_—C; + ;cl +_¢, +0(x) +1n(x) (_¢ +0(x") ), ¢, +0(x*) (43)
X
>
>
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