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1.1 problem 1

Internal problem ID [4681]

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) = ¢4 cos (z)
v Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 15

s

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 [4682]

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.

CAS Maple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, ‘_with_symmetry_[O,}

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: 0.011 (sec). Leaf size: 14

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

y(x) = z(cox + 1)



1.3 problem 3

Internal problem ID [4683]

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]

yy'? + 24z —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 -> Trﬁ.\e]




1.4 problem 4

Internal problem ID [4684]

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'2(—x2 +1)=-1

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: 89

-

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

-/

1 T T
z) = —|log|l— —— ) —log| —+1) +2¢
y() 2( g( x2—1> g( =1 ) 1)

y(z) = %(—log (1 - %) +log (\/% + 1) + 201)



1.5 problem 5
Internal problem ID [4685]

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‘]]

yl —ya = et
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) J

y(z) = (z+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 [4686]

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
(y'2 + 1) — a2y =0

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

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

y(z) = —ix 4+ ¢
y(x) =iz +
(a+z+c)(la—z—c1)
r)=— +c
v(@) Va2 —c} —2cz — 22 2
at+x+c)(la—xr—c
y(.’E):( 1)( 1)+02

Va2 —c —2cz — 12



v/ Solution by Mathematica
Time used: 0.658 (sec). Leaf size: 141

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

y(z) = ¢ — iv/a? (=1 + ¢12) — 2aciz + 72

y(z) = iva? (—14c2) — 2aciz + 22 + ¢,

y(x) = cg —iv/a? (=14 ¢;2) + 2ac,x + 22

y(z) = iv/a2 (=14 c12) + 2ac,z + 22 + ¢

10
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2.1 problem 1

Internal problem ID [4687]

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

(1+2)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)

~—

e

y(z) = — LambertW ( _ )
1T

v/ Solution by Mathematica
Time used: 3.094 (sec). Leaf size: 28

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

y(z) = W (—e_Hl>

T

y(z) =0

12



2.2 problem 2

Internal problem ID [4688]

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 —ylar =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: 0.127 (sec). Leaf size: 24

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

13



2.3 problem 3

Internal problem ID [4689]

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—y:v2)y’:0

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

Ldsolve ((y(x) "2+x*xy (x) ~2) +(x"2-y (x) *x~2) *diff (y(x) ,x)=0,y(x), singsol=all) J

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

y(z)=e ’

v/ Solution by Mathematica
Time used: 5.302 (sec). Leaf size: 30

LDSolve [(y[x]~2+x*xy[x] ~2)+(x"2-y [x] *x~2) *y ' [x]==0,y[x] ,x, IncludeSingularSolutiﬂons -> True]

14



2.4 problem 4

Internal problem ID [4690]

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

xy(x2+1) vy —yi=1

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) J

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

y(z) = 2 +1
/(@2 +1) (cz?-1)

15



v/ Solution by Mathematica
Time used: 1.206 (sec). Leaf size: 131

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

z) = —
y(z) =1
y(@) = V=14 (-14e21)z?
2 +1
y(r) = —i
y(r) — i
22 1
y(r) — a
2 +1
22 —1
y(z) - Y=
2 +1

16



2.5 problem 5

Internal problem ID [4691]

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 v _
14y 1+«z

17



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
(=1 +40% + 622 + 126 + 2/40 + 120 + 24c;0" + 957 + 366,27 — 207 + 366 — 307 — 6¢1 )
- 2
1
+ 1
2 (—1 + 423 + 622 + 12¢; + 2\/4:106 + 122° + 24c¢123 + 92 + 36¢122 — 223 + 36¢2 — 312 — 661) °
1
2
y(z) =
1
(—1 + 423 + 622 + 12¢; + 21/420 + 1225 + 24,75 + 973 + 36,22 — 225 + 366 — 322 — 6c1> ’
B 4
1

=

4 (—1 + 423 + 622 + 12¢; + 21/425 + 1225 + 24¢, 23 + 9z* + 36¢,22 — 223 + 36¢% — 322 — 601>
1

1
3
(—1+4w3+6x2 +12¢1+2 \/4z6+12x5+24c1x3+9x4+36c1z2—2x3+36c§ —3:1:2—601)
z\/§ 3 —
2 (—1+4x3+6x2+1201 +24/4x6+122F

y(z) =
(—1+40% + 622 + 126, + 2/40 + 120 + 24e; % + 927 + 36,27 — 207 + 366 — 327 — 6y )

4
1

=

3

|

4 (—1 + 423 + 622 4+ 12¢; + 2\/4x6 + 122° + 24c123 + 92* + 36¢122 — 223 + 36¢2 — 312 — 601)
1

1
3
\/_ (—1+4z3+6z2+12c1+2\/4x6+12m5+24clz3+9z4+36c1z2—2z3+36c§—3x2—6c1)
13 -

2

2 (—1+4x3+6x2+12c1 +24/4x6+12x5

+

18



v/ Solution by Mathematica
Time used: 4.125 (sec). Leaf size: 346

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

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

1
+ -1
<’/4z3+6z2+\/—1+(4x3+6x2—1+1201)2—1+12cl
(.. AW
y(ac)—>§ 22(\/§+z> \/4x3+6x2+\/—1+(4x3+6x2—1+12cl)2—1+12c1
-2 —2i\/3
iv/3 4

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

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

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

—4

19



2.6 problem 6

Internal problem ID [4692]

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/ +y2b2 — a2

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

-

Ldsolve(diff (y(x),x)+b 2%y (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: 3.208 (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 +¢1))
y(z) = —%
y(z) = %

20



2.7 problem 7

Internal problem ID [4693]

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

oyl
Y= 5,1~
¢ +1
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 9
[dsolve (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: 0.237 (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

21



2.8 problem 8

Internal problem ID [4694]

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: 5.183 (sec). Leaf size: 47

‘ DSolve [Sin[x]*Cos[y[x]]1==Cos[x]*Sin[y[x]]*y' [x],y[x],x, IncludeSingularSolutio#s -> True]

y(x) — — arccos (%cl cos(a;))

y(x) — arccos (%cl cos(w))

22



2.9 problem 9

Internal problem ID [4695]

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 (axx*diff (y(x) ,x)+2*y(x)=x*y (x) *diff (y(x) ,x),y(x), singsol=all) J

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 [axx*y' [x]+2*xy [x]==x*y [x]*y' [x],y[x],x,IncludeSingularSolutions -> True)j]

a

%1 —-2/a
y(x) = —aW (—L>

23



3 Chapter VII, Solutions in series. Examples XIV.

page 177

3.1 problem 1
3.2 problem 2
3.3 problem 3
3.4 problem 4
3.5 problem 5
3.6 problem 7
3.7 problem 8
3.8 problem 9
3.9 problem 10
3.10 problem 11
3.11 problem 13
3.12 problem 14
3.13 problem 15
3.14 problem 16
3.15 problem 18

24



3.1 problem 1

Internal problem ID [4696]

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=¢);

—n+1 1 1 2 1 3

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

T = =) (=34 n) (=24 )"

1
6 54+ 0 («°
O 6 n—5)(n—4) (3+n) (—2+n)" (« ))
—n—-1 1n4+2 , 1n+3 3 1n+4 , 1 n+5

_ 5 6
+02(1+ R AT =10 n x+0(x))

25



v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 519

kAsymptoticDSolveValue [xxy' ' [x]+(x+n)*y' [x]+(n+1)*y[x]==0,y[x],{x,0,5}] J
y(x)
e ((—n —D(n+2)(n+3)(n+4)(n+5)z° (-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 (=n=1(n+2)(n+3)2®> (-n-1)(n+2)2*> (-n—-1)z N 1)
n(2n + 2)(3n + 6) n(2n + 2) n
. <_ 720z°
"\ (@-m)E@—n)+n2-n)(2-n)B-n) +nB-n)(B-n)4-n)+n{4-n)((4-n)5
120z*
A= n)@—n) +n@-n)(@-n)B - n) +nB - n)(B - n){d—n) +nd—n)({d—-n)6—n)
2473
(A=n)2=n) +n2-n)(2-n)B —n) +nB —n))(B—n)4—n)+n(4—n)
62>
* (1=n)2=n)+n(2-n))((2—n)(3—n)+n(3—n))

2z 1-n
T A2 —n)tn@—n) +1> z

26



3.2 problem 2

Internal problem ID [4697]

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]]

' +yx =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

v0) = (1= 2 )40+ (- o) D) O +0(=*)

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

o) (- 2) (1)

27



3.3 problem 3

Internal problem ID [4698]

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]]

2x2y// _ y’x + (_1;2 + 1) y= 1172

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

‘Order:=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

N J

',x=0);

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

6 168
+ o 1+ix2+iaz4+o(as6) + z° 1JriaserO(ac‘*)
2 10 360 3 63

v Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 160

e B

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

11/2 7/2

x8 zt  z? x8 zt  x? x x
Bl R | Bl Rl | — _z
y(”’)_)029”<28080+360+10Jr )+Cl\/5<11088+168+ 6" )J”/E( 1980 35

213/2 b zt  2? . A 8 zt  2? )
E )(11088+1_68+EJr )”(%JFTSH) (28080+%+E+)

28



3.4 problem 4

Internal problem ID [4699]

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]]

xy" + le 4 a3x2y =9

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

‘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)}

N c2(1— ga’z® + O (25))

1 1
yxz)=a (1 - Ea?’w?’ +0 (xG)) +z (1 - 2—0a3x3 +0 ($5))

x
v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 136
LAsymptoticDSolveValue [x*xy' ' [x]+2*y' [x]+a~3*x"2*xy[x]==2,y[x],{x,0,5}] J
016176 013173
abz® @323 02(W —6 T 1)
A A |
y(a:)—)cl<504 12 + )-I— .
a3zb 2 abzb a3z’ 1
+ (9 adz*\ (a2 oz 1 < 30 7 ) (180 5 T )
72 ) 504 T 12 z

29



3.5 problem 5

Internal problem ID [4700]

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]]

' +ax’y=1+z

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;
Ldsolve(diff(y(x),x$2)+a*x‘2*y(x)=1+x,y(x),type='series',x=0); J
azx? 1 . z? o8 6
y(z) = (1—5) y(0) + (w—%ax )D(y)(0)+5+€+0(x )
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}] J

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

30



3.6 problem 7

Internal problem ID [4701]

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

1— 2
y(z) = Q(Tx) + cpen? (4202° + 452t + 622 + 1) z*
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3.7 problem 8

Internal problem ID [4702]

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

‘Order:=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',#=0);

N J

4 2 16 1 4
= 2 1——= 202 3 4 5 6
y(z) = 1z ( L = et et — o +0(z ))
c2(—144 4 192z — 9622 + 32z* — 282° 4 O (29))
+

2

32



v/ Solution by Mathematica

Time used: 0.047 (sec). Leaf size: 208

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

J

355721 105 T 5 5 1

31521 1056 ' 5 5 2430 2025 ' 216 ' 45

222 4x z6 4x5 z* x
1 1)2 (?—?%Qbﬁ—ﬁ—ﬁ—i—
— x°+

?+1> 4z°  z* 1623 227 Az 5
topf —o o — z

422 3z
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3.8 problem 9

Internal problem ID [4703]

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

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

N J

—2+ 8z — 1222 + 8z® — 22* + O (z9))
72

v/ Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 40

e

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

~—

2

1 4 2
y(m)—)cl(x2+ﬁ—4x—5+6) +62(%—§x+1)
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3.9 problem 10

Internal problem ID [4704]

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 + (6x — 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: 28

‘Order:=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)*ykx)=0,y(x),type

N J

y(z) =c1vz (142240 (2°) + c2(1 — 2+ O (2°))

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

‘ AsymptoticDSolveValue [ (4%x~3-14%x"2-2%x) *y' "' [x]-(6%x~2-T*x+1)*y' [x]+(6%x-1)*y ‘[x] ==0,y[x],{x,

y(z) = c1vr(2z + 1) + o1 — )
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3.10 problem 11

Internal problem ID [4705]

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]]

o2y + 2% + (- 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)+XA2*diff (y(X) ,X)+(X—2) *y(x) =O’y(x) ’type=' series' ,X=¢) ;

3 3 1 1 1
. OS2 L 3, L a4 1 5 6
y(z) = ez ( 2107 T 2% T g% 350 + O (z°
N (12 — 223 + 32* — 245 + O (25))

X

v/ Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 60

‘ AsymptoticDSolveValue [x~2*y'' [x]+x~2*y' [x]+(x-2)*y[x]==0,y[x],{x,0,5}]

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

Internal problem ID [4706]

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]]

x2y"—x2y'+(x—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=¢);

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

N c2(12 + 12z + 622 + 223 + z* + 525 + O (29))

x

v/ Solution by Mathematica

Time used: 0.023 (sec). Leaf size: 66
‘ AsymptoticDSolveValue [x~2xy'' [x]-x"2*y"' [x]+(x-2)*y[x]==0,y[x],{x,0,5}] J

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

Internal problem ID [4707]

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)2*) ¥ + 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)*#*y(x)=0,y(x),t

N J

1 1 1
y(z) =2"c (1+na:+§n(n+3) J:2+6(n+5) (n+4) nx3+ﬂn(n+5) (n+7) (n+6)z*

+%(n+9)(n+8)(n+7)(n+6)nz5+0(x6))

4 <1—nw+%n(—3+n)x2—é(n—4) (n—5)nx3+2—14n(n—5) (n—6) (n—7) "

1 5 6
_m(n_ﬁ)(n—7)(n—8)(n—9)nz +0(z )) C2
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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) *j{*y [x]==0,y[x],

y(z)
n2+n —n2+n—2(n+l)
2y (n24n)(64(n—n2)—128(n+1)) (16(n—n")~32(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)
_>
n2+n —n2+n—2(n+1)
oy (n24n) (16(n—n?)—32(n+1)) (=) ~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) B
+
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)
39



3.13 problem 15

Internal problem ID [4708]

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 +2)y +(z—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+x72) *diff (y(x) ,x)+(x-9) *y (x)=0,y(x) ,type='series

N J

',x=0);

4 ) 5) 1 1
—cxdl1=2 2 _ 3 4 5 6
y(z) = 1z ( 71:—!— 552 ~ 1og% + 2%~ 990° +0(z ))
c2(—86400 + 34560z — 432022 + O (x%))

3

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 [4709]

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.

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

(a2+x2) y" + o'z —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

‘Order:=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',#=0);

N J

n?z?> n%(n?-—4)z*
=(1 0
y('x) ( + 2a2 + 24.044 ) y( )

# (o 8 BT D) 0+ 0(s)

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

kAsymptoticDSolveValue [(@~2+x"2) *y' ' [x]+x*y' [x] -n~2*y[x]==0,y[x],{x,0,5}] J
(z) = nz® B n2z® N 325 N n2z3 B 1:_3 ta) 4o nizt B n2zt N n2z? +1
y 2\120a ~ 12¢% " 400 T 622  6a2 2402 ~ 60t T 242

41



3.15 problem 18

Internal problem ID [4710]

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.

(4

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

(—1172 + 1) y// . y’m-l-a2y =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((l—x‘Q)*diff(y(x),x$2)—x*diff(y(x),x)+a“2*y(x)=0,y(x),type='series',x=¢);

N

o) = (1- 5+ HEAT) 4

N <x _ (a® —61) z3 N (a* — 1(;;24— 9) 335> D(y) (0) + O(2®)

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

kAsymptoticDSolveValue [(1-x"2)*y' ' [x] -x*y' [x]+a~2*y[x]==0,y[x],{x,0,5}] J
(@) > c a*z’ B a’x? B a’z? N 3_175 N x_3 vz 4o a*z? B a’z? B a’x? 41
y 2\ 120 ~ 12 6 ' 40 ' 6 22 ~ 6 2
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4 Chapter VII, Solutions in series. Examples XV.

page 194

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

Internal problem ID [4711]

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

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

= — 1 2_l 3 L 4 1 5 6
V(o) = (@l @)+ o) 1=+ 1o = S+ oot = a4 0 (o)
3, 11

25 137
9r — 2 I N 4 5 6
( 7= 3% * 108" " 3156° T aza000° 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
(z) = ¢ T 8 B B 1) g BT 2t 1af 322
4 "\ "14400 " 576 36 ' 4 2\ 432000 3456 ' 108 4

x° 2t 2 2?
- LA A 2
+ ( 12400 "56 36t a4 "7 ) og(w) + x)
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4.2 problem 2

Internal problem ID [4712]

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(@) = (e2In(z) +a) (1 - T+ P 40 (wﬁ)) + <1"”2 — ogle' +0 (xﬁ)) ¢

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 2
pr _pr _ 3 e (PT_pT pr
y(z)—)cl( o1 1 +1)+02( 125P * +< o1 1 —|-1> log(x) + )
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4.3 problem 3

Internal problem ID [4713]

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

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

1 1 1 1 1
_ 1— Zpa4 —g?_ 3 4_ 5 6
y(x) clx( 293+ 9% ~ 1® +2880x 86400° + O (z°)
Lo 1 5, 1 4 L s 6
+02(ln(x)< m+2m 1% + 142" " 2830° + 0 (2%

3 7 35 101
1=-= 2 3 4 5 6
* ( i© *367 " ms® *seano® tO @)

v/ Solution by Mathematica

Time used: 0.018 (sec). Leaf size: 85

‘ AsymptoticDSolveValue [x*y'' [x]+y[x]==0,y[x],{x,0,5}]

1
y(z) = (mx(x?’ — 122° + 72z — 144) log(z)
N —47z* + 48023 — 2160z? 4 1728z + 1728) . ( N A )
2

1728 9880 144 12 2 1%
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4.4 problem 4
Internal problem ID [4714]

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]]

Y — (22 —-1)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: 0.037 (sec). Leaf size: 222

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

(1) = cre ¥ — 1159525191825i3%/2 N 218243025iz"*  405405iz°/> N 3465iz°/2
v ! 8796093022208 4294967296 8388608 8192
753691374686252°  41247931725¢* | 114864752° 450452 945z  35iy/x

281474976710656  HAOT55S13888 | 268435456 524288 512 16
N 1) e 6\2;:83/4(1159525191825ix9/2 218243025ix™/2  405405iz%/2  3465ix%/2  75369137468625.
Q€ VT — —

8796093022208 4294967296 i 8388608 8192 + 28147497671065
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4.5 problem 5
Internal problem ID [4715]

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(l+z)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*z*diff(y(x),x$2)+x*(x+1)*diff(y(x),x)+(3*x—1)*y(x)=o,y(x),type='ser;fs',x=0);

y(x)
_ar®(1— 5o+ 32? — J2® + St — 2%+ 0(2%)) + o (In (2) (622 — 82® 4 52* — 22° + O (29)) + (-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

132%* — 1223 — 422 +8x +4 1

y(z) = ( o 5:0(5:172 — 8z +6) 1og(x))

\'72 37" 6 3
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4.6 problem 6

Internal problem ID [4716]

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

‘Order:=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:( MDA AR LA v L v v +0(z ))

1 1 1
+ ¢ (ln () <a: + §x2 + Zx?’ + 4—78x4 + ggﬁx‘r’ +0 (x6)>

1, 1 17 311
1— -2 _ 3_ 4 5 6
* ( i° 1% et asso0t T O0 )>)
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v/ Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 87

LAsymptoticDSolveValue[(x-x“2)*y"[x]—y[x]==0,y[x],{X,0,5}]

1
y(z) = a <@w(7x3 + 122 + 24z + 48) log(z)

91z5 Tz* 2% 22
576 960 48 4 2

1
+— (—185x4—336x3—720x2—1152z+576)) +cy <—+—+—+””—+x

90



4.7 problem 7

Internal problem ID [4717]

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(-2?+1)y" + (-32>+ 1)y —yz =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

‘Order:=6; ‘
dsolve(x*(l—x‘2)*diff(y(x),x$2)+(1—3*x“2)*diff(y(x),x)-x*y(x)=0,y(x),type='se#ies',x=0);

N J

ﬂx‘l +0 (x6)> o

y(z) = (e21n () + 1) (1 $at 4 2t 40 (wﬁ)) + (iwz + 128

4 64

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

e

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

@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 [4718]

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+ 22 =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); J

No solution found
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v/ Solution by Mathematica
Time used: 0.244 (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(z) — 252ma'lc; + 504va'%cy — 1423a'0c; + 252a'%¢; log(a) + 504a'%c; log(2))
- 2813028757
321°/2(1260a%c; log(x) — 2520ma’c; + 5040va’c, — 13663a’c, + 2520a°c; log(a) + 5040a°c; log(2))
* 2813028757
8z*(140a8c; log(z) — 2807alc; + 560vadcy — 1447aBc, + 280adc; log(a) + 560adc; log(2))
N 4961257
12827/2(105a" ¢, log(z) — 210ma’c; + 420va"c, — 1024a”c; + 210a7c; log(a) + 420a7c; log(2))
* 4961257
3223 (15a%¢cy log(z) — 30ma’e; + 60yalcy — 136a8cy + 30aPc; log(a) + 60a’c; log(2))
B 20257
N 32%/2(30a°c, log(x) — 60ma’c; + 120va’c, — 247a%c, + 60a°c, log(a) + 120a’c; log(2))
m
8z2(6a’cy log(x) — 12ma’c; + 24yatcy — ?152402 + 12a’*c; log(a) + 24ac, log(2))
9
N 32%/2(3a%c; log(z) — 6ma’c; + 12va’c, — 17a3c, + 6a®cy log(a) + 12ac; log(2))
9

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

_|_

™

8acy\/T N 2¢

™ ™
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4.9 problem 9

Internal problem ID [4719]

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

‘Order:=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',#=0);

N J

_ 3 1o 1, 1 4. 1 5 6
y(x)—x(clx (l+x+2x + 5%+ 5"+ 15 +0(z ))
+ c2(In (z) (62° + 62* + 32° 4+ O (29))

+ (12 — 6z + 622 + 112° + 52" + 2° + O (29) ))

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

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

1 4 1. 4 3 2 gt o’ 2% 5y
y(z) = c §(x+1)x log(x)+zl(x +32°+22% —2z+4) z | + oo sy Tgtg e e

54



4.10 problem 10

Internal problem ID [4720]

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 +yz =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

‘Order:=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='seri%s',x=0);

N J

1 3 1 1
o) = (ealn @) + e) (1= 322 = ot + 0 (@) ) + (3o + p3g0* +0 (0 )

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

e B

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

(:L')—)C _3_1;4_'7;_24_]_ +ec .’L‘_4+1,'_2+ _3_:1:4_1'_2_*_1 lo (CB)
y 761 " 2 2\128 7 1 64 4 &
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4.11 problem 11

Internal problem ID [4721]

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(l—z)y" — 4y —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: 60

‘Order:=6; ‘
| dsolve (4xx(1-x)*diff (y(x) ,x$2)-4*+diff (y(x), %)~y (x)=0,y(x) ,type='series', ,x=0);

3 75, 245, 6615 , 22869
o142 2 g2 2203 D00 g 2200T 5 o (46
y() = e ( 1T 1287 t® T ieasa” T emmae’ TO )

1 3 75 245
1 2 3 4 5 6
+c2<n(x) <—16x + 1% 50287 T g192% +0(z )>

1 1 3 2415 23779
9 2 3 4 5 6

v/ Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 86

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

u(@) = o (135334 +1923° + 2562 — 40962 + 16384  2°(752? + 96z + 128) log(x))
16384 4096
. (6615z6 U5 Tt 3 wz)
16384 512 128 4
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4.12 problem 12
Internal problem ID [4722]

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]]

3
3,1 5

Yy +y==z

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: 0.251 (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 _ 105iz3/2 + 33424574007825x% _ 14783093325z* + 2837835x3
8796093022208 4294967296 8388608 8192 281474976710656 549755813888 268435456
_>

72765ix%/2 + 105423/2 + 33424574007825z° 147830933252 4 2837
8388608 8192 281474976710656 549755813888 2684

— 2 :9/2 ;72
2L 3/4(_ 468131288625ix 668918250z
e vrr 8706093020208 T 4294967206

_I_

21
+cle_\/5x3/4(

B 468131288625ix%/2 N 66891825i17/2 B T2765i15/2 N 105523/2 N 33424574007825x° 14
8796093022208 4294967296 8388608 8192 281474976710656 54
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4.13 problem 13

Internal problem ID [4723]

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]]

222" — 3z +2)y' +

(2.’n;1)y:\/5

With the expansion point for the power series method at x = 0.
X Solution by Maple

‘Order:=6; ‘
‘dsolve(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),#ype='series',x

No solution found

v/ Solution by Mathematica

Time used: 0.158 (sec). Leaf size: 222

LAsymptoticDSolveValue [2%x72xy "' ' [x] - (B*x+2) *y ' [x]+(2*x-1) /x*y [x]==x"(1/2) ,Y[X]J,{X,O,5}]

(@) L g-1/a (4050507 450450 6930 18927
Y 256 16 16 2 4
o [ 2¢* (1566337527 + 2007232528 + 103295402° + 41318162* + 275454423 + 55090882 — 64z
+1 ) x 32
— 11018112y/merfi| ——
z
X IL'6 $5 IL'4 ‘
ot/ 4054050° 450450¢ 693c% 1890t N\ (5 +1) (1000t 4 ooge® _1spet 4 7
? 16 16 2 4 vz
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4.14 problem 14

Internal problem ID [4724]

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]]

(—IL'2 + :p) Y + 3y + 2y = 32°

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

e B

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

3 6
—|—31:3<1 + im—l— LacQ—l—O (m3))

2 1 —2 4+ 8z — 1222 + 822 — 224 + O (b
y(m)=01<1——m+—x2+0(x6))+C2( o a:—;x 2 +0(@))

5 30 105

v/ Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 91

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

— —_ o 5
(z) = x_z _ 2 1 c2(1 — 4x) (1 —4z) (_5T _ 310>
™ “ 6 3 2 2
) 955 43
— —+1 —5r8
(6 3 ) | 5 2)
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5.1
5.2
9.3
5.4
9.5
5.6

Chapter VII, Solutions in series. Examples XVI.

page 220

problem b5 . . . . L. 611
problem 6 . . . . ... 62]
problem 8 . . . . .. L 631
problem 9 . . . .. L 64
problem 10 . . . . . . L 65}
problem 11 . . . . . . oL 606!
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5.1 problem 5

Internal problem ID [4725]

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 Y
i /
z(l—z)y" + (—2—2x)y 1 =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

e B

Order:=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='se#ies',x=0);

y(z) = (14 gz + 52° + 252° + 250 + 52:2° + 0 (2°)) vz + &1 (1 4 O (29))
N
v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 50

-

LAsymptoticDSolveValue[X*(l-x)*y"[x]+(3/2—2*x)*y'[x]—1/4*y[x]==0,y[x],{x,O,Si?

(z) = ¢ 632> | 85a% | b2’ | 8a® @\ o
y os6 T 152 T112 7 20 " 6 Nz
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5.2 problem 6

Internal problem ID [4726]

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)#

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

11, 1., 5 . 7 .
+(1 22T g% t 3% Fag® 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(@) = & (@ (5z4 + 122 + 4822 — 768z + 384) + 5:clog(ac)) + cox
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5.3 problem 8

Internal problem ID [4727]

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

‘0rder:=6; ‘
Ldsolve(2*x*(1—x)*diff(y(x),x$2)+(1-11*x)*diff(y(x),x)—lO*y(x)=O,y(x),type='se#ies',x=0);

y(z) = avz (1 + 5z + 14z® + 302° + 552" + 912° + O (2°))
+ ¢2(1 + 10z + 3522 + 842> + 165z + 2862° + O (°))

v/ Solution by Mathematica
Time used: 0.005 (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}1]

N J

y(z) = c1v/z(912° + 55z* + 30z° + 142° + 5z + 1)
+ ¢2(2863° + 1652 4 842® + 352° + 10z + 1)
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5.4 problem 9

Internal problem ID [4728]

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]

2z +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

~N

p
‘Order:=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='series',x=0);

SIS

2 112
y(z) =cx (l—gx-l-o (:E6)) +co <1——0w+35 2+@$3+Em4+_z5+0 (””6))

37T 9% Ta1® Toa3” a9

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

( hY

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

@) = e (1- 6z 223 4 1122° 4 65z N 50z3 N 35z 20z +1
y 1 5 2\ 7729 T 243 T 81 9 3
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5.5 problem 10

Internal problem ID [4729]

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]]

22(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)#

_ 3 3, 1 4 3 4 3 & 6
y(x)—clﬁ(l 5%+ gT + 60 + 5% + 5e57 + 0 (2%

+c2(1 —4x+§x2+0 (xﬁ))

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 3z5 3zt 2® 32?2 3z
— —dz+1 T e |
y(z)—>c2( 3 T+ )+c1\/5(256+128+16+ g o T )
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5.6 problem 11

Internal problem ID [4730)]

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]]

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

v Solution by Maple

1

4y +

3(—2?+2)y
(-a2+1)°

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

‘Order:=6;

N\

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

v Solution by Mathematica

Time used: 0.001 (sec). Leaf size: 42

s

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

~—

y(z) — 02(

325

32

.’E3

4

66
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3zt
32

3z

4

)



6.1
6.2
6.3
6.4
6.5
6.6
6.7
6.8
6.9
6.10
6.11
6.12
6.13
6.14
6.15
6.16
6.17

Chapter IX, Special forms of differential

equations. Examples XVII. page 247

problem 1
problem 2
problem 3
problem 4
problem 5
problem 6
problem 7
problem 8
problem 9
problem 10
problem 11
problem 12
problem 15
problem 18
problem 19
problem 20
problem 21
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6.1 problem 1

Internal problem ID [4731]

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
s @
y+y =5
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

y(z) = p
v/ Solution by Mathematica
Time used: 0.384 (sec). Leaf size: 71
LDSolve [y' [x]+y[x]~2==a"2/x"4,y[x],x,IncludeSingularSolutions -> Truel J

2 2a 2a
—2a°cie= +2acixe= +a+zx

2 <1 + 2a0162?a>

y(z) —

r—a
y(x) — p
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6.2 problem 2

Internal problem ID [4732]

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 3v—a?a}
u(x) = c1/x BesselJ <Z’%> + ¢91/Z BesselY <Z,$>

v/ Solution by Mathematica
Time used: 0.05 (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 [4733]

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) J

u(z) = c1e*(ax — 1) + coe”*(az + 1)

v/ Solution by Mathematica

Time used: 0.13 (sec). Leaf size: 68

Vs N

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

\/g\/i((iaczx + ¢1) sinh(ax) — (aciz + icy) cosh(ax))
av/—tazx

u(z) —
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6.4 problem 4

Internal problem ID [4734]

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) J

() = ¢y sinh (ax) L e cosh (ax)

x x
v Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 35

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

2aci1e” % + cpe?®

2ax

u(z) —
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6.5 problem 5

Internal problem ID [4735]

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) J

() = ¢ sin (ax) 4 Czco8 (ax)

x x
v Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 42

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

e—iaac (201 _ icze%az)

2z

u(z) —
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6.6 problem 6

Internal problem ID [4736]

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 coe”%(ax + 1)

3 3

v/ Solution by Mathematica
Time used: 0.091 (sec). Leaf size: 68

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

\/g((ia@x + ¢1) sinh(az) — (aciz + icy) cosh(azx))
az®/?\/—iaz

u(z) —

73



6.7 problem 7

Internal problem ID [4737]

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+ @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) J

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

u(z)

v Solution by Mathematica
Time used: 0.094 (sec). Leaf size: 57

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

\/g((aclx + ¢2) cos(az) + (acyw — c1) sin(ax))

u(z) = — 232 (az)3/2
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6.8 problem 8

Internal problem ID [4738]

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) J

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

x? x?
v/ Solution by Mathematica
Time used: 0.138 (sec). Leaf size: 90

-

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

\/g((a202x2 — 3iaci T + 3cy) cosh(azx) + i(c1(a®z? + 3) + 3iacez) sinh(azx))
a?z3/2\/—iax

y(z) =

75



6.9 problem 9

Internal problem ID [4739]

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?z? — 3) cos (nx) — 3sin (nx) nx) N c2(3 cos (nz) nz + (n?z? — 3) sin (nx))

y(z) =

v/ Solution by Mathematica
Time used: 0.143 (sec). Leaf size: 79

-

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

\/g\/f((cz(—nz) z? 4 3c1nx + 3cs) cos(nx) + (c1(n?z? — 3) + 3cenz) sin(nz))

(nz)5/?

y(z) = —

76



6.10 problem 10

Internal problem ID [4740]

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 N

Ldsolve(x’?*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: 0.03 (sec). Leaf size: 32

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

(o€ + 2¢1)
2\/x

y(z) = ©

7



6.11 problem 11

Internal problem ID [4741]

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), gﬁngsol=all)

cle%(z’ —a coea i+ a)
(@) = 2otz =) e 2l

(M4

T2 x
v/ Solution by Mathematica
Time used: 0.101 (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, IncludeSingula#Solutions => 1T

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

78



6.12 problem 12

Internal problem ID [4742]

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

e

Ldsolve (x"2*diff (y(x) ,x$2) +x*diff (y(x) ,x)+(x"2-25/4) *y(x)=0,y(x), singsol=a11)}

c1e®(x2+3ix —3) coe @ (—22+3ix+3
y(w) == ( 5 ) + 2 ( 5 )
X2 xr2

v/ Solution by Mathematica

Time used: 0.111 (sec). Leaf size: 59

‘ DSolve [x~2*y'' [x]+x*y' [x]+(x72-25/4)*y[x]==0,y[x],x,IncludeSingularSolutions +> Truel

y(z) = — \/;((—6290 + 3c1z + 3c2) cosi:c/)2+ (c1(2? — 3) + 3cyz) sin(z))

79



6.13 problem 15

Internal problem ID [4743]

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
x

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) J

_cigr —2) N c2e” ¥ (qz + 2)
T z

v Solution by Mathematica
Time used: 0.064 (sec). Leaf size: 80

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

qx3/2e_% (2(2'02(11' + 201) sinh (%) - 2(61(11‘ + 2ic2) cosh (%))
Vr(—igz)®/?

y(z) > —

80



6.14 problem 18

Internal problem ID [4744]

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, ") + co BesselY (n, €7)

v/ Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 46

e

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

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

81



6.15 problem 19

Internal problem ID [4745]

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 Besseld (1,1/z) + c2v/z BesselY (1, v/z)

v/ Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 38

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

y(x) — %\/5(01 BesselJ (1,4/z) + 2ic, BesselY (1,/z))

82



6.16 problem 20

Internal problem ID [4746]

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]]

y'z+y +y=0

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

-

Ldsolve (xxdiff (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: 0.03 (sec). Leaf size: 31

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

y(z) — ¢, BesselJ (0, 2\/3_5) + 2co BesselY (0, 2\/3_5)

83



6.17 problem 21

Internal problem ID [4747]

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]]

y'z+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: 0.08 (sec). Leaf size: 41

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

N\ J

_im2 . ;2
ix _Zc2eza:

472

4cie

y(z) —

84
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