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1.1 problem 1

Internal problem ID [7045]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

J — cos (y) sec (z) _0
T

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 73

Ldsolve(diff(y(x),x) = cos(y(x))*sec(x)/x,y(x), singsol=all) J

2 Md sec(x)
(/=5 m)cf—l 2el T

e’ (/=5 do) c+ 1’ e’ (/5 do) 2+1

y(x) = arctan

v/ Solution by Mathematica
Time used: 5.307 (sec). Leaf size: 49

LDSolve [y' [x]== Cos[y[x]]*Sec[x]/x,y[x],x,IncludeSingularSolutions -> True] J

y(z) — 2arctan (tanh (% (/j %dmﬂ + Cl) ))



1.2 problem 2

Internal problem ID [7046]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

Yy —x(cos(y) +y) =0

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

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

22 y(x) 1
r_ s 4 =
2 (/ cos(_a)+_a —af+a=0

v Solution by Mathematica

Time used: 0.71 (sec). Leaf size: 33

LDSolve [y'[x] == x*(Cos[y[x]1]+y[x]),y[x],x,IncludeSingularSolutions -> True] J

y(z) — TverseFunction [ /1 . o K[l]l) il de&] [%2 4 cl]




1.3 problem 3

Internal problem ID [7047]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

.G (Si; W+y) _,

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 26

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

y(z)
/de_U .;d_a%clzo
x sin(_a)+_a

v/ Solution by Mathematica
Time used: 1.312 (sec). Leaf size: 41

e

LDSolve [y. [x]== Sec[x]*(Sin[y[x]] +y [x] )/x,y [x],x, IncludeSingularSolutions -> T}ue]

y(z) — InverseFunction{ 1#1 K] + slin(K[l])dK[l]&] {/lw %M(P] + cl}




1.4 problem 4

Internal problem ID [7048]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

V—(5+%d@)®mW%HD=O

T

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

Ldsolve(diff(y(x),x) = (6+sec(x)/x)*(sin(y(x))+y(x)),y(x), singsol=all) J

y(z)
/5x+sec(x)dx_</ . 1 d_a)—i—cl:O
x sin(_a)+_a

v/ Solution by Mathematica
Time used: 19.938 (sec). Leaf size: 168

LDSolve [y'[x] == (5+Sec[x]/x)*(Sinl[y[x]]+y[x]),y[x],x, IncludeSingularSolutionsJ -> True]

sowel[x(_2si§§¥u>

_ 5(—sec(K[1]) sin(K[1] — y(z)) + sec(K[1]) sin(K[1] + y(z)) + 2y())
sin(y(z)) + y(z)

+ZWKKM+;MM)

_/x (5(COS(K[2]) +1)(2K1[2] — sec(K[1]) sin(K[1] — K[2]) + sec(K[1]) sin(K[1] + K[2])) 5(cos(K[1]
1 (K[2] + sin(K[2]))?

) dK[1]




1.5 problem 5

Internal problem ID [7049]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y—y=1

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 10

e

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

~—

y(z) = —1+e"c;

v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 18

LDSolve [y'[x] == y[x]+1,y[x],x,IncludeSingularSolutions -> Truel

y(x) = =14 c1€”
y(z) = —1



1.6 problem 6

Internal problem ID [7050]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y=1+z

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 12

e

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

~—

1
y(x) = 53:2 +z4+¢

v Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 16

LDSolve [y' [x]== 1+x,y[x],x,IncludeSingularSolutions -> True]

10



1.7 problem 7

Internal problem ID [7051]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

v Solution by Maple

Time used: 0.0 (sec). Leaf size: 11

e

tdsolve(diff(y(x),x) = x,y(x), singsol=all)

~—

.’E2

y(z) = o +a

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 15

LDSolve [y'[x] == x,y[x],x,IncludeSingularSolutions -> Truel

11



1.8 problem 8

Internal problem ID [7052]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y—y=0

v Solution by Maple

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

e

tdsolve(diff(y(x),x) = y(x),y(x), singsol=all)

~—

y(x) = €"cy
v/ Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 16

LDSolve [y'[x] == y[x],y[x],x,IncludeSingularSolutions -> Truel

y(x) = cr1€”

y(z) =0

12



1.9 problem 9

Internal problem ID [7053]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

v Solution by Maple

Time used: 0.0 (sec). Leaf size: 5

e

tdsolve(diff(y(x),x) = 0,y(x), singsol=all)

~—

y(z) =
v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 7

LDSolve [y'[x] == 0,y[x],x,IncludeSingularSolutions -> Truel

y(z) > a

13



1.10 problem 10

Internal problem ID [7054]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 10.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

sec (x)

Yy =1+

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 15

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

y(z) = / secx(z) dz +z+c

v/ Solution by Mathematica
Time used: 0.833 (sec). Leaf size: 25

LDSolve [y'[x] == 1+Sec[x]/x,y[x],x,IncludeSingularSolutions -> True]

y(z) = / (secKI[(;[]l] 1> dK[1] + ¢

14



1.11 problem 11

Internal problem ID [7055]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 11.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

, _ sec(z)y
X

=T

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 31

-

N\

dsolve(diff (y(x),x) = x+sec(x)*y(x)/x,y(x), singsol=all)

sec(z) sec(z
y(z) = </aze_(f = dx)dx—i—cl) of *5d

v Solution by Mathematica
Time used: 0.483 (sec). Leaf size: 56

e

LDSolve [y'[x] == x+Sec[x]*y[x]/x,y[x],x,IncludeSingularSolutions -> True]

~—  /

0o [ i) [ (- [

15

2 sec(K 1))

K(1]

dK[l]) K[2)dK[2]

+ Cl)



1.12 problem 12

Internal problem ID [7056]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 12.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

With initial conditions

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 9

‘dsolve([diff(y(x),x) = 2xy(x)/x,y(0) = 0],y(x), singsol=all)

y(z) = c1x?

v/ Solution by Mathematica

Time used: 0.001 (sec). Leaf size: 6

LDSolve [{y'[x] == 2*y[x]/x,y[0]==0},y[x],x,IncludeSingularSolutions -> Truel J

y(z) =0

16



1.13 problem 13

Internal problem ID [7057]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 13.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

v Solution by Maple

Time used: 0.0 (sec). Leaf size: 9

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

y(x) = 1z’

v/ Solution by Mathematica

Time used: 0.024 (sec). Leaf size: 16

e

kDSolve [y'[x] == 2xy[x]/x,y[x],x,IncludeSingularSolutions -> True]

~—

y(x) — c12?

y(z) =0

17



1.14 problem 14

Internal problem ID [7058]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 14.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

1 2
In(22+1)

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 30

-

Ldsolve(diff (y(x),x)=1n(y(x)~2+1)/1n(x~2+1) ,,y(x), singsol=all)

1 y(z) 1
/—In e 1)d$ — / nl 21 (a2t 1)d_a +c=0

v Solution by Mathematica

-/

Time used: 0.64 (sec). Leaf size: 48

‘ DSolvel[y' [x] == Logli+y[x]~2]/Log[1+x~2],y[x],x,IncludeSingularSolutions -> T#ue]

y(x) — InverseFunction [/1#1 log (K[11]2 1) dK[l]&} {/j log (K[12]2 +1)

y(z) =0

dK [2] + C1

18



1.15 problem 15

Internal problem ID [7059]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 15.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

v Solution by Maple

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

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

y(z) =In(z) + ¢

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 10

LDSolve [y'[x] == 1/x,y[x],x,IncludeSingularSolutions -> True]

y(z) — log(z) + ¢

19



1.16 problem 16

Internal problem ID [7060]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 16.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class G‘], _rational, [_Abel, ‘2nd type‘, ‘cl

;o Ty -1
y dyzd — 222 0
v/ Solution by Maple
Time used: 0.344 (sec). Leaf size: 37
Ldsolve (diff (y(x) ,x)=(-x*y(x)-1)/(4*x~3*y(x)-2*x"2) ,y(x), singsol=all) J

RootOf (_7¢; — 10_70¢; + 25_7%¢; — 162°)° — 1
y(z) = "

20



v/ Solution by Mathematica
Time used: 15.76 (sec). Leaf size: 391

LDSolve [y'[x] == (-x*y[x]-1)/(4*x"3*y[x]-2*x~2),y[x],x, IncludeSingularSolutionJE -> True]

y(z) — Root [64#1°c:°z® — 804 1%c,°z* — 2041°¢;°2® + 25#1%¢; %3 + 10#1c:°x — 2°
+ 615&, 1}

y(xz) — Root [64#1501 x5 — 80#1%c; %z — 20#13¢,522 + 2541%¢, %22 + 10#1¢,°x — o°
+ 615&, 2}

y(z) — Root [64#1501 x5 — 80#1%c;%x* — 20#13¢,522 + 2541%¢, %22 + 10#1¢,°z — o°
+ 615&, 3}

y(z) — Root [64#1501 z° — 80#1%c %z — 20#13¢,52 + 2541%¢, %22 + 10#1¢,°z — o°
+ 015&, 4

y(z) — Root [64#1501 x° — 80#1%¢, °z* — 20413¢, %2 + 25#1%¢,522 + 104#1c,°x — o°
+ 615&, 5}

21



1.17 problem 17

Internal problem ID [7061]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 17.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_ symmetries], _Clairaut]

12
yz—y’x+y=0

v Solution by Maple
Time used: 0.109 (sec). Leaf size: 19

e

tdsolve((1/4)*diff(y(x),x)“2—x*diff(y(x),x)+y(x)=0,y(x), singsol=all)

~—

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 25

e

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

22



1.18 problem 18

Internal problem ID [7062]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 18.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

+1
- /Y 1o

Yy

With initial conditions
[y(0) = 1]

v Solution by Maple
Time used: 0.329 (sec). Leaf size: 148
tdsolve( [diff(y(x),x)=sqrt( (1+y(x))/y(x)"2),y(0) = 1],y(x), singsol=all) J

y(z) =

(1+4v3) (—12\/% + 9z + \/(—12\/% + 922 — 8) (3z — 2\/5)2> QT 4(—12\/% + 9z

4 (—12\/% + 922 + \/(—12\/§x + 922 — 8) (3z — 2v2

23



v/ Solution by Mathematica
Time used: 0.097 (sec). Leaf size: 123

LDSolve [{y' [x]==Sqrt[ (1+y[x])/y[x]1~2],y[0]==1},y[x] ,x,IncludeSingularSolutionJE -> True]

1
y(@) = -7 (1 + z\/§> \3/ 922 + \/ 81zt — 216v/223 + 28822 — 64 — 12V/2z
i(v3+1)

+1
f/ 922 + \/ 81z4 — 216v/2z3 + 28822 — 64 — 12v/2z

_|_

24



1.19 problem 19

Internal problem ID [7063]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 19.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [‘y=_G(x,y’) ‘]

Yy —V1—-22—9y2=0

X Solution by Maple

Ldsolve(diff (y(x),x)=sqrt( 1-x~2-y(x)~2),y(x), singsol=all) J

No solution found

X Solution by Mathematica

Time used: 0.0 (sec). Leaf size: 0

LDSolve [y' [x]==Sqrt[ 1-x~2-y[x]~2],y[x],x,IncludeSingularSolutions -> True] J

Not solved

25



1.20 problem 20

Internal problem ID [7064]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 20.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

c oy (1—2x)yt
"I
vtg 3

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 83

Ldsolve(diff(y(x),x)+y(x)/3= (1-2%x) /3%y (x) 4,y (x), singsol=all)

1
y(x) = 1
(e*c; —2x — 1)3
1 i3
y(m) = - 1 1
2(e%c; —2x—1)  2(e*c; —2x —1)3
1 i3
y(z) = — +

26



v/ Solution by Mathematica
Time used: 4.53 (sec). Leaf size: 76

kDSolve [y' [x]+y[x]/3== (1-2%x)/3*y[x]~4,y[x],x,IncludeSingularSolutions -> Truel

() - .
x
Y v/ =2z +cie* — 1
3
—1
x) = —
y(@) vV—=2z +ce* —1
(_1)2/3
x) =
y(z) s toe -1
y(z) =0

27



1.21 problem 21

Internal problem ID [7065]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 21.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear symmetries], _Chini]

Y —Vy==

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 65

Ldsolve(diff(y(x),x)=sqrt(y(x))+x,y(x), singsol=all)

2 arctanh <2 %) 4 arctanh < %)
B 3 * 3
2
In <_$2—;2y($)> 21n (_2(93 ;5!(@))
— z — 3 —2In(z) +c =0

28



v/ Solution by Mathematica
Time used: 47.265 (sec). Leaf size: 716

kDSolve [y' [x]==8qrt [y [x]]+x,y[x],x,IncludeSingularSolutions -> True]

e31(8 + e31x3)

_|_
{’/_elsclzﬁ + 20el5c1 43 4 8\/_62401 (_1 + e3c1$3) 3 4 8el2ar

+ 6—601 {’/_61801 6 + 20el5¢c1 43 + 8\/_62461 (_1 + e3c1 .'173) 3 + Rel2c

9 (V3 — i) e¥1z(8 + e>13°)
f/ 1816 4 90el5er 3 4 8/—e2ler (1  eig3) 3 4 gel2ar

1
— | 5422
y(av)—>72 54z

19 (\/§+z> o—6e1 {*/_618(:%6 + 20el5¢1 13 + 8\/—624‘31 (—1 + e3123) 3 + 8el2en

9 (V3 +1) e¥11(8 + e>123)

—-9(1
{’/_61801z6 + 2061501.’133 + 8\/_62401 (_]_ + 63015133) 3 + 861201

1 2
y(z) — ™ 54z +

+ z\/§> e~ % €/—618C1 26 4 20el5e1 33 4 8/ —e24e1 (—1 4 e3e13) 3 4 8el2an

—(—x6)2/3 + 3z + v/ —2622

y(z) = =

y(z) — (1+i\/§) (_x6)2/3+6x4+i(\/§+¢) N
8x2

o o (B + 0 )

29



1.22 problem 23

Internal problem ID [7066]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 23.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class A‘], _rational, [_Abel, ‘2nd type‘, ‘cl

2’y +y* —zyy' =0

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 21

e

tdsolve(x‘2*diff(y(x),x)+y(x)‘2=x*y(x)*diff(y(x),x),y(x), singsol=all)

~—

y(.’E) _ e— LambertW(—%)—cl

v/ Solution by Mathematica
Time used: 2.396 (sec). Leaf size: 25

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

J

y(x) > —zW (— 6:1 >

y(x) =0

30



1.23 problem 24

Internal problem ID [7067]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 24.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_separable]

y—yz—a% =0

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 97

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

In(y4y(z)+1—-1) In(4y(z)+1+1 n (u(z
In(z)—+/4y (z) +1— ( i 5 >+ ( i 2 >—l (y2( ))—c1=0
In(\4y(z)+1—-1 In(v4y(z)+1+1
In (z)+ /4y (z) + 1+ < y(2)+ >— ( y(2)+ i )_ln(y2(a:))_01=0

v Solution by Mathematica
Time used: 22.779 (sec). Leaf size: 72

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

y(&) = W (~e70) (24 W (e 212))

y(x) — }lW(e_Hzclx) (2 + W(e_HQClx))
y(x) =0

31



1.24 problem 25

Internal problem ID [7068]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 25.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

(z+y)y' =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 11

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

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 14

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

y(z) - —x

y(z) = a

32



1.25 problem 26

Internal problem ID [7069]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 26.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

yr=0

v Solution by Maple

Time used: 0.0 (sec). Leaf size: 5

e

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

~—

y(z) =
v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 7

LDSolve [x*xy' [x]==0,y[x],x,IncludeSingularSolutions -> Truel

y(z) > a
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1.26 problem 27

Internal problem ID [7070)]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 27.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 5

‘dsolve(1/(x+y(x))*diff (y(x),x)=0,y(x), singsol=all)

y(@) = c
v Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 7

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

y(x) =
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1.27 problem 28

Internal problem ID [7071]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 28.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 5

Ldsolve(l/x*diff(y(x),x)=0,y(x), singsol=all)

y(z) = ¢
v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 7

LDSolve [1/x*y' [x]==0,y[x],x,IncludeSingularSolutions -> True]

y(z) =
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1.28 problem 29

Internal problem ID [7072]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 29.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

v Solution by Maple

Time used: 0.0 (sec). Leaf size: 5

e

Ldsolve (diff(y(x),x)=0,y(x), singsol=all)

~—

y(z) =
v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 7

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

y(z) > a

36



1.29 problem 30

Internal problem ID [7073]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 30.

ODE order: 1.

ODE degree: 2.

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

y—azy’ —y*=0

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 99

-

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

-/

y(z) =0
(x)_x(w+1+\/clx+cl+z+1)2 (z+1+Vaztatz+1)
Y (z+1)° (z+1)°

a:(—ac—1+\/clsc+c1+ac+1)2Jr (~z—1+Vazta+ta+1)
(¢ +1)° (z+1)°

y(z) =

v/ Solution by Mathematica
Time used: 0.069 (sec). Leaf size: 57

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

2
c
y(x)—)z—clx/w—l-l—l-l-i-%

2
y(a:)—)x—i—cl\/x+1+1+%
y(z) =0
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1.30 problem 31

Internal problem ID [7074]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 31.

ODE order: 1.

ODE degree: 1.

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

e
y=——7pr =

0

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

‘dsolve(diff(y(x),x)=(5*x‘2-x*y(x)+y(x)“2)/x‘2,y(x), singsol=all)

y(x) =2tan (2In (z) + 2¢1) z + x

v/ Solution by Mathematica
Time used: 0.789 (sec). Leaf size: 18

‘ DSolvely' [x]==(5*x"2-x*y[x]+y[x]~2)/x"2,y[x],x,IncludeSingularSolutions -> Tr#\e]

y(z) = = + 2z tan(2(log(z) + ¢1))

38



1.31 problem 32

Internal problem ID [7075]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 32.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class C‘], _rational, [_Abel, ‘2nd type‘, ‘cl

3z+ (x+2)2 =—2t

v Solution by Maple
Time used: 2.219 (sec). Leaf size: 29

Ldsolve (2%t +3*x () +(x(t)+2) *diff (x(t) ,t)=0,x(t), singsol=all) J

4(t—3)01+1+\/4(t—3)01+1
201

z(t) = -2 —

39



v/ Solution by Mathematica

Time used: 60.104 (sec). Leaf size: 1165

kDSolve [2xt+3*x [t]+(x[t]+2) *x' [t]==0,x[t],t,IncludeSingularSolutions -> True] J

z(t) = —2

2t — 3

cosh (%) +sinh (4%)

3(t-3)7cosh (‘g1 ) +3(t-9)?sinn (‘g )42 [
) t-32(

3
tJ =32 — (t—3)2((t—3)2 Cosh(%)+(t—3)2sinh(%)+1

(t—3)2 cosh(%) +(t—3)2 sinh(%) +1) 2 3J

z(t) —» —2
ot —3
+
. (t_33)2 _ 3(t—3)2 cosh(%zc—l-3(t—3)2 Sinl.l<4cTic)+2 ] cosh(%:)-{—sinh(%') _ _3
(t—3)2 ((15—3)2 cosh(#) +(t—3)2 smh(Tl> +1) (t—3)2 ((t—3)2 cosh(#) +(t—3)2 smh(Tl) +1)2
z(t) - —2
B 2t — 3
il _33)2 (-3 cosh(“%26+3(t—3)2 sinl.l(%lc +2 s cosh(%:c) +sinh(4%? _ s
(t—3)2 ((15—3)2 cosh(Tl) +(t—3)2 smh(Tl) +1) (t—3)2 ((t—ﬁl)2 cosh(Tl) +(t—3)2 s1nh(Tl) +1> 2
z(t) —» —2
2t — 3
+

3(t—3)2 cosh(“%) +3(t—3)2 sinh(“ﬂ +2

cosh (4%) +sinh (%)

3
tJG3P_

9
(t-3)2 ((+-3)2 cosh (%61 ) +(t-3)2 sinh (%51 ) +1) T \/_ (t-3)2(

40

(t—3)2cosh(4%)+(t—3)2sinh(%)ﬂ)z B 3J



1.32 problem 33

Internal problem ID [7076]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 33.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

With initial conditions

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 13

Ldsolve([diff(y(t),t)=1/(1—y(t)),y(O) = 2],y(t), singsol=all) J

y(t) =1++/1—2t

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 16

-

N

DSolve[{y' [t]==1/(1-y[t]),y[0]==2},y[t],t,IncludeSingularSolutions -> True]

N\ J

yt) > v1—-2t+1
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1.33 problem 34

Internal problem ID [7077]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 34.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

p —ap+bp?=0

With initial conditions

[p(t0) = pO]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 29

e

Ldsolve([diff (p(t) ,t)=axp(t)-b*p(t)~2,p(t0) = p0],p(t), singsol=all)

~—

() = ap0
PR = (2000 + a) e=a—0) 4 p0b

v/ Solution by Mathematica
Time used: 0.865 (sec). Leaf size: 39

LDSolve [{p' [t]==a*p[t]-bxp[t]1~2,p[t0]==p0},p[t],t,IncludeSingularSolutions -> jl'rue]

ap0e®
pr (eat _ eatO) + aeatO

p(t) —
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1.34 problem 35

Internal problem ID [7078]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 35.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class G‘], _exact, _rational, _Bernoulli]

2
y? + 2xyy = —=
T

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 42

Ldsolve((y(x)”2+2/x)+2*y(x) *x*diff (y(x),x)=0,y(x), singsol=all) J

V—z(2n(z) —c1)

T

V=7 (2In(z) — c;)

X

y(z) =

y(z) = —

v/ Solution by Mathematica
Time used: 0.207 (sec). Leaf size: 44

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

B Vv —2log(z) + 1

y(z) = NG
y(@) = \/—Qki%x) +c
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1.35 problem 36

Internal problem ID [7079]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 36.

ODE order: 1.

ODE degree: 0.

CAS Maple gives this as type [_Clairaut]

v/ Solution by Maple
Time used: 0.453 (sec). Leaf size: 648

Ldsolve (x*diff (f(x),x)-f(x)=diff (f(x),x) "2/lambda"~2*(1-diff (f(x) ,x) “lambda) "2 ,f (x), singsol=a

f(z)=0

Expression too large to display

@) = e — A0 2]

v/ Solution by Mathematica
Time used: 15.811 (sec). Leaf size: 30

LDSolve [xxf' [x]-f[x]==f"'[x]"2/\[Lambda] ~2*(1-f' [x] "\ [Lambda]) "2, f [x],x, Include?ing;ularSolutio

F2) = o (z - cl(—l; ) 2)

44



1.36 problem 37

Internal problem ID [7080)]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 37.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

vz — 2y + by® = cx

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 31

Ldsolve (x*diff (y(x),x)-2*y(x)+b*y(x) "2=c*x"4,y(x), singsol=all) J

itan (—w + cl> z2\/c
v/ Solution by Mathematica
Time used: 0.251 (sec). Leaf size: 153

LDSolve [x*y' [x]-2*y [x] +b*y [x] "2==c*x~4,y[x] ,x,IncludeSingularSolutions -> True}]

y(z) = Vea? (= cos (2v/=by/cx?) + ¢ sin (Lv/=by/cx?))
(Sln (l\/—b\/zaﬂ) + ¢ cos (%\/—b\/&ﬁ))
Vez? tan (3v/—by/ca?)
v v
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1.37 problem 38

Internal problem ID [7081]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 38.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

2
3

Yz—y+y'=x

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 85

-

Ldsolve (xxdiff (y(x) ,x)-y(x)+y(x) "2=x"(2/3),y(x), singsol=all)

-/

1 1
((—|3:v% —1|e; — abs <1,3r% - 1) cl) e37® + 3e_3‘”3r%> 3

y(x) = - 1 1 1 1
c1€3%|3z3 — 1| + <3z§ + 1) e—323

v Solution by Mathematica

Time used: 0.221 (sec). Leaf size: 131

LDSolve [x*xy' [x]-y[x]+y[x] "2==x"(2/3) ,y[x] ,x,IncludeSingularSolutions -> Truel J

y(z) = 32%/3(cy cosh (3+/z) — isinh (3/x))
(=3i¥/z — c1) cosh (3¥/z) + (3¢1+v/z + i) sinh (33/)
y(z) = 3z%/% cosh (3+/x)
3+/z sinh (3%) — cosh (3\3/5)
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1.38 problem 39

Internal problem ID [7082]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 39.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccatil

1
o tut=
xrs
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 46
Ldsolve (diff (u(x) ,x)+u(x)~"2=x"(-4/5) ,u(x), singsol=all) J

3
x5

3
BesselI( £ T) c1 — BesselK (%, 5’9075)

8 3
.’IJ% (Cl Bessell (g z5> + BesselK (g, %))

u(z) =

v/ Solution by Mathematica
Time used: 0.293 (sec). Leaf size: 286

LDSolve [u' [x]+ul[x] ~2==x"(-4/5) ,ulx] ,x,IncludeSingularSolutions -> True] J

(—1)%/62%5 Gamma (1) Bessell (—%, #) + (~1)3/6 Gamma (1) Bessell (%, 5z§/5) - (—1)52305 G
_)
2z ((—1)5/6 Gamr
3/° Bessell ( 4 5m3/5> + Bessell (—g z; 5) + 23/5 Bessell (%, 5w§/5)
u(z) — —
2z Bessell <_6 3 )
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1.39 problem 40

Internal problem ID [7083]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 40.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class A‘], _rational, [_Abel, ‘2nd type‘, ‘cl

Yy—y=z

v/ Solution by Maple
Time used: 0.406 (sec). Leaf size: 53

e

Ldsolve(y(x)*diff(y(x),x)-y(x)=x,y(x), singsol=all)

~—

In (——””2”(?2”_1’(“”)2) /5 arctanh (—(“"_stf))\/g>
— —1In (:I?) —C = 0

2 )
v Solution by Mathematica
Time used: 0.073 (sec). Leaf size: 63

LDSolve [y[xl*y'[x] - y[x] == x,y[x],x,IncludeSingularSolutions -> True] J

Solveli(<5+\/g> log (—2y—(x)+\/5+1) —(V5-5) 1og (2y—(9”)+\/5—1)) _

10 T T

—log(z) + c1, y(x)}
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1.40 problem 41

Internal problem ID [7084]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 41.

ODE order: 2.

ODE degree: 1.

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

y'+2) +y=0

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

e

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

~—

y(z) = e %c; + e

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 18

-

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

-/

y(x) = e *(cx + 1)
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1.41 problem 41

Internal problem ID [7085]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 41.

ODE order: 2.

ODE degree: 1.

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

5y" +2y +4y =0

With initial conditions

[y(0) = 0,%'(0) = 5]

v Solution by Maple
Time used: 0.046 (sec). Leaf size: 20

h

-

Ldsolve( [5xdiff (y(x),x$2)+2xdiff (y(x) ,x)+4*y(x)=0,y(0) = 0, D(y)(0) = 5],y(x) ,J singsol=all)

25v/19e" % sin (Vi)
y(z) = 19

v/ Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 6

‘ DSolve [{5*y'' [x]+2xy' [x]+4*y[x]==0,{y[0]==0,y' [0]==0}},y[x],x, IncludeSingular$olutions -> Tr

y(z) =0
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1.42 problem 42

Internal problem ID [7086]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 42.

ODE order: 2.

ODE degree: 1.

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

y'+y +4y=1

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 32

e

Ldsolve(diff(y(x),x$2)+diff(y(x),x)+4*y(x)=1,y(x), singsol=all)

~—

o 1 o 1 1
y(xr) = e 2sin (@) ¢y + e 2 cos (J?x) ca+ 1

v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 51

‘ DSolvely'' [x]+y' [x]+4*y[x]==1,y[x],x,IncludeSingularSolutions -> True]
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1.43 problem 43

Internal problem ID [7087]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 43.

ODE order: 2.

ODE degree: 1.

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

Y +y +4y = sin (z)

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 39

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

y(z) =e 2sin <\/§m> ca+e 2 cos (x/?m> c+ 3Sli10($) — Coiém)

v Solution by Mathematica
Time used: 1.949 (sec). Leaf size: 60

LDSolve [y'' [x]+y' [x]+4*y[x]==Sin[x],y[x],x,IncludeSingularSolutions -> True] J

3 si 15 15
y(z) — 81111)(5(}) — coi()a:) + coe*? cos <\/2_x> + cie %2 sin <\/2_x>
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1.44 problem 44

Internal problem ID [7088]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 44.

ODE order: 1.

ODE degree: 2.

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

y—zy* =0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 39

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

y(z) =0
(z+ yaz)”

y(z) =

o) = =2+ VED)

v/ Solution by Mathematica

Time used: 0.053 (sec). Leaf size: 46

-

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

-/

y(z) — 4_11(_2\/5 + 01) 2

y(o) = ((2Va+a)?

y(x) =0
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1.45 problem 45

Internal problem ID [7089]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 45.

ODE order: 1.

ODE degree: 3.

CAS Maple gives this as type [_dAlembert]

yy+ay’ =1

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 2255

-/

[dsolve(diff(y(x),x)*y(x)=1-x*(diff(y(x),x))‘B,y(x), singsol=all)

cle((\/_ 4y(:c) +27x + 9) )
2\ 3
y(x) 1252 — 123 ((\/— 4y(a:) +270 9) x4> _ 69:((\/_ 4y(z) +27e | 9> )

Wi

1
( (\/— m) +27z +9) z218§<(\/_ 4y(w) +27z _|_9> )3 +1219

2

<y (z

=

+z
3
(6\/_ 125 /W@ 4272 3 joq y(z)183(<\/_ () +27”+9)x2) +5412§x3+18x2<(\/§\/
) % N
y(x)mgx_m;(( 73 4y<x>+m+9> ) _Gx(< /3 41,@)”7”9) ) (
=0

Expression too large to display

Expression too large to display
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v/ Solution by Mathematica
Time used: 89.497 (sec). Leaf size: 20717

LDSolve [y' [x]*y[x]==1-x*(y' [x])~3,y[x] ,x,IncludeSingularSolutions -> Truel

Too large to display

%)



1.46 problem 46

Internal problem ID [7090]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 46.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

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

Ldsolve(diff(f(x),x)=f(x)‘(—1),f(x), singsol=all)

fl@)=V2z+a
fl@)=-V2z+a
v/ Solution by Mathematica
Time used: 0.078 (sec). Leaf size: 38

DSolve[f' [x]==f[x]"(-1),f[x],x,IncludeSingularSolutions -> True]

N\

f@) = —V2vz t o
f(z) = V2vz+a
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1.47 problem 47

Internal problem ID [7091]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 47.

ODE order: 2.

ODE degree: 1.

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

ty// + 4y/ — t2

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 17

tdsolve(t*diff(y(t),t$2)+4*diff(y(t),t)=t“2,y(t), singsol=all)

v/ Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 24

LDSolve [txy'' [t]+4*y' [t]==t"2,y[t],t,IncludeSingularSolutions -> True]

t3 C1
y(t) — 8 38 +c
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1.48 problem 48

Internal problem ID [7092]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 48.

ODE order: 2.

ODE degree: 1.

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

(*+9)y" +2ty =0

With initial conditions

y(3) =2m,y'(3) = -

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 12

Ldsolve([(t“2+9)*diff(y(t),t$2)+2*t*diff(y(t),t)=0,y(3) = 2%Pi, D(y)(3) = 2/3]}y(t), singsol=

y(t) = m + 4 arctan (%)

v/ Solution by Mathematica

Time used: 0.023 (sec). Leaf size: 15

DSolve [{(t72+9)xy"' ' [t]+2xt*y' [t]==0,{y[3]==2%Pi,y' [3]==2/3}},y[t],¢t, IncludeSi#gularSolutions

N

t
y(t) — 4arctan (5) +7
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1.49 problem 49

Internal problem ID [7093]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 49.

ODE order: 2.

ODE degree: 1.

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

t2y" — 3ty +5y =0

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 21

Ldsolve(t’?*diff (y(t),t$2) -3xt*diff (y(t) ,t)+5*y(t)=0,y(t), singsol=all) J

y(t) = c1t*sin (In (t)) + cot? cos (In (t))

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 22

LDSolve [t™2xy' ' [t]-3*t*y' [t]+b*y[t]==0,y[t],t,IncludeSingularSolutions -> True}]

y(t) — t? (co cos(log(t)) + ¢ sin(log(t)))
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1.50 problem 50

Internal problem ID [7094]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 50.

ODE order: 2.

ODE degree: 1.

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

ty//+y/:0

v Solution by Maple

Time used: 0.0 (sec). Leaf size: 10

e

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

~—

y(t) =coln(t) + ¢

v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 13

LDSolve [txy''[t]+y' [t]==0,y[t],t,IncludeSingularSolutions -> Truel

y(t) = c1log(t) + co
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1.51 problem 51

Internal problem ID [7095]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 51.

ODE order: 2.

ODE degree: 1.

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

tzyll _ 2yl — 0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 26

tdsolve(t‘2*diff(y(t),t$2)-2*diff(y(t),t)=0,y(t), singsol=all)

y(t) = c1 + (te—f — 2 Ej @)) Co

v/ Solution by Mathematica

Time used: 0.02 (sec). Leaf size: 29

LDSolve [t~2xy' ' [t]-2*y' [t]==0,y[t],t,IncludeSingularSolutions -> True]

2
y(t) = 2c; ExplntegralEi (—;) + ettt oy

61



1.52 problem 52

Internal problem ID [7096]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 52.

ODE order: 2.

ODE degree: 1.

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

-1yt

C T (Lret)

y' + =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 84

ldsolve(diff(y(t),t$2)+(t‘2-1)/t*diff(y(t),t)+t‘2/(1 + exp(t“2/2))*2*y(t)=0,y§F), singsol=all

X Solution by Mathematica

Time used: 0.0 (sec). Leaf size: 0

LDSolve [y''[t]1+(t"2-1)/t*xt' [t]1+t"2/(1 + Exp[t~2/2]) " 2*xy[t]==0,y[t] ,t,IncludeSifxgularSolutions

Not solved
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1.53 problem 53

Internal problem ID [7097]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 53.

ODE order: 2.

ODE degree: 1.

(4

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

ty" —y +4t3y =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 17

e

tdsolve(t*diff(y(t),t$2)—diff(y(t),t)+4*t“3*y(t)=0,y(t), singsol=all)

A >

y(t) = ¢y sin (t2) + ¢y cos (tz)

v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 20

LDSolve [txy' ' [t]-y' [t]+4*t~3*y[t]==0,y[t],t,IncludeSingularSolutions -> Truel J

y(t) — c1cos (t%) + cosin (¢?)
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1.54 problem 54

Internal problem ID [7098]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 54.

ODE order: 2.

ODE degree: 1.

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

y//:()

v Solution by Maple

Time used: 0.0 (sec). Leaf size: 9

e

Ldsolve(diff(y(t),t$2)=0,y(t), singsol=all)

~—

y(t) =t + ¢

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 12

LDSolve [y''[t]==0,y[t],t,IncludeSingularSolutions -> True]

y(t) = et + 1
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1.55 problem 55

Internal problem ID [7099]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 55.

ODE order: 2.

ODE degree: 1.

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

y//:1

v Solution by Maple

Time used: 0.0 (sec). Leaf size: 14

e

Ldsolve(diff(y(t),t$2)=1,y(t), singsol=all)

~—

1
y(t) = §t2 + it +co

v Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 19

LDSolve [y''[t]==1,y[t],t,IncludeSingularSolutions -> True]

2

t
y(t) — o) + et +c
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1.56 problem 56

Internal problem ID [7100]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 56.

ODE order: 2.

ODE degree: 1.

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

y// — f(t)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 15

Ldsolve(diff(y(t),t$2)=f(t),y(t), singsol=all)

y(t)=/(/f(t) dt) dt + it + ¢,

v/ Solution by Mathematica

Time used: 0.01 (sec). Leaf size: 30

LDSolve [y''[t]==£f[t],y[t],t,IncludeSingularSolutions -> True]

t K2
y(t) = /1 /1 F(K[)AK[1AK[2] + oot + o1
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1.57 problem 57

Internal problem ID [7101]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 57.

ODE order: 2.

ODE degree: 1.

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

y//:k

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 15

e

Ldsolve(diff(y(t),t$2)=k,y(t), singsol=all)

~—

1
y(t) = §k 2 +ct+c

v Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 20

LDSolve [y'' [t]==k,y[t],t,IncludeSingularSolutions -> True]

kt?
y(t) — 7 +cot+ ¢
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1.58 problem 58

Internal problem ID [7102]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 58.

ODE order: 1.

ODE degree: 1.

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

Y +4sin(—y + ) = —4

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 21

Ldsolve(diff(y(x),x)=4*sin(y(x)—x)-4,y(x), singsol=all)

5 *s

3tan (=% 4+ %1) 4
y(x)=x+2arctan< an (-5 + %) )

X Solution by Mathematica

Time used: 0.0 (sec). Leaf size: 0

LDSolve [y' [x]==4*Sin[y[x]-x]-4,y[x] ,x,IncludeSingularSolutions -> True]

Timed out
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1.59 problem 59

Internal problem ID [7103]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 59.

ODE order: 1.

ODE degree: 1.

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

Yy +sin(—y+z)=0

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

Ldsolve (diff (y(x) ,x)-sin(y(x)-x)=0,y(x), singsol=all)

cp—z—2
y(x) =z + 2arc an( P )
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v/ Solution by Mathematica
Time used: 37.233 (sec). Leaf size: 553

kDSolve [y' [x]1-Sin[y[x]-x]==0,y[x],x,IncludeSingularSolutions -> True]

(—z +2+c1) cos (%) + (z — c1)sin (%) )

T) — —2arccos
y(z) ( ﬁ\/x2_2(1+cl)w+2+012+201

y(z) — 2arccos (—z+2+ci)cos (5) + (z —c)sin (5)
ﬁ\/xQ _ 2(1 +Cl)x+2+612+261

y(x) — —2arccos <($ —2—c1)cos (%) 4+ (—z +c1)sin (%))

V222 —2(1+e)r +2+ 0 + 20

(z—2—c1)cos (%) + (—z +c1)sin (2)
V2y/22 —2(1+ )z +2+a? +20

cos (5) — sin (%))

y(z) — 2arccos (

y(x) — —2arccos (

y(x) — 2arccos <COS (%) —sin (%))

y(z) — —2arccos (Sin (5) — cos (%))

y(z) — 2arccos <

sin (5) — cos <%>>
V2

(z —2) cos (%) — zsin (%)
y(x) — —2arccos ( NN e )

(v —2)cos (3) — wsin (g))

VovZE — 2z + 2

zsin (£) — (z — 2) cos (g))
V212 =2z +2

zsin (£) — (z — 2) cos (g))
V2V =22+ 2
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1.60 problem 60

Internal problem ID [7104]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 60.

ODE order: 2.

ODE degree: 1.

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

Y’ = 4sin(z) — 4

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

Ldsolve(diff(y(x),x$2)=4*sin(x)—4,y(x), singsol=all)

y(z) = —22% — 4sin (z) + 17 + ¢

v Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 21

LDSolve [y'' [x]==4%Sin[x]-4,y[x],x,IncludeSingularSolutions -> True]

y(z) = —22° — 4sin(z) + cox + ¢
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1.61 problem 61

Internal problem ID [7105]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 61.

ODE order: 2.

ODE degree: 1.

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

yyll — O

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

e

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

~—

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 17

s

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

~—

y(z) =0

y(x) > o+
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1.62 problem 62

Internal problem ID [7106]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 62.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, missing x], [_2nd_order, _reducible, _mu_x_y1]]

yyll — 1

v Solution by Maple
Time used: 0.094 (sec). Leaf size: 51

e

Ldsolve(y(x)*diff(y(x),x$2)=1,y(x), singsol=all)

~—

y(z) 1

V2In(_a)—¢

d a—x—c=0

y(z)
d a—x—c=0

1
/2o (_a)—c

v/ Solution by Mathematica
Time used: 60.072 (sec). Leaf size: 93

-

LDSolve [y[x]l*y'' [x]==1,y[x],x,IncludeSingularSolutions -> True]

-/

y(x) — exp (—erf_1 <_Z\/g\/m> 2 %)

y(z) — exp (—erf_l (z@W) 2 _ %)
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1.63 problem 63

Internal problem ID [7107]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 63.

ODE order: 2.

ODE degree: 1.

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

Z

vy =z

X Solution by Maple

dsolve(y(x)*diff (y(x),x$2)=x,y(x), singsol=all)

N

No solution found

X Solution by Mathematica

Time used: 0.0 (sec). Leaf size: 0

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

Not solved
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1.64 problem 64

Internal problem ID [7108]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 64.

ODE order: 2.

ODE degree: 1.

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

y2y// =
v Solution by Maple
Time used: 0.078 (sec). Leaf size: 106
Ldsolve(y(x) ~2xdiff (y(x),x$2)=x,y(x), singsol=all) J

y(z) = RootOf | In (z)

7
+25 / — 122 2
25_f+ 2RootOf (AiryBi (Lf—;_lzﬂ) c1_Z+ _ZAiryAi <—J—2—f; - 23) + AiryBi <1,

—C |7

X Solution by Mathematica

Time used: 0.0 (sec). Leaf size: 0

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

Not solved
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1.65 problem 65

Internal problem ID [7109]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 65.

ODE order: 2.

ODE degree: 1.

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

y2y// =0

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

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

v/ Solution by Mathematica

Time used: 0.003 (sec). Leaf size: 17

e

kDSolve [y [x]~2*y'' [x]==0,y[x],x,IncludeSingularSolutions -> True]

~—

y(x) =0

y(x) > oz + ¢
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1.66 problem 66

Internal problem ID [7110)]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 66.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [NONE]

3yy” = sin (z)

X Solution by Maple

Ldsolve(B*y(x)*diff(y(x),x$2)=sin(x),y(x), singsol=all)

No solution found

X Solution by Mathematica

Time used: 0.0 (sec). Leaf size: 0

LDSolve [3xy[x]*y'' [x]==Sin[x],y[x],x,IncludeSingularSolutions -> True]

Not solved
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1.67 problem 67

Internal problem ID [7111]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 67.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, missing x], [_2nd_order, _reducible, _mu_x_y1]]

3yy" +y=25

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 59

e

tdsolve(3*y(x)*diff(y(x),x$2)+y(x)=5,y(x), singsol=all)

~—

y(z) 3
/ — d a—x—c=0
V/30In(_a) +9c; —6_a
y(z) 3

d a—x—c=0

V/30In(_a) +9c; —6_a

v/ Solution by Mathematica
Time used: 0.333 (sec). Leaf size: 41

-

LDSolve [3xy[x]*y'' [x]+y[x]==5,y[x],x,IncludeSingularSolutions -> True]

-/

/y(w) 1
e+ 2(5log(K11]) — K1)

Solve dK[1)? = (z + )%, y(2)
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1.68 problem 68

Internal problem ID [7112]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 68.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, missing x], [_2nd_order, _reducible, _mu_x_y1]]

ayy" +by=c

v Solution by Maple
Time used: 0.078 (sec). Leaf size: 68

e

tdsolve(a*y(x)*diff(y(x),x$2)+b*y(x)=c,y(x), singsol=all)

~—

y(z) a

d a—xz—c=0
va(cln(_a) +cia—2_ab) ?

a

y(z)
/ - Vva(2cln(_a) + cia —2_ab)

d a—x—c=0

v/ Solution by Mathematica
Time used: 0.43 (sec). Leaf size: 43

-

LDSolve [axy [x]*y' ' [x]+b*y[x]==c,y[x],x,IncludeSingularSolutions -> Truel

-/

/y(z) 1
1 \/cl . 2(clog(K[1))—-bK[1])

a

K[ = (z+ &2)*, y(2)

Solve
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1.69 problem 69

Internal problem ID [7113]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 69.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, missing x], [_2nd_order, _reducible, _mu_x_y1]]

ay2y// + by2 =c

v Solution by Maple
Time used: 0.109 (sec). Leaf size: 74

tdsolve(a*y(x)*z*diff (y(x),x$2)+bxy (x) "2=c,y(x), singsol=all) J

y(z) aa

d a—x—c=0
v_aa(ci_aa—2b_a®—2c) 2

y(z)
/ — S d a—x—c=0
v_aa(ci_aa —2b__a® — 2c)

v/ Solution by Mathematica
Time used: 0.801 (sec). Leaf size: 346

LDSolve [a*xy [x] ~2*y'' [x]+b*y[x] ~“2==c,y[x],x,IncludeSingularSolutions -> Truel J

(\/—16bc + a2¢;2 — acl) (\/—16bc +a2c;2 + acl) 2 (1 + \/_161)‘2%212_“1) <1 - \/-16bilf(§§zl2+ac1>

Solve | —
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1.70 problem 70

Internal problem ID [7114]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 70.

ODE order: 2.

ODE degree: 1.

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

ayy’ +by =0

v Solution by Maple

Time used: 0.0 (sec). Leaf size: 22

e

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

~—

(x) x2+ +
ylxr) = % 1T Co

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 28

‘ DSolve [a*xy[x]*y'' [x]+b*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel

y(z) =0
(m)—)—b—ﬁ-i-c z+c
) % 2 1
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1.71 problem 71

Internal problem ID [7115]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 71.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = 9z(t) + 4y(t)
y'(t) = —6x(t) — y(t)
2'(t) = 6x(t) + 4y(t) + 32(t)

v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 66

{dsolve( [diff (x(t),t)=9*x(t)+4*xy(t),diff (y(t),t)=-6*x(t)-y(t),diff (z(t) ,t)=6*x\ t) +4xy (t) +3%z(

2c3e3  2c;e¥
3 3

z(t) = ce® +

y(t) = —coe® — cze® 4 e

2(t) = cpe® + c3e®
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v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 103

LDSolve [{x' [t]==9xx[t]+4xy[t],y' [t]1==-6%x[t]-y[t],z' [t]==6%x [t]+4*y[t]+3*z[t] }J, {x[t],y[t],z[t

z(t) = €% (c1(3e* — 2) + 2c2 (e — 1))
y(t) = —€” (3ci(e* — 1) + co(2e* — 3))
2(t) = € (3ci(e® — 1) + 2cp(€* — 1) + c3)
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1.72 problem 72

Internal problem ID [7116]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 72.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = z(t) — 3y(t)
y'(t) = 32(t) + Ty (t)

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 35

s

Ldsolve([diff(x(t),t)=x(t)-3*y(t),diff(y(t),t)=3*x(t)+7*y(t)],[x(t), y(1, si\ gsol=all)

e4t (302t + 301 — Cz)
3

z(t) = —

y(t) = e*(cot + 1)

v Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 46

LDSolve [{x' [t]==x[t]-3*y[t],y' [t]==3*x[t]+7*y[t]1},{x[t],y[t]},t,IncludeSingularSolutions -> T

z(t) = —e*(c1(3t — 1) + 3cat)
y(t) = e*(3(cy + o)t + )
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1.73 problem 73

Internal problem ID [7117]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 73.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = =(t) — 2y(?)
y'(t) = 22() + 5y(t)

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 35

( N

Ldsolve([diff(x(t),t) = x(t)-2%y(t), diff(y(t),t) = 2xx(t)+5*y(t)], [x(t), y(t)}], singsol=all)

e3(2cot + 2¢1 — ¢3)
2

z(t) = —

y(t) = *(cot + 1)

v Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 46

LDSolve [{x'[t]1== x[t]1-2*y[t],y'[t] == 2*x[t]1+5xy[t]},{x[t],y[t]},t, IncludeSingj.\larSolutions -

z(t) = —e*(c1(2t — 1) + 2cyt)
y(t) = €¥(2(cy + o)t + )
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1.74 problem 74

Internal problem ID [7118]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 74.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = Tz(t) +y(t)
Y (t) = —4a(t) + 3y(t)

v Solution by Maple
Time used: 0.063 (sec). Leaf size: 33

e B

Ldsolve([diff(x(t),t) = Txx(t)+y(t), diff(y(t),t) = —4*x(t)+3xy ()], [x(t), y(t}], singsol=all

e (2cot + 2¢1 + ¢3)
4

z(t) = —

y(t) = e (cot + 1)

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 45

LDSolve [{x'[t]== 7*x[t]+y[t],y' [t] == -4*x[t]+3*y[t]},{x[t],y[t]},t,IncludeSingularSolutions

z(t) — e (2c1t + ot +c1)
y(t) = €*(cy — 2(2¢c; + c)t)
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1.75 problem 75

Internal problem ID [7119]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 75.

ODE order: 1.

ODE degree: 1.

Solve
'(t) = z(t) + y(t)
y'(t) =y()
2'(t) = 2(t)

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 27

{dsolve([diff(x(t),t)=x(t)+y(t),diff(y(t),t)=y(t),diff(z(t),t)=z(t)],[X(t), y(}‘.), z(t)], sing

z(t) = (cat + c1) €

y(t) = cpe’

2(t) = cze

87



v/ Solution by Mathematica

Time used: 0.023 (sec). Leaf size: 62

LDSolve [{x'[t]== x[t]+y[t],y' [t] == y[t],z' [t]==z[t]},{x[t],y[t] ,z[t]},t,IncluﬁieSingularSolut
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1.76 problem 76

Internal problem ID [7120]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 76.

ODE order: 1.

ODE degree: 1.

Solve

' (t) = 2x(t) + y(t) — 2(t)
y'(t) = —=z(t) + 22(¢)
2'(t) = —z(t) — 2y(t) + 42(¢)

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 59

{dsolve([diff(x(t),t)=2*x(t)+y(t)-z(t),diff(y(t),t)=-x(t)+2*z(t),diff(z(t),t)%}x(t)-2*y(t)+4*

z(t) = —e*(2cst + ¢y — 4c3)

y(t) = e (cst® + cat + &1 — 2c3)

2(t) = e*(cst® + et + 1)
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v/ Solution by Mathematica

Time used: 0.003 (sec). Leaf size: 107

LDSolve Hx' [t]== 2*x[tl+y[t]-z[t],y' [t] == -x[t]+2*z[t],z' [t]==-x[t]-2*y[t]+4*z[t]},{x[t],y [t

z(t) — e*((ca — c3)t + 1)

1
y(t) — —§€2t((c2 - C3)t2 + 2(01 + 262 — 203)t — 202)

1
Z(t) - _§e2t((c2 - C3)t2 + 2(01 + 2¢y — 203)t — 203)
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1.77 problem 77

Internal problem ID [7121]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 77.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

W

x — 4Ak<%> +3kr =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 83

Ldsolve(diff (x(t) ,t)=4*Axk+* (x (t) /A) ~(3/4)-3+k*x (t) ,x(t), singsol=all) J

A
t — 3 3 3 — 3
k
+c=0

| In(@s6A-8le() 1n<9\/@—16> N ln(9 %Hﬁ) 21n(3(z(t>)711_4> . 21n<3(9051t>>211+4>
3

v/ Solution by Mathematica
Time used: 0.409 (sec). Leaf size: 51

-

.
LDSolve [x' [t]==4xAxk*(x[t]/A)~(3/4)-3*k*x[t] ,x[t],t,IncludeSingularSolutions —f True]

1 ¢ c
z(t) — ﬁAe_‘%t (46% + e%> 4

z(t) —» 0

© - 2564
v 81
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1.78 problem 78

Internal problem ID [7122]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 78.

ODE order: 1.

ODE degree: 2.

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

v/ Solution by Maple
Time used: 1.265 (sec). Leaf size: 198

Ldsolve(diff (y(x) ,x)*y (x) / (1+1/2*sqrt (1+diff (y(x) ,x)"2))=-x,y(x), Singsol=a11)J

2
—1712‘ C +1
y(@) = —/—22 + e |14+ L2F

2

Z2 +1

—z2+c
yxz) =v—-22+¢c 1++

V=922 + 15¢; — 6,/=3cra? + 42

y(z) 3
\/—91:2 + 15¢; — 64/ —3c122 + 4¢3
y(z) = 3
V=922 + 15¢; +6,/=3cia? + 47
y(z) = — 3
\/ 922 + 15¢, + 61/=3c1a? + 42
y(z) = 3
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v/ Solution by Mathematica
Time used: 2.255 (sec). Leaf size: 153

LDSolve [y' [x]*y[x]/(1+1/2*Sqrt [1+(y' [x]) ~"2])==-x,y[x],x, IncludeSing,‘ularSolutiOflS -> True]

i) & (e — V0a7 4%

(@) > & (VO A 47
() & —V = AT —
() & V=aT T B — e
(@) -
(@) -

T

< w

—V—2?
W

T

<

y\x
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1.79 problem 78

Internal problem ID [7123]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 78.

ODE order: 1.

ODE degree: 2.

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

With initial conditions

v/ Solution by Maple
Time used: 2.625 (sec). Leaf size: 29

-

Ldsolve( [diff (y(x),x)*y(x)/(1+1/2*sqrt (1+diff (y(x) ,x) ~2))=-x,y(0) = 3],y(x), s}lngsol=all)

y(z) = -3+ v—22 + 36
y(z) =1+V-22+4
v Solution by Mathematica
Time used: 0.55 (sec). Leaf size: 35

LDSolve [{y' [x]*y[x]/(1+1/2%Sqrt [1+(y' [x])~2]1)==-x,y[0]1==3},y[x] ,x, IncludeSingujlarSolut ions ->

y(x) > v4d—22+1
y(x) > V36 —22—3
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1.80 problem 79

Internal problem ID [7124]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 79.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

a2w
y/ _ y(]- + /az(x2+1)> _ O
a? (22 +1)

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

Ldsolve(diff(y(x),x) = y(x)*(1+ a"2*x/sqrt(a"2*(x"2+1)))/sqrt(a“2*(x”2+1)),y(x}), singsol=all)

9 1
Va2
y(z) = (_a ~ +VaPa? + a2> Va2 +1
Vaz

v/ Solution by Mathematica
Time used: 0.365 (sec). Leaf size: 116

r

LDSolve [y' [x]== y[x]*(1+ a~2xx/Sqrt[a~2*(x"2+1)])/Sqrt[a~2*(x~2+1)],y[x],x, IncjludeSingularSol

y(z) — cl<a<—\/m+ \/ﬁ—i-ax))_a:l (a(W— Va2
taz)) (VEVE @ 1) - (a1 1))

y(z) =0
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1.81 problem 80

Internal problem ID [7125]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 80.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_Riccati, _specialll

y/ _ y2 — :L'2
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 45
Ldsolve(diff (y(x),x)=x"2+y(x)"2,y(x), singsol=all) J

(— BesselJ <—§1 %) c; — BesselY (—%, %)) z
yle) = c1 BesselJ (1,2°) + BesselY (1,2)

v Solution by Mathematica
Time used: 0.127 (sec). Leaf size: 169

-/

p
LDSolve [y' [x]==x"2+y[x]~2,y[x] ,x,IncludeSingularSolutions -> True]

y(z)
z? (—2 BesselJ <—%, %) +c (BesselJ (% %) BesselJ ( 5.z )) — ¢; BesselJ (—i, é)
~ 2x (BesselJ (i %) c1 BesselJ ( ;11, %2))
x? BesselJ ( 5 “”—2) — 72 BesselJ (3 z—) + BesselJ <—l, ﬁ)
y(@) = = — 2z BesselJ (— }j ’;—i) —
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1.82 problem 81

Internal problem ID [7126]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 81.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Y —2y=0
With initial conditions
[y(0) = 0]
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 5
Ldsolve( [diff (y(x),x) = 2*sqrt(y(x)),y(0) = 0],y(x), singsol=all) J
y(z) =0

v/ Solution by Mathematica

Time used: 0.003 (sec). Leaf size: 8

‘ DSolve [{y' [x]==2%Sqrt [y[x]],{y[0]==0}},y[x],x,IncludeSingularSolutions -> Trué]

y(z) = z*
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1.83 problem 82

Internal problem ID [7127]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 82.

ODE order: 2.

ODE degree: 1.

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

2"+ 37 +22=24e73 — 244

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 30

N

dsolve (diff (z(t),t$2)+3*diff (z(t),t)+2*z(t)=24* (exp(-3*t)-exp(-4*t)),z(t), si#gsol=a11)

J

-

N\

2(t) = (—efar —4e ¥ + 1267 + ) e

v Solution by Mathematica
Time used: 0.084 (sec). Leaf size: 34

LDSolve [z'' [t]+3*xz' [t]+2*z[t]==24* (Exp[-3*t]-Exp[-4*t]) ,z[t],t, IncludeSingular%Solutions -> Tr

2(t) = e " (12€" + c1€* + cpe® — 4)
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1.84 problem 83

Internal problem ID [7128]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 83.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

—J1—42=0

v Solution by Maple

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

[dsolve (diff (y(x) ,x)=sqrt(1-y(x)~2),y(x), singsol=all)

-

y(z) =sin(z + ¢1)

v/ Solution by Mathematica
Time used: 0.228 (sec). Leaf size: 28

LDSolve [y' [x]==8qrt[1-y[x]~2],y[x],x,IncludeSingularSolutions -> True]

y(z) — cos(x +¢1)
y(z) =
y(z) =

()

y(x —>Interval[{ 1,1}]
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1.85 problem 84

Internal problem ID [7129]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 84.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Riccatil

y/_y2=x2_1

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 140

Ldsolve (diff (y(x) ,x)=x"2+y(x)"2-1,y(x), singsol=all) J

2c; WhittakerW (1 + £, 1 iz?)
y(z) =
(01 WhittakerW (Z’ 1 w:2) + WhittakerM (717 1 mQ))
(2clm i — c11 — ¢1) WhittakerW (£, 1,42?) + (3 + 1) WhlttakerM (1+%,1,i2%) + (2i2® —i — 1) Wh
2z (c; WhittakerW (%, 1,iz2) + WhittakerM (£, 1, 122))

v/ Solution by Mathematica
Time used: 0.236 (sec). Leaf size: 153

LDSolve [y' [x]==x"2+y[x]~2-1,y[x],x,IncludeSingularSolutions -> True] J
y(z) |
. i(z ParabolicCylinderD (—1 — %, (=14 i)z) + (1 + ¢) ParabolicCylinderD (3 — %, (=1 +i)z) — c1z P
ParabolicCylinderD (—1 — %, (=1 +4)z) + ¢; Par

— i

(2) = (1+ ) ParabolicCylinderD (3 + £, (1 + i)z)
T .
Y ParabolicCylinderD (—1 + £, (1 +14)z)
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1.86 problem 85

Internal problem ID [7130)]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 85.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Y —2y(zyy—1)=0

With initial conditions

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 9

‘dsolve([diff(y(x),x)= 2xy (x) * (x*sqrt(y(x)) - 1),y(0) = 1],y(x), singsol=all) ‘

y(z) = (z + 1)2

X Solution by Mathematica

Time used: 0.0 (sec). Leaf size: 0

LDSolve [{y' [x]==2*y [x]*(x*sqrt [y [x]-1]1) ,{y[0]==1}},y[x],x, IncludeSingularSolutjions -> True]

{3
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1.87 problem 86

Internal problem ID [7131]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 86.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _nonlinear], [_2nd_order, _with_linear_s

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 88

-

dsolve(diff (y(x),x$2)=1/y(x)-x/y(x) ~2*diff (y(x),x),y(x), singsol=all)

N

y(z)

= RootOf | 72

2cq 2cq

2 2
\/02 4 (2c Z+21n(z «/024—4 2c Z+21n(z
RootOf (zz (tanh( [ ( 2t 2+2n( ))> C§+4tanh< 1 ( 2t ())> —C§—4e—z—4)>
— €

-1 +_ZCl xz
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v/ Solution by Mathematica
Time used: 0.199 (sec). Leaf size: 77

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

2y(x) +c
tan =
. 2 euls ¢y arc ( —4—012)
Solve ilog (—y(x2) — lyx( ) + 1) — N = —log(z) + c2, y(x)
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1.88 problem 87

Internal problem ID [7132]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 87.

ODE order: 2.

ODE degree: 1.

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

y'+y +y=0

With initial conditions

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 17

-

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

-/

y(z) = cie”2 sin (@)

v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 26

LDSolve Hy' ' [x]+y' [x]+y[x]==0,{y[0]==0}},y[x],x,IncludeSingularSolutions -> Trj.\e]

y(z) = cre”"%sin (g)
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1.89 problem 88

Internal problem ID [7133]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 88.

ODE order: 2.

ODE degree: 1.

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

y'+y +y=0

With initial conditions

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 29

-

Ldsolve( [diff (y(x),x$2)+diff (y(x),x)+y(x)=0,D(y) (0) = 0],y(x), singsol=all) J

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 44

‘ DSolve[{y'' [x]+y' [x]+y[x]==0,{y' [0]==0}},y[x],x,IncludeSingularSolutions -> T#ue]

y(z) = cre™/? (sin (@) + /3 cos <@>)
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1.90 problem 88

Internal problem ID [7134]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 88.

ODE order: 2.

ODE degree: 1.

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

y'+y +y=0

With initial conditions

[¥'(0) = 0,y(0) = 1]

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 31

-

Ldsolve( [diff (y(x),x$2)+diff (y(x),x)+y(x)=0,D(y) (0) = 0, y(0) = 1],y(x), singé\ 1=all)

e 3 sin ( V32 cos (32
() a0 ()

v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 47

‘ DSolve[{y'' [x]+y' [x]+y[x]1==0,{y' [0]==0,y[0]==1}},y[x],x, IncludeSingularSoluti#)ns -> Truel

y(z) — %e‘x/Z (\/gsin <@> + 3 cos (@))
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1.91 problem 89

Internal problem ID [7135]

Book: Own collection of miscellaneous problems

Section: section 1.0
Problem number: 89.
ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _nonlinear],

y' —yy=2z

v Solution by Maple

Time used: 0.016 (sec). Leaf size: 227

[_2nd_order, _

[dsolve(diff(y(x),x$2)—diff(y(x),x)*y(x)=2*x,y(x), singsol=all)

y(z) =

_|_

4cy WhittakerW (“1‘[ +1,1,¢ )

x (02 WhittakerW <w%[, i 2””2) + WhittakerM (
(—2i\/§ cox? +iv2cie0 + 2¢) WhittakerW <wl‘[ 5t

ic1V/2 1 i 22:2))
4

) + (—iclx/_ 6) WhittakerM (wl‘[ +

V2z2
2

reducible, _n

<cz WhittakerW (wl‘[
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v/ Solution by Mathematica
Time used: 42.411 (sec). Leaf size: 318

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

y(z) =

V2 (\4/533 ParabolicCylinderD (%1 (—v2¢; — 2) ,2\4/533> + 2i ParabolicCylinderD <£—i (2—v2a1),iv2
ParabolicCylinderD (i (—\/ﬁcl _ 2) 2

2v/2 ParabolicCylinderD <;11 (\/_ c1 + 2 >
y(z) = V2z -
ParabolicCylinderD (% (V2e1 — \/_ ac)
2v/2 ParabolicCylinderD (;11 (\/_ c + 2 )
y(z) = V2z -
ParabolicCylinderD (% (\/icl — 2 )
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1.92 problem 90

Internal problem ID [7136]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 90.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Riccatil

Y~ =22tz

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 280

Ldsolve (diff (y(x),x)-y(x)"2-x-x"2=0,y(x), singsol=all) J
y(z) =
. . 2
(48¢17% + 4cyx? + 48¢1 71 + 4eyx + 12¢14 + ¢;) hypergeom (L—I -1, 1%], %)

+ hypergeom ([}1

( 5 i 3 z(2z+1)

4

24 ((20193 + ¢1) hypergeom ([% — % § z(2w+1)2

)

5|s.

\_/

(24iz + 6x + 12i + 3) hypergeom

— B . 2
24 <(2clx + ¢1) hypergeom <[— -], 'L(2x+1 ) + hypergeom ([i - =1, 15] %))
(—48c1 2% — 48¢1xi — 12¢17 + 48c¢; ) hypergeom <L§1 e %) + (—24iz — 127) hypergeon

24 ((2ex + e hypergeom ([3 — 5], [3], 222) + hypergeom ([£ — ], [4],*
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v/ Solution by Mathematica
Time used: 0.306 (sec). Leaf size: 298

kDSolve [y' [x]-y[x]~2-x-x"2==0,y[x],x,IncludeSingularSolutions -> True] J

y(@)
. i((2z + 1) ParabolicCylinderD (—1 — £, (=3 + ) 2z + 1)) —a1(2z + 1) ParabothyhnderD (-1 +

(ParabothyhnderD ( i (_

T2 ®
J(@) - (1+ ) ParabolicCylinderD (1 + £, (1 + i)z + (3+3) Lior+1)
ParabolicCylinderD (—— + 5, L (1 +4d)z + (5 + %))

(14 i) ParabolicCylinderD (5 + &, (1 + i)z + (5 + 2
ParabolicCylinderD (—3 + £, (1 +é)z + (3 + %))

y(z) —
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2.38
2.39
2.40
241
242
2.43
2.44
2.45
2.46
247
2.48
2.49
2.50
2.51
2.52
2.53
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problem 37
problem 38
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problem 44
problem 45
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problem 51
problem 52
problem 50
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2.1 problem 1

Internal problem ID [7137]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 1.

ODE order: 2.

ODE degree: 1.

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

y"—y’x—yzzm

v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 55

e hY

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

N\ J

y(@)=e*(z+2) e+ <ierf (_z\/ﬁ(g i 2)> VTV2(z+2)e™ 2+ 2ex(z2+2)> e —1

v/ Solution by Mathematica
Time used: 4.759 (sec). Leaf size: 216

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

1 2 e
y(z) — Ee“%(””+2)2 (2\/§e2+z+2(z +2) / (6—[]
1

V2
— %e—éK[l]z_K[l]ﬂ\/?—Terﬁ <—V(K5_]2+2)2> K[1] /(K[l] + 2)2) dK 1]

- \/ﬁ\/m(cw%““r2 +z+ 1) erfi (—(gi;_; 2)2>

22
+ 267+$+2 (676(:17 + 1) + \/ﬁcl(x + 2) + C2eé(w+2)2>)
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2.2 problem 2

Internal problem ID [7138]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 2.

ODE order: 2.

ODE degree: 1.

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

v' —yr—yr =2z

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 55

e hY

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

N\ J

y(@)=e*(z+2) e+ <ierf (_z\/ﬁ(g i 2)> VTV2(z+2)e™ 2+ 2ex(z2+2)> ¢ — 2

v/ Solution by Mathematica
Time used: 1.745 (sec). Leaf size: 217

LDSolve [y'' [x]-x*y' [x]-x*y[x]-2*x==0,y[x] ,x,IncludeSingularSolutions -> Truel J

1 o2 m
y(z) — Ee‘%(”Z)Q (2\/562”*2(35 + 2)/ (\/éeK[l]K[l]
1

V2
Vor 2 {at2 (z +2)?
— V2 (x +2)2 (ch 2 + 2z + 2) erfi (T)

_ e SKNP-KN-2 srog (M) K[1]V/(K[1] +2)2> dK[1]

22
+ 2e'2 ToF2 <2e’”(m + 1) +V2(z+2) + (326;(1:—‘{_2)2))
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2.3 problem 3

Internal problem ID [7139]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

' —y'r—yr =3z

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 55

e hY

dsolve(diff (y(x) ,x$2)-x*diff (y(x) ,x)-x*y(x)-3*x=0,y(x), singsol=all) ‘

N\ J

y(@)=e*(z+2) e+ <ierf (_z\/ﬁ(g i 2)> VTV2(z+2)e™ 2+ 2ex(z2+2)> ¢ —3

v/ Solution by Mathematica
Time used: 2.238 (sec). Leaf size: 220

LDSolve [y'' [x]-x*y' [x]-x*y[x]-3*x==0,y[x] ,x,IncludeSingularSolutions -> Truel J

T KJ1
J(z) » e b (zﬁef+z+2(z+z) / (—36’ K
1

V2
— ge—éK[l]z_K[l]ﬂ\/?—Terﬁ <—V(K5_]2+2)2> K[1] /(K[l] + 2)2) dK 1]

—V2m/(z +2)2 (@eéﬂw + 3z + 3) erfi (%)

22
+ 2e'2 ToF2 <3e’”(m + 1) +V2(z+2) + (326;(1:—‘{_2)2))
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2.4 problem 4

Internal problem ID [7140]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

y"—y'x—yx=x2+x

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 57

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

y(z) =e " (z+2)ca + (z erf <—Z\/§ (; + 2)> VTV2(@+2) e 2+ 2ew(wz+2)) ¢ —

v/ Solution by Mathematica
Time used: 2.153 (sec). Leaf size: 84

.
DSolvely'' [x]-x*y' [x]-x*y[x]-x"2-x==0,y[x],x,IncludeSingularSolutions -> Truel]

N\ J

y(z) — %e‘w (—\/%02 V (z + 2)2erfi (%2)7 —2e"z + 2v/2c1(z + 2)

+ 2czeé(x+2)2>

116



2.5 problem 5

Internal problem ID [7141]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 5.

ODE order: 2.

ODE degree: 1.

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

' —yr—yr=2°—2

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 63

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

) 2 2 (T

y(z) =e*(z+2) e + (Z erf (—Z\/_(g i )> VIVZ(@+2) e 24 2e" 7 ;2)> )
— 2?4222

v/ Solution by Mathematica

Time used: 5.186 (sec). Leaf size: 91

e

LDSolve [y'' [x]-x*y' [x]-x*y[x]-x"3+2==0,y[x],x,IncludeSingularSolutions -> TrueJ‘]

y(z) — %e“” (—\/ECQ\/Werﬁ (%) — 2€” (:v2 —2r + 2) + 2\/501(53 +2)

+ 20263%(“'2)2)
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2.6 problem 6

Internal problem ID [7142]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 6.

ODE order: 2.

ODE degree: 1.

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

y”—y'w—yw=x4+6

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 67

Ldsolve(diff (y(x) ,x$2) -x*diff (y(x) ,x)-x*y(x)-x~4-6=0,y(x), singsol=all) J

1V 2 2 oz

y(z) =e*(z+2) e + (iel”f (—Z\/_(g+ )> VTV2(z+2)e 2+ 2e (;2)> )
— 23+ 322 — 62

v/ Solution by Mathematica

Time used: 7.359 (sec). Leaf size: 92

e

LDSolve [y'' [x]-x*y' [x]-x*y[x]-x"4-6==0,y[x],x,IncludeSingularSolutions -> TrueJ‘]

y(z) — %e‘x (—\/ﬂ@ (z + 2)2erfi (—W) — 2¢”z (2% — 3z + 6)

+2v2¢;(z +2) + 2C2e§(‘”+2)2>
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2.7 problem 7

Internal problem ID [7143]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

v —yr—yr=2"—24

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 73

e

tdsolve(diff(y(x),x$2)—x*diff(y(x),x)—x*y(x)—x‘5+24=0,y(x), singsol=all)

~—

y(z) =e"(x+2)co + (z erf (—zﬁ(g + 2)> VTV2 (@ +2) e 2+ 2630@;2)) o

—xt + 4% — 1227 + 122 + 12
v/ Solution by Mathematica
Time used: 3.222 (sec). Leaf size: 102

e

LDSolve [y'' [x]-x*y' [x]-x*y[x]-x"5+24==0,y[x],x,IncludeSingularSolutions -> True]

y(x) — %e"’ (—\/%02\/ (x + 2)%erfi (—W)

+ ez(_2x4 + 823 — 2422 + 24x + 24) + 2\/501(:1; +2)+ 2C2e§(z+2)2>
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2.8 problem 8

Internal problem ID [7144]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 8.

ODE order: 2.

ODE degree: 1.

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

y"—y’x—yzzm

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 55

e hY

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

N\ J

y(@)=e*(z+2) e+ <ierf (_z\/ﬁ(g i 2)> VTV2(z+2)e™ 2+ 2ex(z2+2)> e —1

v/ Solution by Mathematica
Time used: 0.689 (sec). Leaf size: 216

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

1 2 e
y(z) — Ee“%(””+2)2 (2\/§e2+z+2(z +2) / (6—[]
1

V2
— %e—éK[l]z_K[l]ﬂ\/?—Terﬁ <—V(K5_]2+2)2> K[1] /(K[l] + 2)2) dK 1]

- \/ﬁ\/m(cw%““r2 +z+ 1) erfi (—(gi;_; 2)2>

22
+ 267+$+2 (676(:17 + 1) + \/ﬁcl(x + 2) + C2eé(w+2)2>)
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2.9 problem 9

Internal problem ID [7145]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 9.

ODE order: 2.

ODE degree: 1.

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

2

y”—y’z—ym=x

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 58

-x*diff (y(x) ,x)-x*y(x)-x"2=0,y(x), singsol=all)

y(z)=e“(z+2) 2+ (z’erf (7’\/_2(++2)> VTV2(z+2) e‘””‘2+2ex(zﬁ+2)> a+l-z

v/ Solution by Mathematica
Time used: 4.289 (sec). Leaf size: 226

LDSolve [y'' [x]-x*y' [x]-x*y[x]-x"2==0,y[x] ,x,IncludeSingularSolutions -> Truel J

2 K 2

o)+ et (st [ (KT
B %e_éK[”Q_K[””ﬁerﬁ(@) K[1P V(K[ +2)? ) dK11]
B mm(ﬁ + cze%+w+2 L+ 1) orfi (%)

22
+2€7+z+2<6x<x2+x+1) +\/§Cl($+2)+626é(x+2)2>)
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2.10 problem 10

Internal problem ID [7146]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 10.

ODE order: 2.

ODE degree: 1.

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

y"—y'x—yx=x3

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 243

Ldsolve(diff (y(x) ,x$2) -x*diff (y(x) ,x)-x*y(x)-x~3=0,y(x), singsol=all) J

y(z) =e"(x+2)c + (ierf (—z\/ﬁ(; + 2)> VTV2 (@ +2) e 2+ 2emz+2)> o

T 2 y (T (T
<e7( = (z+2) <f (zﬁﬁ(m +2)e 2erf <—“/§(2””+2)> +2e" %" 2+4)> e x3dx> — 2ierf (—‘/5(2”1)) T

_|_
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v/ Solution by Mathematica
Time used: 6.619 (sec). Leaf size: 453

LDSolve [y'' [x]-x*y' [x]-x*y[x]-x"3==0,y[x],x,IncludeSingularSolutions -> Truel J

1 2+2)2 o +z+2 * [ eMMEP
y(@) > je a2 <2\/_e (x+2)/1 ( 7

— %e—éK[l]z_K[l]—zﬁerﬁ<—V(K[;]§‘|'2> K[l] VI(K[1] +2) ) dK|[1]

—2erf(x+1) <v27rez2+3z+5 rez(@+)? V(z+2) 2erﬁ( /(z+2) )

V2 V2

—\/_\/x+22acerﬁ<” ?2 ) \/_\/ :c+22xerﬁ<” %2)

_ ﬁ+x+2 2 (:E + 2)2
V2mcye V (z + 2)2%erfi 7

V(z+2
—2V27m\/(z + 2) 2xerﬁ< z+2) ) + 2e2@ 273 4 93 (@+2)7 52

V2

1+ 2v/2¢,eT T2 4 44/2c1e 7 T2 4 Qe TR 4 465(1;4_2)21:)
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2.11 problem 11

Internal problem ID [7147]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 11.

ODE order: 2.

ODE degree: 1.

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

y" — axy — bxy = zc

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 83

e

Ldsolve(diff(y(x),x$2)—a*x*diff(y(x),x)—b*x*y(x)-c*x=0,y(x), singsol=all)

~—

2a3’2" 23

¥ o1 (a2x+2b)2) c

. 2 1 (a’z +2b)°
y(z) = e« KummerM (— b M) 2

_bz
+ e« KummerU (—2—0},‘, 2’ 58 c1 — 5

v Solution by Mathematica
Time used: 5.384 (sec). Leaf size: 565

‘ DSolvely'' [x]-a*x*y' [x]-b*x*y[x]-c*x==0,y[x],x,IncludeSingularSolutions -> Tr#le]

y(z)
b za®+ 2b

a®’ \/2a3/? > /1 b2 (\/ﬁ HermiteH (3—?, -1, K\[}%Zijfb> HypergeometriclF1 (—%,

— e_%z HermiteH (
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2.12 problem 12

Internal problem ID [7148]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 12.

ODE order: 2.

ODE degree: 1.

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

y" — axy — bxy = ca?

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 88

kdsolve (diff (y(x),x$2) —a*x*diff (y(x),x)-b*x*y(x)-c*x"2=0,y(x), singsol=all) J

203’2 243

B 1 (a®z+ 2b)2> 4 o+ a)

. 2 1 (a%z +2b)°
y(x) = e« KummerM (— b M) 2

bz
+ e« KummerU <_ﬁ’ 2’ 243 =

v Solution by Mathematica
Time used: 2.978 (sec). Leaf size: 569

LDSolve [y'' [x]-a*x*xy' [x]-b*x*y[x]-c*x"2==0,y[x],x,IncludeSingularSolutions -> jl'rue]

y(x)
4 bL[l
_te : v wa®+2b\ [° T
— e~ o | HermiteH (—3, —3/2> / . b2 K[1]a2+2b . b2
a®’ \/2a 1 p2 (\/ﬁ HermiteH ((? -1, T35/ ) HypergeometriclF'1 (—ﬁ,
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2.13 problem 13

Internal problem ID [7149]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 13.

ODE order: 2.

ODE degree: 1.

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

y" —axy — bzy = 3¢

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 522

kdsolve (diff (y(x),x$2) —a*x*diff (y(x),x)-b*x*y(x)-c*x~3=0,y(x), singsol=all) J

. » 1 (a’zr+2b)°
y(x) = e« KummerM <_ﬁ’ 2 % 2

. B 1 (a’z+ 2b)°
+e_b7KummerU <_ﬁ’§’% c1

(a2$+2b) 23 KummerU —5a3757 23

»2 1 (“2“""2”)2) bz
2atc| | [

b2 1 (a2w+2b)2 203 b2 (a2z+2b)2 b2 (a2z+2b)2
KummerM | — 25,2 ,~——=—— | (a3—b?) KummerU | 22> ,%, 3 —2KummerU| — 25,1, Kumm
2a 2a 2
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v/ Solution by Mathematica
Time used: 3.085 (sec). Leaf size: 569

LDSolve [y'' [x]-a*x*y' [x]-b*x*y[x]-c*x~3==0,y[x],x,IncludeSingularSolutions -> jl‘rue]

y(z)
4 bKD
_be : v wa®+2b\ [° v
—e” = | HermiteH | —, W ] b2 K[1]a2+2b : b2
a 2a 1 B2 <\/§ HermiteH (a—3 -1, 3032 ) HypergeometriclF'1 <—ﬁ,
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2.14 problem 14

Internal problem ID [7150]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 14.

ODE order: 2.

ODE degree: 1.

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

y' —y —yr==x

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 26

e

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

~—

o 1 o 1
y(z) = e2 AiryAi <Z + m) c2 + e2 AiryBi (4_1 + m) ci—1

v/ Solution by Mathematica
Time used: 13.6 (sec). Leaf size: 99

‘ DSolvely'' [x]-y' [x]-x*y[x]-x==0,y[x],x,IncludeSingularSolutions -> True] ‘

4
i 1\ (% k@& . . 1
+ AiryBi (:c—i——)/ e 2 mAiryAi (K[Z]—'_é_l) K[2]dK|2]
1

y(z) = e (AiryAi (z + 1) /1 " e AryBi (K[l] + i) K[1)dK][1]

4

+ c; AiryAi (x + i) + co AiryBi (w + i))
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2.15 problem 15

Internal problem ID [7151]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 15.

ODE order: 2.

ODE degree: 1.

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

2

' -y —yz =2

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 71

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

o 1 o 1
y(z) = e? AiryAi (4_1 + z> ¢y +e2 AiryBi (Z + w) a

+mez (— (/ z? AiryBi (}1 + x) e_gdx) AiryAi <L—11 + m)

+ </ z? AiryAi (i + x) e"gd:v> AiryBi <}1 + x>)
v/ Solution by Mathematica

Time used: 9.743 (sec). Leaf size: 103

e hY

DSolvely'' [x]-y' [x]-x*y[x]-x"2==0,y[x],x,IncludeSingularSolutions -> Truel

N\ J

y(z) — /2 (AiryAi (ac + i) / —e‘ﬁwAiryBi (K[l] + i) K[1]?dK[1]
1
+ AiryBi (x + i) / e AiryAi (K[Q] + i) K[2]?dK[2]
1

1 1
+ c1 AiryAi (:c + Z) + co AiryBi (x + Z))
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2.16 problem 16

Internal problem ID [7152]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 16.

ODE order: 2.

ODE degree: 1.

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

y//_y/_yx:x2+1

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 28

e

tdsolve(diff(y(x),x$2)—diff(y(x),x)-x*y(x)-x‘2—1=0,y(x), singsol=all)

~—

o 1 o 1
y(z) = ez AiryAi (Z + x) ¢y +e2 AiryBi (Z + x) cL—

v/ Solution by Mathematica
Time used: 4.468 (sec). Leaf size: 107

‘ DSolvely'' [x]-y' [x]-x*y[x]-x"2-1==0,y[x],x,IncludeSingularSolutions -> True] ‘

y(z) — e*/? (AiryAi (x + i) /1 ’ —e~ "% AiryBi (K[l] + 711) (K[1)>+1) dK][1]

+ AiryBi (J: + i) / e AiryAi (K[Q] + %) (K[2]> +1) dK[2]
1

+ ¢ AiryAi (J: + i) + ¢ AiryBi (z + i))
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2.17 problem 16

Internal problem ID [7153]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 16.

ODE order: 2.

ODE degree: 1.

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

y//_y/_yx:x2+1

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

e

tdsolve(diff(y(x),x$2)—diff(y(x),x)-x*y(x)-x‘2—1=0,y(x), singsol=all)

~—

o 1 o 1
y(z) = ez AiryAi (Z + x) ¢y +e2 AiryBi (Z + x) cL—

v/ Solution by Mathematica
Time used: 1.289 (sec). Leaf size: 107

‘ DSolvely'' [x]-y' [x]-x*y[x]-x"2-1==0,y[x],x,IncludeSingularSolutions -> True] ‘

y(z) — e*/? (AiryAi (x + i) /1 ’ —e~ "% AiryBi (K[l] + 711) (K[1)>+1) dK][1]

+ AiryBi (J: + i) / e AiryAi (K[Q] + %) (K[2]> +1) dK[2]
1

+ ¢ AiryAi (J: + i) + ¢ AiryBi (z + i))
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2.18 problem 17

Internal problem ID [7154]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 17.

ODE order: 2.

ODE degree: 1.

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

y"—2y'—ym=x2+2

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 24

e

tdsolve(diff(y(x),x$2)—2*diff(y(x),x)—x*y(x)—x‘2-2=0,y(x), singsol=all)

~—

y(z) = e® AiryAi(x + 1) ca + €* AiryBi(z + 1) ¢; — x

v/ Solution by Mathematica
Time used: 5.71 (sec). Leaf size: 87

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

y(z) = €* (AiryAi(x +1) /j —e XMr AiryBi(K[1] + 1) (K[1]* + 2) dK[1]
+ AiryBi(z + 1) / " K, AiryAi(K[2] +1) (K[2]* + 2) dK[2]

+ c1 AiryAi(z + 1) + ¢ AiryBi(z + 1))
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2.19 problem 18

Internal problem ID [7155]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 18.

ODE order: 2.

ODE degree: 1.

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

y"—4y'—yx=x2+4

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

e

tdsolve(diff(y(x),x$2)—4*diff(y(x),x)—x*y(x)—x‘2-4=0,y(x), singsol=all)

~—

y(x) = e* AiryAi(z +4) c; + e** AiryBi(z + 4) ¢c; — =

v/ Solution by Mathematica
Time used: 6.139 (sec). Leaf size: 89

-

.
DSolvely'' [x]-4*y' [x]-x*y[x]-x"2-4==0,y[x],x,IncludeSingularSolutions -> Truel]

N\ J

y(z) = e** (AiryAi(w + 4) /1 " Kl AiryBi(K[1] + 4) (K[1]* + 4) dK[1]
+ AiryBi(z + 4) / " 2Kl AiryAi(K[2] +4) (K[2]* + 4) dK[2]

+ ¢1 AiryAi(z + 4) + c2 AiryBi(z + 4))
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2.20 problem 19

Internal problem ID [7156]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 19.

ODE order: 2.

ODE degree: 1.

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

y”—y’—y:v=w3—1

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 75

Ldsolve (diff (y(x) ,x$2)-diff (y(x) ,x)-x*y(x)-x"3+1=0,y(x), singsol=all) J

= 1 e 1
y(x) = e2 AlryAl (A_l —+ x) Co + e2 AlryBl (Z + 1') C1

+ me2 (— (/ (z® — 1) AiryBi (i + x) e"zcdx) AiryAi (i + x)
+ (/ (#* — 1) AiryAi (i + x) e_gd:v> AiryBi <}1 + x>)

v/ Solution by Mathematica
Time used: 3.972 (sec). Leaf size: 107

e hY

DSolvely'' [x]-y' [x]-x*y[x]-x"3+1==0,y[x],x,IncludeSingularSolutions -> True]

N\ J

y(z) — /2 (AiryAi (:c + i) /1 ' —e~ %7 AiryBi (K[l] + i) (K[1)> —1)dK[1]
+ AiryBi (ac + i) /1 i AiryAi (K[2] + i) (K[2]* — 1) dK[2]

1 1
+ c1 AiryAi (:c + Z) + co AiryBi (x + Z))
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2.21 problem 20

Internal problem ID [7157]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 20.

ODE order: 2.

ODE degree: 1.

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

y' — 2y —yr =2+ 2°

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

e

tdsolve(diff(y(x),x$2)—2*diff(y(x),x)—x*y(x)—x‘3-x‘2=0,y(x), singsol=all)

~—

y(z) = e” AiryAi (z + 1) ¢y + e AiryBi (z + 1) ¢; — 2> —z + 4

v/ Solution by Mathematica
Time used: 8.466 (sec). Leaf size: 91

-

.
DSolvely'' [x]-2*y' [x]-x*y[x]-x"3-x"2==0,y[x],x,IncludeSingularSolutions -> Tr#le]

N\

y(z) = €° (AiryAi(x +1) /1 ’ —e KWz AiryBi(K[1] + 1) K[12(K[1] + 1)dK 1]
+ AiryBi(z + 1) / " oKl AiryAi(K[2] + DK [2*(K[2] + 1)dK 2]

+ ¢1 AiryAi(z + 1) + 2 AiryBi(z + 1))
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2.22 problem 21

Internal problem ID [7158]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 21.

ODE order: 2.

ODE degree: 1.

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

y"—y'—yw=x3—2

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 31

e

tdsolve(diff(y(x),x$2)—diff(y(x),x)-x*y(x)-x‘3+2=0,y(x), singsol=all)

~—

. 1 o 1
y(z) = ez AiryAi (Z + x) o + e2 AiryBi (Z + :v) ¢ — 2242

v/ Solution by Mathematica
Time used: 3.963 (sec). Leaf size: 107

‘ DSolvely'' [x]-y' [x]-x*y[x]-x"3+2==0,y[x],x,IncludeSingularSolutions -> True] ‘

y(z) — /2 (AiryAi (az + i) /1 ’ —e~ %1 AiryBi (K[l] + i) (K[1)> —2) dK[1]
+ AiryBi (a: + }l) / ’ e 1 AiryAi (K[z] + i) (K[2> —2) dK 2]

1
+ c; AiryAi (ﬂv + i) + co AiryBi (z + i))
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2.23 problem 22

Internal problem ID [7159]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 22.

ODE order: 2.

ODE degree: 1.

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

y"—2y'—yw=x3—2

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 27

e

tdsolve(diff(y(x),x$2)—2*diff(y(x),x)—x*y(x)—x‘3+2=0,y(x), singsol=all)

~—

y(z) = e AiryAi(z + 1) ¢y + e AiryBi(z + 1) c; — 2> + 4

v/ Solution by Mathematica
Time used: 2.673 (sec). Leaf size: 87

-

.
DSolvely'' [x]-2*y' [x]-x*y[x]-x"3+2==0,y[x],x,IncludeSingularSolutions -> Truel]

N\ J

y(z) — €” <AiryAi(x +1) /1 ’ —e ¥lx AiryBi(K[1] + 1) (K[1]® — 2) dK[1]

+ AiryBi(z + 1) / ’ e XBr AiryAi(K[2] + 1) (K[2]® — 2) dK[2]

+ ¢1 AiryAi(z + 1) + 2 AiryBi(z + 1))
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2.24 problem 23

Internal problem ID [7160)]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 23.

ODE order: 2.

ODE degree: 1.

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

y"—4y'—yw=x3—2

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 31

e

tdsolve(diff(y(x),x$2)—4*diff(y(x),x)—x*y(x)—x‘3+2=0,y(x), singsol=all)

~—

y(z) = e** AiryAi (z +4) ¢, + &> AiryBi (z +4) ¢c; — 2° + 8

v/ Solution by Mathematica
Time used: 2.795 (sec). Leaf size: 89

-

.
DSolvely'' [x]-4*y' [x]-x*y[x]-x~3+2==0,y[x],x,IncludeSingularSolutions -> Truel]

N\ J

y(z) — ¥ (AiryAi(x + 4) /1 ’ —e 2KMr AiryBi(K[1] + 4) (K[1]® — 2) dK[1]
+ AiryBi(z + 4) / " 2Kl AiryAi(K[2] +4) (K[2]* - 2) dK[2]

+ ¢1 AiryAi(z + 4) + c2 AiryBi(z + 4))

138



2.25 problem 24

Internal problem ID [7161]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 24.

ODE order: 2.

ODE degree: 1.

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

y"—6y'—yw=x3—2

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 31

e

tdsolve(diff(y(x),x$2)—6*diff(y(x),x)—x*y(x)—x‘3+2=0,y(x), singsol=all)

~—

y(z) = *® AiryAi (9 + ) ¢y + €3 AiryBi (9 + z) ¢; — 2° + 12

v/ Solution by Mathematica
Time used: 6.656 (sec). Leaf size: 89

-

.
DSolvely'' [x]-6*y' [x]-x*y[x]-x"3+2==0,y[x],x,IncludeSingularSolutions -> Truel]

N\ J

y(z) — > (AiryAi(x +9) /1 ’ —e 3K r AiryBi(K[1] + 9) (K[1]® — 2) dK[1]
+ AiryBi(z + 9) / " emaKly AiryAi(K[2] +9) (K[2]* — 2) dK[2]

+ ¢ AiryAi(z + 9) + c2 AiryBi(z + 9))
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2.26 problem 25

Internal problem ID [7162]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 25.

ODE order: 2.

ODE degree: 1.

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

y"—8y'—yw=x3—2

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 31

e

tdsolve(diff(y(x),x$2)—8*diff(y(x),x)—x*y(x)—x‘3+2=0,y(x), singsol=all)

~—

y(z) = e** AiryAi (16 + z) c; + e*® AiryBi (16 + z) ¢; — 2° + 16

v/ Solution by Mathematica
Time used: 6.555 (sec). Leaf size: 89

-

.
DSolvely'' [x]-8*y' [x]-x*y[x]-x~3+2==0,y[x],x,IncludeSingularSolutions -> Truel]

N\ J

y(z) — e (AiryAi(x + 16) /1 ’ —e KW AiryBi(K[1] + 16) (K[1]® — 2) dK[1]
+ AiryBi(z + 16) / " emanl AiryAi(K[2] + 16) (K[2]* — 2) dK[2]

+ c1 AiryAi(z + 16) + c2 AiryBi(z + 16))
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2.27 problem 26

Internal problem ID [7163]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 26.

ODE order: 2.

ODE degree: 1.

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

y"—y'—yw=x4—3

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 34

e

tdsolve(diff(y(x),x$2)—diff(y(x),x)-x*y(x)-x‘4+3=0,y(x), singsol=all)

~—

z 1 o 1
y(x) = ez AiryAi (Z '+ :c) co + e2 AiryBi (4—1 + x> ci—2°+3x—6

v/ Solution by Mathematica
Time used: 4.059 (sec). Leaf size: 107

‘ DSolvely'' [x]-y' [x]-x*y[x]-x"4+3==0,y[x],x,IncludeSingularSolutions -> True] ‘

y(z) — /2 (AiryAi (az + i) /1 ’ —e~ %1 AiryBi (K[l] + i) (K[1]* - 3) dK[1]
+ AiryBi (a: + i) / " AiryAi (K[2] + i) (K[2]* — 3) dK[2]

1
+ c; AiryAi (ﬂv + i) + co AiryBi (z + i))
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2.28 problem 27

Internal problem ID [7164]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 27.

ODE order: 2.

ODE degree: 1.

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

3

' -y —yz =2

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 71

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

o 1 o 1
y(z) = e? AiryAi (4_1 + z> ¢y +e2 AiryBi (Z + w) a

+mez (— (/ z3 AiryBi (}1 + x) e_gdx) AiryAi <L—11 + m)

+ </ z3 AiryAi (i + x) e"gd:v> AiryBi <}1 + x>)
v/ Solution by Mathematica

Time used: 10.277 (sec). Leaf size: 103

e hY

DSolvely'' [x]-y' [x]-x*y[x]-x"3==0,y[x],x,IncludeSingularSolutions -> Truel

N\ J

y(z) — /2 (AiryAi (ac + i) / —e‘ﬁwAiryBi (K[l] + i) K[1]?dK[1]
1
+ AiryBi (x + i) / e AiryAi (K[Q] + i) K[2]?dK[2]
1

1 1
+ c1 AiryAi (:c + Z) + co AiryBi (x + Z))
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2.29 problem 28

Internal problem ID [7165]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 28.

ODE order: 2.

ODE degree: 1.

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

y”—yw=x3—2

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

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

y(z) = AiryAi (z) ¢, + AiryBi (z) ¢; — 2

v/ Solution by Mathematica
Time used: 0.458 (sec). Leaf size: 290

e hY

DSolvely'' [x]-x*y[x]-x"3+2==0,y[x],x,IncludeSingularSolutions -> True]

N\ J

y(x)
6v/3rz Gamma (1) Gamma (%) Gamma (%) Gamma (8) (v/3 AiryAi(z) — AiryBi(z)) 1 F <%, 2 % “;—3>

_>
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2.30 problem 29

Internal problem ID [7166]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 29.

ODE order: 2.

ODE degree: 1.

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

y" —yx = 2% — 64

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 143

Ldsolve(diff (y(x),x$2) -x*y (x)-x"6+64=0,y(x), singsol=all) J

y(z) = AiryAi (z) c2 + AiryBi(z) ¢

16z87 ( AiryBi(z 331? —3?55 AiryAi(z) ) hypergeom ( [Z], 3
3

2%

Wi

i )4 2'0(2)" (3% AiryBi (z) + 3% AiryAi (z) ) hyp

v Solution by Mathematica
Time used: 0.493 (sec). Leaf size: 256

LDSolve [y'' [x]-x*y[x]-x"6+64==0,y[x],x,IncludeSingularSolutions -> True] J

y(z)
: 37rz8 amma(2) Gamma (& iryAi
192v/3mz Gamma (%) (v/3 AiryAi(z) — AiryBi(z)) 1F2(§; 2% %) — Vet Gamma ) G (5) (3 airva

Gamma (

_>
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2.31 problem 30

Internal problem ID [7167]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 30.

ODE order: 2.

ODE degree: 1.

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

yll_yx:x

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 14

e

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

~—

y(z) = AiryAi(z) co + AiryBi(z) ¢ — 1

v/ Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 28

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

y(z) — 7 AiryAiPrime(z) AiryBi(x) + c2 AiryBi(x)
+ AiryAi(z)(—n AiryBiPrime(z) + ¢)
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2.32 problem 31

Internal problem ID [7168]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 31.

ODE order: 2.

ODE degree: 1.

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

y//_ylez

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 16

e

Ldsolve(diff(y(x),x$2)—x*y(x)—x*2=o,y(x), singsol=all)

~—

y(z) = AiryAi(z) co + AiryBi(z) ¢; — z

v/ Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 30

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

y(z) — 7z AiryAiPrime(x) AiryBi(z) + ¢ AiryBi(z)
+ AiryAi(z)(—mz AiryBiPrime(x) + ¢;)
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2.33 problem 32

Internal problem ID [7169]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 32.

ODE order: 2.

ODE degree: 1.

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

y"—ym=x3

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 81

Ldsolve(diff (y(x),x$2) -x*y (x)-x~3=0,y(x), singsol=all) J

y(z) = AiryAi (z) c2 + AiryBi(z) ¢

5 AiryBi(z)331§—3?55 AiryAi(z) ) hypergeom [é],[z,z},ﬁ . 2 1. .
(= epesen($6D%) | o bypergeom ([3], [3,3],2) T(3)° (3 Auyi
- 10T (2)
v Solution by Mathematica
Time used: 0.093 (sec). Leaf size: 137
LDSolve [y'' [x]-x*y[x]-x~3==0,y[x],x,IncludeSingularSolutions -> Truel J

mz® Gamma, (g) (3 AiryAi(z) + ﬁAiryBi(m)) By (g, %; %; %3>
y@) = - 9 35/6 Gamma (5 ) Gamma ($)
N rz* Gamma (%) (AiryBi(z) — v/3 AiryAi(z)) 1 F (%; 2 L %)

3 32/3 Gamma (%) Gamma, (%)
+ c1 AiryAi(x) + c2 AiryBi(z)
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2.34 problem 33

Internal problem ID [7170)]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 33.

ODE order: 2.

ODE degree: 1.

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

Y —yx =28 + 2% — 42

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

Ldsolve(diff (y(x) ,x$2) -x*y (x) -x~6-x"3+42=0,y(x), singsol=all) J

y(z) = AiryAi (z) ¢ + AiryBi () ¢; — 2° — 2122

v/ Solution by Mathematica
Time used: 1.142 (sec). Leaf size: 367

e hY

DSolvely'' [x]-x*y[x]-x"6-x"3+42==0,y[x],x,IncludeSingularSolutions -> True]

N\ J

y(z) —
3 : 37rac8 amma % amma % 1'
—126v/3rz Gamma (3) (v/3 AiryAi(z) — AiryBi(z)) 1F (%, 2% %) + V/3rna® Gannma(§) Gaumma )(cjix
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2.35 problem 34

Internal problem ID [7171]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 34.

ODE order: 2.

ODE degree: 1.

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

y" — 2%y = 2

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 30

-

Ldsolve(diff (y(x),x$2)-x~2%y (x)-x"2=0,y(x), singsol=all)

-/

2

1 1 z°
y(z) = v/z Bessell (4_1’ %) 2 + v/ BesselK (Z, %) a—1

v/ Solution by Mathematica
Time used: 6.053 (sec). Leaf size: 213

‘ DSolvel[y'' [x]-x"2*y[x]-x"2==0,y[x] ,x,IncludeSingularSolutions -> True]

y(z)

K[1]? ParabolicCyl
— ParabolicCylinderD (—%,\/ﬁx) < [1]° ParabolicCy

/1 V2 (HermiteH (—1, K[1]) (¢ HermiteH (3, 4K [1]) + 2 Hermitel

+ Cl>

/ e K [2]? Parabolic
1 V2 (HermiteH (—1,iK[2]) HermiteH (3, K[2]) + HermiteH

+ Cz)

+ParabolicCylinderD (—%,z\&x) (
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2.36 problem 35

Internal problem ID [7172]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 35.

ODE order: 2.

ODE degree: 1.

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

y// _ 1,’2@/ — .'133

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 32

-

Ldsolve(diff (y(x),x$2)-x~2%y(x)-x"3=0,y(x), singsol=all)

-/

2

1z 1 22
y(z) = /x Bessell )¢ + +/z BesselK )¢

v/ Solution by Mathematica
Time used: 4.871 (sec). Leaf size: 213

‘ DSolvel[y'' [x]-x"2*y[x]-x"3==0,y[x],x,IncludeSingularSolutions -> True]

y(z)

K[1]3 ParabolicCyl
— ParabolicCylinderD (—%,\/ﬁx) < [1]° ParabolicCy

/1 V2 (HermiteH (—1, K[1]) (¢ HermiteH (3, 4K [1]) + 2 Hermitel

+ Cl>

/ e K [2]? Parabolic
1 V2 (HermiteH (—1,iK[2]) HermiteH (3, K[2]) + HermiteH

+ Cz)

+ParabolicCylinderD (—%,z\&x) (
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2.37 problem 36

Internal problem ID [7173]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 36.

ODE order: 2.

ODE degree: 1.

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

y// _ x2y — x4

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 120

Ldsolve(diff (y(x) ,x$2) -x~2%y (x) -x~4=0,y(x), singsol=all) J

1 22 1 22
y(z) = v/z Bessell 1o )¢ + +/z BesselK 19 )4
zs (WF(%)thpergeom ([%] , [1‘79, g] ,%) /2 z Bessell (i, ””2—2) + ZF(%)zhypergeom <[%] , [%, } ,%

12T (3) 7

N ot
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v/ Solution by Mathematica
Time used: 3.699 (sec). Leaf size: 213

LDSolve [y'' [x]-x~2*y[x]-x"4==0,y[x] ,x,IncludeSingularSolutions -> True] J

y(z)

K[1]* ParabolicCyl
— ParabolicCylinderD <—%,\/§x) < [1]* ParabolicCy

/1 V2 (HermiteH (—1, K[1]) (: HermiteH (3, 4K[1]) + 2 Hermitel

+ 01>
/ e K[2]* Parabolic
1 V2 (HermiteH (—1,:K[2]) HermiteH (3, K[2]) + HermiteH

+ Cz)

+ParabolicCylinderD (—%,zﬁx) (
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2.38 problem 37

Internal problem ID [7174]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 37.

ODE order: 2.

ODE degree: 1.

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

y"—x2y:x4—2

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 34

e

tdsolve(diff(y(x),x$2)—x‘2*y(x)—x‘4+2=0,y(x), singsol=all)

~—

2

1 2
x_) ¢2 + vz BesselK (4_1’ %) ¢ — 2

1
y(z) = v/z Bessell (Z’ 5

153



v/ Solution by Mathematica
Time used: 4.998 (sec). Leaf size: 217

LDSolve [y'' [x]-x~2*y[x]-x"4+2==0,y[x] ,x,IncludeSingularSolutions -> True] J

y(z) — ParabolicCylinderD (—%, \/Ex) < /
1

(K[1]* — 2) ParabolicCylinderD (—1,iv/2K][1])
V2 (HermiteH (—2,iK[1]) HermiteH (2, K[1]) + HermiteH (—3, K[1]) (—i HermiteH (3,iK[1]) —:

+ Cl>

/ e (K[2]* — 2) Parab
1 V2 (HermiteH (—1,iK[2]) HermiteH (3, K[2]) + HermiteH

+ CQ)

1
+ParabolicCylinderD (—5,1\/536) (
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2.39 problem 38

Internal problem ID [7175]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 38.

ODE order: 2.

ODE degree: 1.

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

y”—2x2y=x4—1

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 40

Ldsolve(diff (y(x) ,x$2) -2%x~ 2%y (x) -x~4+1=0,y(x) , singsol=all) J

V2 22 1 \/§x2> x?
2

1
y(z) = v/z Bessell (Z’ —> ¢z + V= BesselK (Z’ 9 A=y

v/ Solution by Mathematica
Time used: 3.94 (sec). Leaf size: 288

DSolvely'' [x]-2*x"2xy[x]-x"4+1==0,y[x],x,IncludeSingularSolutions -> Truel

N\ J

y(z)

— ParabolicCylinderD (——, 23/4x) /
2 1 §23/4 HermiteH (—%, \4/§K[1]> HermiteH (%,z@K[l]) + Par.
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2.40 problem 39

Internal problem ID [7176]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 39.

ODE order: 2.

ODE degree: 1.

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

y// _ yx3 — x3

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 30

Ldsolve(diff (y(x) ,x$2) -x"3%y (x)-x~3=0,y(x), singsol=all) J
1 2z3 1 2z3
y(z) = v/ Bessell 5 | + +/z BesselK O 1

v/ Solution by Mathematica
Time used: 0.275 (sec). Leaf size: 217

DSolvely'' [x]-x"3*y[x]-x"3==0,y[x],x,IncludeSingularSolutions -> True]

N\ J

y(x)
v/—1Gamma (3) (54/ 5z° Gamma (£) HypergeometricOF1Regularized (%, %) Bessell (%, 2‘”;/2> +55

25V z5/2Root 2!

_>

¢1v/x Gamma (%) Bessell (—%, #)
V5

s 1 6 1 225/
+ 502\/5 Gamma, (5> Bessell (5, 3

+
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2.41 problem 40

Internal problem ID [7177]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 40.

ODE order: 2.

ODE degree: 1.

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

y// _ yx3 — x4

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 32

kdsolve (diff (y(x),x$2)-x"3*y(x)-x"4=0,y(x), singsol=all) J
1 223 1 223
y(z) = v/z Bessell A + +/z BesselK O

v/ Solution by Mathematica
Time used: 0.182 (sec). Leaf size: 219

DSolvely'' [x]-x"3*y[x]-x"4==0,y[x],x,IncludeSingularSolutions -> True]

N\ J

y(x)
v/—1Gamma (?) (—52/ 5V/5/22'%/2 Gamma () HypergeometricOF 1 Regularized (%, %) Bessell (—

1
. 5
25z3/2Root [f

¢1v/x Gamma (4) Bessell (—%, @)
V5

1 6 1 222
+ —gczﬁGamma (5> Bessell (5, =

_|_
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2.42 problem 41

Internal problem ID [7178]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 41.

ODE order: 2.

ODE degree: 1.

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

y// _ .’L'Zyl _ xzy — .’172

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 55

e

tdsolve(diff(y(x),x$2)—x‘2*diff(y(x),x)-x“2*y(x)-x‘2=0,y(x), singsol=all)

~—

2

2 133\ 2 P ARG
y(z) = HeunT | 33,3,233, 3 e “cy + HeunT | 33,-3,233, — 3 e 3 ¢ —1

X Solution by Mathematica

Time used: 0.0 (sec). Leaf size: 0

e

kDSolve [y'' [x]-x"2*y' [x]-x"2*y[x]-x"2==0,y[x],x,IncludeSingularSolutions -> Trﬁ.\e]

Not solved
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2.43 problem 42

Internal problem ID [7179]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 42.

ODE order: 2.

ODE degree: 1.

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

y// _ y’x3 _ yx3 — .’173

X Solution by Maple

e hY

dsolve(diff (y(x) ,x$2)-x"3*diff (y(x),x)-x"3*y(x)-x"3=0,y(x), singsol=all)

N J

No solution found

X Solution by Mathematica

Time used: 0.0 (sec). Leaf size: 0

LDSolve [y'' [x]-x"3*y' [x]-x"3*y[x]-x"3==0,y[x],x,IncludeSingularSolutions -> Trj.\e]

Not solved
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2.44 problem 43

Internal problem ID [7180)]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 43.

ODE order: 2.

ODE degree: 1.

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

y"—y’x—yzzm

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 55

e hY

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

N\ J

y(z) =e(z+2)ca + (erf (2\/_2(++2)) m(z + 2) o2 _ i\/%\/ﬁezw;_z)) 61

v/ Solution by Mathematica
Time used: 0.809 (sec). Leaf size: 216

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

1 2 e
y(z) — Ee“%(””+2)2 (2\/§e2+z+2(z +2) / (6—[]
1

V2
— %e—éK[l]z_K[l]ﬂ\/?—Terﬁ <—V(K5_]2+2)2> K[1] /(K[l] + 2)2) dK 1]

- \/ﬁ\/m(cw%““r2 +z+ 1) erfi (—(gi;_; 2)2>

22
+ 267+$+2 (676(:17 + 1) + \/ﬁcl(x + 2) + C2eé(w+2)2>)

160



2.45 problem 44

Internal problem ID [7181]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 44.

ODE order: 2.

ODE degree: 1.

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

y// _ x2y/ —zy = .’172

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 44

Ldsolve(diff (y(x) ,x$2) -x~2%diff (y(x) ,x)-x*y (x)-x~2=0,y(x), singsol=all) J

3 x

(m)—e%ﬁBesselI 1z c +e%\/5BesselK lx_?’ cr— =
e 66)" 66 )7 2

v/ Solution by Mathematica
Time used: 0.344 (sec). Leaf size: 224

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

y(z) —

e% (12(933)5/6 Gamma ( ) Gamma (%) Bessell (%, %_3) 1F1 (—%; —%; —”:;)—3) + /23%/3+/2325 Gamma (

1
6
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2.46 problem 45

Internal problem ID [7182]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 45.

ODE order: 2.

ODE degree: 1.

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

y// _ .’172y/ _ x2y — x3 +.’L‘2

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 57

e B

Ldsolve(diff (y(x),x$2)-x"2%diff (y (x) ,x)-x"2xy(x)-x~3-x"2=0,y(x), singsol=all) J

2

2 1 33z e 1 3%’17 @ (a?+3)
y(x) = HeunT 33,3,233,T e %cy + HeunT | 3 ,—3,233,—T e 3 ¢ —Z%

W

X Solution by Mathematica

Time used: 0.0 (sec). Leaf size: 0

e

kDSolve [y'' [x]-x~2*y' [x]-x"2*y[x]-x"3-x"2==0,y[x],x,IncludeSingularSolutions -# True]

Not solved
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2.47 problem 46

Internal problem ID [7183]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 46.

ODE order: 2.

ODE degree: 1.

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

y// _ xzy' _ yx3 — w4 +.’L‘2

v Solution by Maple
Time used: 0.032 (sec). Leaf size: 75

e B

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

2
3 1
y(:c) = e_%x2+w HeunT (2 3%, -3,-3 3%’ %‘”) ¢

2
+ 3127 = HeunT (2 3%,3, -3 3%, —%) cL—z

X Solution by Mathematica

Time used: 0.0 (sec). Leaf size: 0

LDSolve [y'' [x]-x~2*y' [x]-x"3*y[x]-x"4-x"2==0,y[x] ,x,IncludeSingularSolutions -# True]

Not solved
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2.48 problem 47
Internal problem ID [7184]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 47.

ODE order: 2.

ODE degree: 1.

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

/
1"

1
Y —g—y:c:x2+—
T x

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 28

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

N
N

wl N

2 2 2
y(x) = x Bessell ( , :; ) c2 + = BesselK (5, :; ) c1—z

Time used: 0.487 (sec). Leaf size: 253

v Solution by Mathematica

LDSolve [y'' [x]-1/x*y' [x]-x*y[x]-x"2-1/%x==0,y[x],x,IncludeSingularSolutions -> jl'rue]

y(z)

3 2 ,
\/g‘rrz Gamma ( :1;) (\/5 AiryAiPrime(z)— AiryBiPrime(z)

3 %’n Gamma(— %) (3 AiryAiPrime(z)++v/3 AiryBiPrime(z)) 1F» (—

x Gamma(%)

Gamma ( %)

_)
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2.49 problem 48

Internal problem ID [7185]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 48.

ODE order: 2.

ODE degree: 1.

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

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 24

e B

Ldsolve (diff (y(x),x$2)-1/x*diff (y(x),x)-x"2*y(x)-x"3-1/x=0,y(x), singsol=all) J

2 2
y(x) = sinh (%) ¢z + cosh (%) -z

v Solution by Mathematica
Time used: 0.094 (sec). Leaf size: 34

LDSolve [y'' [x]-1/x*y' [x]-x"2*y[x]-x"3-1/x==0,y[x] ,x,IncludeSingularSolutions —f True]

x? z?
y(x) — ¢ cosh <5> + 7co sinh (5) —z

165



2.50 problem 49

Internal problem ID [7186]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 49.

ODE order: 2.

ODE degree: 1.

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

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

Ldsolve (diff (y(x),x$2)-1/x*diff (y(x),x)-x"3*y(x)-x"4-1/x=0,y(x), singsol=all) J

2 2 213
, :; ) ¢y + = BesselK (3’ %) cL—
v Solution by Mathematica

Time used: 0.364 (sec). Leaf size: 316

N

ol N

y(x) = x Bessell (

LDSolve [y'' [x]-1/x*y' [x]-x"3*y[x]-x"4-1/x==0,y[x] ,x,IncludeSingularSolutions —f True]

y(z)
5(2:5/2)13/5 Gamma(%) Gamma(%) BesselI(

(SN

22 ) 1F2(%;%,%;%> %(15/2)7/5 Gamma,(}) Gamma(2) BesselI(—%,%:ﬂ) 1F

Gamma ( %) Gamma ( g)
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2.51 problem 50

Internal problem ID [7187]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 50.

ODE order: 2.

ODE degree: 1.

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

y"—y'x3—yac=x3+x2

X Solution by Maple

e hY

dsolve(diff (y(x) ,x$2)-x"3*diff (y(x),x)-x*y(x)-x"3-x"2=0,y(x), singsol=all)

N J

No solution found

X Solution by Mathematica

Time used: 0.0 (sec). Leaf size: 0

LDSolve [y'' [x]-x"3*y' [x]-x*y[x]-x"3-x"2==0,y[x],x,IncludeSingularSolutions -> jl'rue]

Not solved

167



2.52 problem 51

Internal problem ID [7188]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 51.

ODE order: 2.

ODE degree: 1.

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

y// _ x3y' _ xzy — .’173

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 30

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

et
74 1

)

ot
4

> Ot

N[ =
N8

y(z) = £ KummerM ( ,Z, ) ¢z + z KummerU <

N | =

v/ Solution by Mathematica

Time used: 1.216 (sec). Leaf size: 337

LDSolve [y'' [x]-x"3*y' [x]-x"2*y[x]-x"3==0,y[x],x,IncludeSingularSolutions -> Trj.\e]

y(z)
. 13 z*
— HypergeometriclF1 (4_1’ 4

) /1 5 HypergeometriclF1 (%, s, K[Ll]‘l) HypergeometriclF1 (%, I KEP

(15—15¢) H

5 z4 ) T
10 4 1 Z
747 4 fl 3 HypergeometriclF1 (%,%, K[ ) <2 HypergeometriclF1 <% , %, KE] )K[2]4+5 H:

v/—1z HypergeometriclF1 (%
+ 4
V2
13 z* 1 4 15 z*
+ ¢; HypergeometriclF'1 (—, -, x—) + (— + 3) cox HypergeometriclF'1 ( a )

29 24 4
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2.53 problem 52

Internal problem ID [7189]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 52.

ODE order: 2.

ODE degree: 1.

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

y// _ y'x3 _ yac3 — x4 +.’L‘3

X Solution by Maple

e hY
dsolve(diff (y(x),x$2)-x"3*diff (y(x),x)-x"3*y(x)-x"4-x"3=0,y(x), singsol=all)

N J

No solution found

X Solution by Mathematica

Time used: 0.0 (sec). Leaf size: 0

LDSolve [y'' [x]-x"3*y' [x]-x"3*y[x]-x"4-x"3==0,y[x],x,IncludeSingularSolutions —f True]

Not solved
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2.54 problem 50

Internal problem ID [7190]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 50.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

y/// _ x3y’ _ x2y — .’IJ3

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 51

e

tdsolve(diff(y(x),x$3)—x‘3*diff(y(x),x)-x“2*y(x)-x‘3=0,y(x), singsol=all)

~—

x 1 3 4] 2°
y(z) = ) + ¢1 hypergeom <{51 , {5, 5} ,%>
+ cox hypergeom ([2} , F, Q] ,x—5> + c32? hypergeom (P} , F, z] ,x—s)
5 55|25 5 55|25

v/ Solution by Mathematica
Time used: 12.206 (sec). Leaf size: 2548

DSolvely''' [x]-x"3*y' [x]-x"2*y[x]-x"3==0,y[x],x,IncludeSingularSolutions -> T#ue]

N\

Too large to display
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3.1 problem 1

Internal problem ID [7191]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 1.

ODE order: 2.

ODE degree: 1.

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

v ' +yc+ky=0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 45

e

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

~—

Nl
+
[v]
N l“’
S
>
N———
8
Q
[\v)
¢}
/?\
Nlo
|
Q
o IM
N
>
N——
8

v(@) = e

v/ Solution by Mathematica
Time used: 8.987 (sec). Leaf size: 2548

‘ DSolvel[y''' [x]-x"3*y' [x]-x"2*y[x]-x"3==0,y[x],x,IncludeSingularSolutions -> T#ue]

Too large to display
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3.2 problem 2

Internal problem ID [7192]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

, V1 —12w 1
W =2
2 2
With initial conditions
[w(1) = —1]

v/ Solution by Maple
Time used: 0.687 (sec). Leaf size: 66

‘dsolve([diff(w(z),z) = -1/2 - sqrt(1/4 - 3*w(z)),w(1) = -1]1,w(=), singsol=a11?

w(z) = RootOf (—im —In (1+V13) +1n (—1+V13) +2v13 - 2y/T—-12 27
+In(_2) —In (—1 +/1- 12_2) +1In (1 +/1- 12_2) +62— 6)

v Solution by Mathematica
Time used: 14.307 (sec). Leaf size: 105

-

LDSolve [{w'[z] == -1/2 - Sqrt[1/4 - 3*w[z]],{w[1] == -1}},w[z] ,z,IncludeSingul}_rSolutions ->

w

o) (V55 -1 0453) o

_1 _ 1) e—3z+\/ﬁ+2> n 2)
o)+~ (V1) ) o

— 1) e_3z+‘/ﬁ+2> + 2)
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3.3 problem 3

Internal problem ID [7193]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

y" +y =sin (z)

With initial conditions

[y(0) = 1]
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 20
Ldsolve([diff (y(x) ,x$2)+y(x)=sin(x) ,y(0) = 1],y(x), singsol=all) J

y(z) = sin () (21 +2c;)  cos (m)2(x -2)

v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 20

-

LDSolve [{y'' [x]+y[x]==Sin[x],{y[0] == 1}},y[x],x,IncludeSingularSolutions -> T}'ue]

y(z) — —%x cos(z) + cos(x) + co sin(z)
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3.4 problem 4

Internal problem ID [7194]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

y" +y =sin (z)

With initial conditions

[v'(0) =1]
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 18
Ldsolve( [diff (y(x),x$2)+y(x)=sin(x),D(y) (0) = 1],y(x), singsol=all) J

(2¢; — x)cos(z)  3sin(x)
y(z) = 5 +—

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 23

-

LDSolve [{y'' [x]+y[x]==Sin[x],{y'[0] == 1}},y[x],x,IncludeSingularSolutions -> jl'rue]

3sin(z)

y(x) — — + (—g + cl) cos(z)
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3.5 problem 5

Internal problem ID [7195]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 5.

ODE order: 2.

ODE degree: 1.

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

y" +y =sin (z)

With initial conditions
[¥'(0) = 1,y(0) = 0]

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 14

Ldsolve([diff(y(x),x$2)+y(x)=sin(x),D(y) (0) =1, y(0) = 0],y(x), singsol=all) J

_ 3sin(z) cos(z)z

y(z) = —, 5
v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 19
LDSolve [{y'' [x]+y[x]==Sin[x],{y'[0] == 1,y[0]==0}},y[x] ,x,IncludeSingularSolutjlons -> True]

y(x) — %(3 sin(x) — z cos(z))
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3.6 problem 6

Internal problem ID [7196]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 6.

ODE order: 2.

ODE degree: 1.

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

y" +y =sin (z)

With initial conditions

[y(1) = 0]
v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 32
Ldsolve([diff (y(x),x$2)+y(x)=sin(x) ,y(1) = 0],y(x), singsol=all) J

((—2co — 1) tan (1) — z + 1) cos () n sin (z) (1 + 2¢3)

y(z) = 5 5

v/ Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 18

-

LDSolve [{y'' [x]+y[x]==Sin[x],{y[0] == 0}},y[x],x,IncludeSingularSolutions -> T}ue]

y(z) — —%x cos(z) + cosin(x)
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3.7 problem 7

Internal problem ID [7197]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

y" +y =sin (z)

With initial conditions

[v'(1) = 0]
v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 27
Ldsolve( [diff (y(x),x$2)+y(x)=sin(x),D(y) (1) = 0],y(x), singsol=all) J

(2cacot (1) —xz +1)cos(z) sin(z) (1 4+ 2¢)
y(z) = 5 + 5

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 35

e N

LDSolve [{y'' [x]+y[x]==Sin[x],{y' [1] == 0}},y[x],x,IncludeSingularSolutions -> jl'rue]

y(x) — %((1 —tan(1) + 2¢; tan(1)) sin(z) — (x — 2¢;) cos(x))
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3.8 problem 8

Internal problem ID [7198]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 8.

ODE order: 2.

ODE degree: 1.

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

y" +y =sin (z)

With initial conditions
[y'(1) = 0,y(0) = 0]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 20

Ldsolve([diff(y(x),x$2)+y(x)=sin(x),D(y)(1) = 0, y(0) = 0],y(x), singsol=all) J

(1—tan(1))sin(z) cos(z)z

y(z) = 5 5
v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 23
LDSolve [{y'' [x]+y[x]==Sin[x],{y'[1] == 0,y[0]==0}},y[x] ,x,IncludeSingularSolutjlons -> True]

y(z) — %(sin(w) — z cos(z) — tan(1) sin(z))
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3.9 problem 9

Internal problem ID [7199]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 9.

ODE order: 2.

ODE degree: 1.

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

y" +y =sin (z)

With initial conditions
[y'(1) = 0,y(2) = 0]

v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 77

Ldsolve([diff(y(x),x$2)+y(x)=sin(x),D(y)(1) =0, y(2) = 0],y(x), singsol=all) J

y(x)
(((—z +2) cos (z) + sin (z)) cos (2) — cos (z) sin (2)) cos (1) — sin (1) (—sin (x) cos (2) + cos (z) sin (2)
2 cos (2) cos (1) + 2sin (2) sin (1)

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 39

LDSolve [{y''[x]+y[x]==8Sin[x],{y'[1] == 0,y[2]==0}},y[x] ,x,IncludeSingularSolutjions -> True]

y(z) — }l(sec(l) sin(z)(—sin(1) + sin(3) + cos(1) + cos(3))
— 2cos(z)(x — 1+ sin(2) — cos(2)))
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3.10 problem 10

Internal problem ID [7200]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 10.

ODE order: 2.

ODE degree: 1.

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

y" +y =sin (z)

With initial conditions
[y'(1) = 0,y(0) = 0]

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 20

Ldsolve([diff(y(x),x$2)+y(x)=sin(x),D(y)(1) = 0, y(0) = 0],y(x), singsol=all) J

(1—tan(1))sin(z) cos(z)z

y(z) = 5 5
v/ Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 23
LDSolve [{y'' [x]+y[x]==Sin[x],{y'[1] == 0,y[0]==0}},y[x] ,x,IncludeSingularSolutjlons -> True]

y(z) — %(sin(w) — z cos(z) — tan(1) sin(z))
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3.11 problem 11

Internal problem ID [7201]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 11.

ODE order: 2.

ODE degree: 1.

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

y" +y' +y =sin(z)

With initial conditions
[y'(1) = 0,y(2) = 0]

v/ Solution by Maple
Time used: 0.297 (sec). Leaf size: 156

Ldsolve([diff(y(x),x$2)+diff(y(x),x)+y(x)=sin(x),D(y)(1) =0, y(@ = 01,y&x), Jéingsol=a11)

y(x)
2 1
4sin (1) <(— Cos (é’) + %) sin (@) + cos (%) cos (73) sin (%’)) e"2%2 4 cos (2) ((\/5 sin (
- V3 cos
v/ Solution by Mathematica
Time used: 1.065 (sec). Leaf size: 12765
LDSolve [{y'''[x]+y' [x]+y[x]==Sin[x],{y' [1] == 0,y[2]==0}},y[x] ,x,IncludeSingulﬁarSolutions ->

Too large to display
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3.12 problem 12

Internal problem ID [7202]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 12.

ODE order: 2.

ODE degree: 1.

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

y" +y' +y =sin(z)

With initial conditions

v/ Solution by Maple
Time used: 0.079 (sec). Leaf size: 80

Ldsolve( [diff (y(x),x$2)+diff (y(x),x)+y(x)=sin(x),D(y) (1) = 0],y(x), singsol=aljl)

y(x)
2 cos (@“’) sin (1) e 572 4 ce™2 (\/§ cos <73> —sin (‘/7:;)) cos <@> + (\/3 sin <‘/7‘§> + cos (?))
\/§ sin <\/T§> + cos <‘/7§)

v/ Solution by Mathematica
Time used: 0.346 (sec). Leaf size: 4176

-

DSolve[{y'''[x]+y' [x]+y[x]==Sin[x],{y'[1] == 0}},y[x] ,x,IncludeSingularSoluti?ons -> True]

N\

Too large to display
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3.13 problem 13

Internal problem ID [7203]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 13.

ODE order: 2.

ODE degree: 1.

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

y" +y' +y =sin(z)

With initial conditions
[y'(1) = 0,y(2) = 0]

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 156

Ldsolve([diff(y(x),x$2)+diff(y(x),x)+y(x)=sin(x),D(y)(1) =0, y(@ = 01,y&x), Jéingsol=a11)

y(x)
2 1
4sin (1) <(— Cos (é’) + %) sin (@) + cos (%) cos (73) sin (%’)) e"2%2 4 cos (2) ((\/5 sin (
- V3 cos
v/ Solution by Mathematica
Time used: 0.786 (sec). Leaf size: 12765
LDSolve [{y'''[x]+y' [x]+y[x]==Sin[x],{y' [1] == 0,y[2]==0}},y[x] ,x,IncludeSingulﬁarSolutions ->

Too large to display
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3.14 problem 14

Internal problem ID [7204]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 14.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

"

y'+y+y=xz

With initial conditions
[y'(0) = 0,y(0) = 0,y"(0) = 1]

v Solution by Maple
Time used: 0.625 (sec). Leaf size: 359

Ldsolve([diff(y(x),x$3)+diff(y(x),x)+y(x)=x,D(y)(0) =0, y() =0, (D@@g)(y)(q} = 1],y(x), si

y(z)
1 1
<—12+(—9+\/ﬁ) (1084—12\/@) 3) (1084-12\/%) 3z ) s Jsvar %W Vs vat
0o . ((1084—12\/3\/371)3\/5\/371—}—3 3(108+1253 31) 31_6ﬁ5m_39(108+125 3 31)
3

v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 1546
LDSolve[{y"'[x]+y'[x]+y[x]==x,{y'[1] == ,y[0]==0,y"[O]==1}},y[x],x,IncludesﬁngularSolution

Too large to display
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3.15 problem 15

Internal problem ID [7205]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 15.

ODE order: 2.

ODE degree: 1.

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

x4yll + y/x3 _ 4x2y =1

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 26

kdsolve (x~4*diff (y(x) ,x$2)+x"3*diff (y(x) ,x)-4*x"2*y(x)=1,y(x), singsol=all) J

—4In(z)—1

_© 2
yo) = S t+aat — s

v Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 29

LDSolve [x~4xy' ' [x]+x"3*y' [x]-4*x~2*xy[x]==1,y[x],x,IncludeSingularSolutions -> jl'rue]

16coz* — 41 —1+4+16
_, 16cz og(z) — 1+ 16¢;

y(=) 1622
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3.16 problem 16

Internal problem ID [7206]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 16.

ODE order: 2.

ODE degree: 1.

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

x4y" 4 y’x3 _ 4x2y =

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 20

e

kdsolve (x~4*diff (y(x) ,x$2)+x"3*diff (y(x) ,x)-4*x"2*y(x)=x,y(x), singsol=all) J

_e 2 1
y(x)—mQ—i—zcl 3z

v Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 25

LDSOlve [x~4xy' ' [x]+x"3*y' [x]-4*x~2*xy[x]==x,y[x],x,IncludeSingularSolutions -> jl'rue]
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3.17 problem 17

Internal problem ID [7207]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 17.

ODE order: 2.

ODE degree: 1.

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

2y Yz —dy==2x

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 18

e B

Ldsolve(x’?*diff(diff(y(x),x),x)+x*diff(y(x),x)-4*y(x) = x,y(x), singsol=all) J

_e2 2, 7T
y(x)—m2+mcl 3

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 23

LDSolve [x~2*y' ' [x]+x*y' [x]-4*y[x] == x,y[x],x,IncludeSingularSolutions -> True}]

y(x) = cox +E—§

188



3.18 problem 18

Internal problem ID [7208]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 18.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

x4y'" + x3y// + y'w2 + yr = 0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 182

‘dsolve(x“4*diff(y(x),x$3)+x‘3*diff(y(x),x$2)+x“2*diff(y(x),x)+x*y(x)= 0,y(x),

singsol=all)

(188+12\/WT9) 3 —4(1884—12@) 3 _8

W= me)]
9 1
_ 2z 3 2
8+ (188+12v249) 3 +8(188%+12m) ° ((188 + 12v 249) 3 \/g + 8\/§> In (.’13)
+ o 12(188+12\/m) sin T
12 (188 + 121/249) 3
5 1
i 2
o+ (188+12205) 3 (188112/27) 5 ((188+12v29)° v/3 + 8V3) In ()
+ csz 12(188+12v249) 3 coS

12 (188 + 12y/249) *

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 81

e N

LDSOlve [x~4xy' ' ' [x]+x"3*y' ' [x]+x" 2%y ' [x]+x*y[x]== 0,y[x] ,x,IncludeSingularSolu}ions -> True]

3 2 3 2
y(w) N ClxRoot[#l —2#12 4241 +1&,1] + c3xRoot[#1 —2#124+241+1&,3]

T ey xRoot[#13—2#12+2#1+1&,2]
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3.19 problem 19

Internal problem ID [7209]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 19.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

4 1m 3,/

Yy +x7y +xy+xy—ac

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 220

Ldsolve(x"ll*diff (y(x),x$3) +x"3*diff (y(x) ,x$2) +x~2*%diff (y(x) ,x) +x*y (x)= x,7(x) J singsol=all)

2
3

2 1
(188+12\/249)3x/249 47(188+12\/249) 188+12\/24 3 L2

y(x) =1+4czx 32 - 96 +3
1 1
(188+12\/m)%ﬂ 47(188+12m)% (188+12\/ﬁ % L2 188 + 124/249 )3 \/_ <3(188 + 12/ 249) 3 \/E
+coxr 64 192 + §
192
1 1
(188+12\/i)§\/i 47(188-&-12\/%) (188+12m L2 188 + 12+/249 )3 \/_ (3(188 + 12v 249) 3 \/i
—I-C3:L‘ 64 192 5 192

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 82

LDSOlve [x~4xy' ' ' [x]+x"3*y' ' [x]+x" 2%y ' [x]+x*y[x]== x,y[x] ,x,IncludeSingularSoluj:ions -> True]

Root [#13—2#12+2#1+1&,1] Root [#13—2#12+2#1+1&,3]

y(z) = azx + c3x
T ey xRoot[#13—2#12+2#1+1&,2] +1
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3.20 problem 20

Internal problem ID [7210)]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 20.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _with_linear_ symmetries]]

5.’1753/”” + 4.’1743/”/ 4 y’x2 + YT = 0

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 38

e

ldsolve (6xx~5*diff (y(x),x$4) +4*x~4*diff (y(x) ,x$3)+x"2*diff (y(x) ,x) +x*y(x)= O, yﬁx) , singsol=al

4

y(z) = Z xRootOf(5724—26723+43722—2172+1,index=7a)_0_a

_a=1

v/ Solution by Mathematica
Time used: 1.114 (sec). Leaf size: 1931

r

N
LDSolve [Bxx~bxy' ' ' ' [x]+4*xx~4*y' "' [x]+x"2*y ' [x]+x*y[x]== Sin[x],y[x] ,x,IncludeSJﬁngularSolution

Too large to display
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3.21 problem 21

Internal problem ID [7211]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 21.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, missing y], [_2nd_order, _reducible, _mu_y_y1]]

(z2+1)y +y*=-1

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 29

e

Ldsolve((1+x‘2)*diff(y(x),x$2)+1+diff(y(x),x)‘2=0,y(x), singsol=all)

~—

v/ Solution by Mathematica
Time used: 8.017 (sec). Leaf size: 33

‘ DSolve [(1+x72) *y' ' [x]+1+(y' [x])~2==0,y[x],x,IncludeSingularSolutions -> True] ‘

y(z) = —x cot(c;) + csc?(ey) log(—z sin(c;) — cos(cp)) + ¢
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3.22 problem 22

Internal problem ID [7212]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 22.

ODE order: 2.

ODE degree: 1.

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

(22 + 1)y +y° =21

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 982

e

Ldsolve((1+x‘2)*diff(y(x),x$2)+1+diff(y(x),x)‘2=x,y(x), singsol=all)

~—

Expression too large to display

X Solution by Mathematica

Time used: 0.0 (sec). Leaf size: 0

‘ DSolve [(1+x72) *y' ' [x]+1+(y' [x]) ~2==x,y[x],x,IncludeSingularSolutions -> True] ‘

Not solved
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3.23 problem 23

Internal problem ID [7213]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 23.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, missing y], [_2nd_order, _reducible, _mu_y_y1]]

(z2+1)y" + 2> =0

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 22

e

Ldsolve((1+x‘2)*diff(y(x),x$2)+1+x*diff(y(x),x)‘2=1,y(x), singsol=all)

~—

2
y(@) = / In(z2+1)+ QCldz T

v/ Solution by Mathematica
Time used: 60.288 (sec). Leaf size: 33

DSolve [(1+x~2)*y'' [x]+1+x*(y' [x])~2==1,y[x],x,IncludeSingularSolutions -> Tru#]

N

z 2
yl) = /1 20— log (K[1 +1)

dK[l] + Co

194



3.24 problem 24

Internal problem ID [7214]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 24.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [NONE]

(.’E2 + 1) y//+yy/2 -0

X Solution by Maple

e

Ldsolve ((1+x72) *diff (y(x) ,x$2) +y (x) *diff (y(x) ,x) "2=0,y(x), singsol=all)

-

No solution found

X Solution by Mathematica

Time used: 0.0 (sec). Leaf size: 0

kDSolve [(1+x~2) *y' ' [x]+y [x]*(y' [x])~2==0,y[x],x,IncludeSingularSolutions -> Trﬁ.\e]

Not solved
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3.25 problem 25

Internal problem ID [7215]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 25.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, missing y], [_2nd_order, _reducible, _mu_y_y1]]

(z2+1)y" +y*=0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 14

e

Ldsolve((1+x‘2)*diff(y(x),x$2)+diff(y(x),x)‘2=0,y(x), singsol=all)

~—

1
y(@) = / arctan (z) + ¢; dz +c;

v/ Solution by Mathematica
Time used: 60.278 (sec). Leaf size: 25

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

N J

ylz) = /176 arctan(l;l'[l]) - K[+ ez
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3.26 problem 26

Internal problem ID [7216]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 26.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, missing x], _Liouville, [_2nd_order, _reducible

y" +sin (y)y” =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 21

e

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

~—

y(z)
/ e 9 g—zci—cy =0

v/ Solution by Mathematica
Time used: 1.584 (sec). Leaf size: 111

‘ DSolvel[y'' [x]+y[x]1*Sin[y[x]] (y' [x])~2==0,y[x],x,IncludeSingularSolutions -> T#ue]

[ [#1 gsin(K[1])—cos(K[1])K[1]
y(x) — InverseFunction /
1

&1

dK[l]&:} [z + ¢

y(x) — InverseFunction

'/#1 esin(K[l])—cos(K[l])K[l]
1 a1

ror#l esin(K[l])—cos(K[l])K[l]
y(z) — InverseFunction /
1 G
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3.27 problem 27

Internal problem ID [7217]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 27.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, missing y], [_2nd_order, _reducible, _mu_y_y1]]

(z2+1)y" +y°=0

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 33

e

Ldsolve((1+x‘2)*diff(y(x),x$2)+diff(y(x),x)‘3=0,y(x), singsol=all)

~—

dx + co

1
y(o) = / v/e1 + 2arctan (z)

dx + co

1
y(o) = / - \/c1 + 2arctan ()

X Solution by Mathematica

Time used: 0.0 (sec). Leaf size: 0

e N
LDSolve [(1+x72) *y' ' [x]+y [x]*(y' [x]) ~3==0,y[x],x,IncludeSingularSolutions -> Trj.\e]

Not solved
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3.28 problem 28

Internal problem ID [7218]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 28.

ODE order: 1.

ODE degree: 1.

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

y —e = =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 25

Ldsolve(diff(y(x),x)=exp(-y(x)/x),y(x), singsol=all)

_Z 1
'y(CL') = RootOf (/ —GT-{—_ad_a—'— In ($) + Cl) T

v/ Solution by Mathematica
Time used: 0.166 (sec). Leaf size: 39

‘ DSolvel[y' [x]==Exp[-y[x]/x],y[x],x,IncludeSingularSolutions -> True]

y(z)

Tz eK[l]
Solve [/1 WCZK[H = — log(x) + ¢, y(x)
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3.29 problem 29

Internal problem ID [7219]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 29.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class D‘]]

2
y — 2z%sin (—) —=Z=0

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

e

Ldsolve(diff(y(x),x)= 2*x72 * sin(y(x)/x)"2 + y(x)/x,y(x), singsol=all)

~—

y(z) = —(—m + arccot (z° + 2¢1) ) =

v/ Solution by Mathematica
Time used: 0.341 (sec). Leaf size: 22

LDSolve [y'[x]== 2*x~2 * Sin[y[x]l/x]"2 + y[x]/x,y[x],x, IncludeSingularSolutionsJ -> Truel

y(z) = —zcot™ (z° — 2¢1)

y(z) =0
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3.30 problem 30

Internal problem ID [7220]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 30.

ODE order: 2.

ODE degree: 1.

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

4*y" +y =8vx (14 In(z))

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 30

‘dsolve(4*x“2*diff(y(x),x$2)+ y(x) = 8*sqrt(x)*(1+ln(x)),y(x), singsol=all)

Y(&) = Vs + v In () + VIR E) 353 +1n (2))

v/ Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 37

e

LDSolve [4xx~2xy' ' [x]+y[x] == 8*Sqrt[x]*(1+Loglx]),y[x],x, IncludeSingularSolutiﬁ;ms -> Truel

y(z) — éﬁ@ log®(z) + 6log®(z) + 3¢z log(z) + 6¢1)
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3.31 problem 31

Internal problem ID [7221]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 31.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

o 20> Ar
r 3

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 101

Ldsolve (v(r)*diff (v(r),r)=2xv(r)"2/r"3+1/3*lambda*r,v(r), singsol=all)

e_r22\/§\/er22 <)\er%r2 + 2X Eiy (—T%) -+ 3cl>
3

e_r%\/g\/e?% ()\er%r2 +2)\Eiy (—%) + 301)

3

v(r) =—

v(r) =
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v/ Solution by Mathematica
Time used: 10.758 (sec). Leaf size: 98

w‘”

kDSolve [vIr]l*v' [r]==2*%v[r]~2/r"3+1/3*\[Lambda] *r,v[r],r, IncludeSing'ularSolutiofxs -> True]
<—2)\ ExplntegralEi (%) + Aerr2 + 301)

\/e_r
V3

\/6_1"22 (—2)\ ExplntegralEi (T%) Fderr? 4 301>
V3

v(r) = —

v(r) —
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4.1 problem 1

Internal problem ID [7222]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 1.

ODE order: 2.

ODE degree: 1.

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

2%y —yz+ (-2 +1)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: 33

N

p
‘0rder:=6; ‘
Ldsolve(2*x“2*diff(y(x), x$2) - x*diff(y(x), x) + (1-x72 )*y(x) = O,y(x),typeffseries',x=0);

1 1 1 1
— 1 T2 4 6 1 2 4 6
y(x) 01\/5( + 52t 1eg® +0(z )) +02x( + 207 + 350% + O (z°)

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 48

LAsymptoticDSolveValue [2xx~2*xy' ' [x] - xz*xy'[x] + (1-x"2 )*y[x] ==0,y[x] ,{x,O,S}J]

2

zt x? 2t oz
2 4T 2 4T
y(x)—)clx<360+10+ >+02\/5<168+ 6 + )
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4.2 problem 2

Internal problem ID [7223]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 2.

ODE order: 2.

ODE degree: 1.

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

2%y —yr+ (-2 + 1)y =1

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.016 (sec). Leaf size: 43

N

p
‘0rder:=6; ‘
Ldsolve(2*x“2*diff(y(x), x$2) - x*diff(y(x), x) + (1-x72 )*y(x) = 1,y(x),typeffseries',x=0);

y(z) = e1vz (1 c Ll b oalg (xs))

6 168
+ co 1+ix2+ix4+o(x6) + 1+1x2+ix4+0(x6)
2 10 360 3 63
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v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 176

LAsymptoticDSolveValue [2xx~2%y' ' [x] - x*xy'[x] + (1-x72 )*y[x] ==1,y[x] ,{X,0,5}J]

y(z)

8 zt 2
z T
- c2””(28080 Tttt >
6 4 2

T T T
——+ 41
+c1\/5(11088+168+ e T )+ﬁ<

+2 AN S (A S Y (N e
vz ) \11088 ' 168 ' 6 55440 ' 504 ' 6 ) \ 28080 ' 360 10

211/2 272 p3/2

154440 1260 15
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4.3 problem 3

Internal problem ID [7224]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

20y’ —yz+ (-2’ +1)y=z+1

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) - x*#diff(y(x), x) + (1-x72 )*y(x) = 1+x,y(x),typ#='series',x=0)

No solution found
v/ Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 224

LAsymptoticDSolveValue [2xx~2*y' ' [x] - xxy'[x] + (1-x72 )*y[x] ==1+x,y[x] ,{X,O,%}]

6 .'11'4 2 1'6 .'1:4 .'11'2
- 2 4 T 2z 1
y(@) C“/_(noss Tt T ) +C2m<28080 HETRET )

21172 29/2 7/2 52 23/2

T A
* \/”_”(_154440 “i63 1260 2 15 2V°

P (B T e S ) (L o o o e 1,
vz) \ 11088 " 168 6 28080 ' 360 ' 10 66528 55440 672 504 126 @
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4.4 problem 4

Internal problem ID [7225]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

20y —y'z+ (—z’ + 1)y =z

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) - x*¥diff(y(x), x) + (1-x72 )*y(x) = x,y(x),type='series',x=0);

No solution found
v/ Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 166

e

kAsymptoticDSolveValue [2xx~2xy' ' [x] - z*xy'[x] + (1-x72 J*y[x] ==x,y[x] ,{x,O,S}j]

8 zt  x? . 8 zt  2? |
_) —_ JE— —_ JE—
y(z) ‘”(28080 HETTRET > <66528 Tttt Og(x))

x8 2P 28 xt  z?
+c1\/5( +—+—+1>+c2x( +—+—+1)

11088 168 = 6 28080 360 10

292 52 6 A g2
_re_rT T LT
J”/”_E( 1620 25 ‘/5) (11088 TR )
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4.5 problem 5

Internal problem ID [7226]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 5.

ODE order: 2.

ODE degree: 1.

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

20y —y'z+ (-2’ +1)y=2"+z+1

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) - x*#diff(y(x), x) + (1-x72 )*y(x) = 1+x+x“2,y(x)Ltype='series',

No solution found
v/ Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 224

e

kAsymptoticDSolveValue [2xx~2%y' ' [x] - x*xy'[x] + (1-x72 )*y[x] ==1+x+x"2,y[x] ,{%(,0,5}]

11088 © 168 © 6 28080 ' 360 © 10
+\/”_”(_154440_1620_ 1260 25 15

8 zt  z? 8 22
y(x)—)cl\/i( +—+—+1)+62z< +—+—+1)
11/2 9/2 7/2 5/2 11 3/2
79z T 37x ozt 1z W
+l x6 +z_4+a:_2+1 +x :c_6+z_4+z_2+1 :c_6+ix5+x_4+29z3+w_2+7_x__]
NZ7 11088 168 6 28080 360 10 66528 55440 672 504 12 6
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4.6 problem 6

Internal problem ID [7227]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 6.

ODE order: 2.

ODE degree: 1.

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

2%y —y'r+ (—2*+ 1)y = 2?

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 45

N

p
‘0rder:=6; ‘
Ldsolve(2*x“2*diff(y(x), x$2) - x*diff(y(x), x) + (1-x72 )*y(x)

XAQ,Y(X),typ%='series',x=0)

y(z) = avz (1 cLlal L oalg (x6)>

6 168
+ o 1+ix2+ix4+0(x6) + 2’ 1+ix2+0(x4)
2 10 360 3 ' 63

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

LAsymptoticDSolveValue [2xx~2%y' ' [x] - x*xy'[x] + (1-x72 )*y[x] ==x"2,y[x] ,{x,O,Jﬁ}]

11/2 7/2

z8 zt 22 z8 zt  z? x x
Bl | el TRy | — _r
y(x)_)c2x<28080+360+10+ )Jrc“/”_”<11088+168Jr 6" )+‘/5< 1980 35

2$3/2 1.6 $4 1'2 ) CL'S $3 .’L'G $4 $2 )
T3 ) (11088+ﬁ+3+ )”(%J“l_s”) (28080+%+E+ )
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4.7 problem 7

Internal problem ID [7228]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

2%y —yr+ (-2’ + 1) y=2>+1

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 43

N

p
‘Order:=6; ‘
‘dsolve(2*x“2*diff(y(x), x$2) - x*#diff(y(x), x) + (1-x72 )*y(x) = 1+x“2,y(x),t&pe='series‘,x=

y(z) = ez (1 y e 1 o4 (xs)>

6 168
+ e 1+ix2+ix4+0(ax6) + 1+2x2+3x4+0(x6)
2 10 360 3 63

v/ Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 176

-

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

x08 xt  z? )
y(x) — CQCE(—28080 + % + E + )

6 4 2

x T9x1Y/2 37472 1123/2

T i
BT | _ _ _
+C“/E(11088 T R ) J”/E( 154440 ~ 1260 15

P ) (BT T (T (B Te 1N (& & o
vz ) \11088 ' 168 " 6 55440 ' 504 ' 6 /) \ 28080 360 ' 10
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4.8 problem 8

Internal problem ID [7229]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 8.

ODE order: 2.

ODE degree: 1.

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

2%y —yz+ (—2*+ 1)y = z*

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 43

N

p
‘0rder:=6; ‘
Ldsolve(2*x“2*diff(y(x), x$2) - x*diff(y(x), x) + (1-x72 )*y(x)

XA4,Y(X),typ%='series',x=0)

y(z) = avz (1 cLla b oalg (xe)>

6 168
+ o 1+ix2+ix4+o(x6) +a* l+O(ac2)
? 107 ' 360 21

v Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 150

LAsymptoticDSolveValue [2xx~2%y' ' [x] - x*xy'[x] + (1-x72 )*y[x] ==x"4,y[x] ,{x,O,Jﬁ}]

£ g2 £ 4 g2 21172
Bl | el | —
y() = czw(28080 T30 10" ) +c”/”_”(11088 Tt T ) + ﬁ( 55

2.’1,'7/2 1.6 fL'4 m2 ) ‘,1:5 IL'3 1.6 1.4 m2 )
7 ) (11088+l_68+€+ )J””(%Jr?) (28080+%+E+ )
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4.9 problem 9

Internal problem ID [7230)]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 9.

ODE order: 2.

ODE degree: 1.

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

2%y —y'z+ (—z> + 1) y = sin (z)

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) - x*#diff(y(x), x) + (1-x72 )*y(x) = sin(x),y(x),#ype='series',x

No solution found
v/ Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 159

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

@) =z " +x_4+x_2+1 z® 172t ()
y 28080 360 10 20790 5040

6 134 2 .’EG .’E4 172
+c1\/_( oot +1>+c2x( + oo o +1)

11088 168 = 6 28080 360 10

292 975/2 26 o 72
= =4+ 41
+\/—(810+ \/_> (11088+168+ 6 )
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4.10 problem 10

Internal problem ID [7231]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 10.

ODE order: 2.

ODE degree: 1.

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

2%y —y'z+ (—2z>+ 1)y = 1 +sin(z)

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) - x*#diff(y(x), x) + (1-x72 )*y(x) = 1+sin(x),y(x?,type='series'

No solution found
v/ Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 232

e

kAsymptoticDSolveValue [2%x72xy' ' [x] - x*y'[x] + (1-x"2 )*y[x] ==1+sin(x),y[x] ,J(X,0,5}]

11088 168 6 28080 360 10

5 A g2 , g2 g2 g2 Pein 1, 9
+*/”_”(11088+@+€+ ) (_154440_1260_ 5 1620 25° Tz

oyzsin) 42 20 +x_4+a:_2+1 x6sin+ x® +:c4sin+z_3+x2sin+£_l+sinlo ()
28080 360 10 66528 55440 672 504 12 6 =z &

x0 2 x0 zt  z?
y(x)—)cl\/i( +—+—+1)+62z< +—+—+1)
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4.11 problem 11

Internal problem ID [7232]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 11.

ODE order: 2.

ODE degree: 1.

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

2%y —y'z+ (—z> + 1) y = zsin (z)

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

N

p
‘Order:=6; ‘
‘dsolve(2*x“2*diff(y(x), x$2) - x*xdiff(y(x), x) + (1-x72 J)*y(x) = x*sin(x),y(x?,type='series'

1 1
y(z) = eivx (1 + gzz + ﬁz‘l +0 (zﬁ))

1 1 1,1
1 4 6 2( 2 2 4
+C2x< +1Ox + 360% +0 (z ))-l—a: (3+126x + 0O (z%)

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 167

LAsymptoticDSolveValue[2*x“2*y"[x] - xxy'[x] + (1-x72 )*y[x] ==x*sin(x),y[x]{ﬁx,0,5}]

xﬁ x4 2 6 $4 2
2 4T 2 T
ylz) = sz<28080 HETRET ) 1‘/_(11088 Tiste T )

6 .’L'4 2 x11/2 sin 1
el il 1 . /2 o3
+ \/_(11088 T Te T ) ( 1980 35" °°

2ptgn) o S LT ) (B P
3 28080 " 360 ' 10 840 ' 18

217



4.12 problem 12

Internal problem ID [7233]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 12.

ODE order: 2.

ODE degree: 1.

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

2 2y// y.’l)-l-( w2+1)y:sin(:1;)+cos($)

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

X Solution by Maple

‘Order:=6; ‘
Ldsolve(2*x“2*diff(y(x), x$2) - x*#diff(y(x), x) + (1-x72 )*y(x) = sin(x)+cos(x?,y(x),type='se

No solution found
v/ Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 217

[AsymptoticDSolveValue [2xx~2%y' ' [x] - x*y'[x] + (1-x72 )*y[x] ==Sin[x]+Cos[x] ,}r [x],{x,0,5}]

6 .'11'4 2 1'6 .'1,'4 .'11'2
- 2 4 T 2z 1
y(@) C“/_(noss Tt T ) +C2m<28080 HETRET )

21172 mg/z 272 9r5/2  gx3/2

—9
+\/_( o1 tsotent s T 2O

+l x8 z4 +x2+1 o x8 +z_4+z2+1 x5 379105 17x4_x_3_£_1+10 (
\/_ 11088 168 6 28080 360 10 20790 69300 5040 &84 3 =z &
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4.13 problem 13

Internal problem ID [7234]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 13.

ODE order: 2.

ODE degree: 1.

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

" + (=1 +cos(z))y' + ey =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 1171

‘0rder:=6; ‘
‘dsolve(x‘2*diff(y(x), x$2) + (cos(x)-1)*diff(y(x), x) + exp(x)*y(x) = O,y(x),#ype='series',x

i3 1 —iv/3—11 55 iv3—3
)= CoL 2 1+—i\/§w+ z?— z3
v(@) ‘/_< ’ < 4 32iv/3+64 288 (1+iv3) (iv3+2) (iv3+3)
1 1124+/3 + 199 4

T 384 (14 iv3) (W3 +2) (iV3+3) (W3 +4)"

184914+/3 _ 4387 i )
+ 38400 12800 10
(1+iv3) (iW3+2) (ivV3+3) (iV3+4) (V3+5) (= )>
/3 iy —iv3+11 , 55 iv3+3 \
1—-SiV3 s+ ——2° — —
+ar 2 ( 41\/_x+32i\/§_64x 288(1‘\/3_1) (i\/§—2) (i\/§—3)x
1 1124+/3 — 199 A

(i3 1) (1V3-2) (W3 -3) (i3 —4)

184913 + 4387

T VB 1) (WB—2) (WB—8) (B4 (WE5)" T W))
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v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 2502

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

Too large to display
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4.14 problem 14

Internal problem ID [7235]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 14.

ODE order: 2.

ODE degree: 1.

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

/
(x—2)y"+%+(a:+1)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

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

. 3 25 1361 80753 616517
= 2 ]_ N oY L2 3 4 5 6
y(@) = ez ( *50% t 221% T17a80% T 2365aa0° T asrorano® T O @)

1, 2, 11 82
14 —g24 248 10 5 6
+C2( TP g T g tgrs® TO @)

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 80

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

N

(2) > ¢ 82x5+11z4+2_:c3+z_2+1

y 2\1575 " 120 T 9 " 2

. (616517905 80753z% 1361z° 2522 3z )x3/2
1

38707200 | 2365440 T 17280 T 204 T 20 T!
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4.15 problem 15

Internal problem ID [7236]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 15.

ODE order: 2.

ODE degree: 1.

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

yl

(x—2)y"+;+(a:+1)y=0

With the expansion point for the power series method at x = 2.
v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 46

N

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

23 127 1621 s 426599 .
y(@) =ave -2 (1 1@~ 2+ 755 =2+ 45335 ~ 2" ~ 5080 ~ 2
4670443 5 6 31 2
_ — 1— —-2)+ —(x—2
+ 425779200(x 2)°+0 ((x 2) )) +02( 6(x —2) + 5 (z —2)

37 6743 ; ]
B 840 500 @ 2 TO((@—2) ))
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v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 105

LAsymptoticDSolveValue[(x-2)*y' "[x] + 1/x*y' [x] + (x+1)*y[x] == ,y[X],{X,Q,S}]J

@) s o (6748 — 2 026599 —2)t 162w -2 127
Y 1\ 7 425779200 5306080 40320 160"
23(z — 2
= % + 1) Vz—2
6743(z — 2)° 299 , 37 , 31 ,
2 A T e o 2 (p— 9 2 (x—92) — —
2( 56700 s00@ "2 T ple -+ gle -2 —6le—-2)+1
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4.16 problem 16

Internal problem ID [7237]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 16.

ODE order: 2.

ODE degree: 1.

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

(+1)Bz—1)y" +y'cos(z) —3yz =0

With the expansion point for the power series method at = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 49

‘0rder:=6; ‘

‘dsolve((x+1)*(3*x-1)*diff(y(x),x$2)+cos(x)*diff(y(x),x)-3*x*y(x)=0,y(x),type='series',x=0);

1 5 53 1 1 7 7

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 63

 AsymptoticDSolveValue [ (x+1)*(3+x-1)*y' ' [x]+Cos [x]*y' [x]-3*x*y [x]==0,y[x],{x,0,5}]

() = c _@_5_3;4_90_3_'_1 +c 7—%5+7—x4+m—3+$—2—I—av
y "0 "8 T2 2\6 T12 "2 "2
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4.17 problem 17

Internal problem ID [7238]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 17.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Lienard]

2y +2y +yr =0

With initial conditions

[y(0) = 1,4'(0) = 0]
With the expansion point for the power series method at x = 0.

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 14

e B

Order:=6;
|dsolve([x*diff (y(x),x$2)+2+diff (y(x),x)+x*y(x)=0,y(0) = 1, D(y)(0) = 0],y(x),type='series’,>

1 1
ylz) =1-— 6x2 + on‘l + O (2%

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 19

( hY

AsymptoticDSolveValue [{x*y'' [x]+2xy' [x]+x*y[x]==0,{y[0]==1,y' [0]==0}},y[x], {XLO »5}]

4 .’132

X
Ty
y@) = o5~ Tt
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4.18 problem 18

Internal problem ID [7239]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 18.

ODE order: 2.

ODE degree: 1.

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

222" + 3z —yr =22 + 2z

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 60

e B

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

',x=0);

y(z)
1 1,2, 1.3 1 .4 1 5 6 32,1 1,2 1 .3 1 .4
02(1 + 3% + 552" + 5502 T 3360% T+ maran® T O (@ )) VT + 32 (3 + 5%+ 12627 1 5362 T 2404307

JT
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v/ Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 239

kAsymptoticDSolveValue [2xx~2xy' ' [x]+3*x*y' [x]-x*y [x]==x"2+2*x,y[x],{x,0,5}] J

y(z)

5 4 3 2
z° zt ©#  2? z 02(11335400 + 252 +§—0+%+x+1>
— + b=+ 1
VT

1247400 22680 630 30 3
z° z? z3 z? 19z11/2 2329/2 427/2 235/2 43/2
(113400"'%"’%"‘?"’1""1)<_62370_2835_ 3 3 3 )
VT
z° z 3 1 x 4728 b 17zt 42® 322
+ o 1 + + +—+—+2

1247400 T 22680 7630 T30 T3 T 680400 ' 420 ' 360 9 ' 2
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4.19 problem 19

Internal problem ID [7240]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 19.

ODE order: 2.

ODE degree: 1.

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

2%y —yr+ (-2 + 1)y =1

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.016 (sec). Leaf size: 43

N

p
‘0rder:=6; ‘
Ldsolve(2*x“2*diff(y(x), x$2) - x*diff(y(x), x) + (-x"2 + Dx*y(x) = 1,y(x),typ%='series',x=0)

y(z) = e1vz (1 c Ll b oalg (xs))

6 168
+ co 1+ix2+ix4+o(x6) + 1+1x2+ix4+0(x6)
2 10 360 3 63
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v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 176

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

J

y(z)

8 zt 2
z T
- c2””(28080 Tttt >
6 4 2

T T T
——+ 41
+c1\/5(11088+168+ e T )+ﬁ<

+2 AN S (A S Y (N e
vz ) \11088 ' 168 ' 6 55440 ' 504 ' 6 ) \ 28080 ' 360 10

211/2 272 p3/2

154440 1260 15
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4.20 problem 20

Internal problem ID [7241]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 20.

ODE order: 2.

ODE degree: 1.

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

22%y + 2 —yxr =1

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, x) + 2xxxdiff(y(x), x) - x*xy(x) = 1,y(x),type='serﬁes',x=0);

No solution found
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v/ Solution by Mathematica
Time used: 0.148 (sec). Leaf size: 360

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

9216 T 288 T 16 ' 2
log(z) 107 log(z) 19 log(z) 1
5 _ 4 . 3 b
ta (x (460800 13824000) te ( 9216 55206/ T © \ 288 _ 108

+x2(%—%> +z<@—%) +log(x)+1)

( 13725 x° xt x3 2?2 =z

O P (A S T T
y 2\ 460800

T 1090656000 | 4608000 © 73728 1728 T 64 T 4

4 log(z) 5 log(z) 107 + gt log(z) 19
2 460800 13824000 9216 55296
log(z) 1 log(z) 1 log(z) 1
3floglz) 1 2(10g\z) 1 _ 1!
+z ( 588 108>+x ( 16 3 +z 5 5 +log(z) + 1
N ( z° zt 2 1z ) (137x6(6 log(z) + 5)

260800 " 9216 T 288 T16 T2 T! 11943936000

z5(113 — 301og(z)) N z(41 — 121og(z)) N z3(3 — log(z))
138240000 884736 1728

+ 518952(5 — 2log(z)) + }lx@ — log(z)) — }Llog(x)(log(g;) n 2))
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4.21 problem 21

Internal problem ID [7242]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 21.

ODE order: 2.

ODE degree: 1.

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

Y +(x—6)y=0

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

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

1 3 1 1 3
_ 2_-,3,°2.4_ -5 3 _ 4 5 6
y(z) = <1+3x 6% T 52 5x)y(0)+(x+x 57 —I—lox)D(y) (0)+O(z°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 57

 AsymptoticDSolveValue[y' ' [x]+(x-6)*y[x]==0,y[x],{x,0,5}]

(r) = c 3—m5—z—4+:c3+:c +c —x—5+3—fl—z—3+3x2+1
v 2\10 " 12 N\"5 72 6
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4.22 problem 22

Internal problem ID [7243]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 22.

ODE order: 2.

ODE degree: 1.

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

2’y + (322 +2z)y —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: 45

N

p
‘0rder:=6; ‘
Ldsolve(x‘2*diff(y(x), X, x) + (2xx+3*xx"2)*diff (y(x),x)-2*y(x) = O,y(x),type='%eries',x=0);

4~ 20 40 280 2240
N ¢2(12 — 36z + 542 — 54a® + Sa* — 2245 + O (29))
$2

y(z) = c1z (1 _3, + 92 9 + 27 4 81 s +0 (x6)>

v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 64

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

27x2 1 92 3 9 27x° _9_x4+9z3 3x2+
“\980 " 40 "20 4 "7
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4.23 problem 23

Internal problem ID [7244]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 23.

ODE order: 2.

ODE degree: 1.

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

25%y" —y'z+ (—2* + 1) y = * + cos (z)

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

N

)
‘Order:=6; ‘
|dsolve(2#x"2+diff (y(x), X, x) - H*diff(y(x), x) + (-x"2 + D*y(x)

x‘2+cos(x?,y(x),type='se

y(z) = a1z (1 y Ll 1 o4 <x6)>

6 168
1 1 1 13
1 2 - 4 6 1 =2 0 4 6
+02x( —|—1Ox —|—360x —I—O(x ))—l—( —|—2z —|—504z +O(z)

v/ Solution by Mathematica
Time used: 0.107 (sec). Leaf size: 176

-

LAsymptoticDSolveValue [2xx~2xy' ' [x]-x*y' [x]+(1-x"2) *y [x]==x"2+Cos [x] ,y [x], {x, OJ, 5}]

x08 xt  z? )
y(x) — CQCE(—28080 + % + E + )

6 4 2

x 50z11/2 17272 9x3/2

xr A
Bl | — _ —
+‘:1‘/5(11088+168+6+)J”/%( 77220 630 5

) (B T T ) B U % 1) P 2 2
vz ) \11088 ' 168 " 6 138600 ' 252 ' 3 ) \ 28080 ' 360 ' 10
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4.24 problem 24

Internal problem ID [7245]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 24.

ODE order: 2.

ODE degree: 1.

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

25°y" —y'z+ (—2> + 1) y = cos (z)

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.016 (sec). Leaf size: 43

N

p
‘0rder:=6; ‘
Ldsolve(2*x‘2*diff(y(x), x, x) - x¥diff(y(x), x) + (-x"2 + 1)*y(x) = cos(x),y(#),type='series

y(z) = vz (1 yLla b oalg (x6)>

6 168
+ o 1+ix2+ix4+0(x6) + 1+1x2+ix4+0(x6)
2 10 360 6 504
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v/ Solution by Mathematica

Time used: 0.038 (sec). Leaf size: 176

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

y(z)
x5 xt x?
— 023:( + =+ =+ 1>

28080 360 10

26 24 22 211/2  27/2 43/2

Bl | —
+c”/5(11088 TR ) J”/E( 3861 T 630 | 15
4 2

12 AN A WO [ (AR A W (S S 2
vz ) \11088 " 168" 6 69300 84 3 z) \ 28080 ' 360 ' 10
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4.25 problem 24

Internal problem ID [7246]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 24.

ODE order: 2.

ODE degree: 1.

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

2%y —y'z+ (—2* + 1) y = 2° + cos (z)

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.015 (sec). Leaf size: 47

N

p
‘0rder:=6; ‘
Ldsolve(2*x‘2*diff(y(x), x, x) - x¥diff(y(x), x) + (-x"2 + 1)*y(x) = x‘3+cos(g?,y(x),type='se

6~ ' 168 107 360
1 1 1
+ (1 ey Ly 2y so (xﬁ))

y(z) = vz (1 cley Lo (xG)) + cox (1 TR R R ($6)>

6 10 504 360
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v/ Solution by Mathematica

Time used: 0.038 (sec). Leaf size: 176

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

y(z)
x5 xt x?
— 023:( + =+ =+ 1>

28080 360 10

26 24 22 211/2  27/2 43/2

Bl | —
+c”/5(11088 TR ) J”/E( 3861 T 630 | 15
4 2

12 AN A WO [ (AR A W (S S 2
vz ) \11088 " 168" 6 69300 84 3 z) \ 28080 ' 360 ' 10
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4.26 problem 24

Internal problem ID [7247]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 24.

ODE order: 2.

ODE degree: 1.

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

25%y" —y'z + (—2* + 1) y = 2° cos (z)

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

N

)
‘Order:=6; ‘
|dsolve(2#x"2+diff (y(x), X, x) - H*diff(y(x), x) + (-x"2 + D*y(x)

x‘3*cos(x?,y(x),type='se

y(z) = ez (1 I (xe))

6 168
+ o 1+lx2+ix4+0(x6) + 28 i—laEQ—i-O(azc‘l)
2 10 360 10 90

v/ Solution by Mathematica
Time used: 0.138 (sec). Leaf size: 215

-

LAsymptoticDSolveValue[2*x“2*y"[x]—x*y'[x]+(1—x“2)*y[x]==x*3+Cos[x],y[x],{x,Q}S}]

b zt 22 8 zt 2?
e A | A A |
ylz) = C“/E(uoss Tiste T ) +sz<28080 HETRET )
+\/5(—x

11/2 29/2  27/2 925/2  423/2

3%61 45 630 5 ' 15

R S O (N e (A (A S
vz ) \11088 7168 " 6 28080 " 360 ' 10 100869300 24 84 2 3 z
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4.27 problem 24

Internal problem ID [7248]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 24.

ODE order: 2.

ODE degree: 1.

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

20°y" —y'z + (—2® + 1) y = 2° cos (2) + sin (2)*

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

‘Order:=6; ‘
Ldsolve(Q*x‘Z*diff(y(x), x, x) - x¥diff(y(x), x) + (-x"2 + 1)*y(x) = x“3*cos(x?+sin(x)‘2,y(x)

V(o) = s (14t + it +0 (a9

6" " 168
1 1 11 1
14 = g2 = g4 6 of L, L 1.3 4
+c2”’( 10" " 360” +O(x)>+"” (3+10x 9% +0 (=)

v/ Solution by Mathematica
Time used: 0.514 (sec). Leaf size: 199

‘ AsymptoticDSolveValue [2*x~2xy'' [x]-x*y' [x]+(1-x72)*y [x]==x"3*Cos [x] +Sin[x] "2 ,$( [x],{x,0,5}]

x8 A .
% R -
y(@) czx(zsoso 360 10 )

26 ot 22 P12 4292 LT/2 945/2
Sl | — —
+cl\/§(11088+ TR )+‘/“_3( 396 45 15 5

_2‘7:3/2 xG +£L'_4+:I7_2+1 +x _w_ﬁ_ﬁ_g_w_3+x_2+x xG +£L’_4+CIJ_2+1
3 11088 168 6 168 12600 12 18 2 28080 360 10

240



4.28 problem 24

Internal problem ID [7249]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 24.

ODE order: 2.

ODE degree: 1.

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

2%y —y'r+ (-2 + 1)y =In ()

With the expansion point for the power series method at x = 1.
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 52

N

p
‘0rder:=6; ‘
Ldsolve(2*x“2*diff(y(x), X, x) - x¥diff(y(x), x) + (-x"2 + 1)*y(x) = 1n(x),y(x),type='series'’

(o) = <1+(x—61) BEICER N (GRS )y(l)

48 480
(z—1)7° (z—1° 19x-1)"* 119(z—1)°
+ (g”_ Y LI T R T ) D(y) (1)
(z—1)7° 3@z-1)*" 89z—1)° 6
t o T s T g TOE)
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v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 105

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

3

L EICI: R SN Y
Ya) > (w1~ Sz 1)tz 1)
+cl<480(x 1) 48(33 1) +6(a: 1) -I—l)

119(z — 1)5
c2(- 9z —1)° 19 i L

1
R VU PN B SNy B
1990 +192(a: ) 24(30 1)+ =-(z—-1)+=z 1)

4
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4.29 problem 25

Internal problem ID [7250]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 25.

ODE order: 2.

ODE degree: 1.

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

20 (2 +z+ 1)y + z(11z° + 11z 4+ 9) v + (72> + 10z 4+ 6) 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: 45

N

p
‘0rder:=6; ‘
‘dsolve(2*x“2*(1+x+x‘2)*diff(y(x), x$2) + x*(9+11*x+11*x"2)*diff (y(x), x) + (6#10*x+7*x“2)*y(

(1+ 222 — 323 + 22* + £2° + O (%)) er/@ + (1 — 30 + 222 — Zad + ot + 225 + O (29)) coz
5

xr2

v Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 83

LAsymptoticDSolveValue [2%x~2% (1+x+x72) *y' ' [x] + x*x(9+11*x+11*x"2)*y' [x] + (6+1ﬁD*x+’7*x“2)*y [x]

T T T z? 7625 Tzt 5a3 2z T
02(%+§—?+?+1) Cl<u55+m—ﬁ+?—§+1>

72 + 23/2
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4.30 problem 26

Internal problem ID [7251]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 26.

ODE order: 2.

ODE degree: 1.

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

?B+x)y" +5z(zx+1)y — (1 —42)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: 47

‘0rder:=6; ‘
|dsolve(x™2#(3+x)*diff(y(x), x$2) + Bkx*(1+x)*diff(y(x), x) - (1-4*x)*y(x) = 0,y(x),type='ser

y(z)

4 7 35,.2 455 .3 1820 ,.4 6916 .5 6 2, 3.3 3.4 3.5
_02x3(1_§$+8_1$ — 51577+ 10688% — mar® T O(z ))+Cl(1+z_x +52° — 550" + 532"+ O

z
v Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 82

LAsymptoticDSolveValue [x"2% (3+x) *y' ' [x] + S*x*x(1+x)*y' [x] - (1-4*x)*y[x] == O,}r[x] ,{x,0,5}]

3 — — — —
“@%qﬁ(lmm+um3 2187 T 81 9 "1

5 4 3
a(F -5+ - re)

69162° 1820z* 455z 3512 Tz )

_+_

X
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4.31 problem 27

Internal problem ID [7252]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 27.

ODE order: 2.

ODE degree: 1.

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

(-2 +2)y" —z(45> +3) y' + (—22> +2) y =0

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 35

N

p
‘0rder:=6; ‘
Ldsolve(x"2*(2—x"2)*diff(y(x), x$2) - x*(3+4*x"2)*diff (y(x), x) + (2—2*x*2)*y(§() = 0,y(x),tyg

_ 15, 189 , 6 9 6 , 45 4, 6
y(x)—clx/a_ﬂ(1+8x + 1087 —|—O(x))+c2x 1+72"+ e +0 (2°)

v Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 50

LAsymptoticDSolveValue [x72%(2-x"2)*y"' ' [x] - x*(3+4*xx"2)*y' [x] + (2-2%x"2)*y [x]J == 0,y[x],{x,C

(z) =>c 452" + 62" +1)2*+e¢ 18928 + 15a”
Y \ 77 27128 78

- +1)\/E
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4.32 problem 28
Internal problem ID [7253]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 28.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [‘y=_G(x,y’) ‘]

y? + 92 = sec (z)*

X Solution by Maple

|dsolve(diff (y(x),x)"2+y(x)"2=sec(x)"4,y(x), singsol=all)

No solution found

X Solution by Mathematica

Time used: 0.0 (sec). Leaf size: 0

LDSolve [y' [x]~2+y[x]"2==Sec[x]~4,y[x],x,IncludeSingularSolutions -> True]

Not solved
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4.33 problem 29

Internal problem ID [7254]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 29.

ODE order: 1.

ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_ symmetries], _dAlembert]

(y—2y'z)" —y° =0

v/ Solution by Maple
Time used: 0.156 (sec). Leaf size: 75

e

Ldsolve((y(x)-2*x*diff(y(x),x))‘2= diff(y(x),x)"3,y(x), singsol=all)

~—

y(z) =0
— 5 5

3 6

— +C — + 2¢; 3
o(T)= g (=T
_ 5 5

3 12 6 12

- +c —— + 2¢; 3
.'L'(_ﬂ: 57_2 ,y(_ﬂ: 5 T +_2

X Solution by Mathematica

Time used: 0.0 (sec). Leaf size: 0

LDSolve [(y[x]-2*x*y' [x])"2== y'[x]"3,y[x],x,IncludeSingularSolutions -> True] J

Timed out
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4.34 problem 31

Internal problem ID [7255]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 31.

ODE order: 2.

ODE degree: 1.

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

x2yll+y=0

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

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

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 26

-

LAsymptoticDSolveValue [x~2xy' ' [x] +y[x] == 0,y[x],{x,0,5}]

| —

—1)%/ ¥=1

y(z) = ez V7 ez
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4.35 problem 32

Internal problem ID [7256]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 32.

ODE order: 2.

ODE degree: 1.

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

ZIIy”-l-yl—y:O

With the expansion point for the power series method at = 0.
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 59

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

1 1 1 1
— 1 T2 3 4 5 6
y(z) (CQIH(m)-Fcl)( R AR =L A YTt + O (z°)
3 11 25 137
-9 Y2 .3 _ 4 5 6
* <( )= 3%~ 108% ~3a56° ~ mao00® O @) ) e

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 107

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

576 36 4

x° A
Ty 1) log(z) — 2
+<14400+576+36+ g et ) og(7) 9’)

(z) = x° N x? N 3 N x> fra1) + 13725 25x* 11x3  3z2
—_— —_— JE— C — —_— —_— —_— —
Y\ = A\ 14400 T 2\ 7432000~ 3456 108 4
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4.36 problem 33

Internal problem ID [7257]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 33.

ODE order: 2.

ODE degree: 1.

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

dzy" + 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: 44

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

1 2 ]‘ 3 1 4 1 5 6
126" ~ 50a0” T 362880° ~ 39916800° T O (@)

11 1 1 1
1—Z= - _ 3 4 5 6
+02( 2%+ 21 ~ 730" T 10320° ~ 362ss00° T O ))

y(z) = 1z (1 - %x +

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 85

LAsymptoticDSolveValue [4*x*xy' ' [x] +2xy' [x]+y[x] == 0,y[x],{x,0,5}] J

39916800 = 362880 5040 120

5 4 3 2
<>%I\r( b DT 1)
x® xt x3
+co| — + ——+———+1

3628800 = 40320 720
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4.37 problem 34

Internal problem ID [7258]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 34.

ODE order: 2.

ODE degree: 1.

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

ZIIy”-l-yl—y:O

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

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

1 1 1 1
— 1 1 T2 3 4 5 6
y(z) = (e n(x)+c1)( R AR =L A YTt +0(z ))
3 11 25 137
-9 Y2 .3 _ 4 5 6
* <( )= 3% ~ 108" " aa56” ~ m32000° TO@ )) “

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 107

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

576 36 4

x° A
Ty 1) log(z) — 2
+<14400+576+36+ g et ) og(7) 9’)

(z) = ¢ B8 8 2 1 3
y 1\ 14400 2\ 7432000 ~ 3456 108 4
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4.38 problem 35

Internal problem ID [7259]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 35.

ODE order: 2.

ODE degree: 1.

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

zy' +(x+1)y +2y=0

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

‘0rder:=6; ‘
‘dsolve(x*diff(y(X), x$2) +(1+x) *diff (y(x) ,x)+2*%y(x) = O,y(x),type=-series-,X=P);

3 2 5 1
y(x) = (coIn(z) + 1) <1 — 2z + 5522 - §x3 + ﬂm‘l — %.’f +0 (m6)>

13, 31, 173, 187 , ]
+<3x 1% T 157 " ass® T igee® TO(@) e

v/ Solution by Mathematica

Time used: 0.004 (sec). Leaf size: 111

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

@) sa-5 2 23 i1 e 187355_173:1044_31503_1337:2
y W20 24 3 2 >\ 1200 288 18 4
5 bxt 2z 3x?

+(—%+Q—T+T—2x+l)log(x)+3x)
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4.39 problem 36

Internal problem ID [7260)]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 36.

ODE order: 2.

ODE degree: 1.

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

z(z—1)y" +3yz+y=0

With the expansion point for the power series method at = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 60

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

y(z) = In () (z + 22° + 32° + 42" + 52° + O (z%)) c
+ c1z(1 4 2z + 3% + 42® + 5z* + 62° + O (2°))
+ (14 3z 4 52% + 72* 4+ 92* + 112° + O (2%)) ¢,

v Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 63

-

LAsymptoticDSolveValue[x*(x—l)*y"[x] +3xx*y' [x]+y[x] == 0,y[x],{x,0,5}]

~—

y(z) = a(z* +2° +2° + (42® + 32° + 2z + 1) zlog(z) + = + 1)
+ ¢y (5x5 + 4zt 4+ 32% + 222 + z)
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4.40 problem 37

Internal problem ID [7261]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 37.

ODE order: 2.

ODE degree: 1.

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

(2 —22+1)y" —zB+z)y + 4+z)y=0

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 69

‘0rder:=6; ‘
Ldsolve(x‘2*(1—2*x+x‘2)*diff(y(x), x$2) —x* (3+x) *diff (y(x),x)+(4+x)*y(x) = O,ny),type='serie

143 5 355 , 4043
y(x) =2* ((02 In (z) + 1) <1 +52+ 172" + o’ + Soat + — 2" + 0 (xﬁ))

29 , 859 , 4603 , 285181 . s
—|-(( 3)z 5% ~ g ¥ T 000 © +0 (2% ) e

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 118

‘ AsymptoticDSolveValue [x"2% (1-2xx+x"2) *y' ' [x] -x*(3+x)*y' [x]+(4+x)*y[x] == 0,y

[x],{x,0,5}]

4043z° 4 14323
y(x) — cl( Olgw + 35§z + gw + 172° + 5z + 1) z?
((_285181a° _ 46932t _ 859a° _20a% ) ,
? 900 36 18 2
404325 N 35524 N 14323
15 3 3

+ 172* + 5z + 1) z? log(x))
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4.41 problem 38

Internal problem ID [7262]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 38.

ODE order: 2.

ODE degree: 1.

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

2222+ 2)y" + 5y’ 2+ (x + 1)y =0

With the expansion point for the power series method at = 0.
v Solution by Maple
Time used: 0.016 (sec). Leaf size: 69

‘0rder:=6; ‘
Ldsolve(2*x“2*(2+x)*diff(y(x), x$2) +5*xx"2*diff (y(x),x)+(1+x)*y(x) = O,y(x),ty#e='series',x=0

~ 3 15, 35 , 315, 693 ;. _ .
y(m)_ﬁ((@ln(m)ﬂl) (1 % "1t T st O

101 641 7303

1 13 2 3 5 6
+(4m 61° T 768" " 8102° T 163sa0” TO @) ) e

f 4+

v/ Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 134

‘ AsymptoticDSolveValue [2*x~2* (2+x)*y' ' [x] +5xx~2*y' [x]+(1+x)*y[x] == 0,y[x], {xLO ,6}]

y(@) _”3“/5(_ 8192 T 2048 128 T 32 4
( (7303955 641z* 10123 1322 w)
+ o \/S?

+\/s_c<

693z° 315z* 35z® 152 3z 1)

163840 _ 8102 768 64 1

_693355 N 315z* B 3513 N 152 3z 1) log(z)
8192 " 2048 128 ' 32 4 &
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4.42 problem 39

Internal problem ID [7263]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 39.

ODE order: 2.

ODE degree: 1.

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

22%y" +y'z+ (x —5)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: 665

‘Order:=6; ‘
‘dsolve(2*x‘2*diff(y(x), x, x) +x*diff(y(x), x) +(x-5)*xy(x) = 0,y(x),type='ser#es',x=0);

(z)—xi e 1+ L 3lc+1 L z?
A 24 VAT 2(=2+ vAL) (—4+ VAT)
1 1 .
+5(—2+\/4H)(—4+x/zﬁ)(—6+\/4_1)x
1 1 )
" 24 (—2 4 V/AT) (— 4+ VA1) (~6+ VA1) (8 + va1) "
1 1 i
120 (2 + v/a1) (—4 + VAT) (~6+ v/a1) (—8 + VAT) (—10+ VA1) "
+ 0O (z9) Yo't (14 L o+t ! z’
’ —2— VAL 2(2+ VA1) (4+ VA1)
1 1

3

"6 (24 VaL) (4+ VAL (6 + vAL)
1 1

24 (2 + VAT) (4+ VA1) (64 v/a1) (8 + VAL

"

1 1 i i
120 (2 + VA1) (4+ vA1) (6 + VA1) (8+ v/AL) (10 + vAL) rol )>)
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v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 1668

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

J

Too large to display
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4.43 problem 40

Internal problem ID [7264]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 40.

ODE order: 2.

ODE degree: 1.

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

22%y" + 2y'x — yx = sin ()

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 77

‘0rder:=6; ‘
‘dsolve(2*x‘2*diff(y(x), X, x) + 2xxxdiff(y(x), x) - x*xy(x) = sin(x),y(x),type%'series',x=0);

11 1 1 1
= 14 = iy R 4 5 6
y(@) = (e2ln(z) + 1) ( T3 167 * 8% T oare” T soso0” O )

bl ly B 5o M 10
2T 16" 864" ~ 27648" T 6912000" " 497664000
s , 11, 25 , 137 .
+< 7167 " sea”  5o206°  13s24000° T O ) ) e
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v/ Solution by Mathematica
Time used: 0.156 (sec). Leaf size: 340

LAsymptoticDSolveValue [2xx~2*y' ' [x]+2*x*y' [x] -x*y[x]==8in[x],y[x],{x,0,5}] J

y(@) = 02(460800 toostass T2t

log(z) 107 log(x) 19 log(z) 1
5 _ 4 _ 3 _
ta (“’ (460800 13824000) T < 0216 55206 ) *© \ 288 108
log(z 1 log(z) 1 496328 91x°
- 1 1 —
T ( 8) ( ~3) F1o8@+1)+{ 1588800 ~ 460800
2374 5:L' z2 log(x) 107 4 [ log(z) 19
T 2304 288 8 T 5) (x (460800 13824000 ) ** \ 9216 ~ 55296

log(x) 1 log(z) 1 log(z) 1

3floglr) 1 2 l0g\T) 1 loglr) 1

+z( 988 108)—!—30( 16 5 +z 5 5 +log(z) + 1
( z° zt 3z 1) (x6(66968 — 744451og(z))

x® xt 3 2 )

460800 1 9216 T 288 T 16 T 5 + 248832000

13z°(210log(z) — 3107)  z(276log(x) —325) = 1

13824000 27648 + gga® (1510g(2) +37)

4 116 2(3 — 210g(x))——$10g( ))
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4.44 problem 41

Internal problem ID [7265]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 41.

ODE order: 2.

ODE degree: 1.

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

22%y" + 2z — yx = zsin ()

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 75

‘0rder:=6; ‘
‘dsolve(2*x‘2*diff(y(x), X, x) + 2xxxdiff(y(x), x) - x*xy(x) = x*sin(x),y(x),ty#e='series',x=0

11 1 1 1
= 1 14+ = 2, - 3, - 4, - 5 6
y(@) = (e2ln(z) + 1) ( T5% T 167 * 8% Toare” T asosoo” T O )

11 23 23
N I 2 3 4
e (8 T 11” ~ 1608” ~230400° TO )>

3 , 1., 2 , 137 . ]
+< 7167 ~ 864  mma06”  3sza000” TO 1))@
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v/ Solution by Mathematica
Time used: 0.186 (sec). Leaf size: 328

LAsymptoticDSolveValue [2xx~2xy' ' [x]+2*x*y' [x]-x*y[x]==x*Sin[x],y[x],{x,0,5}] J

9216 '~ 288 ' 16 ' 2
Ta (x5 (i(éﬁéﬁé N 13812047000) +at (1325? N 5512996> +a° (% N %)
vt (50 = 5) +2(57 =) 108 +1) + (~5ameg0 ~ s

4 3 2
- % + f_z + xZ) (xs (igﬁg(c)% N 13812047000> +at (kggg? - 5512996)
+$3(% - 1%8) +x2(% - é) +x<@ — %) + log () + 1)

N ( z° zt 3 T =z ) (13336(21 log(z) — 310)

O P (A S T T
y 2\ 460800

260800 9216 T 288 T16 T2 T! 1658880

z°(345log(z) — 389)  z*(20log(z) +51) 1
43200 + 1536 + 3% (4~ 3log(z))

+ %xz(—2log(w) - 1))
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4.45 problem 42

Internal problem ID [7266]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 42.

ODE order: 2.

ODE degree: 1.

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

22%y" + 2’z — yx = cos (z) sin (z)

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 77

‘0rder:=6; ‘
‘dsolve(2*x‘2*diff(y(x), X, x) + 2xxxdiff(y(x), x) - x*xy(x) = cos(x)*sin(x),y(#),type='series

11 1 1 1
= 14 = iy R 4 5 6
y(@) = (e2ln(z) + 1) ( 57167 Tass” T o216” T de0s00° T O )

bl i, B B 1T IST
2T 16" 864" ~ 27648" T 6912000" " 497664000
s , 11, 25 , 137 .
+< 7167 " sea”  5o206°  13s24000° T O ) ) e
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v/ Solution by Mathematica
Time used: 0.157 (sec). Leaf size: 340

LAsymptoticDSolveValue [2%x~2%y ' ' [x]+2*x*y' [x]-x*y [x]==Cos [x] *Sin[x],y[x],{x,0 ,}3}]

5 $4 .’L'3 2

X X X
— — 4+ —=+-+1
u(@ = e <460800 o6 T T T2 >
log(z) 107 log(x) 19 log(x) 1
5 _ 4 . 3flog\x) 1
ta (x (460800 13824000) te <9216 55206 ) T * \ 288 108

6 422975
+z2(log(az) B é +z<log(m) B 1) + log(z) + 1) N ( 88963 N 9z
T

16 2 2 16588800 = 460800
_ 95z*  29a° N z? AN log(z) 107 g log(z) 19
2304 288 8 2 460800 13824000 9216 55296

+z3(%—%> +x2(%—é> —I—x(@—%) +log(x)+1)

N ( z° zt 3 x? x 1) (x6(1476968 — 1334445 log(z))

460800 19216 T28s T16 T2 T 248832000
25(—126870 log(z) — 273671)  5z*(228log(z) — 281)
13824000 27648

1, 1, 1
— 23— 21 ~ 2zl
+ 261° (871log(z) + 85) + 6% (3 og(z)) 5% og(:c))
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4.46 problem 43

Internal problem ID [7267]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 43.

ODE order: 2.

ODE degree: 1.

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

22%y" + 2z — yx = 2* + T sin ()

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 75

‘0rder:=6; ‘
‘dsolve(2*x‘2*diff(y(x), X, x) + 2xxxdiff(y(x), x) - x*xy(x) = x“3+x*sin(x),y(x?,type='series'

11 1 1 1
_ 14 ot —g? 4 — 84 = 4, * 5 6
y(@) = (e2ln (‘”)“Lcl)( 57167 Tass” T oa16” T de0s00” T O )

11 5 1
2( 2 4 — 2 _ 3 4
T (8+16‘” 1536° 15360 +O(m))
(i B 15 B 137
16° ~ 864" ~ 55206 13824000

#+0 () )
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v/ Solution by Mathematica
Time used: 0.296 (sec). Leaf size: 268

LAsymptoticDSolveValue [2xx~ 2%y ' ' [x]+2*x*y' [x] -x*y[x]==x"3*x*Sin[x],y[x],{x,0, 5}}]

P (R S A
y 2\ 460800 " 9216 ' 288 ' 16 ' 2

log(x) 107 log () 19 log(z) 1
5 _ 4 . 3flog\x) 1
ta (x (460800 13824000) te < 9216 55206/ T © \ 288 108
log(z) 1 log(z) 1 x5 zt z3
2= 2 082 41 1
T ( 16 8) +"’( 2 —2) t1oe@+ 1)+ 160300 * 9216 288

+x—2+£+1 L6(7—610())+i5(—51 (z) — 4)
16 ' 2 144" BL)) T po® \Tooel

N 1'_6+x_5 45 log(z) 107 L log(z) 19
24 10 460800 13824000 9216 55296

+z3(%—ﬁ> +x2(%—%> —I—x(@—%) +log(:c)+1)
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4.47 problem 44

Internal problem ID [7268]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 44.

ODE order: 2.

ODE degree: 1.

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

cos(z)y" +2¢z —yz =0

With the expansion point for the power series method at = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 39

‘0rder:=6; ‘
‘dsolve(cos(x)*diff(y(x), X, x) + 2*xxdiff(y(x), x) - x*xy(x) = O,y(x),type='se#ies',x=0);

y(z) = (1 + éx?’ — %x‘r’) y(0) + <:v — %x‘g + %m‘l + 2—10965) D(y) (0) + O(z°)

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 49

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

23 2 ozt 28
I | v
y(x)—)cl< 40+ 6 + >+02<20+12 3 +w)
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4.48 problem 45

Internal problem ID [7269]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 45.

ODE order: 2.

ODE degree: 1.

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

y'z’ +4yz+ (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: 35

N

p
‘0rder:=6; ‘
Ldsolve(x‘2*diff(y(x), X, X) + 4xxxdiff(y(x), x) + (x72+2)*y(x) = O,y(x),typeffseries',x=0);

c(1— 2?4+ 352 + 0 (2%) o + 2 (1 — 2% + z* + O (29))
$2

y(z) =

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 40

‘ AsymptoticDSolveValue [x~2xy'' [x]+4*x*y' [x]+(x~2+2)*y[x]==0,y[x],{x,0,5}]

(@) = 3 x+1 N x2+1 1
z) = ———=+— al—=+=-=
y 2\120 " 6 " 2 N2 22 2
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4.49 problem 46

Internal problem ID [7270)]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 46.

ODE order: 2.

ODE degree: 1.

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

'z +y'z —yr =0

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

‘0rder:=6; ‘
Ldsolve(x‘2*diff(y(x), X, x) + xxdiff(y(x), x) - x*xy(x) = O,y(x),type='series'}x=0);

1 1 1 1
— 1 1 T2 3 4 5 6
y(z) = (co n(x)+c1)( R AR L A Ayt + O (z°
3 11 25 137
-9 Y2 .3 _ 4 5 6
* <( )= 3% ~ 108" ~aa56® ~ m3000° TO@ >) “

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 107

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

x® [ 2 ) ( 13725  25z*  11z® 32
+c -

= 4+ = 4+ 1 — - -
y@) > e (14400 N R 432000 3456 108 4
T

x5 x4 .'L'3 2
T 1) log(z) — 2
+<14400+576+36+ g e ) og(7) “’)
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4.50 problem 47

Internal problem ID [7271]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 47.

ODE order: 2.

ODE degree: 1.

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

1
y”x2+y’x+< 2—Z)y=0

With the expansion point for the power series method at = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 35

‘0rder:=6; ‘
Ldsolve(x‘2*diff(y(x),x$2)+x*diff(y(x),x)+(x‘2—1/4)*y(x) = o,y(x),type='seriesf,x=0);

a(l— 527 + 552t + O (%) 4 c2(1 — 322 + Lz* 4+ O (29))
y(z) = 7z

v Solution by Mathematica

Time used: 0.01 (sec). Leaf size: 58

s

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

~—

272 g3/2 1 292 z5/2
y(m)%cl(ﬂ—T-l-%)—l—cz( —+\/E)
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4.51 problem 48

Internal problem ID [7272]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 48.

ODE order: 2.

ODE degree: 1.

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

(®—z)y —yz+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: 34

( N
‘0rder:=6; ‘
Ldsolve((x‘2—x)*diff(y(x), x$2) -x*diff (y(x), x)+y(x) = O,y(x),type='series',Xf?);

y(z) =cz(1+0(2%) + (z+ 0 (2°)) In(z) o+ (1 =2+ O (2%)) 2

v Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 20

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

y(x) = cox + ¢1(—3z + zlog(z) + 1)
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4.52 problem 49

Internal problem ID [7273]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 49.

ODE order: 2.

ODE degree: 1.

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

y'z’ + (2 +62)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: 44

N

p
‘0rder:=6; ‘
Ldsolve(x‘2*diff(y(x), x$2) +(6*x+x"2) *diff (y(x), x)+x*xy(x) = O,y(x),type='ser%%s',x=0);

1 1 1 1
= 1—= iy 4 _ 5 6
y(z) cl< 62t 2% " 336% T 3022 30000° +0(z ))
., €2(2880 — 2880z + 14400 — 480a° + 1200 — 240° + 0 (2%))

x5

v/ Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 68

‘ AsymptoticDSolveValue [x~2*y'' [x]+(6*x+x"2)*y' [x]+x*y[x]==0,y[x],{x,0,5}]

(.’I))—)C :)34 _w_3+x_2_£+1 +c l_l+i_i+i
y 2\3024 336" 42 6 N5 " 24 23 622 ' 24z
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4.53 problem 50

Internal problem ID [7274]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 50.

ODE order: 2.

ODE degree: 1.

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

y'z> —yz+ (2 —8)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: 35

N

p
‘0rder:=6; ‘
Ldsolve(x‘2*diff(y(x), x$2) —x*diff (y(x), x)+(x"2-8)*y(x) = O,y(x),type='serie§T,x=0);

—86400 — 108002 — 1350z + O (z°))

y(z) = ¢zt (1 - ix2 + Lx“ +0 (x6)> + cal

16 640 x?
v Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 42
LAsymptoticDSolveValue [x~2%y' ' [x]-x*y' [x]+(x"2-8)*y[x]==0,y[x],{x,0,5}] J

() = ¢ x—2+l+1 +c w—8—$—6+x4
y 64 22" 8 2\ 640 ~ 16
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4.54 problem 51

Internal problem ID [7275]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 51.

ODE order: 2.

ODE degree: 1.

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

y'z? — 9’z +25y =0

With the expansion point for the power series method at = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 29

‘0rder:=6; ‘
Ldsolve(x‘2*diff(y(x), x$2) -9*x*diff (y(x), x)+26*xy(x) = O,y(x),type='series',xfo);

y(z) =2°(c2In (z) + 1) + O(2°)

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 18

LAsymptoticDSolveValue [x~2*y'' [x]-9*x*y' [x]+25*y[x]==0,y[x],{x,0,5}] J

y(x) = 12’ + o7 log(z)
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4.55 problem 52

Internal problem ID [7276]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 52.

ODE order: 2.

ODE degree: 1.

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

y'r? —y'z — (a:2+§) y=0

With the expansion point for the power series method at = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 35

‘0rder:=6; ‘
Ldsolve(x‘2*diff(y(x),x$2)-x*diff(y(x),x)-(x‘2+5/4)*y(x) = o,y(x),type='seriesf,x=0);

y(@) = az®(1+ 522 + 553* + O (2°)) + c2(12 — 622 — 22* + O (2°))
= NG
v Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 58

s

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

~—

272 23/2 1 213/2  p9/2 /2
y(x)%1(‘7‘7+ﬁ> W(%*l—o” )
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4.56 problem 53

Internal problem ID [7277]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 53.

ODE order: 2.

ODE degree: 1.

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

1
y”x2+y’x+< 2—Z)y=0

With the expansion point for the power series method at = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 35

‘0rder:=6; ‘
Ldsolve(x‘2*diff(y(x),x$2)+x*diff(y(x),x)+(x‘2—1/4)*y(x) = o,y(x),type='seriesf,x=0);

y(@) = c(1— 32?2+ 552* + 0 (2%) # + 2 (1 — 2° + Szt + O (29))
= NG
v Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 58

s

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

~—

272 g3/2 1 292 z5/2
y(m)%cl(ﬂ—T-l-%)—l—cz( —+\/E)
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4.57 problem 54

Internal problem ID [7278]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 54.

ODE order: 2.

ODE degree: 1.

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

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

11, 1 1 1
R T . ST . B S’ SO . 6
y(a) cl( TPt T it Fag® tO )

N c(l+z+ 2+ ta* + Lat + 552° + O (2°))
T

v Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 62

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

O PR A S S VDAY (N
y N\247 6 T2 % 2\120 72476 T2
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4.58 problem 55

Internal problem ID [7279]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 55.

ODE order: 2.

ODE degree: 1.

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

2yt +3yz —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: 27

e B

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

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18

e

LAsymptoticDSolveValue [2#%x72%y' ' [x]+3*x*y ' [x]-y[x]==0,y[x],{x,0,5}]

~—

c
y(z) = vz + ;2
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4.59 problem 56

Internal problem ID [7280)]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 56.

ODE order: 2.

ODE degree: 1.

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

2"z + 5z +4y =0

With the expansion point for the power series method at = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 41

‘0rder:=6; ‘
Ldsolve(Q*x‘Q*diff(y(x),x$2)+5*x*diff(y(x),x)+4*y(x) = O,y(x),type='series',x=?);

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 44

LAsymptoticDSolveValue [2xx"2xy' ' [x]+6*xx*y' [x]+4*y[x]==0,y[x],{x,0,5}] J

~3+iv/23) (~3-iv23)

y(z) — clxﬂ + ch%
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4.60 problem 57

Internal problem ID [7281]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 57.

ODE order: 2.

ODE degree: 1.

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

y'2? +3y'z +4yz* =0

With the expansion point for the power series method at = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 28

‘0rder:=6; ‘
Ldsolve(x‘2*diff(y(x),x$2)+3*x*diff(y(x),x)+4*x‘4*y(x) = O,y(x),type='series',#=0);

—2+z*+ 0 (z9))

y(z) = (1 Lleso (x6)> ]

6 x?
v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 30
LAsymptoticDSolveValue [x~2*y' ' [x]+3*x*y' [x]+4*x"4*y[x]==0,y[x],{x,0,5}] J

xt 1 22
y(.’L’) —)Cz<1 — E) +Cl(; — E)
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4.61 problem 58

Internal problem ID [7282]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 58.

ODE order: 2.

ODE degree: 1.

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

2

y'z* —yr=0

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.015 (sec). Leaf size: 58

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

1 1 1 1 1
y(x) =clx(1+—w—|——x2+—x3+ 44

5 6

2*+ 12% + 1a® + 2830% T seao® TO )>
1 2 1 3 1 4 1 5 6
“2(1“(9”) (“’+2x 2% 1 tss® TO@)

3, 7 35 101
192 L3 _ 4_ 5 6
+ ( 1% 3% " 1rs® " seano” T O )

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

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

1
y(z) = (mx(x?’ + 122 + 72z + 144) log(z)
N —47x* — 48023 — 216022 — 17282 + 1728 . xd N z_4 N z_3 N z_2 s
1728 2\ 2880 ' 144 '12 ' 2
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4.62 problem 59

Internal problem ID [7283]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 59.

ODE order: 2.

ODE degree: 1.

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

(-2 + 1)y +y +y==ze"

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 53

e N
‘0rder:=6; ‘
Ldsolve((1—x“2)*diff(y(x),x$2)+diff(y(x),x)+y(x)=x*exp(x),y(x),type='series',ng);

v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 63

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

(z) = ozt :c2+ N Tx° x4+z3 m2+1
Y\r) = @ T)T 120 1276 2
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4.63 problem 60
Internal problem ID [7284]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 60.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Yy —y(1—¢*) =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 29

-

Ldsolve (diff(y(x) ,x)=y(x)*(1-y(x)~2),y(x), singsol=all)

1
TrT) = ——
y(z) o 71
1
r)=———
y(@) e 2c; + 1
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v/ Solution by Mathematica
Time used: 0.787 (sec). Leaf size: 100

kDSolve [y' [x]==y[x]*(1-y[x]~2),y[x],x,IncludeSingularSolutions -> True]
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4.64 problem 61
Internal problem ID [7285]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 61.

ODE order: 2.

ODE degree: 1.

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

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 155

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

y(x) = (Bessell (0, —z) + Bessell (1, —x)) zcy
+ z(— BesselK (0, —z) + BesselK (1, —z)) ¢; — x ((BesselI (0, —x)

+Bessell (1, —z)) / — BesselK (0, —z) + BesselK (1, —z) i
; BesselK (1, —z) Bessell (0, z) 22 — BesselK (0, —z) Bessell (1,z) 22 +z + 1
Bessell (0, —z) + Bessell (1, —x)
d BesselK (0, —
(/ BesselK (1, —z) Bessell (0, z) 22 — BesselK (0, —x) Bessell (1,z) 22 + z + 1 z | (BesselK (0, —z;,

— BesselK (1, —x)))
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v/ Solution by Mathematica
Time used: 0.266 (sec). Leaf size: 136

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

y(r) > e *x (e”"(BesselI(O, )

z 1
— Bessell(1, x))/ 2¢~ K0\ /7 HypergeometricU (5, 2, 2K[1]) dK[1]
1

, 1 1.3 22
— 2¢/mz HypergeometricU | =,2,2z | 1Fy( =31, =; =
2 2" 72" 4
1
+ 24/7 HypergeometricU (5, 2, Zx) Bessell (0, x)

1
+ ¢; HypergeometricU (5, 2, Zx) + coe” Bessell(0, z) — coe” Bessell(1, x))
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4.65 problem 62
Internal problem ID [7286]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 62.

ODE order: 2.

ODE degree: 1.

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

7

Ty
l1—=2x

+yr =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 17

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

y(x) = c1 AiryAi(x — 1) + co AiryBi(z — 1)

v/ Solution by Mathematica

Time used: 0.02 (sec). Leaf size: 20

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

y(x) = ¢ AiryAi(z — 1) + ¢ AiryBi(z — 1)
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4.66 problem 63
Internal problem ID [7287]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 63.

ODE order: 2.

ODE degree: 1.

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

7

Ty
1—=z

+y = cos (x)

v Solution by Maple
Time used: 0.125 (sec). Leaf size: 162

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

y(x) = (Bessell (0, —z) + Bessell (1, —x)) zcy
+ z(— BesselK (0, —z) + BesselK (1, —z)) ¢; + = ((BesselI (0, —x)

(— BesselK (0, —z) + BesselK (1, —x)) cos (z) (x — 1)
Bessell (1, — d
FBessell (1, ~)) </ BesselK (1, —z) Bessell (0, z) 2 — BesselK (0, —x) Bessell (1,z) 22 + z + 1 v
(Bessell (0,z) — Bessell (1, z)) cos (z) (x — 1)
d BesselK (0, —
+ (/ BesselK (1, —z) Bessell (0, z) 2 — BesselK (0, —x) Bessell (1,z) 22 + z + 1 7 ) (BesselK (0, -z,

— BesselK (1, —x)))
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v/ Solution by Mathematica
Time used: 8.805 (sec). Leaf size: 133

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

y(x) > e’z (HypergeometricU (%, 2, 2z> /j 2/m(Bessell(0, K[1])
— Bessell(1, K[1])) cos(K[1])(K[1] — 1)dK]1
+ e”(Bessell(0, ) — Bessell(1, z)) /

—2e~ K12/ cos(K[2]) HypergeometricU (%, 2,2K [2]) (K[2] — 1)dK[2]

1
+ ¢; HypergeometricU (5, 2, 23:) + c2€” Bessell(0, x) — coe” Bessell(1, a:))
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4.67 problem 64
Internal problem ID [7288]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 64.

ODE order: 2.

ODE degree: 1.

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

7

Ty

Y L u=0
—x2+1+y

X Solution by Maple

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

No solution found

X Solution by Mathematica

Time used: 0.0 (sec). Leaf size: 0

-

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

-/

Not solved
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4.68 problem 65
Internal problem ID [7289]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 65.

ODE order: 2.

ODE degree: 1.

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

y' — (z°+3)y=0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 36

-

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

y(x) =cizez + ¢y (eT\/Tr erf (z) x + e_7>

v/ Solution by Mathematica

Time used: 0.125 (sec). Leaf size: 46

-

LDSolve [y'' [x]==(x"2+3)*y[x],y[x] ,x,IncludeSingularSolutions -> Truel

-/

22
ylx) > e = (—\/7_1-026”2.7:erf(x) + ez — 02>
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4.69 problem 66

Internal problem ID [7290]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 66.

ODE order: 2.

ODE degree: 1.

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

Y +(x—-1y=0

With the expansion point for the power series method at = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 49

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

1 1 1 1
— 1 2 .3 4 5
y(x) ( —|—2x i +24x 30x>y(0)

13_i4 L5 6
+ (m+6x 5+ 12033)D(y) (0) + O(z°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 63

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

ot L ot 23 z?
L v Lyt
y(:c)—>02<120 12+6+$)+01( 30+24 6+2+ )
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4.70 problem 67

Internal problem ID [7291]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 67.

ODE order: 1.

ODE degree: 1.

Solve

Z'(t) = z(t) + 2y(t) + 2t + 1
y'(t) = 5z(t) + y(t) + 3t — 1

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 68

Vs N

Ldsolve( [diff (x(t),t)=x(t)+2*y (t)+2*t+1,diff (y(t),t)=b*x(t)+y(t)+3*t-1], [x(t) J y(t)], singsol

e(1+m)t02\/m e‘<‘1+m)tc1\/ﬁ 4¢ 17
- 5 5 "9

y(t) = e(1+\/ﬁ)tc2 +e—(—1+x/ﬁ)tcl 67

v Solution by Mathematica
Time used: 10.731 (sec). Leaf size: 158

LDSolve [{x' [t]==x[t]+2*y [t]+2*t+1,y' [t]==6*x[t]+y[t]+3*t-1},{x[t],y[t]},¢t, InclPdeSingularSolu

oe ™ (e(m_l)t(l'?O — 360t) +81 (5c1 + \/E@) 210 | g1 (5(;1 - \/E@))

y(t) = et V1% (—4e(m_1)t(63t+67)+81 (\/Ecl +202> V10 _g1 (\/Ecl —2cz)>
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4.71 problem 68
Internal problem ID [7292]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 68.

ODE order: 2.

ODE degree: 1.

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

y" + 20y’ + 500y = 100000 cos (100z)

v Solution by Maple
Time used: 0.063 (sec). Leaf size: 37

Ldsolve (diff (diff (y(x),x),x)+20*diff (y(x) ,x)+500*y(x) = 100000*cos(100%x) ,y(x)} singsol=all)

3800 cos (100z) ~ 800 sin (100x)

y(z) = e " sin (202) c; + 1% cos (20z) ¢; — 377 377

v Solution by Mathematica

Time used: 0.033 (sec). Leaf size: 47

e

LDSolve [y'' [x]+20*y' [x]+500*y[x] == 100000*Cos [100%*x] ,y [x] ,x,IncludeSingularSojLutions -> True

2
y(x) — —%(19 cos(100z) — 4sin(100z)) + coe™ 1% cos(20x) + cie™ ' sin(20)
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4.72 problem 69
Internal problem ID [7293]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 69.

ODE order: 2.

ODE degree: 1.

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

y"sin (2z)° + y'sin (4z) — 4y = 0

v Solution by Maple
Time used: 0.093 (sec). Leaf size: 37

‘dsolve(diff(y(x),x$2)*sin(2*x)‘2+diff(y(x),x)*sin(4*x)—4*y(x)=0,y(x), singsol%all)

1 c2y/cos (4z) + 1
= +
\/—2cos (4z) +2  \/—2cos (4z) + 2

y(z)

v/ Solution by Mathematica

Time used: 0.063 (sec). Leaf size: 29

LDSolve [y'' [x]*Sin[2*x] ~2+y' [x]*Sin[4*x]-4*y[x]==0,y[x],x, IncludeSingularSolutjions -> True]

¢1 — ic cos(2x)

sin?(2x)

y(z) —
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5.1
9.2
5.3
5.4
9.5
9.6
5.7
5.8
5.9
5.10
5.11
5.12
5.13
5.14
9.15
5.16
5.17
5.18
5.19
9.20
5.21
5.22
5.23

section 5.0

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 13
problem 14
problem 15
problem 16
problem 17
problem 18
problem 19
problem 20
problem 21
problem 22
problem 23
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5.1 problem 1

Internal problem ID [7294]

Book: Own collection of miscellaneous problems
Section: section 5.0

Problem number: 1.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, missing x], [_2nd_order, _reducible, _mu_x_y1]]

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 61

-

Ldsolve(diff (y(x),x$2)=Axy (x)~(2/3),y(x), singsol=all)

-/

y(z) =0

d a—x—c=0

/y(w) 5
\/30_af A — 5c,

d a—x—c=0

/y(Z) 5
\/30_at A —5¢,

v Solution by Mathematica

Time used: 0.108 (sec). Leaf size: 75

LDSolve [y'' [x]==A*xy[x]~(2/3),y[x],x,IncludeSingularSolutions -> Truel J

y(z)? (1 + —6Ay(x)5/3> Hypergeometric2F1 (%, 8%, _6Ay(z)5/3> 2

5c1 5c1 2
=(x+c2)", Yz
gAy(z)5/3 cl ( 2)"5y(z)

Solve
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5.2 problem 2

Internal problem ID [7295]

Book: Own collection of miscellaneous problems
Section: section 5.0

Problem number: 2.

ODE order: 2.

ODE degree: 1.

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

y' +2yz+ (x> +1)y=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 22

-

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

2

T z2
y(z) =cre” 2 +cozre 2

v Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 22

LDSolve [y'' [x]+2*x*y' [x]+(x"2+1)*y[x]==0,y[x],x,IncludeSingularSolutions -> Trj.\e]

1‘2
y(xz) > e 2 (cx + )
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5.3 problem 3

Internal problem ID [7296]

Book: Own collection of miscellaneous problems
Section: section 5.0

Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

y" +2cot(z)y —y=0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 14

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

y(x) = c1 csc (x) + cox csc ()

v Solution by Mathematica
Time used: 0.058 (sec). Leaf size: 15

‘ DSolvel[y'' [x]+2*Cot [x]*y' [x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True] ‘

y(x) = (coz + ¢1) cse(x)
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5.4 problem 4

Internal problem ID [7297]

Book: Own collection of miscellaneous problems
Section: section 5.0

Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

1
y”x2+y’x+< 2—Z)y=0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 19

Ldsolve(x‘2*diff(diff(y(x),x),x)+x*diff(y(x),x)+(x“2-1/4)*y(x) = 0,y(x), singsol=all)

_csin(x) | cycos ()

v/ Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 39

-

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

e~ (2¢; — icye?®)

y(z) — e
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5.5 problem 5

Internal problem ID [7298]

Book: Own collection of miscellaneous problems
Section: section 5.0

Problem number: 5.

ODE order: 2.

ODE degree: 1.

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

4y'x* + (—8z* +4z) Y + (42° — 4z — 1)y = 4/z€”

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 29

‘dsolve(4*x“2*diff(diff(y(x),x),x)+(-8*x“2+4*x)*diff(y(x),x)+(4*x‘2—4*x—1)*y(x? = 4*x~(1/2)*e

(z) = e'e
Ve
v Solution by Mathematica

Time used: 0.055 (sec). Leaf size: 27

+ vz e®c; + vz e (=1 +In(z))

LDSolve [4*x~2%y" ' [x]+(-8%x"2+4*x) *y' [x]+(4*x"2-4*x-1)*y[x] == 4*x~(1/2)*Exp [x] Ly [x] ,x,Include

y(z) = e*(z log(z) +£/—51 +c)z+ )
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5.6 problem 6

Internal problem ID [7299]

Book: Own collection of miscellaneous problems
Section: section 5.0

Problem number: 6.

ODE order: 2.

ODE degree: 1.

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

v'r—(2+22)y + (2+12)y =62

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

-

Ldsolve (x*diff (diff (y(x),x) ,x)-(2*xx+2) *diff (y(x) ,x)+(2+x) *y(x) = 6*x"3*exp(x) ,}7 (x), singsol=a

3%t

2

y(z) = e"cy + "¢y +

v/ Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 29

-

N
LDsolve [x*xy' ' [x]-(2*x+2) *y' [x]+(2+x) *y[x] == 6*x~3*Exp[x],y[x],x, IncludeSingulerSolutions ->

1
y(z) — Eez (92* + 2¢,3° + 6¢1)
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5.7 problem 7

Internal problem ID [7300]

Book: Own collection of miscellaneous problems
Section: section 5.0

Problem number: 7.

ODE order: 1.

ODE degree: 1.

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

, 1
y+y=—
T

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

X Solution by Maple

‘Order:=6;
Ldsolve(diff(y(x),x)+y(x)=1/x,y(x),type='series',x=0);

No solution found

v/ Solution by Mathematica

Time used: 0.032 (sec). Leaf size: 113

LAsymptoticDSolveValue [y' [x]1+y[x]==1/x,y[x],{x,0,5}]

120 24 2 2160 600 96 18 4

ozt 2 x?
+qc_—+—-—+——x+0

2 ot 2 20 [ I 2
y(z) — Tt ¢ +tg Etl + — 4+ — + —+ — +z+log(z)

120 24 6 2

302



5.8 problem 8

Internal problem ID [7301]

Book: Own collection of miscellaneous problems
Section: section 5.0

Problem number: 8.

ODE order: 1.

ODE degree: 1.

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

, 1
yt+y=—
x

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

X Solution by Maple

‘Order:=6;
Ldsolve(diff(y(x),x)+y(x)=1/x‘2,y(x),type='series',x=0);

No solution found

v/ Solution by Mathematica

Time used: 0.01 (sec). Leaf size: 122

LAsymptoticDSolveValue [y' [x]+y[x]==1/x"2,y[x],{x,0,5}]

120 ' 24 2160 ' 1800 ' 480 ' 72 ' 12 ' 2

1175 x4 $3 :172 :176 :175 :C4 1173 .732 T 1
y(z) = toi~ gt —FtHL +sootme Tt oty — 5 tlos@)
x> ozt 22 P
+c1(——+—— +——x+1>

120 ' 24 6 ' 2
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5.9 problem 9

Internal problem ID [7302]

Book: Own collection of miscellaneous problems
Section: section 5.0

Problem number: 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

vr+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: 15

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

y(z) = % + O(z°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 9

LAsymptoticDSolveValue [xxy' [x]+y[x]==0,y[x],{x,0,5}]
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5.10 problem 10

Internal problem ID [7303]

Book: Own collection of miscellaneous problems
Section: section 5.0

Problem number: 10.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

/

1
Yy =~
T

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

s

Order:=6;
‘dsolve(diff(y(x),x)=1/x,y(x),type='series',x=0);

No solution found
v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 8

AsymptoticDSolveValuely' [x]==1/x,y[x],{x,0,5}]

N\

y(z) — log(z) + ¢
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5.11 problem 11

Internal problem ID [7304]

Book: Own collection of miscellaneous problems
Section: section 5.0

Problem number: 11.

ODE order: 2.

ODE degree: 1.

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

1

1
y =
T

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

X Solution by Maple

s

Order:=6;
'dsolve(diff (y(x),x$2)=1/x,y(x), type='series',x=0);

No solution found

v/ Solution by Mathematica

Time used: 0.026 (sec). Leaf size: 17

AsymptoticDSolveValuel[y'' [x]==1/x,y[x],{x,0,5}]

N\

y(z) = —z 4+ zlog(z) + cax +
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5.12 problem 12

Internal problem ID [7305]

Book: Own collection of miscellaneous problems
Section: section 5.0

Problem number: 12.

ODE order: 2.

ODE degree: 1.

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

y//_'_y/:l
T

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

X Solution by Maple

s

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

No solution found

v/ Solution by Mathematica

Time used: 0.02 (sec). Leaf size: 159

AsymptoticDSolveValuel[y'' [x]+y' [x]==1/x,y[x],{x,0,5}]

N\

s _F _Z 2 _ ol s 2 2
Y@ 2 ~350 "G00 o6 18 4T\ Tt wmte 2t

ot 2 2 =z 20 2 ozt oz 2P
N A M T S D K Fo Tz tlog(z)

x0 ot 23 z? ( xd 2 3 2 oz )
x

720 120 24 6 2 2160 600 96 18 4
—Tr+C
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5.13 problem 13

Internal problem ID [7306]

Book: Own collection of miscellaneous problems
Section: section 5.0

Problem number: 13.

ODE order: 2.

ODE degree: 1.

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

1
y//+y:_
xr

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

X Solution by Maple

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

No solution found

v/ Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 148

" [x]+y[x]1==1/x,y[x],{x,0,5}]

(z) >z _z +__a:_+ z )
y 5040 ' 120 6 4320 96 4
v+ DT )y LT T
"\ 720 2 5040 120 6

+ —w—5+x—— A
600 " 18 720 " 24 2
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5.14 problem 14

Internal problem ID [7307]

Book: Own collection of miscellaneous problems
Section: section 5.0

Problem number: 14.

ODE order: 2.

ODE degree: 1.

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

1
y//+y/+y:_
xr

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

X Solution by Maple

e B

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

No solution found

v/ Solution by Mathematica

Time used: 0.055 (sec). Leaf size: 152

AsymptoticDSolveValuel[y'' [x]+y' [x]+y[x]==1/x,y[x],{x,0,5}]

N\ J

4320 ' 120 96 18

2 2 oz ) (41206 ¥ ot 28
T 1
3 x? x0 ot x?
SRR T T N O T A A A
+(6 2+>( 180 T 600 T 96 4 x)

+ ————+x—|—10g(x)>
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5.15 problem 15

Internal problem ID [7308]

Book: Own collection of miscellaneous problems
Section: section 5.0

Problem number: 15.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

2ah

Vien?

h? + b?

v/ Solution by Maple
Time used: 0.719 (sec). Leaf size: 108

Ldsolve(h(u)’? + 2%a*h(u)/sqrt (1 + diff(h(uw), u)"2) = b~2,h(u), singsol=all) J

e (_a+b)(_a—b) N
u< ¢—<—02+2_aa—b2><_a2-Q_M_zﬁ)d‘) =

N (_a+b)(_a—0b) N
’ </ \/_(_02+2_aa—b2)(_a2_2_aa_b2)d—) 1=0
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v/ Solution by Mathematica
Time used: 24.41 (sec). Leaf size: 913

kDSolve [h[u]l~2 + 2*a*xh[u]l/Sqrt[1 + (h'[u])~2] == b~2,h[ul,u, IncludeSingularSolﬁ.\tions -> Truel

h(u)
#1°
\/T\/ 2\/‘12(“2%2)”“2“’2 \/1 T 2/ (aP+5%) 202+ (2 a? (a? + b?)
— InverseFunction | —
+ Cl]
h(u)
#1°
\/T\/ 2\/a2(a2+b2)+2“2+b2 \/1 T 2/ (@ 452+ 20240 (2 a? (a® + b?)
— InverseFunction | —

+Cl]
M) > V@ TF —a
hw) > VT T —a
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5.16 problem 16

Internal problem ID [7309]

Book: Own collection of miscellaneous problems
Section: section 5.0

Problem number: 16.

ODE order: 2.

ODE degree: 1.

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

y' +2y —24y =16 — (2+ )™

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 34

[dsolve(diff(y(x)’X$2)+2*diff(y(x)’x)-24*y(X)=16-(X+2)*exp(4*X),y(X), singsol%%ll)

_ 2 (—50x% — 190z + 19) e**
N 6z, _ “
y(z) = e*ca + e ¢ 3 1000

v/ Solution by Mathematica
Time used: 0.186 (sec). Leaf size: 41

-

N
LDSolve [y'' [x]+2*y' [x]-24*y[x]==16-(x+2)*Exp[4*x] ,y[x],x, IncludeSingularSolutij)ns -> True]

(z) — e** _x_2_19_x+£+c —|—ce_6””—2
y 20 100 " 1000 " 2) T4 3
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5.17 problem 17

Internal problem ID [7310)]

Book: Own collection of miscellaneous problems
Section: section 5.0

Problem number: 17.

ODE order: 2.

ODE degree: 1.

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

y// + 3y/ _ 4y — 6e2t—2

With initial conditions

[y(1) = 4,9'(1) = 5]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 17

e

Ldsolve([diff(y(t),t$2)+3*diff(y(t),t)—4*y(t)=6*exp(2*t—2),y(1) = 4, D(y) (1) ;]5],y<t), sings

y(t) — 3et—1 + e2t—2

v/ Solution by Mathematica
Time used: 0.078 (sec). Leaf size: 18

\DSolve[{y''[t]+3+y' [t]-4xy[t]==6+Exp[2+t-2],{y[1]==4,y' [1]==5}},y[t],t,IncludeSingularSoluti

y(t) — 2 (et + 36)
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5.18 problem 18

Internal problem ID [7311]

Book: Own collection of miscellaneous problems
Section: section 5.0

Problem number: 18.

ODE order: 2.

ODE degree: 1.

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

a cos(z)

y'+y=e

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 76

‘Order:=8;
‘dsolve(diff(y(x),x$2)+y(x)=exp(a*cos(x)),y(x),type='series',x=0);

B 1, 1., 1 4 1, 1, 1 ,
y(r) = (1 5% T g%~ mog® )y(O) + (x 6 T 190% ~ 50a0” D(y) (0)
e’z?  (—a—1)e'z* (3a®+2a+1)ea® s
+ =+ 51 + =30 +O(2)
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v/ Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 239

LAsymptoticDSolveValue[y"[x]+y[x]==Exp[a*Cos[X]],y[x],{x,0,7}]

120 6 120
(15a® + 60a” + 31a + 1) e*z”

7 5 3 1
y(x) — (—5540 + 2 x——l—x) (—(3a2+7a+1) ez’

5040

1
- - E(G + 1)’z + eax)

720 24 2 720
N (105a3 + 210a® + 63a + 1) e?z® 1
40320

6 4 2 1
+ (—m— +o Ty 1) (——(15a2 +15a + 1) ez°

x’ x> 28 ozt 2?
- z _z _T 4T Ty
+CQ( 5040 1120 6 J””)J“cl( 720 T2a 2 "
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5.19 problem 19

Internal problem ID [7312]

Book: Own collection of miscellaneous problems
Section: section 5.0

Problem number: 19.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

- y 0
2uln (y) +y—=z

Y

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 19

-

Ldsolve (diff (y(x) ,x)=y(x)/(2*y (x)*1n(y(x))+y(x)-x) ,y(x), singsol=all) J

y(z) = eRootOf(Ze* 7 —ze-Tter)

v/ Solution by Mathematica
Time used: 0.198 (sec). Leaf size: 19

e B

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

Solve |z = y(z) log(y(z)) + V@) y(x)
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5.20 problem 20

Internal problem ID [7313]

Book: Own collection of miscellaneous problems
Section: section 5.0

Problem number: 20.

ODE order: 2.

ODE degree: 1.

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

yVr—2z+1)y+(+1)y=0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 16

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

y(x) = c1e” + coe”x?
v Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 23

LDSolve [x*xy' ' [x]-(2xx+1)*y' [x]+(x+1) *y [x]==0,y[x] ,x,IncludeSingularSolutions —f True]

y(z) — %ex (c22” + 2¢1)
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5.21 problem 21

Internal problem ID [7314]

Book: Own collection of miscellaneous problems
Section: section 5.0

Problem number: 21.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

Yy +e ¥ =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 15

tdsolve(x‘2*diff(y(x),x)+exp(—y(x))=0,y(x), singsol=all)

caxr —1
—In(-
y(z) =In ( . )
v/ Solution by Mathematica

Time used: 0.441 (sec). Leaf size: 12

LDSolve [x~2xy' [x]+Exp[-y[x]1]1==0,y[x],x,IncludeSingularSolutions -> True]

y(z) = log (% + cl)
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5.22 problem 22

Internal problem ID [7315]

Book: Own collection of miscellaneous problems
Section: section 5.0

Problem number: 22.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, missing x], [_2nd_order, _reducible, _mu_x_y1]]

yll+ey:0

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 23

e

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

~—

2
tanh (“’—”) -1

2c1
—In| -
v Solution by Mathematica
Time used: 29.642 (sec). Leaf size: 60
LDSolve [y'' [x]+Exp[y[x]1]1==0,y[x],x,IncludeSingularSolutions -> True] J

y(x) — log (%clsech2 (%W))

y(x) — log (%clsech2 (\/021?))
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5.23 problem 23

Internal problem ID [7316]

Book: Own collection of miscellaneous problems
Section: section 5.0

Problem number: 23.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, ‘2nd type‘, ‘class B‘]]

,_y:v+3a:—2y+6_0
yr—3x —2y+6

X Solution by Maple

Ldsolve(diff(y(x),x)=(x*y(x)+3*x-2*y(x)+6)/(x*y(x)-3*x-2*y(x)+6),y(x), singsoyfall)

No solution found
X Solution by Mathematica

Time used: 0.0 (sec). Leaf size: 0

LDSOlve [y' [x]==(x*y [x]+3*x-2*xy [x] +6) / (x*y [x] -3*x-2*y [x]+6) ,y [x] ,x, IncludeSingujl.arSolut ions ->

Not solved
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