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[ > p{x):=1l/x; q(x):=(x*2-1)/x*2;

1
p(x) =~
X
-1
q(x) = >

> del:=dAiff(y(x),x,x) + p(x)*diff(y(x),xn) + gq(x)*y({x) = 0;

9 E);yu) (X*-1) y(x)
del = 5’55’(-") + =+ ' ~=0
A4

x x
> solnl:=dsolve(del,y(x));

solnl =y(x)y=_CI Bessell( 1, x)} + _C2 BesselY(1, x)
> subs(y(x)s",lha(del));

)
o axy('r) (x* = 1) y(x)
;;y(x) + + =

e X xz

Bessell( 1, x)

Bessell(0, x) -
Bessell( 1, x) X
_CI| —BesselJ(1,x) + 5 -
X X
BesselY( 1, x)
, BesselY(0, x) - -
BesselY(1, x) X
+_C2}| -BesselY(!1, x)}+ -, -
X X
Bessell( 1, x) BesselY(1, x)
_CIBesselJ(0,x) —— |+ _C2| BesselY(0, x) - -
x X

+
X
(x* = 1) (_CI Besseld(1, x) + _C2 BesselY(1, x))
.|..

2
X

"> simplfy(”);

_ P 27 sy
simplfy| | 5 y(x) |+ + PR
ox X

Bessell(1, x)
Bessell(0, x) ~
Bessell( 1, x) X

.Jr2 X

C1]—-Bessell(1, x)+

BesselY(1, x)
BesselY(0, x) —
BesselY(1, x) X

xz X

+_C2| -BesselY(1l,x)+
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BesselJ(1, x)
_CI| Bessell(0, x) - ‘ + _C2| BesselY(0, x) -
X

+ SN
X

BesselY(1, x) ]
X

s (x" = 1) (_CI BesselJ(1, x) + _C2 BesselY(1, x))
2

| X
[ 777
[ > p(x):ap(xn); Q(x)sa(4*x*2-1)/(4*x*2);
l
px)=—
X
_l4ax’-1
q(x) =7 2

> de2:=diff (v{x),x,x) + p(x)*diff(y(x),x) + g(x)*y(x) = 0;

= y(x)
Gl o 1 (44" -1)y(x)
de2 =| == y(x) |+ ———p =t _
! ) (axzy(”] x 4 e 0

"> soln2:=dsolve{de2,y(x)):;
_Clcos(x) _C2sin(x)

| soln2 =y(x)= 1/; + ﬁ

[ > gubs(y(x)=*,lhs(de2));

3 ~=y(x)
i ) |+ dx y(x +l (4 x* - ) y(x) _§_ _Cl pps(x) . _Clsin(x) _CI CQS(_X_),
o’ x 4 x2 4 P ST *f;
3 _C2sin(x) _C2cos(x) _C2sin(x)

+_ _
512 32
4 x x! A x

_Clcos(x) _ClIsin(x) 1_C2sin{x) _C2cos(x)

1
+"2 o2 - "/; —E B2 + \/’; B
x

_Clcos(x) N _C2sin(x) ]

2__
& wr: s
+4 xz

> simplify(v);

o . 0
L4 3w 4| =y x+4y(x) - y(x)

ox
] 4 X =0
[ > pi(x):1=0; g{x):1=-2%x/((x*(x~1))*2);

p(x):=0
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g{x) =—

> del:=diff(y(x),x,x) + p(x)*Aiff(y(x),xn) + q(x)*y(x) = 0;

J’ y(x)
ded =|——vy(x) |-2—=0
‘ (axzyx ) x(x—1)

> s80ln3:=dsolve(de3,v(x));

Clx _C2 (x2—2 In(x)x—1)
+ -

soln3 =y(x)=
i x~-1 x-1
[ > p(x)1m(2%xAr3-10%x) /(2 4-1); (x):1={16*x*4+16)/(x*4~1)*2;
- 2x —10x
px)=——"—""—
-1
16 x* + 16
) ==y
L (x'=1)

[ > ded:=diff(y(x),x,x) + p(x)*diff(y(x),x) + g(x)*y(x) = 0;

3
3—
[az J (2 IOX)(axym] (16 x* + 16) y(x)
ded = + g -

T ¥x) p 5 0
ax x -1 (x4_])

> golnd:=dsolve(ded,v(x));

soln4 =
Cl V3 emi=Invmt=Ion (2 4y 2 3 (I =25y 4 10(1 + 1))
(x): - : = . —
I d P X+l
> plax)s=4/(x*(x-1)); g(x):=2%x/(x*(x~1))*2;
(x) !
X)=—""""
P x(x—-1)
(x) ?
X)=—""""7
d x(x—1y

> deS:=diff(y(x),x,x) + p(x)*diff(y(x),x) + qi(x)*y(x) = 0;

SRR
de5 = 5? y(x) |+4 PPN +2— =0
x

> soln5:=dscolve(da5,y(x));

LR

solnd =y(x)=
Cl(x=-2) _C2(xX=3x"~15x+18+6In(x—1)x*—18In(x-1)x+121n(x- 1))
+ - — .
i x-1 (x—1)
> px) 1=2*x/(x*2-1); Q(X):1=-2*%(x42~-1)/(x*2~1)42;
X
p(x) =27
x -1
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(x) 2
qxy=——7F""-
X~ 1

> deb:mAlff (y(x),x, %) + p(x)}*Aiff(y(x),x) + q{x)*v(x) = 0;

d
3 x[_ Y(x))
det : ( ]+2 ox yex)

= g;zy(x) -2 =0

2 2

x -1 x -1
> goln6:=dsolve({deb,y(x));

1 1
soln6 :xy(x)z__CIx+_C2[—Eln(x-— 1)x+51n(x+ Pyx- l)

> P(x)s=(3*x-1)/(2*x*(x-1) ) sq(a) e ==-2% (2 2+x) / (4* (x* (x-1))*2);

I 3x-1

p(x) = 2‘“‘“&_1)‘
1 x+x___~
) -1y

> de7:=diff (y(x),x,x) + p(x)*dAiff(y(x),x) + gq(x)*y(x) = 0;

0
-1
Jo7 iz_ ( * )[ (x)] l(x +x)y(x)
e7 = S y(x) |+ '
ox 2 x(x-l) 2y (x=1)?

> gsoln7:adsolve(de?,y(x));

Ccl 1_C2 -3+
soln7 =y(x)= - J—( 2

173
> px):=z x/(x*x+1); q(x):= 2*(x*2+1)/(x*x+1)*2;

X

plx) ==
2+ 1

qlx) ==
X+

> de8:=diff(y(x),x,x) + p(x)*diff(y(x),x) + g(x)*y(x) = 0;

d
= y(x)
L (a y ]
de8 = [a 2y(x)]+"‘“2 “*—*"+2"&‘)“"=0
X

¥+ 1 P+
> soln8:=d4s0lve(de8,y(x));

1 1
soln8 =y(x)=_CI hypergeom[[—l 2, l»\[?.—], {“] —--'I(x +I))

v 221D hypergeomﬂ—lf+ 42 4= H—] ——I(x+1)]

> p(n) i=~(n22-2) / (x¥(x*2=-1)) ;q(x) s=(x*6~ 3*x*4+2*x*2)I(x*z*(x*z-l)*
2);
-2

x(x*=1)
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P R B
q(X) = A

2
I L=
[ > de9:=diff (y(x),x,x) + px)*diff(y(x),x) + q(x)*y(x) = 0;

o
; (xz——z)(*—-ym)
3 6~ 4 2
de9 = (“"‘2‘3/(1)]* " o =+ (X -3x+2x z)y(x_)_ ={
. x (=1 A=)

X

[ > soln9:=dsolve(ded,y(x));
soln9 =y(x)=

0 , d
DES()I[{ (x’ = x) [;_Y(r)]+ (—x"+2) (— Y(x))+(x3 20 Y(x) ) {_Y(x) }J
X

i ox~
[ 777
[ > p(x)t= =(x~1)/%; @q{x):m -%/%*2;
x—1
p(x) =~
X
1
q(x) =-—"
X

- > delO:=diff(y(x),x,x) + p(x)*Aiff(y(x),x) + g(x)*y(x) = 0;

)
— 1 ——
5 ) (x )_(ax’"”J o)

W delQ = (g y(x)

[ > s8olnl0:=dgolve(dell,y(x));

X X

_C2 hypergeom([ 1,111 1, -l
X ]
“ -

(> p{x):m 0; qQ(x)em= (~HA2+4%*x-3) /% 2;

solnl0 =y(x)=_Cle'+

p(x) =0
-x“+4x-3

q(x) = 2

X

> dell:=Aiff (y(x),x,x) + p(x)*Aiff(y(x),x) + gq(x)*y(x) = 0;

aZ .2 4r— X
dell :=(;;y(l)}+( X +4x—3)y(x) 0o
X

2
X

> golnll:=dsolve(dell,y(x));

82
solnll = y(x)=DESol({ ' [;_Y(x)]+(-—x2+4x— 3)_Y(x)}, {__Y(x)}]
. X
LM
(> p(x)tm(~3*x+1)/x; g(x):1=(2*xr2-3*x-4) /x*2;
-3x+1
p(x) = T
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L

L
[

> del2:=diff(y(x),x,x}) + P(x)*Aif€(y(x),x) + g(x)*y{x) = 0;

d
] - 1 m 1

o’ (Dx+ )[axyu)] (2% ~3x-4) y(x)
del2 = gjy(x) + + 5 =()
X

> solnl2:=dsolve(del2,y(x));

Cle _C2(X*-3x+6x-6)e?
solni2 =y(x)=— +

X X

X '
> p{a) e (14*x~16)/(24*x* (x~1) ) ;qg(x)s=2~11%x*(x~1)/(24%x* (x~1))+2;
1 14x—-16
P Y G- 1)
_ 11 I
ax) TT5I6 x(x- 1)

> de29:wdiff(y(x),x,x) + p(x)*diff(v(x),x) + gq(x)*y(x) = 0;

o
, 14x-16)| —y(:
(a— J 'l( * 6)(axy(r)] 11 y(x)
de29 ={ —y(x) |+ — - =
ox* 24 x(x—-1) 576 x(x—1)

> soln29:=dsolve(de29,y(x));

79 = —_ ) _:, —— , f— _.., - \ —— R

> p(x)s=-(4*x+1)/(2*x); q(x):=4*(x*2+x-1)/(4*x*2);

(- ) _l_4x+1
plx):= P
CHx-1
qx)y ="~
X

> dedd:=diff(y(x),x,x) + p(x)*Aiff(v(x),x) + q(x)*y(x) = 0;

0

4 —_
e ¢ “”(axym] (2 +x- 1) y(x)

de43 = | — y(x) + " =0
ax' 2 X x

> solnd3:adsolve(dedld,y(x));

CI4Jax 46349 4/-2x=342 4fx +3 22
1/;1/-2x+3ﬁ ?x+3

__CZN/4x2+6x+94j—2x+3\/5¢/;+3 e("'—'ﬁwf:)

I ETRY
> subs(y(x)=",1lhs(ded3)):
> gimplify(");

soln43 =y(x) =

+
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-

? 9 E)
| [8 2y(r));r -!-4(aJr y(x))xz-s-[‘a_—xy(x_)]x—zy(x)x2~2y(x)x+2y(x)

————

% ;
[ > p(k) 3m=-2% (2%x+1) / (2*x* (%-1) ) ; @(3) 1=~ (64%x d+1) / (2%x* (x~1)) *2;

(x) 2x+1

X) = N

P x(x—-1)

. 1 64x* +1

q(x) =~
45 (x-1)

[ > dedd:=diff(y(x),x,x) + p(x)*diff(y(x),x) + q(x)*y(x) = 0;

2x+1 d
a-}_ ] ( x+ ) Y(Y)

RGO

I
dedd = (x) e
527 x(x=1) 4 Fx-1)?

] ox
[ > solndd:=dsolve({dedd,y(x));

soln44 = y(x) = DESol

-
&

d J
((dx*-8x"+4x )(;ju)]ﬂ—sx-‘+4xz+4x)(-é—_Y(x))+(—64x“—1)_Y(x)},
X X

{_Y(X)}J
[ 277
[> () :m~6*(2%x%+1) / (6*X* (x~1) ) ;q{%) 1=-(16*%4449) / (6*x* (x-1))*2;
(x) 2x+1
X)=- N
P x{x~1)
1 16x*+9
(x) o ——— e
36 F(x-1)°

(:v ded5:adiff(y(x),xn,x) + p(X)*Aiff(y(x),x) + g(x)*y(x) = 0;

%
) (2-I+1)( y(x ))
3 4
dets =| 2= y(x) |- Aox -“1“(16.:(_:#9))’(1‘1:
dx x(x—1) 36 P(x-1)

L

[ > solnd5:=dgsolve(ded5,y(x));

(473 1) 1043
(~2:30 | © __(__x— b ,

2

_C2
CIAfx 2730 X
soin45 = y(x)="— + - —.
L (x—1)!¢ (x—1)\®
(> suba (y(x)=", lhg(ded5));

3
: 2t 1)|—
2’ (2x+ )(axy(’t)} 1 (162°+9)y(x) | _Cle"23
— y(x) |~ o — - - -

dx

X (x—1) 36 Px-12 45 le
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Cl e(--ZJ'%r) 9 CI (~2i31x) 7 CI ( 2/3x) ) _CI (,x},t'.“}

+ -
GJ—(X 1)716 3[(1‘ i)1/6. ‘36 (x I)I'Hti 9 ( 1)7/5
4_C1'J;B( 213x) 1 C») (-~ 2!3x)5]l 1 C2e( 2!3:)‘7[ Z_Cze(—2/3x)%l

+ _ = .
9 (1_1)116 4 ¥'tix—1)e 6 \/-(x 1y’6 3 ﬁ(x__l)lx(s

02 (x- 19!6 e~ 2130 J(413x) CZ\/;e( 2!31)%1 2 CZ»\/;e(_?'”"')%l
- +nﬂ'—l—_ Srm—— —-_
x5/2 36 (I 1)1’5[6 9 (X"' )'Hb
C2 (x—1)13/6 ¢-2/30) (4130 4 C21/_ (-2/33) g 1 L2

1
~(2x+l)[2

i 9 (x=1)!¢

CIyx e g _Crafx ¥ 1 g1 1 _c2qfx 0 g

I

6 (“___1)7“5 3 (I__I')1/ﬁ 2 J;(x_l)lfﬁ 6 (x__l)-l'ff)
2 CE‘\/_ (-2/3. f)(?l 2 (x— I)l‘)lf&e(~2/3x)e(4f3.r)
3

J/(x(x-l))

(x )1;’6 x3/2
x e300 o a0 g
(16 x +9)
(x lyfa (x lfiﬁ )
36 P (x-1)
4135 (1103
YDl = 5 —dx
x

- > simplify(");

L[ 72 az( 3| L 27| 2 -)3
% 8 2y(x) xt - axzyx) X+ 3 axﬂ_,y(.’c) X axyu) X

J 2 J 4 2 2
£36[ = y(x) [F+36] —y(x) [~ 16 y(x)x* = 9y(x) |/ (P (x-1)1)=0
I ox dx
[ > p(x):=0; q(x):1=3%(x*4d-x42+1)/(2*%n*(x42-1))42;

p(x) =0

3 -2+

q(x) =5
2,2

X (x"—=1)

[ > de50:=diff (y(x),x, %) + D(x)*ALEE(v(R), %) + Q(x)*y(x) = 0;
9* 3(xt-xP+1
de50 = — y(x) +‘_(x )X(x)z

x (x
> $0ln50:=ds0lve(de50,v(x));

L7

[ > quit;
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