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1.1 problem 1

Internal problem ID [4172]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter 1, Nature and meaning of a differential equation between two variables. page
12

Problem number: 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y' +ytan(z) =0

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 8

-

Ldsolve(diff(y(x),x)+y(x)*tan(x)=0,y(x), singsol=all)

~—

y(x) = ¢y cos (z)
v/ Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 15

e

LDSolve [y' [x]+y[x]*Tan[x]==0,y[x] ,x,IncludeSingularSolutions -> True]

~—

y(x) — ¢; cos(z)

y(z) =0



1.2 problem 2

Internal problem ID [4173]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter 1, Nature and meaning of a differential equation between two variables. page
12

Problem number: 2.

ODE order: 2.

ODE degree: 1.

(4

CAS Maple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, ‘_with_symmetry_[0,F(

2y — 2z +2y =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 13

( hY

dsolve(x~2*diff (y(x),x$2)-2*x*diff (y(x),x)+2*y(x)=0,y(x), singsol=all)

y(z) = cox® + c1

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 14

LDSolve [x~2*y' ' [x]-2*x*y' [x]+2*y[x]==0,y[x] ,x,IncludeSingularSolutions -> True] J

y(x) = z(cox + 1)



1.3 problem 3

Internal problem ID [4174]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter 1, Nature and meaning of a differential equation between two variables. page
12

Problem number: 3.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, ‘class A‘], _rational, _dAlembert]

'+ 2z —y=0

v Solution by Maple
Time used: 0.172 (sec). Leaf size: 75

r

Ldsolve(y(x)*diff(y(x),x)“2+2*x*diff(y(x),x)-y(x)=0,y(x), singsol=all)

y(x) = —ix
y(x) =iz
y(z) =0

| —



v/ Solution by Mathematica
Time used: 0.462 (sec). Leaf size: 126

LDSolve [y [x]*(y' [x])~2+2*x*y' [x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True] J




1.4 problem 4

Internal problem ID [4175]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.

1913

Section: Chapter 1, Nature and meaning of a differential equation between two variables. page
12

Problem number: 4.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

y'Q(—r2+1) +1=0

v/ Solution by Maple
Time used: 0.172 (sec). Leaf size: 33

-

dsolve(diff (y(x),x) 2% (1-x"2)+1=0,y(x), singsol=all)

N\

y(z) =1n <x+\/m> +c
y(z) = —In <x+\/m> +c

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 41

-

LDSolve [y' [x]"2*(1-x"2)+1==0,y[x] ,x,IncludeSingularSolutions -> Truel

~—/

y(x) — —arctanh( +c

=

y(z) — arctanh(

T
——:ﬁ = 1) +c



1.5 problem 5

Internal problem ID [4176]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.

1913

Section: Chapter 1, Nature and meaning of a differential equation between two variables. page
12

Problem number: 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_linear, ‘class A‘]]

/

Yy —e®—ya=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 12

Ldsolve (diff (y(x) ,x)=exp(a*x)+a*xy(x),y(x), singsol=all)

y(@) = (2 +c1)e™

v Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 15

-

LDSolve [y' [x]==Exp[a*x]+a*y[x],y[x],x,IncludeSingularSolutions -> True]

~—

y(z) = e (x + c1)



1.6 problem 9

Internal problem ID [4177]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter 1, Nature and meaning of a differential equation between two variables. page
12

Problem number: 9.

ODE order: 2.

ODE degree: 2.

CAS Maple gives this as type [[_2nd_order, _missing x]]

3
(1 + y'2> —a%y"? =0

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 96

-

dsolve ((diff (y(x),x)"2+1)"3=a"2*x(diff (y(x),x$2))"2,y(x), singsol=all)

N\

y(x) = —iz+

y(x) =iz +c
at+zxr+c)la—x—c
y(z) = — et el ),
Va2 —c —2cx — 2
at+zx+c)la—x—c
y(x) _ ( 1)( 1) + ey

Va2 —c —2cz — 12

v/ Solution by Mathematica
Time used: 0.683 (sec). Leaf size: 129

LDSolve [(y'[x]~2+1)~3==a"2x(y''[x])"2,y[x],x,IncludeSingularSolutions -> True]

y(x) = ¢z —iv/(a+a(—c1) + z)(z — a(l +¢1))

y(z) = ca —iv/(z +a(-14c))(a+ acy + )

(

y(z) = i/ (a+a(—c1) +z)(z —a(l+c1)) + ¢,
(
(

y(x) =i/ (z +a(=14+c))(a+ac + 1)+ c
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2.1 problem 1

Internal problem ID [4178]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter 2, Equations of the first order and degree. page 20

Problem number: 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

(z+1)y+(1-y)zy =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 19

e

tdsolve((1+x)*y(x)+(1-y(x))*x*diff(y(x),x)=0,y(x), singsol=all)

~—

y(z) = — LambertW (—i)
1T

v/ Solution by Mathematica
Time used: 3.492 (sec). Leaf size: 28

‘ DSolve [ (1+x) *y [x]+(1-y [x] ) *x*y' [x]==0,y[x] ,x,IncludeSingularSolutions -> True] ‘

y(z) = —W (—e_m>

T

y(z) =0
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2.2 problem 2

Internal problem ID [4179]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.

1913

Section: Chapter 2, Equations of the first order and degree. page 20
Problem number: 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

Y —ay’z =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 18

-

Ldsolve (diff (y(x) ,x)=axy(x) "2*x,y(x), singsol=all)

~—

v Solution by Mathematica
Time used: 0.137 (sec). Leaf size: 24

LDSolve [y' [x]==a*y[x]~2*x,y[x] ,x,IncludeSingularSolutions -> Truel
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2.3 problem 3

Internal problem ID [4180]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter 2, Equations of the first order and degree. page 20

Problem number: 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

y2+xy2+(x2—m2y)y’:0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 34

~—

Ldsolve((y(x)‘2+x*y(x)‘2)+(x“2—y(x)*x‘2)*diff(y(x),x)=0,y(x), singsol=all)

_Cl+%
z In(z)+LambertW [ — ET z+ecjz—1

y(z)=e ’

v/ Solution by Mathematica

Time used: 5.631 (sec). Leaf size: 30

‘ DSolve [(y[x] ~2+x*y [x] ~2)+(x"~2-y [x]*x~2) *y' [x]==0,y[x] ,x,IncludeSingularSolutions J—> Truel
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2.4 problem 4

Internal problem ID [4181]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson
1913

Section: Chapter 2, Equations of the first order and degree. page 20

Problem number: 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

ry(z®+1)y —1—-y*=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 54

Ldsolve (xxy (x)* (1+x72) *diff (y(x) ,x)=1+y(x) "2,y(x), singsol=all)

~—

V(2 +1) (az? - 1)
2241

V(2?2 +1) (az? - 1)
z?+1

y(z) =

y(z) = —
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v/ Solution by Mathematica
Time used: 1.223 (sec). Leaf size: 130

kDSolve [x*xy [x]* (1+x~2) *y ' [x]==1+y[x] "2,y [x] ,x,IncludeSingularSolutions -> True] J

z) = —
y(z) =1
(2) > V=14 (-14e*1)z?
Y 2 +1
y(r) — —i
y(r) — i
2+ 1
xTr) —
ey e
22 —1
y(x) a



16

2.5 problem 5

Internal problem ID [4182]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter 2, Equations of the first order and degree. page 20

Problem number: 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

z vy o _
14y z+1
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v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 720

Ldsolve (x/ (1+y(x) )=y (x)/ (1+x) *diff (y(x) ,x) ,,y(x), singsol=all) J

y(z) .

(=1 +40® + 622 + 126 + 2/40 + 120 + 24c;0% + 927 + 366,27 — 227 + 366 — 307 — 6¢1 )

2
1

_|_

1

2 (—1 + 423 + 622 + 12¢; + 2\/4:106 + 122° + 24c¢123 + 9x* + 36¢122 — 223 + 36¢2 — 312 — 661) s

1
(—1 + 423 + 622 + 12¢; + 21/425 + 1225 + 24¢,23 + 9z* + 36¢,22 — 223 + 36¢3 — 322 — 6c1> °

4
1

=

4 (—1 + 423 + 622 + 12¢; + 21/425 + 1225 + 24¢,23 + 9z* + 36¢122 — 223 + 36¢% — 322 — 601>
1

1
3
(— 1+423 4622 +12c1+2 \/4366+12x5+2401ac3+9x4-|—36c1w2 —2x3+360% —3z2 —601)

V3 -

2

2 (—1+4x3+6x2+12c1+2, [4x6+12x5+

y(z) =

=

(<1 +40% + 62 + 126 + 2/40 + 120 + 24c;0" + 927 + 366,27 — 227 + 366 — 307 — 6¢1 )

4
1

=

4 (—1 + 423 + 622 4+ 12¢; + 2\/4x6 + 122° + 24c¢123 + 9x* + 36¢122 — 223 + 36¢2 — 312 — 601)
1

1
3
\/_ (—1+4z3+6z2+12c1+2\/4m6+12m5+24clz3+9z4+36c1z2—2z3+36c§—3x2—6c1)
3 -

2

2 (—1+4x3+6x2+12c1+2‘ [ 42641225+
+




v/ Solution by Mathematica
Time used: 4.115 (sec). Leaf size: 346

18

kDSolve [x/ (1+y[x])==y [x]/(1+x) *y"' [x] ,y[x] ,x,IncludeSingularSolutions -> Truel

1
y(z) — 3 {’/4953 + 6224 /=1 + (423 + 622 — 1 +12¢;) 2 — 1 + 12¢;

1
_|_
{’/4z3 4622 +\/—1+ (423 + 622 — 1 +12¢;)2 — 1 4 12¢;

1
y(@) = 2i(\/§+z’> U4 + 622 + /=1 + (42® + 627 — 1+ 126)% — 1 + 12¢,

—2—2iv3
. V3
€/4m3—|—6x2+\/—1+(4x3+6x2—1+12cl)2—1+1201

-1

1
y(z) — g —2(1 +¢\/§> \3/4x3 + 622 +\/—1+ (423 + 622 — 1 +12¢;)2 — 1 4 12¢;

N 2i(v/3 + 1)
{'/4z3 + 6224+ /—1+ (423 + 622 — 1+ 12¢;)2 — 1 4+ 12¢;

—4

—4
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2.6 problem 6

Internal problem ID [4183]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.

1913

Section: Chapter 2, Equations of the first order and degree. page 20
Problem number: 6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Y+ — a2 =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 40

-

Ldsolve(diff (y(x),x)+b~2xy (x)"2=a"2,y(x), singsol=all)

~—

a(e—2abcl—2zba + 1)
y(x) == b (e—2abcl—2mba _ 1)

v Solution by Mathematica
Time used: 3.193 (sec). Leaf size: 37

e

LDSolve [y' [x]+b~2*y[x]~2==a"2,y[x],x,IncludeSingularSolutions -> Truel

~—  /

o(z) — atanh(all))(w +¢))
y(z) = —%
y(z) = %
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2.7 problem 7

Internal problem ID [4184]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter 2, Equations of the first order and degree. page 20

Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

1+ 92
r_ - < =
Yo +1 0
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 9
Ldsolve (diff (y(x),x)=(y(x)"2+1)/(x"2+1) ,y(x), singsol=all) J

y(z) = tan (arctan (z) + ¢1)

v/ Solution by Mathematica
Time used: 0.242 (sec). Leaf size: 25

LDSolve [y' [x]==(y[x]~2+1)/(x~2+1),y[x],x,IncludeSingularSolutions -> True] J

y(z) — tan(arctan(z) + ¢;)
y(z) > —i

y(z) =1
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2.8 problem 8

Internal problem ID [4185]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter 2, Equations of the first order and degree. page 20

Problem number: 8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

sin (z) cos (y) — cos (z)sin (y)y' =0

v Solution by Maple
Time used: 0.141 (sec). Leaf size: 11

e

tdsolve(sin(x)*cos(y(x))=cos(x)*sin(y(x))*diff(y(x),x),y(x), singsol=all)

~—

y(z) = arccos (COS (x)>

&

v/ Solution by Mathematica
Time used: 5.295 (sec). Leaf size: 47

‘ DSolve [Sin[x]*Cos [y [x]]1==Cos[x]*Sin[y[x]]*y' [x],y[x],x,IncludeSingularSolutions -F True]

y(x) — — arccos (%cl cos(a;))

y(x) — arccos (%cl cos(w))



22

2.9 problem 9

Internal problem ID [4186]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson
1913

Section: Chapter 2, Equations of the first order and degree. page 20

Problem number: 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

azy +2y —zyy =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 40

Ldsolve(a*x*diff(y(x),x)+2*y(x)=x*y(x)*diff(y(x),x),y(x), singsol=all)

-/

2 _2c
a

e a >+21n(x)+201

y(z) =e" :

a LambertW (— z

v/ Solution by Mathematica
Time used: 60.019 (sec). Leaf size: 29

-

LDSolve [a*xx*xy' [x]+2*y [x]==x*y[x]*y' [x],y[x],x,IncludeSingularSolutions -> True]

J

a

%1 —2/a
y(x) = —aW (—L>
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3.1 problem 1

Internal problem ID [4187]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter VII, Solutions in series. Examples XIV. page 177

Problem number: 1.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

zy'+(+n)y+(n+1)y=0

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.031 (sec). Leaf size: 248

‘Order:=6; ‘
‘dsolve(x*diff(y(x),x$2)+(x+n)*diff(y(x),x)+(n+1)*y(x)=0,y(x),type='series',x=0);J

—n+1 1 1 1 3
y(z) =z <1+2_2+n$+3(_3+n)(_2+n)x 4(n—4)(—3+n)(—2+n)x

1 4

T = =0 (=34 n) (=24 )"
1 5 .'L'G

o m_d (3t (2rn” Ol >)

x5+0(x6))

te 14_—71—1%_‘_1714-2%2 1n+3x3+1n+4x4 1 n+5
2 n 2 n 6 n 24 n 120
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v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 519

kAsymptoticDSolveValue [xky ' ' [x]+(x+n) *y ' [x]+(n+1) *y [x]==0,y[x] ,{x,0,5}] J
y(z) = o ((—n —D(n+2)(n+3)(n+4)(n+5)2° (-n—1)(n+2)(n+3)(n+4)z*
2\ n(2n +2)(3n + 6)(4n + 12)(5n + 20) n(2n + 2)(3n + 6)(4n + 12)
(=n=-1(n+2)(n+3)z®> (-n-1)(n+2)2* (-n—-1)z N 1)
n(2n + 2)(3n + 6) n(2n + 2)
+c (_ 72011,'5
"\ ((T=-n)2-n)+n2-n))(2-n)B—n) +nB-n)(B—n)4—n)+n(4—n))((4—n)(5-
120z*
+ (1-n)2-n)+n2-n))((2—n)B3—n)+nB—-n))((3—n)4—n)+n(d—n))((4—n)(5—n)+
2473
(A=-n)C-n)+n2-n)(2-n)B—n)+nB—n))(B—-n)4—n)+n4—n))
62> 21
+

(1-n)2-n)+n2-n)((2-n)B—-n)+n(B—-n) (1—-n)2-n)+n(2-n)
+ 1) z "



26

3.2 problem 2

Internal problem ID [4188]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter VII, Solutions in series. Examples XIV. page 177

Problem number: 2.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

y'+ay=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 24

p
‘0rder:=6;
Ldsolve(diff(y(x),x$2)+x*y(x)=0,y(x),type='series',x=0); J

3

y(z) = (1 - %) 4(0) + (w _ %x‘*) D(y) (0) + O(«°)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28

LAsymptoticDSolveValue [y'' [x]+x*y[x]==0,y[x],{x,0,5}] J
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3.3 problem 3

Internal problem ID [4189]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter VII, Solutions in series. Examples XIV. page 177

Problem number: 3.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

20y —y'z+ (—2z> +1)y—2* =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 45

‘0rder:=6; ‘
dsolve(2*x‘2*diff(y(x),x$2)—x*diff(y(x),x)+(1—x‘2)*y(x)=x‘2,y(x),type='series',x=p);

N

y(z) = avx (1 yLle 1 a4 g (xs))

6 168
+ e 1+ix2+iaz4+o(z6) +a° 1JriaserO(ac‘*)
2 10 360 3 63

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 160

e

LAsymptoticDSolveValue [2#%x72%y"' ' [x]-x*y' [x]+(1-x"2) *y [x]==x"2,y[x],{x,0,5}]

~—

11/2 7/2

8 zt  z? 8 2t z? x x
el | el RN | — _z
y(@) = C2x<28080 360 "0 ) +c”/5(11088 T8t T ) +\/5< 1980 ~ 35

213/2 8 zt  2? ) x> 23 8 zt  x? )
3 ><11088+1_68+EJr )“'(%Jrl_s”') (28080+%+E+ )
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3.4 problem 4

Internal problem ID [4190]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter VII, Solutions in series. Examples XIV. page 177

Problem number: 4.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

zy” + 2y +a*2’y —2=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 50

~N

‘0rder:=6; ‘
Ldsolve(x*diff(y(x),x$2)+2*diff(y(x),x)+a“3*x‘2*y(x)=2,y(x),type='series',x=0); J

N c2(1— gadz® + 0 (2f))

1 1
y(x) = (1 — Ea3x3 +0 (xG)) + x(l — %a3x3 +0 (-’E5))

x
v/ Solution by Mathematica

Time used: 0.018 (sec). Leaf size: 136

LAsymptoticDSolveValue [xxy' ' [x]+2*y' [x]+a~3*x~2*y[x]==2,y[x],{x,0,5}] J

aem

abzb  adz? ) 02(W06 - % + 1)
1)+

T
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3.5 problem 5

Internal problem ID [4191]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter VII, Solutions in series. Examples XIV. page 177

Problem number: 5.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

v +azx’y—z—1=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 30

‘0rder:=6;
dsolve (diff (y(x) ,x$2)+a*x"2xy(x)=1+x,y(x) ,type='series',x=0);

N

az? 1. 2 g3 ;
y(z) = (1—5) y(0) + (x—%ax )D(y)(0)+5+€+0(a¢ )
v/ Solution by Mathematica

Time used: 0.013 (sec). Leaf size: 44

LAsymptoticDSolveValue [y'' [x]+a*x~2*y[x]==1+x,y[x],{x,0,5}]

() > ¢ x_a_x5 +c 1_a_x4 +33_3+m_2
y 2 20 1 12 6 ' 2
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3.6 problem 7

Internal problem ID [4192]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter VII, Solutions in series. Examples XIV. page 177

Problem number: 7.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

x4y//+y/z+y — 0

With the expansion point for the power series method at x = 0.

X Solution by Maple

‘Order:=6;
‘dsolve(x‘4*diff(y(x),x$2)+x*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);

No solution found
v Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 49

LAsymptoticDSolveValue [x~4x*y' ' [x]+x*xy' [x]+y[x]==0,y[x],{x,0,5}]

c1(1 — z?) B

y(z) — + coe2:? (4202° + 452" + 62° + 1) o*
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3.7 problem 8

Internal problem ID [4193]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter VII, Solutions in series. Examples XIV. page 177

Problem number: 8.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

oy + (20 +z)y —4y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 45

‘0rder:=6; ‘
dsolve (x~2*diff (y(x),x$2)+(x+2*x~2) *diff (y(x) ,x)-4*y(x)=0,y(x) ,type="'series’',x=0)

N J

4 2 16 1 4
Y e T SR I SIS S S S 6
y(z) = 1z ( L = et et — o +0(z ))

N c2(—144 4 192z — 9622 + 32z* — 282° 4 O (29))

2
v/ Solution by Mathematica

Time used: 0.046 (sec). Leaf size: 208

LAsymptoticDSolveValue [x~2*y' ' [x]+(x+2*x"2) *y' [x]-4*y[x]==2,y[x],{x,0,5}] J

355721 105 T 5 5 1

+( 45 ' 1623 222 4z )(7936 1925 5z 22% 2 1

222 4z
& (T -3t 1) N ( 4z°  z* 162 22° 4z ) 5
Co x

35 21 105 " 5 5 1) \2430 T2025 T 216 T 45 T8 a2
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3.8 problem 9

Internal problem ID [4194]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.

1913

Section: Chapter VII, Solutions in series. Examples XIV. page 177
Problem number: 9.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

(—2*+ )y +3y +2y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 36

‘0rder:=6;
dsolve ((x-x"2)*diff (y(x) ,x$2)+3*diff (y(x) ,x)+2*y(x)=0,y(x) ,type="'series',x=0);

N

ca(—2 4 8z — 1222 + 8z% — 2z* + O (29))
72

y(z) = ¢ (1 — §x+ éxz +0 (:c6)> +

v/ Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 40

e

kAsymptoticDSolveValue [(x-x"2)*y'"' [x]+3*y' [x]+2*y[x]==0,y[x],{x,0,5}]

~—

1 4 2 2
y(m)—)cl(x2+ﬁ—4x—5+6) —|—CQ(%—§$+1)
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3.9 problem 10

Internal problem ID [4195]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter VII, Solutions in series. Examples XIV. page 177

Problem number: 10.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

(42° — 142® — 2z) y" — (62> =Tz + 1)y + (-1 +63)y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 28

‘0rder:=6; ‘
dsolve((4*x‘3—14*x‘2—2*x)*diff(y(x),x$2)—(6*x“2—7*x+1)*diff(y(x),x)+(6*x-1)*y(x)=p,y(x),type=

N

y(z) =ca1vz (142240 (2°) + c2(1 — 24+ O (2°))

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 25

‘ AsymptoticDSolveValue [ (4*x73-14*x"2-2%x) *y' ' [x]-(6%x"2-T*x+1)*y' [x]+(6%x-1)*y [x] =}O ,y[x]1,{x,0

y(z) = c1vr(2z + 1) + co(1 — )
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3.10 problem 11

Internal problem ID [4196]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter VII, Solutions in series. Examples XIV. page 177

Problem number: 11.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

z2y”+x2y'+(x—2)y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 43

e B

Order:=6;
‘dsolve(x‘2*diff(y(x),x$2)+x‘2*diff(y(x),x)+(x—2)*y(x)=0,y(x),type='series',x=0);

3 3 1 1 1
= 2 1__ 2 _ 3 4_ 5 6
y(z) = c1z < 22T 107 T 2% T g% 350 + O (z°

N c2(12 — 22° + 3z* — 32° + O (29))

x
v/ Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 60
LAsymptoticDSolveValue [x~2xy' ' [x]+x~2*y' [x]+(x-2)*y[x]==0,y[x],{x,0,5}] J

(z) = c z—3—x—2+1 +c z—G—x—5+3—fl—3—ﬁ+x2
y W8 6 z) "%\ 12710 4
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3.11 problem 13

Internal problem ID [4197]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter VII, Solutions in series. Examples XIV. page 177

Problem number: 13.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

o2y — 2% + (- 2)y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 47

e B

Order:=6;
‘dsolve(x‘2*diff(y(x),x$2)-x‘2*diff(y(x),x)+(x—2)*y(x)=0,y(x),type='series',x=0);

11 1 1 1
_ 2(14 = 2 3 4 5 6
y(z) =z ( + 2 502+ 150% T g% Tt gm0 + 0 (z°)

N (12 + 12z + 622 + 223 + z* + 525 + O (29))

x

v/ Solution by Mathematica

Time used: 0.024 (sec). Leaf size: 66
LAsymptoticDSolveValue [x~2xy' ' [x]-x"2*y' [x]+(x-2)*y[x]==0,y[x],{x,0,5}] J

O Y (A A S DY (A A A
y Noa"6 272 2\840 "120 " 20 ' 4
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3.12 problem 14

Internal problem ID [4198]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter VII, Solutions in series. Examples XIV. page 177

Problem number: 14.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

?(1—42)y" + ((-n+ 1)z — (6 —4n)z*) ¥ + n(-n+1)zy =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 471

‘Order:=6; ‘
dsolve(x‘2*(1—4*x)*diff(y(x),x$2)+((1—n)*x—(6—4*n)*x‘2)*diff(y(x),x)+n*(1—n)*x*y(#)=0,y(x),ty

N

1 1 1
y(z) = 2"¢y (1+nx+ 5n(n+3)gc2+ 6(n+5) (n +4) nz® + ﬂn(n+5) (n+7)(n+6)z*

+%(n+9)(n+8)(n+7)(n+6)nz5+o(x6))

4 (l—nx+%n(—3+n)x2—%(n—4)(n—5)nx3+in(n—5)(n—6)(n—7)x4
1 5 6
—Ho(n—G)(n—7)(n—8)(n—9)nz +0(z )) Ca
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v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 2114

LAsymptoticDSolveValue [x~2% (1-4%x)*y' ' [x]+((1-n) *x- (6-4*n) *x~2) *y ' [x]+n* (1-n) *x*y [Jx] ==0,y[x],{

y(z)
n2+n —n2+n—2(n+l)
2 (n2-+n) (64(n—n2) —128(n+1)) (16(n—n")—82(n+2) <8n_4(n_n2)_( (1_2)(("+1)+"(n+1) >>
512n — 256(n — n?) — (1—n)(n+1)+n(n+1) - (1=n)(n+2)+(n+1)(n+2)
_>
n24n —n2+n—2(n+1) (_
oy (n24n) (16(n—n?)—32(n+1)) (n=n) ~8(n+2) <8n_4(n_n2)_( (1_2)(("+1)+"<"+1) )>
128n — 64(n — n®) — (I—n)(n+)+n(n+1) (1-n)(n+2)+(n+1)(n+2) -
+
1-n)(n+4)+
n2+n —n2+n—2(n+1)
2 (n2+n) (4(n—n2)—8(n+1)) (—n2+n—2(n+2)) 8n—4(n—n2)—( (1_2)((n+1)+n(n+1) )> 3
32n —16(n —n%) — (I—n)(n+D)+n(n+1) (1-n)(n+2)+(n+1)(n+2) T
+

(1-n)(n+3)+ (n+2)(n+3)
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3.13 problem 15

Internal problem ID [4199]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter VII, Solutions in series. Examples XIV. page 177

Problem number: 15.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Y + (P +2z)y+ (-9 y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 41

‘0rder:=6; ‘
dsolve (x~2*diff (y(x) ,x$2)+(x+x"2)*diff (y(x) ,x)+(x-9) *y(x)=0,y(x) ,type='series' ,X=p) >

N

4 5) ) 1 1
—cxdl1=2 2 _ 3 4 5 6
y(z) = c1z ( =%+ o5g% ~ 1567 T 1% T go0° +0(z ))

. €2(=86400 + 34560z — 43202° + O (z%))

73
v/ Solution by Mathematica

Time used: 0.029 (sec). Leaf size: 60

LAsymptoticDSolveValue [x~2xy' ' [x]+(x+x"2) *y' [x]+(x-9) *y [x]==0,y[x],{x,0,5}] J

y "\ 522 " 20z 2\144 " 126 T 28 ~ 7
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3.14 problem 16

Internal problem ID [4200]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter VII, Solutions in series. Examples XIV. page 177

Problem number: 16.

ODE order: 2.

ODE degree: 1.

4

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear,

(a2+x2) y" + oz —yn® =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 72

‘0rder:=6; ‘
dsolve((a~2+x"2) *diff (y(x) ,x$2) +x*diff (y(x) ,x)-n"2*y(x)=0,y(x) ,type="'series',x=0)

N J

o= (14 + 0 ) 0
+ (x—i— (n ga;)x L _llggaj e )D(y) (0) +0(z°)

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 112

kAsymptoticDSolveValue [(a~2+x"2)*y"' ' [x]+x*y' [x]-n"2*y[x]==0,y[x],{x,0,5}] J
(@) > c nzb B n2z® N 325 N n2z3 B x_3 ta) e nz? B n2z? N n2z? +1
y 2\120a* ~ 12¢* ' 40a* " 642  6a? "\ 242~ 60t " 2a2
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3.15 problem 18

Internal problem ID [4201]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter VII, Solutions in series. Examples XIV. page 177

Problem number: 18.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer, [_2nd_order, _linear, ‘_with_symmetry_[0,F(x)]‘]]

(—$2+1) y”—y’m-l-ya2 =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 71

‘0rder:=6; ‘
dsolve ((1-x"2) *diff (y(x) ,x$2) -x*diff (y(x) ,x)+a"2*y(x)=0,y(x) ,type="'series’',x=0);

N J

o) = (1- 5+ HEAT)

N <x _ (a® —61) z3 N (a* — 1(;;24— 9) 335> D(y) (0) + O(a®)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 88

kAsymptoticDSolveValue [(1-x"2)*y' ' [x]-x*y' [x]+a"2*xy[x]==0,y[x],{x,0,5}] J

(@) = c a4x5_a2x5_a23:3+3_x5+x_3+x te a4x4_a2x4_a2x2+1
4 2\ 120~ 12 6 ' 40 ' 6 1\ 24 6 2




4 Chapter VII, Solutions in series. Examples XV.
page 194

4.1 problem 1 . . . . . . L
4.2 problem 2 . . . .. L
4.3 problem 3 . . . ...
4.4 problem 4 . . . . . . e e
4.5 problem 5 . . . ..
4.6 problem 6 . . . . . ..
4.7 problem 7 . . . .. L
4.8 problem 8 . . . . ..
4.9 problem 9 . . . .. L
4.10 problem 10 . . . . . .. L
4.11 problem 11 . . . . . . . ..
4.12 problem 12 . . . . . . e e e e e
4.13 problem 13 . . . . . . . e
4.14 problem 14 . . . . . . . e e

41
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4.1 problem 1

Internal problem ID [4202]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter VII, Solutions in series. Examples XV. page 194

Problem number: 1.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

zy' +y +y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 59

(0rder:=6;
Ldsolve(x*diff(y(x),x$2)+diff(y(x),x)+y(x)=0,y(x),type='series',x=0); J
y(z) = (c2In (z) + ¢1) 1—x+1x2—lx3+ix4—;x5+0(x6)
2 ' 47 360 5760 14400
3 11 25 137
op _ 242 =3 49 4 5 6
* ( 7= 3% * 108" " 3156° T as2000° O >) “

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 111

LAsymptoticDSolveValue [x*y'' [x]+y' [x]+y[x]==0,y[x],{x,0,5}] J

x? 2 2?
- T T LT e
y(@) = Cl( 12400 T576 364 *T >

+c 137° _25x4+11x3_3_x2+ - z° +x—4—x—3+x—2—w+1 log(z)+2z
2 432000 3456 108 4 14400 576 36 4 &
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4.2 problem 2

Internal problem ID [4203]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.

1913

Section: Chapter VII, Solutions in series. Examples XV. page 194
Problem number: 2.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

zy" +y' +pry =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 59

‘0rder:=6;
‘dsolve(x*diff(y(x),x$2)+diff(y(x),x)+p*x*y(x)=0,y(x),type='series',x=0);

1 1 P 3
y(z) = (2 In(z) + 1) (1 - P+ gt + 0 (w‘*)) + (Z"”z — pgP w40 (ac6)) ¢

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 72

e

kAsymptoticDSolveValue [xxy' ' [x]+y' [x]+p*x*y[x]==0,y[x],{x,0,5}]

~—

2,4 2 2,4
pr _pr _ 3 e (PT_pT pr
y(z)—)cl( o1 1 —|-1)+02( 125P * +< ol 1 —|-1> log(x) + )
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4.3 problem 3
Internal problem ID [4204]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter VII, Solutions in series. Examples XV. page 194

Problem number: 3.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

2y +y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 58

p
‘0rder:=6;
Ldsolve(x*diff(y(x),x$2)+y(x)=0,y(x),type='series',x=0); J

_ Lol s 14 T s 6
y(x)_clx(l 2* T 2% 1 T3ss0°  seaoo” O @)

1 1 1 1
1 VR - SR O SRR N S S 6
—|—c2(n(x)< 458" = 5%+ 7%~ 5e50° +0(z ))

3, 7 35 101
12,24 L3 99 a4, U0 05 6
* ( i *36" " 1ms® T seano” TOE )))

v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 85

LAsymptoticDSolveValue [x*y'' [x]+y[x]==0,y[x],{x,0,5}] J

1
y(z) = (mx (z° —122%+ 72z —144) log(z) +

z® 2t 2 z?
+c2(2880_m+ﬁ_?+$)

—47x* + 48023 — 2160z2 + 1728z + 1728
1728
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4.4 problem 4
Internal problem ID [4205]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter VII, Solutions in series. Examples XV. page 194

Problem number: 4.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

3y — (-14+22)y =0

With the expansion point for the power series method at x = 0.

X Solution by Maple

‘Order:=6; ‘
‘dsolve(x“3*diff(y(x),x$2)—(2*x—1)*y(x)=0,y(x),type='series',x=0); ‘

No solution found
v/ Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 222

LAsymptoticDSolveValue [x~3*y'' [x]-(2*%x-1)*y [x]==0,y[x],{x,0,5}] J

(2) > cre gt/ _ 11595251918254z %/ N 218243025iz"*  405405iz°/> N 3465i3%/2
Y ! 8796093022208 4294967296 8388608 8192
753691374686252°  41247931725¢* | 114864752° 450452 945z  35iy/x

281474976710656  HAOT55S13888 | 268435456 524288 512 16
N 1) e 6\2;583/4(1159525191825ix9/2 218243025ix7/2  405405i2%/?  3465ix%/?  753691374686251"
Q€ VT — —

8796093022208 4294967296 i 8388608 8192 + 281474976710656
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4.5 problem 5
Internal problem ID [4206]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter VII, Solutions in series. Examples XV. page 194

Problem number: 5.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

2y +z(z+ 1)y + Bz —1)y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 65

e B

Order:=6;
‘dsolve(x‘2*diff(y(x),x$2)+x*(x+1)*diff(y(x),X)+(3*x—1)*y(x)=0,y(x),type='series',#=O);

y(x)
_ar®(1—-jo+ 22? — 2% + Lot — £2® + 0(2%)) + o (In () (622 — 82° + 52" — 225 4 O (%)) + (-2 -

x
v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 85

LAsymptoticDSolveValue [x™2%y ' ' [x]+x*x (x+1) *y' [x]+(3*x-1)*y[x]==0,y[x],{x,0,5}] J

13z* — 1223 — 422 4 1
y(x)—)cl< 52 ° 4wz‘ 8z + —Ex(5x2—8x+6)1og(x))

\'72 37" 6 3
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4.6 problem 6

Internal problem ID [4207]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter VII, Solutions in series. Examples XV. page 194

Problem number: 6.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

(-2’ +z)y" —y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 58

‘0rder:=6;
dsolve ((x-x"2)*diff (y(x),x$2)-y(x)=0,y(x) ,type="'series',x=0);

N J

1 1 7 91 637
_ qato Lo T g O 4 037 5 6
y(z) cla:( T et et et o +0(z ))
7

1 1 1
+ ¢ (ln () (a: + §x2 + Zx?’ + 4—8334 + ggﬁx‘r’ +0 (x6)>

1 1 17 311
4 (1 =2 — — g3 gt 0T 5 6
( 4" T 12" T 516" T 28800" Oz )>)

v/ Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 87

e

LAsymptoticDSolveValue [(x-x"2)*y'' [x]-y[x]==0,y[x],{x,0,5}] J

1 1
y(z) = e (Ex (72°+122%+ 247+ 48) log(z) + —~ (—185z* — 3362° — 7202° — 1152x+576))

576
+c M+E+x—3+x—2+x
2\ 960 ' 48 ' 4 ' 2
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4.7 problem 7

Internal problem ID [4208]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter VII, Solutions in series. Examples XV. page 194

Problem number: 7.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_elliptic, _class_I]]

z(—2z*+1)y"+ (-3z>+ 1)y —zy =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 41

‘0rder:=6; ‘
dsolve (x*(1-x"2) *diff (y(x) ,x$2)+(1-3*x~2) *diff (y(x) ,x) -x*y(x)=0,y(x) ,type='series

N J

',x=0);

ﬂx‘l +0 (x6)> o

y(@) = (c2ln () + 1) (1 + @+ gt 40 (x6>) + (i 128

4 64

v Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 60

e B

LAsymptoticDSolveValue [x*(1-x"2) *y ' ' [x]+(1-3*x"2) *y' [x]-x*y [x]==0,y[x],{x,0,5}] J

@Woal T i) 42T (T 1) o)
y 64 ™1 2\ 128 " 1 64 4 &
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4.8 problem 8
Internal problem ID [4209]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter VII, Solutions in series. Examples XV. page 194

Problem number: 8.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

a
Y+ =0
T2

With the expansion point for the power series method at x = 0.

X Solution by Maple

‘Order:=6;
Ldsolve(diff(y(x),x$2)+a/x“(3/2)*y(x)=0,y(x),type='series',x=0);

No solution found
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v/ Solution by Mathematica
Time used: 0.249 (sec). Leaf size: 576

kAsymptoticDSolveValue [y'' [x]+a/x"(3/2)*y [x]==0,y[x],{x,0,5}] J
y(z) =
_ 162°(126a'%¢; log(x) — 252ma'c; + 504va'c; — 1423a'°c; + 252a'%¢; log(a) + 504a'c; log(2))
2813028757
N 321%/2(1260a°c; log(x) — 2520ma’c; + 5040va’c, — 13663a°c, + 2520a°c; log(a) + 5040a°c; log(2))
2813028757
_ 82%(140a%c; log(z) — 280ma’c; + 560ya’c; — 1447ac, + 280a°c; log(a) + 560a°c; log(2))
4961257
+ 12827/2(105a"c; log(z) — 210ma’c; + 420va"c, — 1024a”c; + 210a7c; log(a) + 420a7c; log(2))
4961257

_ 322°(15a°c; log(x) — 30ma’c; + 60ya’c; — 136a°c; + 30a°c; log(a) + 60a°c; log(2))

20257
N 322%/2(30a%c; log(x) — 60ma’c; + 120va’c, — 247a%c, + 60a°c; log(a) + 120a’c; log(2))

675m

_ 82%(6a*cy log(x) — 12ma’c; + 24ya’c; — 43a*c; + 12a’c; log(a) + 24a’c; log(2))

9m
N 32%/2(3a%c; log(z) — 6ma’c; + 12ya’cy — 17a3c, + 6a®cy log(a) + 12ac; log(2))

9
_ 8z(a’cylog(z) — 2ma’c; + 4ya’c; — 3a’c; + 2a%c; log(a) + 4a’c;y log(2))

m
8 2

| Baevz | 20

™ ™
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4.9 problem 9
Internal problem ID [4210)]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter VII, Solutions in series. Examples XV. page 194

Problem number: 9.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

o’y — (£ +4z)y +4y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 61

‘0rder:=6; ‘
dsolve (x~2*diff (y(x),x$2) - (x"2+4*x) *diff (y (x) ,x)+4*y(x)=0,y(x) ,type="'series’',x=0)

N J

1 1 1 1
_ 3(1 1o 13 1 5 6
y(z) x(clx( MR T YA v + O (z°)

+c2(In (z) (62° +62*+32°+ O (2°)) + (12— 62+ 62 + 112° + 5z* +2° + O (336))))

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 74

e

LAsymptoticDSolveValue [x~2*y' ' [x]-(x"2+4*x) *y' [x]+4*y[x]==0,y[x],{x,0,5}]

~—

1 4 L 4 3 2 A
y(z) = §(m+1)x log(m)+zl(x +32°+22° —2z+4)z | + ¢ ﬂ+g+5+x +z
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4.10 problem 10

Internal problem ID [4211]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter VII, Solutions in series. Examples XV. page 194

Problem number: 10.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_elliptic, _class_II]]

o(-2z?+1)y"+ (-2 + 1)y +zy=0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 41

‘0rder:=6; ‘
dsolve(x*(l—x‘2)*diff(y(x),x$2)+(1—x‘2)*diff(y(x),x)+x*y(x)=0,y(x),type='series',#=O);

N J

1 3 1 1
o) = (ealn @) + e) (1= 322 = ot + 0 (@) ) + (3o + f3g0* +0(0Y) )

v Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 60

e

LAsymptoticDSolveValue [xk(1-x"2) *y ' ' [x]+(1-x"2) *y ' [x]+x*y [x]==0,y[x],{x,0,5}]

~—

(:L')—)C _3_1;4_'7;_24_]_ +ec .’L‘_4+1,'_2+ _3_:1:4_1'_2_*_1 lo (CB)
y "4 " 2 2\128 7 1 64 4 &
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4.11 problem 11

Internal problem ID [4212]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter VII, Solutions in series. Examples XV. page 194

Problem number: 11.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Jacobi]

dr(1—z)y" — 4y —y=0

With the expansion point for the power series method at = 0.
v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 60

‘Order:=6; ‘
Ldsolve(4*x*(1—x)*diff(y(x),x$2)—4*diff(y(x),x)-y(x)=0,y(x),type='series',x=0); J

3 75 , 245, 6615 , 22869
—e?(14° (9 o9 430 3 4 5 6
y(w) = e < 1T 1087 ta® *ieasa” T emmaet O )

1 3 75 245
1 2 3 4 5 6
—l—@(n(m) <—16m + 21 T 5058% T 5102% +0(z ))

1 1, 3., 2415, 23779
94 = -2, 2.3 4 5 6
+< M LRI AR O v L v vy +O(m)))

v/ Solution by Mathematica

Time used: 0.05 (sec). Leaf size: 86

‘ AsymptoticDSolveValue [4*x* (1-x)*y'' [x]-4*y' [x]-y[x]==0,y[x],{x,0,5}] ‘

u(@) = o (135x4 + 19237 + 2562 — 40962 + 16384  2°(752? + 96z + 128) log(x))
16384 4096
. (6615z6 U5 Tt 3 x2)
16384 012 128 4
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4.12 problem 12
Internal problem ID [4213]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter VII, Solutions in series. Examples XV. page 194

Problem number: 12.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

z3y”+y—fc%=0

With the expansion point for the power series method at x = 0.

X Solution by Maple

‘Order:=6; ‘
|dsolve(x~3*diff (y(x),x$2)+y(x)=x"(3/2),y(x) ,type='series',x=0); |

No solution found

v/ Solution by Mathematica

Time used: 0.24 (sec). Leaf size: 688

LAsymptoticDSolveValue [x"3*y' ' [x]+y [x]==x"(3/2),y[x],{x,0,5}] J
y(z)
e% 23/4 468131288625iz%/2 _ 66891825ix7/2 + 72765ix5/2 _ 105ix3/2 + 33424574007825x% _ 14783093325z* + 2837835x%
8796093022208 4294967296 8388608 8192 281474976710656 549755813888 268435456
_>

72765ix%/2 + 105423/2 + 334245740078252° _ 147830933252 4 283783
8388608 8192 281474976710656 549755813888 268435

—2 :9/2 T/2
2L 3/4(_ 468131288625ix 668918250z
e vEr 8706093020208 T 4294967206

_I_
e 6_%363/4( 468131288625ix%/2  66891825ix7/2  72765ix%2 105ix3/2 33424574007825x° 147
1 xT —_—

8796093022208 + 4294967296 8388608 + 8192 * 281474976710656 549
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4.13 problem 13
Internal problem ID [4214]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter VII, Solutions in series. Examples XV. page 194

Problem number: 13.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

(=14 2z)

222y — (3z +2) 3 + Y Vz=0

With the expansion point for the power series method at x = 0.

X Solution by Maple

~N

‘0rder:=6; ‘
Ldsolve(2*x‘2*diff(y(x),x$2)-(3*x+2)*diff(y(x),x)+(2*x—1)/x*y(x)=x‘(1/2),y(x),typ?%'series',x=

No solution found
v Solution by Mathematica
Time used: 0.158 (sec). Leaf size: 222

‘ AsymptoticDSolveValue [2%x~2xy' ' [x]-(3*x+2)xy' [x]+(2*x-1) /x*y[x]==x"(1/2),y[x],{x, b ,5}]

16 16 2 4

(z) - Le_l /o _405405355 + 45045z* _ 6933 + 18922 .
Y 956 16 16 2 4
1) 44 2e= (1566337527 + 20072325x° + 10329540z° + 4131816x* + 275454423 + 550908822 — 64z —
+1 )z 32
— 11018112+/merfi i
Jz
5 4 3 9 5z 1) (_ 1501526 + 693z° _ 189z* + e
_1/z [ 405405z° 45045z 693z° 189z 4 V2 64 20 32 6
+cee - + — + —Tz+1 | 2™+

Jz
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4.14 problem 14

Internal problem ID [4215]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter VII, Solutions in series. Examples XV. page 194

Problem number: 14.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _nonhomogeneous]]

(—z2 -I-:c) Y +3y +2y—322=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 50

‘0rder:=6; ‘
dsolve ((x-x"2) *diff (y(x) ,x$2) +3*diff (y(x) ,x)+2*xy(x)=3*x"2,y(x) ,type="'series',x=0)

N J

ca(—2 4 8z — 1222 + 8z% — 2z* + O (29))
72

y(z) = ¢ (1 — §x+ éxz +0 (:c6)> +

1 1 1
+$3(5 + %.T-f‘ ﬁ$2+0 (.733))

v/ Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 91

e

kAsymptoticDSolveValue [(x-x"2)*y'"' [x]+3*y' [x]+2*xy[x]==3%x"2,y[x],{x,0,5}]

A
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5.1 problem 5

Internal problem ID [4216]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter VII, Solutions in series. Examples XVI. page 220

Problem number: 5.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Jacobi]

3 Yy
i /
(1 )y (2 2 ) 4 0

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.015 (sec). Leaf size: 34

:=6;
‘dsolve(x*(l-x)*diff(y(x),x$2)+(3/2—2*x)*diff(y(x),x)—1/4*y(x)=0,y(x),type='

',x=0);

y($)= (1+ R x +mx +%x +2816x +0(z ))\/5"‘01(14‘0(9”6))
Jz

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 50

N

[AsymptoticDSolveValue [xx(1-x) *y' ' [x]+(3/2-2%x) *y ' [x]-1/4*y[x]==0,y[x],{x,0,5}] J

+15t 0ttt

2816 + 1152 112~ 40

63z° 35x* 523 322 =z
y(x) =

+
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5.2 problem 6

Internal problem ID [4217]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter VII, Solutions in series. Examples XVI. page 220

Problem number: 6.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

20(1—2)y"+yz—y=0

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.015 (sec). Leaf size: 42

e B

Order:=6;
‘dsolve(2*x*(1—x)*diff(y(x),x$2)+x*diff(y(x),x)—y(x)=0,y(x),type='series',x=0); J

Vo) =1 (@) (30 +0 (") ) at a1+ 0 () @

11, 1., 5 4 7 4 .
+(1 22T g% t 3% F 3 tiom® O e

v/ Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 43

-

LAsymptoticDSolveValue [2*x* (1-x) *y' ' [x]+x*y' [x]-y[x]==0,y[x],{x,0,5}]

| —

1 1
y(z) = c1 (@ (52" + 122° + 48z” — 768z + 384) + 2% log(x)) tCT
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5.3 problem 8

Internal problem ID [4218]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter VII, Solutions in series. Examples XVI. page 220

Problem number: 8.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Jacobi]

2z(1—z)y"+(1—-11z)y — 10y =0

With the expansion point for the power series method at = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 44

‘Order:=6; ‘
Ldsolve(Q*x*(l—x)*diff (y(x),x$2)+(1-11%x) *diff (y(x) ,x)-10%y(x)=0,y(x) , type=' seriesJ' ,x=0) ;

y(z) = avz (1 + 5z + 14z® + 302° + 55z + 912° + O (2°))
+ ¢2(1 + 10z + 352> + 842> + 165z + 2862° + O (°))

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 65

AsymptoticDSolveValue [2*x*(1-x)*y' ' [x]+(1-11*x)*y' [x]-10*y[x]==0,y[x],{x,0,5}]

N J

y(z) = c1v/z(912° + 555" + 302° + 142> + 5x + 1) + ¢ (2862 + 1653 + 842> + 352> + 10z + 1)
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5.4 problem 9

Internal problem ID [4219]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter VII, Solutions in series. Examples XVI. page 220

Problem number: 9.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Jacobi]

2+ 1)y 20
(=22 )y+y

=0
3 9

z(1—2)y" +

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.031 (sec). Leaf size: 36

‘0rder:=6; ‘
‘dsolve(x*(l-x)*diff(y(x),x$2)+1/3*(1—2*x)*diff(y(x),x)+20/9*y(x)=0,y(x),type='serﬁes',x=0);

Wi

2 112
y(x) =i (]_ — §x+ O (x6)> + ¢y (]_ — —0.’L'+ §1’2 + @1}3 + ﬁCE‘L + _IL'5 + O (1’6))

) 3 9 81 243 729

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 57

‘ AsymptoticDSolveValue [x*(1-x)*y'' [x]+1/3%(1-2xx)*y' [x]+20/9*y [x]==0,y[x],{x,0,5}]

@) = e(1- 6z 22 4 . 1122° 4 65z N 50z3 N 35z 20z +1
y 1 5 2\ 720 T 243 T 81 9 3
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5.5 problem 10

Internal problem ID [4220]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter VII, Solutions in series. Examples XVI. page 220

Problem number: 10.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

2e(1—z)y" +y' +4y=0

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.031 (sec). Leaf size: 38

e B

Order:=6;
‘dsolve(2*x*(1—x)*diff(y(x),x$2)+diff(y(x),x)+4*y(x)=0,y(x),type='series',x=0); J

3 3 1 3 3 8
— 1—-2 <2 3y Y 4, Y5 6 1—4 ~2 6
y(x) cl\/5< 52+ 3% + 6% + 157 T 367 +0 (z ))-I—cz( T+ 32 +0 (z ))

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 62

-

LAsymptoticDSolveValue [2%x* (1-x) *y ' ' [x]+y"' [x]+4*y[x]==0,y[x],{x,0,5}]

| —

82 3z 3z* z2® 32?2 3z
— —dz+1 4]
y(z)—>c2( 3 T+ )+c1\/5(256+128+16+ g o T )
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5.6 problem 11

Internal problem ID [4221]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.

1913

Section: Chapter VII, Solutions in series. Examples XVI. page 220
Problem number: 11.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

3(—2?+2)y
4 " + B L A 0
P ety

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 34

‘0rder:=6;
dsolve (4*diff (y(x),x$2)+3*(2-x72)/(1-x"2) 2%y (x)=0,y(x) ,type="'series',x=0) ;

N\

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42

e

LAsymptoticDSolveValue [4xy' ' [x]+3*(2-x72)/(1-x"2) "2*xy [x]==0,y[x],{x,0,5}]

~—

(x) = ¢ —3—375—x—3+m +c _3_x‘1_3_x2+1
y 2\732 T 2 "\ "2 4
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6 Chapter IX, Special forms of differential equations.
Examples XVII. page 247

6.1 problem 1 . . . . . . .. 65}
6.2 problem 2 . . . ... e 66!
6.3 problem 3 . . . . ... L e e e 671
6.4 problem 4 . . . . .. 6]
6.5 problem 5 . . . ... 69]
6.6 problem 6 . . . . . ... e 70}
6.7 problem 7 . . . . .. e e 71l
6.8 problem 8 . . . . .. 2]
6.9 problem 9 . . . . ... 73]
6.10 problem 10 . . . . . . .. [74l
6.11 problem 11 . . . . . . . . . 751
6.12 problem 12 . . . . . . .. e 761
6.13 problem 15 . . . . . . .. e e e e irdr(
6.14 problem 18 . . . . . . . L 78]
6.15 problem 19 . . . . . .. [79]
6.16 problem 20 . . . . . ... L e e 801

6.17 problem 21 . . . . . . L e e e e 811



65

6.1 problem 1

Internal problem ID [4222]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter IX, Special forms of differential equations. Examples XVII. page 247
Problem number: 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccatil

2
a
y+y' ——5=0
x
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 38
Ldsolve (@iff (y(x),x)+y(x)"2=a"2/x"4,y(x), singsol=all) J

v/—a? tan (— —a Sf””_l)> —x

x2

y(z) = —

v/ Solution by Mathematica
Time used: 0.312 (sec). Leaf size: 46

LDSolve [y' [x]+y[x]~2==a"2/x"4,y[x],x,IncludeSingularSolutions -> Truel

x+a<—1+1—lm)

3 +aciez

y(z) — p

r—a

y(z) = p
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6.2 problem 2

Internal problem ID [4223]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter IX, Special forms of differential equations. Examples XVII. page 247
Problem number: 2.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 43

-

Ldsolve (diff (u(x) ,x$2)-a"2*x~ (-2/3)*u(x)=0,u(x), singsol=all)

-/

3 3v—d’ai 3 3y—a?al
u(x) = c1/x Bessel] <Z’%> + ¢9/Z BesselY <Z,$>

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 79

‘ DSolve[u'' [x]-a~2*x~(-2/3)*ulx]==0,ulx] ,x,IncludeSingularSolutions -> True] ‘

u(z)
. 3%/4a%/*\/z(16c; Gamma (2) Bessell (—2, 2az??) + 3(—1)*/*c, Gamma (3) Bessell (2, 3az?/?))

8v/2
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6.3 problem 3

Internal problem ID [4224]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter IX, Special forms of differential equations. Examples XVII. page 247
Problem number: 3.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

2u’
W —-""—ad%u=0
x

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 28

Ldsolve (diff (u(x) ,x$2)-2/x*diff (u(x) ,x)-a"2*u(x)=0,u(x), singsol=all)

u(z) = 16 (ax — 1) + coe”*(ax + 1)
v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 68

e

LDSolve [u''[x]-2/x*u' [x]-a~2*u[x]==0,u[x],x,IncludeSingularSolutions -> Truel

~—  /

\/g\/i((iaczx + ¢1) sinh(az) — (aciz + ic2) cosh(azx))
av/—tax

u(z) —
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6.4 problem 4

Internal problem ID [4225]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson
1913

Section: Chapter IX, Special forms of differential equations. Examples XVII. page 247
Problem number: 4.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

u
W+ = —adtu=0
x

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 23

Ldsolve (diff (u(x) ,x$2)+2/x*diff (u(x) ,x)-a"2*u(x)=0,u(x), singsol=all)

() = ¢y sinh (ax) Lo cosh (ax)

x x
v Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 35

p
LDSolve [u'' [x]+2/x*u' [x]-a~2%u[x]==0,u[x] ,x,IncludeSingularSolutions -> Truel

2acie™* + cye™®

2ax

u(z) —

~—
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6.5 problem 5

Internal problem ID [4226]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson
1913

Section: Chapter IX, Special forms of differential equations. Examples XVII. page 247
Problem number: 5.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

2/
W+ b @Pu=0
T

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 23

Ldsolve (diff (u(x) ,x$2)+2/x*diff (u(x) ,x)+a"2*u(x)=0,u(x), singsol=all)

() = ¢ sin (ax) 4 Czco8 (az)

x x
v Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 42

p
LDSolve [u'' [x]+2/x*u' [x]+a~2*u[x]==0,u[x] ,x,IncludeSingularSolutions -> Truel

e—iaac (201 _ icze%az)

2z

u(z) —

~—
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6.6 problem 6

Internal problem ID [4227]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter IX, Special forms of differential equations. Examples XVII. page 247
Problem number: 6.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

/
u
W+ ——ad2u=0

x
v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 34

Ldsolve (diff (u(x) ,x$2)+4/x*diff (u(x) ,x)-a"2*u(x)=0,u(x), singsol=all) J

_ ce®(az —1) n ce”%(ax + 1)

x3 x3
v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 68
LDSolve [u''[x]+4/x*u' [x]-a~2*u[x]==0,u[x] ,x,IncludeSingularSolutions -> Truel J

\/ 2((iacsz + 1) sinh(az) — (acyz + icy) cosh(az))
az5/?\/—iazx

u(z) —
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6.7 problem 7

Internal problem ID [4228]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson
1913

Section: Chapter IX, Special forms of differential equations. Examples XVII. page 247
Problem number: 7.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

4/
W+t @Pu=0
T

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 41

Ldsolve (diff (u(x) ,x$2)+4/x*diff (u(x) ,x)+a"2*u(x)=0,u(x), singsol=all)

_a (cos (ax) (g — sin (ax)) N c2(cos (ax) —;—3sin (ax) ax)

u(z)

v Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 57

p
LDSolve [u'' [x]+4/x*u' [x]+a~2*u[x]==0,u[x] ,x,IncludeSingularSolutions -> Truel

~—

\/g((aclx + ¢3) cos(azx) + (acox — ¢1) sin(ax))

u(z) = — 232 (az)3/2
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6.8 problem 8

Internal problem ID [4229]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.

1913

Section: Chapter IX, Special forms of differential equations. Examples XVII. page 247
Problem number: 8.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 50

Ldsolve(diff(y(x),x$2)-a‘2*y(x)=6*y(x)/x“2,y(x), singsol=all)

c1e®®(a?z? —3ax +3) coe ®(a’z® 4 3ax + 3
y(x) — 1 ( ) + 2 ( )

x? x?
v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 88

-

LDSolve [y'' [x]-a~2x*y[x]==6*y[x]/x"2,y[x],x,IncludeSingularSolutions -> True]

\/g(z'(cl (a*z? + 3) + 3iacyz) sinh(az) + (az(acer — 3ic;) + 3cy) cosh(ax))
a?z?/2\/—iax

y(z) =

-/
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6.9 problem 9

Internal problem ID [4230]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter IX, Special forms of differential equations. Examples XVII. page 247
Problem number: 9.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 61

Ldsolve (diff (y(x),x$2)+n"2*y(x)=6*y(x) /x"2,y(x), singsol=all) J

c1((n?x? — 3) cos (nz) — 3sin (nx) nx) Lo (3 cos (nz) nx + (n?z? — 3) sin (nx))

y(z) =

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 77

-

LDSolve [y'' [x]+n~2x*y [x]==6*y[x]/x"2,y[x] ,x,IncludeSingularSolutions -> True]

-/

\/%\/5((01 (n?z? — 3) + 3conz) sin(nz) + (nz(3c; — canzx) + 3¢z) cos(nz))

(nz)5/2

y(z) = —
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6.10 problem 10

Internal problem ID [4231]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter IX, Special forms of differential equations. Examples XVII. page 247
Problem number: 10.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

1
o2y + 'z — <w2+1) y=0

v/ Solution by Maple
Time used: 0.046 (sec). Leaf size: 19

e

Ldsolve (x"2*diff (y(x) ,x$2) +x*diff (y(x) ,x)-(x"2+1/4) *y(x)=0,y(x), singsol=all) J

__cysinh(z) | cycosh (z)

v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 32

LDSolve [x~2xy' ' [x]+x*y' [x]-(x"2+1/4) *y[x]==0,y[x] ,x,IncludeSingularSolutions -> TrJue]

(o€ + 2¢1)
2\/x

y(z) = ©
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6.11 problem 11

Internal problem ID [4232]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter IX, Special forms of differential equations. Examples XVII. page 247
Problem number: 11.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

_92 42
:c2y”—|-y’x+( a +2 x)yz()
4a

v/ Solution by Maple
Time used: 0.046 (sec). Leaf size: 45

Ldsolve(x‘2*diff(y(x),x$2)+x*diff(y(x),x)+(4*x‘2-9*a“2)/(4*a‘2)*y(x)=0,y(x), singsol=all)

cle%(z —a) n cze_%(ix +a)

vle| &

y(z) =

(M4

T Z

v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 62

‘ DSolve [x~2*y'' [x]+x*y' [x]+(4*x"2-9*%a"2)/(4*a"~2)*y[x]==0,y[x],x, IncludeSingularSol\utions -> Tr

y(z) - — \/%((GCZ + c1z) cos (£) + (cez — acy) sin (2))
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6.12 problem 12

Internal problem ID [4233]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter IX, Special forms of differential equations. Examples XVII. page 247
Problem number: 12.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

25
oy + 'z + <m2 — Z) y=0

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 45

Ldsolve (x"2*diff (y(x) ,x$2) +x*diff (y(x) ,x)+(x"2-25/4) *y(x)=0,y(x), singsol=all) J

c1e®(x?2+3ix —3) coe®(—22+4+3ix+3
y(w)z - ( 5 )+ 2 ( 5 )
xI2 xTr2

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 57

DSolve [x~2*y'' [x]+x*y' [x]+(x"2-25/4)*y[x]==0,y[x],x,IncludeSingularSolutions -> T#ue]

N

y(z) = — \/;((3C1$ — ca(z”® = 3)) Cos(;)/: (c1(x? — 3) + 3cox) sin(z))
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6.13 problem 15

Internal problem ID [4234]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter IX, Special forms of differential equations. Examples XVII. page 247
Problem number: 15.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

2
Y+ ay — 5 =0
T

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 30

Ldsolve(diff(y(x),x$2)+q*diff(y(x),x)=2*y(x)/x‘2,y(x), singsol=all)

_cigr —2) N c2e” ¥ (qz + 2)
T z

v Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 80

LDSolve [y'' [x]+g*xy' [x]==2*y[x]/x"2,y[x],x,IncludeSingularSolutions -> True]

qz’/%e™ "% (2(icoqz + 2¢1) sinh (%) — 2(c1qz + 2icy) cosh (%))
VT (—igz)®/?

y(z) > —
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6.14 problem 18

Internal problem ID [4235]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.

1913

Section: Chapter IX, Special forms of differential equations. Examples XVII. page 247
Problem number: 18.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y// + e2xy _ yn2 =0

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 17

-

Ldsolve (diff (y(x),x$2) +exp(2*x) *y(x)=n"2*y(x) ,y(x), singsol=all)

y(z) = ¢, BesselJ (n,e”) + co BesselY (n, €7)

v Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 46

~—

e

LDSolve [y'' [x]+Exp[2*x]*y[x]==n"2*y[x],y[x],x,IncludeSingularSolutions -> True]

l‘

y(x) — ¢; Gamma(1l — n) BesselJ <—n, V 62””> + ¢o Gamma(n + 1) BesselJ (n, V 62””)
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6.15 problem 19

Internal problem ID [4236]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.

1913

Section: Chapter IX, Special forms of differential equations. Examples XVII. page 247
Problem number: 19.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 25

-

Ldsolve(diff(y(x),x$2)+y(x)/(4*x)=0,y(x), singsol=all)

~—

y(z) = c1v/z Bessel (1,v/z) + c2v/z BesselY (1, /z)

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 38

kDSolve [y'' [x]+y[x]/(4*x)==0,y[x],x,IncludeSingularSolutions -> Truel

y(x) — %\/a_v(cl BesselJ (1,/z) + 2ic,Yi1 (V)
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6.16 problem 20

Internal problem ID [4237]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter IX, Special forms of differential equations. Examples XVII. page 247
Problem number: 20.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

zy' +y +y=0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 23

-

Ldsolve(x*diff(y(x),x$2)+diff(y(x),x)+y(x)=0,y(x), singsol=all)

-/

y(z) = c1 BesselJ (0,2+/z) + c3 BesselY (0,2v/z)

v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 27

LDSolve [x*xy'' [x]+y' [x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True] J

y(z) = c10F1(;1; —2) 4 26,5 (2vz)
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6.17 problem 21

Internal problem ID [4238]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913

Section: Chapter IX, Special forms of differential equations. Examples XVII. page 247
Problem number: 21.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

zy” + 3y +4y2® =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 23

Ldsolve (x*diff (y(x),x$2)+3*diff (y(x),x)+4*x"3*y(x)=0,y(x), singsol=all) J

_ cysin (z?) L cacos (z?)

y(z) =

z? x?
v/ Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 41

DSolve [x*y'' [x]+3*y' [x]+4*x~3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

N\ J

_im2 . ;2
ix —2026”

472

4cie

y(z) —
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