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1.1 problem 1.1

Internal problem ID [3846]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 2

Problem number: 1.1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

(z+Dy+(1—y)zy =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 19

Ldsolve((1+x)*y(x)+(1—y(x))*x*diff(y(x),x)=0,y(x), singsol=all)

y(z) = — LambertW (—i)

1T

v/ Solution by Mathematica
Time used: 3.134 (sec). Leaf size: 28

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

N




1.2 problem 1.2

Internal problem ID [3847]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 2

Problem number: 1.2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

v+ 2y’ + (2 —2%y)y' =0

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

-

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

—/

—c1 +%
z In(z)+LambertW | — eT z4ciz—1

y(z) =e =

v/ Solution by Mathematica
Time used: 5.368 (sec). Leaf size: 30

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




1.3 problem 1.3

Internal problem ID [3848]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 2

Problem number: 1.3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

rzy(z?+1)y —1—y>=0

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

-

Ldsolve (xxy (x)* (1+x~2) *diff (y(x) ,x)-(1+y(x)~2)=0,y(x), singsol=all)

—/

V(22 +1) (az? - 1)

2 +1

V@ F D@’ = 1)
2 +1

y(z) =

y(@) = —



v/ Solution by Mathematica
Time used: 1.238 (sec). Leaf size: 130

kDSolve [x*xy [x]* (1+x~2) *y ' [x]-(1+y[x] ~2)==0,y[x],x,IncludeSingularSolutions -> TrueJ]

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



1.4 problem 1.4

Internal problem ID [3849]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 2

Problem number: 1.4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

14y = (y+ V1452 (22 +1) Py =0

v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 28

Ldsolve((1+y(x)“2)—(y(x)+sqrt(1+y(x)”2))*(1+x“2)“(3/2)*diff(y(x),x)=0,y(x), sings?F=a11)

\/zQL—I-l — arcsinh (y(x)) — M +c =0

v/ Solution by Mathematica
Time used: 15.066 (sec). Leaf size: 115

LDSolve [(1+y[x]~2) - (y[x]+8Sqrt [1+y[x] "2] ) * (1+x~2) " (3/2) *y' [x]==0,y[x],x, IncludeSingﬂularSolution

i(14-e¢ﬁﬁ7+“)

y(z) = — -
'J1+2aﬁi#“

(1+eﬁ%ﬁq)

y(z) -

/¢1+2éﬁf#“
y(z) — —i

y(x) =1



1.5 problem 1.5

Internal problem ID [3850]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 2

Problem number: 1.5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

sin (z) cos (y) — cos (z)sin (y)y' =0

v/ Solution by Maple
Time used: 0.109 (sec). Leaf size: 11

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

y(z) = arccos (Cos <x))

&1

v/ Solution by Mathematica
Time used: 5.415 (sec). Leaf size: 47

DSolve [Sin[x]*Cos[y[x]]-Cos[x]*Sin[y[x]]*y' [x]1==0,y[x],x,IncludeSingularSolutions -> True]

N

y(x) — — arccos (%cl cos(x)>

y(z) — arccos (%cl cos(x)>



1.6 problem 1.6

Internal problem ID [3851]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 2

Problem number: 1.6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

sec (z)® tan (y) + sec (y)*tan (z) ¢ = 0

v/ Solution by Maple
Time used: 0.11 (sec). Leaf size: 47

Ldsolve(sec(x)?*tan(y(x))+sec(y(x))‘2*tan(x)*diff (y(x),x)=0,y(x), singsol=all) J

2tan(z)c;  cftan(z)?—1
arctan <c% tan(z)2+1° c% tan(z)?+1 )
y(z) = 5

v/ Solution by Mathematica
Time used: 6.097 (sec). Leaf size: 75

‘ DSolve[Sec[x] “2*Tan [y [x]]+Sec[y[x]]~2*Tan[x]*y' [x]==0,y[x],x, IncludeSingularSolutﬁons -> True

y(z) — arctan (€** cot(z))

y(x) =0

y(z) — %77 tan(z)4/cot?(z)

y(z) - %((-1)1““?““*% — \fran?() cot(x))



10

1.7 problem 3.1

Internal problem ID [3852]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 2

Problem number: 3.1.

ODE order: 1.

ODE degree: 1.

(4

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

(y—z)y+y=0

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

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

y(.’L’) — eLambertW(—x e ‘1 ) +c1

v/ Solution by Mathematica
Time used: 3.968 (sec). Leaf size: 25

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

y(z) = M (1)

y(z) =0
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1.8 problem 3.2

Internal problem ID [3853]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 2

Problem number: 3.2.

ODE order: 1.

ODE degree: 1.

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

2yzy—2)y' +y=0

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

Ldsolve ((2*sqrt (xxy (x) ) -x) *diff (y(x) ,x)+y(x)=0,y(x), singsol=all) J
In (y(z)) + L =0
y(@)z

v/ Solution by Mathematica
Time used: 0.236 (sec). Leaf size: 33

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

+2log (%‘”) = —2log(z) + c1,y(z)

Solve
y(z)

T
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1.9 problem 3.3

Internal problem ID [3854]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 2

Problem number: 3.3.

ODE order: 1.

ODE degree: 1.

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

vz—y—Vyr+22=0

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

e

Ldsolve (xxdiff (y(x) ,x)-y(x)-sqrt(x~2+y(x)~2)=0,y(x), singsol=all)

-

2

T z? +y(z)

y(2)+ Y =0
T T

v/ Solution by Mathematica
Time used: 0.327 (sec). Leaf size: 27

‘ DSolve [x*y' [x]-y[x]-Sqrt [x~2+y[x]~2]==0,y[x],x,IncludeSingularSolutions -> True]

y(z) — %e‘cl (-1+4 €e*'2?)
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1.10 problem 3.4

Internal problem ID [3855]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 2

Problem number: 3.4.

ODE order: 1.

ODE degree: 1.

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

T — Yy cos (ﬂ) + x cos <Q> y =0
T T

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 12

Ldsolve ((x-y(x)*cos (y(x) /x) ) +x*cos (y(x) /x)*diff (y(x) ,x)=0,y(x), singsol=all) J

y(x) = —arcsin (In (z) + 1)

v/ Solution by Mathematica
Time used: 0.362 (sec). Leaf size: 15

‘ DSolve [ (x-y[x]*Cos [y [x]/x])+x*Cos [y [x] /x]*y' [x]==0,y[x] ,x,IncludeSingularSolut ion# -> True]

y(z) — zarcsin(— log(z) + ¢1)



1.11 problem 3.5

Internal problem ID [3856]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 2

Problem number: 3.5.

ODE order: 1.

ODE degree: 1.

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

8y + 10z + (by + Tz)y' =0

v/ Solution by Maple
Time used: 0.437 (sec). Leaf size: 49

14

Ldsolve((8*y(x)+10*x)+(5*y(x)+7*x)*diff(y(x),x)=0,y(x), singsol=all)

x<—2c% + ¢2 RootOf (_Zz5clx5 —92 Pcxd+ Z¥cixb® — 1)5>

y(x) = C%

v/ Solution by Mathematica
Time used: 2.187 (sec). Leaf size: 276

N
LDSolve [(8*y [x]+10*x)+(5*xy [x]+7*x) *y' [x]==0,y[x] ,x,IncludeSingularSolutions -> True]

y(x) — Root [#1° + 8#1%x 4 2541322 + 3841223 + 28#1x* + 825 — e &, 1

y(x) — Root [#1° + 8#1%x 4 25#1%22 + 3841223 + 28# 1" + 825 — e &, 2

y(x) — Root [#1° + 8#1%x 4 25#1°2? + 3841223 + 28#12* + 82° — &, 4

) [ ]
) [ ]
y(z) = Root [#1° + 84 1%z + 2541°z% + 38#1%z> + 284 12" + 82° — e &, 3]
) [ ]
) [ ]

y(x) — Root [#1° + 8#1%x + 25#1°22 + 3841223 + 28#1x* + 82° — &, 5

(4

cla



15

1.12 problem 4.1

Internal problem ID [3857]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 2

Problem number: 4.1.

ODE order: 1.

ODE degree: 1.

(4

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

2 —y+1+2y—1)y' =0

v/ Solution by Maple
Time used: 0.235 (sec). Leaf size: 59

Ldsolve((2*x-y(x)+1)+(2*y(x)—1)*diff (y(x),x)=0,y(x), singsol=all) J
9 =
y(z) = 1671
2 an 2 T 2
\/E(4x + 1) tan (RootOf (x/ﬁ In (15(4’?’1) + o (_? o+ ) + 2\/Ec1 — 2_Z>)
a 16

v/ Solution by Mathematica
Time used: 0.136 (sec). Leaf size: 85

LDSolve [(2*%x-y [x]+1)+(2*%y [x]-1)*y' [x]==0,y[x] ,x,IncludeSingularSolutions -> True] J

—2y(z) +8x 43\ 2(8z2 + 8y(x)? — (4 + 9)y(x) + 6z + 3)
Solve {2\/ﬁarctan ( \/ﬁ(2y(x) -1 ) =15 (log ( {4z +1)° )

+2log(de + 1) + 801) ,y(x)]



1.13 problem 4.2

Internal problem ID [3858]

Book: Differential Equations, By George Boole F.R.S. 1865

Section: Chapter 2
Problem number: 4.2.
ODE order: 1.

ODE degree: 1.

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

v/ Solution by Maple

3y—Tr+7+(Ty—3x+3)y' =0

Time used: 0.469 (sec). Leaf size: 705

16

Ldsolve((3*y(x)—7*x+7)+(7*y(x)—3*x+3)*diff(y(x),x)=0,y(x), singsol=all)

Expression too large to display

v Solution by Mathematica

Time used: 60.658 (sec). Leaf size: 7785

LDSolve [(3*y [x]-7*x+7) +(7*y [x] -3*x+3) *y' [x]==0,y[x] ,x,IncludeSingularSolutions -> Frue]

Too large to display

(4

cla
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1.14 problem 6.1

Internal problem ID [3859]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 2

Problem number: 6.1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

b, Ty 1
_ -0
v +x2—|—1 2z (224 1)
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 24
Ldsolve(diff(y(x),x)+x/(1+x“2)*y(x)=1/(2*x*(1+x“2)),y(x), singsol=all) J
arctanh(ﬁ)
- 5 +c
y(e) =
z2+1

v/ Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 33

DSolvely' [x]+x/(1+x72) *y [x]==1/(2*x* (1+x"2)),y[x] ,x,IncludeSingularSolutions -> T#ue]

N\

arctanh( T2+ 1) —2¢;

y(@) = - W+ 1
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1.15 problem 6.2

Internal problem ID [3860)]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 2

Problem number: 6.2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

z(-2*+ 1)y + (22°—1)y—az®=0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 21

e

tdsolve(x*(l-x‘Q)*diff(y(x),x)+(2*x‘2—1)*y(x)=a*x‘3,y(x), singsol=all)

~—

y(z) =vVz—1lzvz+1c +ax

v Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 23

N
LDSolve [x* (1-x"2) *y ' [x]+(2%x"2-1) *y [x]==a*x"3,y[x] ,x,IncludeSingularSolutions -> TJrue]

y(z) — x(a + clm>
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1.16 problem 6.3

Internal problem ID [3861]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 2

Problem number: 6.3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

J o+ Y _z+\/—z2+1_0
(—z2 + 1)% (-2 +1)*

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 61

[dsolve (diff(y(x),x)+y(x)/(1-x~2)~(3/2)=(x+sqrt(1-x~2))/(1-x72)"2,y(x), singsol=a]}1)

(-1 (@+1)7

B (z—1)(z+1)z
ev-a2+1(z +v—22 +1 g
y(z) = </ ( )dm + C1> e (-o7+1)2

v/ Solution by Mathematica
Time used: 0.174 (sec). Leaf size: 38

‘ DSolvel[y' [x]+y[x]/(1-x"2)~(3/2)==(x+Sqrt[1-x"2])/(1-x"2)"2,y[x],x, IncludeSingularﬁolutions ->
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1.17 problem 6.4

Internal problem ID [3862]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 2

Problem number: 6.4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

_ sin (2z)

7 =0

Y + ycos (z)

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

-

dsolve(diff (y(x),x)+y(x)*cos(x)=1/2*sin(2*x),y(x), singsol=all)

N\

y(z) = sin (z) — 1 + e 50@)¢,

v/ Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 18

‘ DSolve[y' [x]+y[x]*Cos[x]==1/2%Sin[2*x],y[x],x,IncludeSingularSolutions -> True]

y(z) = sin(z) + c;e” 5@ — 1



1.18 problem 6.5

Internal problem ID [3863]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 2

Problem number: 6.5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

(z°+1)y' +y —arctan(z) =0

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

21

e

kdsolve ((1+x~2)*diff (y(x) ,x)+y(x)=arctan(x),y(x), singsol=all)

~—

y(z) = arctan (z) — 1 + e~ @ctan(@¢,

v/ Solution by Mathematica
Time used: 0.146 (sec). Leaf size: 18

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

y(x) — arctan(z) + c;e” 2@ _ 1
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1.19 problem 10.1

Internal problem ID [3864]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 2

Problem number: 10.1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

(—x2 + 1) 2 —rz—axz’ =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 22

-

Ldsolve ((1-x~2)*diff (z(x) ,x)-x*z(x)=a*x*z(x)~2,2(x), singsol=all)

—/

1
) = = ot Te—a

v Solution by Mathematica
Time used: 3.964 (sec). Leaf size: 43

( N
LDSolve [(1-x72) *z' [x] -x*z [x] ==a*x*z[x] "2,z [x] ,x,IncludeSingularSolutions -> True] J

1
—a+ e 1y/1 — 22
z(z) =0

z(z) — —2

z(z) —




1.20 problem 10.2

Internal problem ID [3865]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 2

Problem number: 10.2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

3227 —az -2 —-1=0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 154

Ldsolve (3*z(x) “2+diff (z(x) ,x)-a*z(x) "3=x+1,z(x), singsol=all)

=

((e**ci1a? —ax —a — 1) a)

z(z) = -

Z(CI:) _ ((eazcla2 —ar —a— 1) a)% _ i\/g((eaz01(12 —ar —a— 1) a)%
N 2a 2

oz) = — ((e*cra> — az — a — 1) a)° n iv/3((e*cra? — az — a— 1) a)*
N 2a 2

v/ Solution by Mathematica
Time used: 14.611 (sec). Leaf size: 111

LDSolve [3*z[x] "2*z' [x] ~a*z[x] "3==x+1,z[x] ,x,IncludeSingularSolutions -> Truel

Ya2ciew —a(z+1) — 1
z(x) — 273

V-1 {/a2ciea® —a(z +1) — 1

a2/3

z(z) =

(=1)*3/a2cie® —a(z +1) — 1
z(z) = 273




1.21 problem 10.3

Internal problem ID [3866]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 2

Problem number: 10.3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

2+ 22 —2a1322 =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 53

24

Ldsolve (diff (z(x) ,x)+2*x*z(x)=2*a*x"3%z(x) ~3,z(x), singsol=all)

2
Vdaz? +4e%°c; + 2a
2
Vdaz? +4e¥c; + 2a

z(z) =

z(x) =

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

DSolve[z' [x]+2*x*z[x]==2%a*x"3*z[x] ,z[x] ,x,IncludeSingularSolutions -> Truel

N\

—z2

2(z) = cres

2(z) =0
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1.22 problem 10.4

Internal problem ID [3867]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 2

Problem number: 10.4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

2/ + zcos (x) — 2" sin (2z) = 0

v/ Solution by Maple
Time used: 0.046 (sec). Leaf size: 49

‘dsolve(diff(z(x),x)+z(x)*cos(x)=z(x)“n*sin(2*x),z(x), singsol=all)

. : 1
() (esm("”)("_l)cln + 2 — @) 4 25in (z) n — 2sin (x)) -1
2(z) =
n—1

v Solution by Mathematica
Time used: 7.02 (sec). Leaf size: 36

( N
LDSolve [z' [x]+z[x]*Cos [x]==2[x] "n*Sin[2*x] ,z[x],x,IncludeSingularSolutions -> TrueJ]

- 2
z(z) — (cle(n_l) sin(z) 4 — 2sin(x)) =



1.23 problem 10.5

Internal problem ID [3868]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 2

Problem number: 10.5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

yr+y—y*In(z)=0

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

26

‘dsolve(x*diff(y(x),x)+y(x)=y(x)“2*1n(x),y(x), singsol=all)

1
1+ ciz+1n(z)

y(z) =

v/ Solution by Mathematica
Time used: 0.163 (sec). Leaf size: 20

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

1
log(z) + iz + 1

y(z) —

y(z) =0



2 Chapter 3

2.1
2.2
2.3
24
2.5
2.6
2.7
2.8
2.9

problem 1
problem 2

problem 3 . . . .. L
problem 4 . . . .. e

problem 5
problem 6

problem 7 .

problem 8.1
problem 10

27
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2.1 problem 1

Internal problem ID [3869]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 3

Problem number: 1.

ODE order: 1.

ODE degree: 1.

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

2® +3zy® + (y* + 32%y) y' =0

v Solution by Maple
Time used: 0.062 (sec). Leaf size: 119

-

Ldsolve ((x~3+3*x*y (x) "2) +(y (x) “3+3*x" 2%y (x) ) *diff (y(x) ,x)=0,y(x), singsol=all)

-/

\/—301x2 — /8t +1
(@) = \/—301372 +/8c2zt +1
- NG
@) \/—3clm2 — 8zt +1
y(z) = —
NG
@) \/—301302 ++/8crt + 1
y(z) = -
Ve

Y




29

v/ Solution by Mathematica
Time used: 8.502 (sec). Leaf size: 245

tDSolve [(x~3+3xx*y [x] ~2)+(y [x] ~3+3*x~2*y [x] ) *y' [x]==0,y[x],x, IncludeSingularSolutiJons -> True]

y(@) = —\/ —322 — VBT 1 oo
y(z) = \/ —3z2 — /8z4 + eter
y(z) = —\/—3352 + V82t + el
y(z) = \/ —332 + /821 + eler
y(z) = —\/ —2v2Vxt — 342
y(z) = \/ —2v2Vxt — 342

y(z) = —\/2\/5\/9? — 32

y(z) = \/ 2v2Vxt — 342
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2.2 problem 2

Internal problem ID [3870)]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 3

Problem number: 2.

ODE order: 1.

ODE degree: 1.

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

2 2 /
1+L 2
X xr

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

‘dsolve((1+y(x)“2/x“2)-2*y(x)/x*diff(y(x),x)=0,y(x), singsol=all)

) = Vaz + x?
z) = —\/cx + 22

y(a
y(
v/ Solution by Mathematica

Time used: 0.186 (sec). Leaf size: 38

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

y(z) = Vv + o
y(z) = Vavz +a
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2.3 problem 3

Internal problem ID [3871]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 3

Problem number: 3.

ODE order: 1.

ODE degree: 1.

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

3z 1 3z ,
w e )V 0

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 19

Ldsolve ((B*x/y(x)~3)+(1/y(x) "2-3*x"2/y(x) "4)*diff (y(x) ,x)=0,y(x), singsol=all) J

3
y(@) = \/_ LambertW (—3c;z2) v

v/ Solution by Mathematica
Time used: 7.03 (sec). Leaf size: 66

N
LDSolve [(3*x/y[x]~3)+(1/y[x]~2-3*x~2/y[x] ~4) *y' [x]==0,y[x],x, IncludeSingularSolutiJons -> True]

y(z) = — Wiz
\/W (—3e~2c112)
y(z) — a'ks

VW (—3e—2172)
y(z) =0
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2.4 problem 4

Internal problem ID [3872]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 3

Problem number: 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _exact, _rationall]

, zy’ Yy
— =0
x+yy+y2+x2 y? + 2

v Solution by Maple
Time used: 0.094 (sec). Leaf size: 29

‘dsolve(x+y(x)*diff(y(x),x)+x/(x‘2+y(x)‘2)*diff(y(x),x)— y(x)/(x"2+y(x)~2)=0,y(x), singsol=all

y(z) = tan (RootOf (— tan (2% 2 — 22 + 2¢;, — 2 7))z

v/ Solution by Mathematica
Time used: 0.11 (sec). Leaf size: 31

DSolve [x+y [x]*y' [x]+x/(x"2+y[x]"2)*y' [x]- y[x]/(x"2+y[x]~2)==0,y[x],x, IncludeSingjularSolution

N

z z?  y(@)® _
Solve [— arctan (M) + > + —y = c1,y(x)
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2.5 problem 5

Internal problem ID [3873]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 3

Problem number: 5.

ODE order: 1.

ODE degree: 1.

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

1+e3+e5<1—§)y':()

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 20

Ldsolve((1+exp(x/y(x)))+exp(x/y(x))*(1—x/y(x))*diff (y(x),x)=0,y(x), singsol=all) J

y(x) = — .
LambertW< Ll >

cix—1

v Solution by Mathematica
Time used: 1.178 (sec). Leaf size: 34

LDSolve [(1+Exp[x/y[x]1)+Exp [x/y [x]1*(1-x/y [x]) *y' [x]==0,y[x],x, IncludeSingularSollﬂtions -> Tru

X

W ()

r—ecl

y(z) = —

y(z) = —eV Wy
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2.6 problem 6

Internal problem ID [3874]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 3

Problem number: 6.

ODE order: 1.

ODE degree: 1.

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

e (z* +y> + 2z) +2ye"y =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 37

-

Ldsolve(exp(x)*(x"2+y(x)"2+2*x)+2*y(x)*exp(x)*diff(y(x),x)=0,y(x), singsol=all) J\

y(x) = Ve ® — x?

v Solution by Mathematica
Time used: 5.901 (sec). Leaf size: 47

LDSolve [Exp [x] * (x~2+y [x] ~2+2#*x) +2*y [x] *Exp [x] *y ' [x]==0,y[x],x, IncludeSingularSolutJions -> True

y(z) > —v/ -2+ cre®
y(x) = V—x2 4 cre~®
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2.7 problem 7

Internal problem ID [3875]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 3

Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

n cos (nz + my) — msin (mz + ny) + (mcos (nz + my) — nsin (mz + ny))y =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 40

‘ dsolve ((n*cos (nkx+m*y (x) ) —m*sin (m*x+n*y (x)) )+ (m*cos (n*x+m*y (x) ) -n*sin (m*x+n*y (x) )D *diff (y(x),

—nz + RootOf (m2x — n’x + marccos (sin (_Z) + ¢1) — mm + __7Zn)
m

y(z) =

v/ Solution by Mathematica
Time used: 0.751 (sec). Leaf size: 50

LDSolve[(n*Cos[n*x+m*y[x]]-m*Sin[m*x+n*y[x]])+(m*Cos[n*x+m*y[x]]-n*Sin[m*x+n*y[x]1P*y'[x]==0,y

Solve[sin(mz) sin(ny(x)) — cos(mz) cos(ny(x)
— sin(nz) cos(my(z)) — cos(nz) sin(my(z)) = c1, y(x)]
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2.8 problem 8.1

Internal problem ID [3876]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 3

Problem number: 8.1.

ODE order: 1.

ODE degree: 1.

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

/ /

T N vy LY
VIF2+y? VI+22+y2 2412 y?+a?

v Solution by Maple
Time used: 0.11 (sec). Leaf size: 27

dsolve( x/sqrt(1+x"2+y(x)~2) + y(x)/sqrt(1+x~2+y(x) "2)*diff (y(x),x)+ yx)/(x"2+y(x)~"2) - x/(

N

T

arctan <@> —\/1+x2+y(x)2—01=0

v/ Solution by Mathematica
Time used: 0.266 (sec). Leaf size: 27

e

LDSolve [ x/Sqrt[1+x~2+y[x]~2] + y[x]/Sqrtl[i+x~2+y[x]~2]*y' [x]+y[x]/(x"2+y[x]~2) - \Jx/ (x~2+y[x]~

X

Solve [arctan <m) + V22 +y(z)2+1=c1,y(z)
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2.9 problem 10

Internal problem ID [3877]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 3

Problem number: 10.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Riccatil

xn,yl ayxa—l

by? — cz2e o by? — c 20

X Solution by Maple

Ldsolve( x"n/ (bxy (x) "2-c*x~(2%a) ) *diff (y(x) ,x) - axy(x)*x~(a-1)/(b*y(x) "2-c*x~(2*a)) + x~(a-1)

No solution found
X Solution by Mathematica

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

LDSolve [x"n/ (bkxy [x] "2-c*x~ (2*%a) ) *y' [x] - a*xy[x]*x~(a-1)/(bxy[x] 2-c*x~(2*a)) + x~ (Ja—l) ==0,y [x]

Not solved
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3.1 problem 2

Internal problem ID [3878]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 4

Problem number: 2.

ODE order: 1.

ODE degree: 1.

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

2zy + (y* —22%)y =0

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 19

-

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

-/

2
y(@) = \/_ LambertW (—2¢;z2?) N

v/ Solution by Mathematica
Time used: 7.646 (sec). Leaf size: 66

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

y(z) = — Ak
VW (—2e-2122)
y(z) — Vi

\/W (—2e~2c112)
y(z) =0
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3.2 problem 4

Internal problem ID [3879]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 4

Problem number: 4.

ODE order: 1.

ODE degree: 1.

(4

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

1 2 2
__|_2_|____y:0

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 53

‘dsolve(l/x+1/y(x)*diff(y(x),x)+2*(1/y(x)-1/x*diff(y(x),x))=0,y(x), singsol=all)

. 5c2x2+4
_ 2 2
y(z) = o
( ) % n 5022:1:2+4
xTr)=
Yy Cl

v/ Solution by Mathematica
Time used: 0.442 (sec). Leaf size: 102

e

kDSolve [1/x+1/y [x]*y' [x]+2*(1/y[x]-1/x*y"' [x])==0,y[x],x,IncludeSingularSolutions —J> True]

8
|

ot

8
[

— 4601)

N

<

&
1

Ned

oun

&
1

T+ vV —4e°1>

<

=

&
d

<
—~
8
~
NI NI~ N~ N =

A~~~ /N
ot
8
&
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3.3 problem 5.1

Internal problem ID [3880)]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 4

Problem number: 5.1.

ODE order: 1.

ODE degree: 1.

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

vz—y—Vyr+22=0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 27

e

Ldsolve (xxdiff (y(x),x)-y(x)=sqrt(x"2+y(x)~2),y(x), singsol=all)

-

2 +y ()

xr2

y%k% e =0

X

v/ Solution by Mathematica
Time used: 0.324 (sec). Leaf size: 27

‘ DSolve [x*y' [x]-y[x]==Sqrt [x~2+y[x]~2],y[x],x,IncludeSingularSolutions -> Truel

y(z) — %e‘cl (-1+4 €e*'2?)
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3.4 problem 5.2

Internal problem ID [3881]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 4

Problem number: 5.2.

ODE order: 1.

ODE degree: 1.

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

8y + 10z + (by + Tz)y' =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 49

Ldsolve ((8xy (x)+10*x) +(5*y(x)+7*x) *diff (y(x) ,x)=0,y(x), singsol=all) J

x<—2c% + ¢2 RootOf (_Zz5clx5 —92 Pcxd+ Z¥cixb® — 1)5>

y(x) = C%

v Solution by Mathematica
Time used: 2.168 (sec). Leaf size: 276

N
LDSolve [(8*y [x]+10*x)+(5*xy [x]+7*x) *y' [x]==0,y[x] ,x,IncludeSingularSolutions -> True]

y(z) — Root [#1° + 84 1%z + 254 1%z + 38#1%z> + 284 12" + 82° — e &, 1]
y(z) — Root [#1° + 84#1%z + 254 1%z + 38#1%z> + 284 12" + 82° — e &, 2]
y(z) = Root [#1° + 84 1%z + 2541°z% + 38#1%z> + 284 12" + 82° — e &, 3]
y(z) = Root [#1° + 84 1%z + 254 1%z + 38#1%z> + 284 1z" 4 82° — e &, 4]
y(z) — Root [#1° + 84 1%z + 25#1°2% + 38#1°z® + 2841z + 82° — &, 5]
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3.5 problem 5.3

Internal problem ID [3882]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 4

Problem number: 5.3.

ODE order: 1.

ODE degree: 1.

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

o +2zy—y’ + (Y +2zy —2%)y =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 53

-

Ldsolve((x"2+2*x*y(x)—y(x)"2)+(y(x)“2+2*x*y(x)—x"2)*diff (y(x),x)=0,y(x), singsol=; 1

—1++/—4c32? + 4z + 1
261

y(z) = —

1443 +4cz+1
N 201

y(z)

v/ Solution by Mathematica
Time used: 1.331 (sec). Leaf size: 75

e N
LDSolve [(x~2+2xx*xy [x] -y [x] ~2) +(y [x] "2+2*x*y [x] -x~2) *y"' [x]==0,y[x] ,x,IncludeSingularSolutions -

1
y(z) — 3 (ecl — v/ —422 + decrz + 6201)

1
y(z) — 3 (\/—4.102 + 4eciz + e2a + ecl>
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3.6 problem 5.4

Internal problem ID [3883]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 4

Problem number: 5.4.

ODE order: 1.

ODE degree: 1.

(4

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

y2+(xy+x2)y’=0

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 44

-

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

-/

1+ 61582 +1
y(z) =
1T
-1 + vV 61132 + 1
y(z) = — e

v/ Solution by Mathematica
Time used: 2.318 (sec). Leaf size: 80

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

e _ \/6201 (m2 + 6201)

-
y(z) -
\/6201 (.’L’2 + 6261) + 62c1
-
y(z) -

y(z) =0
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3.7 problem 5.4

Internal problem ID [3884]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 4

Problem number: 5.4.

ODE order: 1.

ODE degree: 1.

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

(rso(2) v (2)) -+ (non (%) —ysin (%) v =1

v/ Solution by Maple
Time used: 0.109 (sec). Leaf size: 24

Ldsolve((x*cos(y(x)/x)+y(x)*sin(y(x)/x))*y(x)+(x*cos(y(x)/x)-y(x)*sin(y(x)/x))*x*qﬁff(y(x),x)=

C1

y(z) = cos (RootOf (_Zz2cos (_2Z) —c1)) x

v/ Solution by Mathematica
Time used: 0.346 (sec). Leaf size: 31

\ DSolve [ (x*Cos [y [x]/x]+y [x]*Sin [y [x]/x]) *y [x]+(x*Cos [y [x] /x] -y [x] *Sin [y [x] /x]) *x*y' [x]==0,y [x]

T

Solve [— log (M) —log (cos (%x))) = 2log(z) + c1,y(x)
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3.8 problem 7.1

Internal problem ID [3885]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 4

Problem number: 7.1.

ODE order: 1.

ODE degree: 1.

(4

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

(Y +zy)y+ (2%° — 1) 2y’ =0

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

-

Ldsolve ((x~2xy (x) “2+x*y (x) ) *y (x) +(x"2*y (x) "2-1) *x*diff (y (x) ,x)=0,y(x), singsol=a11})

1
y(z) = 7
y(x) =e” LambertW(—xe—Cl)_c1

v/ Solution by Mathematica
Time used: 2.068 (sec). Leaf size: 43

e

kDSolve [(x~2*y [x] ~2+x*y [x] ) *y [x] +(x~2*y [x] “2-1) *x*y' [x]==0,y[x],x, IncludeSingularSJolut ions ->

y(w) =

y(z) — —W(_;_%)
y(z) =0

y(z) > =
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3.9 problem 7.1

Internal problem ID [3886]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 4

Problem number: 7.1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class G‘], _rationall

(P + 2 +oy+ 1) y+ (2% —2*y* —zy+1) 2y’ =0

v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 42

-

Ldsolve ((x73*y (x) “3+x~ 2%y (x) "2+x*y (x) +1) *y (x) + (x~3*y (x) "3-x"2xy (x) "2-x*y (x) +1) *x*oﬂ\iff (y(x),x)=

y(z) = —i

eRootOf(—2 e—ZIn(z)—e®>—Z+2e—Zc1+2_Ze—7+1)

y(z) = .

v/ Solution by Mathematica
Time used: 0.212 (sec). Leaf size: 35

LDSolve [(x73*y [x] ~3+x~2*y [x] ~2+x*xy [x] +1) *y [x] + (x"3*y [x] "3-x"2*y [x] "2-x*y [x] +1) *x*yJ' [x]1==0,y[x]

1

y(z) — 7

Solve |zy(z) — f(x) — 2log(y(z)) = 1, y(z)



4 Chapter 5

4.1
4.2
4.3
4.4

problem 1.1
problem 1.2

problem 2
problem 3
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4.1 problem 1.1
Internal problem ID [3887]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 5

Problem number: 1.1.

ODE order: 1.

ODE degree: 1.

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

2+ +2x+2yy =0

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 37

kdsolve ((x~2+y (x) “2+2%x) +2*y (x) *diff (y(x) ,x)=0,y(x), singsol=all) J

y(x) = Ve — x?

v Solution by Mathematica
Time used: 5.789 (sec). Leaf size: 47

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

y(z) > —v/ -2+ cre®
y(z) > V-2t +ce®
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4.2 problem 1.2
Internal problem ID [3888]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 5

Problem number: 1.2.

ODE order: 1.

ODE degree: 1.

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

—2zyy’ +y*+2° =0

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 27

kdsolve ((x~2+y(x) ~2) —2*x*y (x) *diff (y(x) ,x)=0,y(x), singsol=all) J
y(z) = Vaz + x?
y(x) = =z + 22

v Solution by Mathematica

Time used: 0.205 (sec). Leaf size: 38

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

y(z) = —Vzvz +c;
y(z) = Vv +a



o1

4.3 problem 2
Internal problem ID [3889]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 5

Problem number: 2.

ODE order: 1.

ODE degree: 1.

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

2zy + (y* —32%) y =0




v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 402

92

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

W=

(12\/3 2\/2T37% — 4, — 10832 + 8)

y(z) = 6o

2 1
+ -+ —

173

3¢, (12\/?3 2\/27372 —de; — 108322 + 8) Poooa
1
(12\/3 2\/2T30% — 4, — 108322 + 8) ’

y(r) = — 120,

1 1
— 1+_

173
3¢, (12\/5 2\/273a% — de; — 108322 + 8) Poa
1
(12\/535,/27c%z2—4c1—1080%x2+8> 3 B 9

iv/3

6¢c1 Zli
3c1 (12\/3 z4/27c3x2—4 1 —108c§x2+8)

2
1
(12\/3 2\/27372 —de; — 108322 + 8) ’
y(z) = - 126,
1 1

— 1+_

173
3¢, (12\/§x\ /2732% — de, — 1083222 + 8) Poooa
1
(12\/595,/27c§aﬂ—4c1—108c§ac2+8)3 B )

i3

6c1 315
3c1 (12\/5 z4/27c3x2—4 c1—108c§z2+8)

+
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v/ Solution by Mathematica

Time used: 60.186 (sec). Leaf size: 458

kDSolve [(2*x*y [x])+(y[x] ~2-3*x"2) *y' [x]==0,y[x],x,IncludeSingularSolutions -> TrueJ]

1 6/276011172 + 3v/8le2c1 g4 — 12e4c1 2 — 2e3c1
3 V2

y(z) —

\3/56201
+
€/ 27ec1z2 + 3v/81le2e1zt — 12¢de172 — 2e3c1

C1

— €

i(vV3+1) f‘/ 27ec172 + 3v/8le2c1zt — 12ete152 — 2e3
6v/2
i(V3—1i) e et

y(z) —

3223 {‘/ 27ec1x? + 3v/8le2gt — 12et1g? — 2e3

i(v3—1) {‘/ 27ec1 22 4 3v/81le2c1zt — 12etc152 — 2e3
6v/2
i(\/g + Z) 6261 ecl

y(z) = —

_|_

322/3 {’/ 27ec172 + 3v/81le21 gt — 12¢de172 — 2¢3a
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4.4 problem 3
Internal problem ID [3890]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 5

Problem number: 3.

ODE order: 1.

ODE degree: 1.

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

y+Q2y—2)y' =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 17

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

_c
LambertW <—me 27 >+021

y(x) =e
v Solution by Mathematica
Time used: 4.742 (sec). Leaf size: 31

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

~—
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5.1
5.2
5.3
5.4
3.5
9.6

problem 1
problem 2
problem 3
problem 4
problem 5
problem 12
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5.1 problem 1

Internal problem ID [3891]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 6

Problem number: 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

yr—ya+y  —272*=0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 74

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

(—x~%c; + a) sinh (?) + (c1a — £7%) cosh <“’;a>
cosh (£°) ¢1 + sinh (£°)

y(z) =

v Solution by Mathematica
Time used: 0.4 (sec). Leaf size: 73

kDSolve [x*y' [x]-a*y[x]+y[x] "2==x"(-2%a) ,y[x] ,x,IncludeSingularSolutions -> Truel J

x @ (cl coth (“;G) + z)

icoth (£2) + ¢

y(x) = a—

a

y(x) = a — x~%coth (xa )
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5.2 problem 2

Internal problem ID [3892]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 6

Problem number: 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

2a

Yz —ya+y*—2"3 =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 163

Ldsolve(x*diff (y(x),x)-a*y (x)+y(x) ~2=x"(-2*a/3) ,y(x), singsol=all) J

y(z) =

a
a 2a 2a a 3z_ 3 2a a 2a a
(31"5 V=3 —2Vzx s a—z sa+ a2) e« + (—3\/ T3 x7sc; —2VxT 3 cia— 2 scia — cla2>
a a
2a 3z 3 _ 2a _3z 3
(3Vx_3—a)e +(3\/x 301+cla>e a

v/ Solution by Mathematica
Time used: 0.446 (sec). Leaf size: 208

‘ DSolve [x*y' [x]-a*y[x]+y[x] "2==x"(-2%a/3),y[x] ,x,IncludeSingularSolutions -> Truel ‘

y(z)
m_“/3((a2x2“/3 — 3iac,z%® + 3) cosh (#) + i(ax“/3 (aclw“/3 + 3i) + 3¢y ) sinh <#>)

(CLCC“/3 _ 32'01) cosh <¥> ) (aclwa/3 + 32) sinh <3x—aa/3>

_>

3
ax2e/3 — 3z%/3 coth (#)

y(x) — +a



5.3 problem 3

Internal problem ID [3893]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 6

Problem number: 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, [ Riccati, _specialll]

u'-l—u2—i 0

SNIES

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 39

o8

e

kdsolve (diff (u(x) ,x)+u(x) "2=c*x~(-4/3) ,u(x), singsol=all)

~— /

3c
3 <3x% tan (3\/—_0 (x% — cl>> V—c+ 1)

v/ Solution by Mathematica
Time used: 0.24 (sec). Leaf size: 158

u(z) = —

LDSolve [u' [x]+u[x] "2==c*x~(-4/3) ,ulx] ,x,IncludeSingularSolutions -> True]

~—

3c(3isinh (31/cy/z) + 8¢y cosh (34/c¥/z))

u(z) —

vz ((9i4/cv/z — 8c1) cosh (3v/c¥/z) + 3 (8y/ce1v/z — i) sinh (3y/cv/x))
3c
vz (3y/cy/z tanh (34/cy/z) — 1)

u(z) —




5.4 problem 4

Internal problem ID [3894]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 6

Problem number: 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, [ Riccati, _specialll]

C

’U/,+b’U/2——4IO
X

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

99

‘ dsolve (diff (u(x),x)+b*u(x) "2=c*x~(-4) ,u(x), singsol=all)

v/ —cb tan (%) —z

b x?

u(z) = —

v/ Solution by Mathematica
Time used: 0.263 (sec). Leaf size: 68

kDSolve [u' [x]+b*u[x] “2==x"(-4) ,ul[x] ,x,IncludeSingularSolutions -> True]

1
ﬁ—\/l_)-l-w
v/ Tee ®

bx?

u(z) —

r—vo
bx

1S

u(z) —



5.5 problem 5

Internal problem ID [3895]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 6

Problem number: 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, [_Riccati, _speciall]

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 78

60

Ldsolve (diff (u(x) ,x)-u(x)~2=2*x~(-8/3) ,u(x), singsol=all)

u(x) =



v/ Solution by Mathematica
Time used: 0.243 (sec). Leaf size: 297

61

LDSolve [u' [x]-ulx]"2==x"(-8/3) ,ulx] ,x,IncludeSingularSolutions -> True]

u(z) —




62

5.6 problem 12

Internal problem ID [3896]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 6

Problem number: 12.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

Virt+cxd+cx?+bxr+ay
va+by +cy® +cy® + fy

+1=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 56

‘dsolve((sqrt(a+b*x+c*x“2+c*x”3+f*x”4))/(sqrt(a+b*y(x)+c*y(x)“2+c*y(x)“3+f*y(x)”4)b*diff(y(x),

1 y(z) 1

dzr + d a+c; =0
Vit +cz® el +zb+a V_&Ft_dc+_dct _abta

v/ Solution by Mathematica
Time used: 21.465 (sec). Leaf size: 2239

-

N
LDSolve [Sart [at+b*x+cxx~2+cxx~3+f*x~4] /Sqrt [a+b*y [x] +c*xy [x] “2+c*y [x] “3+f*y [x] ~4] *y 'J[x] ==-1,y[x]

Too large to display
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6.1 problem 1

Internal problem ID [3897]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 7

Problem number: 1.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

y? —5y +6=0

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

64

Ldsolve ((diff (y(x),x))"2-5*diff (y(x),x)+6=0,y(x), singsol=all)

y(x) =3z + ¢
y(x) =2z + ¢
v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 21

LDSolve [(y'[x])~2-5*y' [x]+6==0,y[x] ,x,IncludeSingularSolutions -> True]

y(x) = 2x 4+ 1
y(z) > 3x+ 1

~—

~—



6.2 problem 2

Internal problem ID [3898]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 7

Problem number: 2.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 20

65

‘dsolve((diff(y(x),x))“2-a“2/x“2=0,y(x), singsol=all)

y(x) =aln(z) + ¢
y(x) = —aln(z) + ¢
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 24

LDSolve [(y'[x])"2-a"2/x"2==0,y[x],x,IncludeSingularSolutions -> Truel

y(z) > —alog(z) + ¢
y(x) = alog(x) + ¢



6.3 problem 3

Internal problem ID [3899]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 7

Problem number: 3.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

12 l1—=x

=0
z

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 47

Ldsolve((diff(y(x),x))”2=(1—x)/x,y(x), singsol=all)

in(—1+2
y(x)I\/T—i-x+arcsm(2 T z)+01

arcsin (—1 + 2z
y(z) = —vV—-a2 + 2z — (2 )+61

v/ Solution by Mathematica
Time used: 0.06 (sec). Leaf size: 77

‘ DSolve[(y' [x])~2==(1-x)/x,y[x],x,IncludeSingularSolutions -> True]

— v —=((z —1)z) —2cot™" <
—v/=((z = 1)z) + 2cot™* (

)

)
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6.4 problem 4

Internal problem ID [3900]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 7

Problem number: 4.

ODE order: 1.

ODE degree: 2.

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

o 2zy
y —

-+ 1=0

v Solution by Maple
Time used: 0.094 (sec). Leaf size: 45

-

N

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

y(z) = —ix
y(x) =iz
y(@) = 2v/cix+1



v/ Solution by Mathematica
Time used: 0.47 (sec). Leaf size: 126

68

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




6.5 problem 5

Internal problem ID [3901]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 7

Problem number: 5.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

y—ay —by* =0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 247

69

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

-/

y(x)
_4a 4z 4 4z
2a LambertW (250’7‘21‘3‘1> “+a ln(ﬁ) +2c1+2a—2z 2a LambertW (Mielte(Z) “+a ln(ﬁ)+2c1+2a—2z
Vb Vb
e 2a e 2a + 2a
4b
2 2vbe~ @ elef 2vbe @ eled
a”( LambertW { —=2¢—2—=2%) 4 2 ) LambertW ( —=~>¢—°*—==
y(z) =

4b

a2 (La,mbertW (M) + 2) LambertW <2\/Ee_zle—1e%>
y(z) = m




v/ Solution by Mathematica
Time used: 0.853 (sec). Leaf size: 123

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

VAFID + a2 + alog (b(a — VAFID + o

y(x) — InverseFunction VA#ID + a? +a ng(b (a — VA#1b+a?)) & [ % ter
[ VAETD + a2 — al 41D + a2

y(z) — InverseFunction VA#Ib+a? —a Osb(m"‘ a) & [_ % Yo

y(z) =0



6.6 problem 6

Internal problem ID [3902]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 7

Problem number: 6.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

z—ay —by* =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 60

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

~—

(a2+4:cb)% _az
y(z) 6b 5 4+
az + (a2+4$b)%
y(z) = — 5 6b +

v/ Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 74

kDSolve [x==a*y' [x]+b*(y' [x])~2,y[x],x,IncludeSingularSolutions -> True]

. (a2 + 4b2)** — 6abz + 12b%c,
1262

a?+4bx 3/2
(a®+dba) 77 &b ) + ax

2b

+c



6.7 problem 7

Internal problem ID [3903]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 7

Problem number: 7.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

y—\/1+y?—ay =0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 77

72

e

tdsolve(y(x)=a*diff(y(x),x)+sqrt(1+(diff(y(x),x))‘2),y(x), singsol=all)

~—

x_(/y(z) (a—l)(a-l—l) d a>—61=
a a—+_a+a2—-1 "

z— /y(w) (a—l)(a+1) d a|l—c=0
a a++v_a2+a2—-1 " '




73

v/ Solution by Mathematica
Time used: 0.594 (sec). Leaf size: 210

kDSolve [y [x]==ax*y' [x]+Sqrt[1+(y' [x])~2],y[x],x,IncludeSingularSolutions -> Truel J

y(z)
a(log (v#12+a2— —#1—a+1) + log (x/#12+a2— —#1+a—1)> — (aH
— InverseFunction o
+C;|
y(z)
allo +a*—1-— —a—1)+lo +a*—1- +a+ —(a-
(1 ¢ (\/#12 2 41 1) log (\/#12 2 41 1)) (
— InverseFunction 5
a’?—1
+Cl}



6.8 problem 8

Internal problem ID [3904]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 7

Problem number: 8.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

T—\/1+y?—ay =0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 118

74

kdsolve (x=a*diff (y(x),x)+sqrt (1+(diff (y(x),x))"2),y(x), singsol=all)

wvaTiar=t | (46°—2)In(2+Va?+a?-1) )

+ + oz
x)= 2 2 2 4¢
y(@) (a—1)(a+1) 1
N W ) (e+va?a?=1) o
— 2 8 _ T
y(x) - (a . 1) (a + 1) + Cl

v Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 113

LDSolve [x==a*y' [x]+Sqrt[1+(y' [x])~2],y[x],x,IncludeSingularSolutions -> Truel

— 2 2_1
y(@) = %(m(ax \a/za_—il-x )-|-10g (m—:p)> +c
1(z(vVa? a7 — 1
y(g’;) 5(1’( a ‘;-:_1 —}—a,l') —log(*/a2+l‘2—1—fv>> +c

N J
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6.9 problem 9

Internal problem ID [3905]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 7

Problem number: 9.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

f_VI+y®

T

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 33

e

tdsolve(diff(y(x),x)-1/x*sqrt(1+(diff(y(x),x))‘2)=0,y(x), singsol=all)

~—

y(x) =1In <x+m> +a
y(z) = —In <$+m> +a

v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 41

-

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

y(x) — —arctanh(

y(x) — arctanh( : 1) +c
x pa—



6.10 problem 10

Internal problem ID [3906]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 7

Problem number: 10.

ODE order: 1.

ODE degree: 6.

CAS Maple gives this as type [_quadrature]

3
x2(1+y’2) —a2=0

76



7

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 552

Ldsolve(x‘2*(1+(diff(y(x),x))‘2)‘3—a‘2=0,y(x), singsol=all) J

4 2
\/_ (a?2)3 ((sz)3 —a2) ((aZ:I;)% — a2)

y(z) = + ¢
(a2z)%
a?z 3 az 2—a2 2
\/_( )’3(((14 )3 > ((azx)ﬁ —a2>
y(x) = - +Cc
(a2x)%

at

a’x 3 a2?—2i(a’z 2—ia2
\/( )3(\/3 2i(a?z)3 ) (\/§a2_2i(a2m)% —ia2>

5
|
~.
CAD\D—\
-~
~~
=)
[ V)
8
N—r
[
|
[\)
~
8
N—
&

+Cl

at

a’z 3 V3a2—2i(a2zx 2—ia2 2
i\/ﬁ\/—z’ (\/§ (a2z)s — i (a?z)3 — 2z’x) x\/( )P (oat-miala)’ i) (\/§a2 — 2i(a?z)? —iaz)

+c

i(ax 3 3a2+21 a2z 3+za2
\/_\/( ) («*2) ( 3a? + 2i(a’r)? +ia2>
y :IZ 3

4 (a?z)

iazzé\fcﬂ i(az ia2
z\/ﬁ\/( i (ve +2( )b+ ( 3a? +2z(aa:)3+m>
2
3

4 (a’z)

y(z) = — +a



v/ Solution by Mathematica
Time used: 19.3 (sec). Leaf size: 319

kDSolve [x~2x(1+(y' [x])~2) ~3-a~2==0,y[x],x,IncludeSingularSolutions -> True]

a2/3
y(z) = vz 7 1(z%? — a®?) + ¢

a2/3
y(z) = vz 2 1(a®3 - 2*3) + ¢

1, 2 (\/3 + Z) a*? 2/3 . 2/3
y(w)—)cl——ﬁ\/—4+ oY <2z + <1—2\/§)a )

1 i (V3+1)a?? _
y(z) — 5%\/—1 + 52773 <2z2/3 + (1 — 2\/§> a2/3> +c

—1—3 a 3/2

y(z) — Wi

—1—3 a 3/2
o (_2 + %)

2V2

+c

y(z) = —
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6.11 problem 11

Internal problem ID [3907]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 7

Problem number: 11.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

I2_ (a+$)2 _0

1 —
ty 2ax + x2

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 44

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

y(z) =aln <x+a+\/2ax+m2> +c
y(x) = —aln <x+a+\/2am+z2> +c

v/ Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 107

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

_ 2av/2v2a + zlog (V2a + 7 — V/z)

y(z) — 22t ) +c
y(@) = 2a+/z/2a + zlog (v2a + = — \/z) te

z(2a + x)
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6.12 problem 12

Internal problem ID [3908]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 7

Problem number: 12.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Clairaut]

y—yz—y +y° =0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 27

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

1, 1 1
y(x)—zx +§x+é—l

y(r) = - +ar+co
v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 28

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

y(x) =2 alz+1—¢)

y(z) = i(w +1)2

~—
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6.13 problem 13

Internal problem ID [3909]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 7

Problem number: 13.

ODE order: 1.

ODE degree: 2.

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

y—yzr—\/b2—a2y?=0

v/ Solution by Maple
Time used: 0.328 (sec). Leaf size: 22

e

tdsolve(y(x)=x*diff(y(x),x)+sqrt(b“2—a‘2*(diff(y(x),x))“2),y(x), singsol=all)

~—

y(r) = 1z + \/ —a?c? + b2
v Solution by Mathematica

Time used: 0.346 (sec). Leaf size: 38

‘ DSolve [y [x]==x*y' [x]+Sqrt[b~2-a"2x(y' [x])~2],y[x],x,IncludeSingularSolutions -> Th:ue]

y(x) = Vb —a?c;? + 1z
y(z) — N
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6.14 problem 14

Internal problem ID [3910)]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 7

Problem number: 14.

ODE order: 1.

ODE degree: 1.

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

y—yz—z\/1+9y*=0

v/ Solution by Maple
Time used: 0.093 (sec). Leaf size: 78

Ldsolve(y(x)=x*diff(y(x),x)+x*sqrt(1+(diff(y(x),x))‘2),y(x), singsol=all) J
C
2 1 4 2,2 4 + = 0
(@) (g2 -
;p2y(x)2 2y(a:)x 2

v/ Solution by Mathematica
Time used: 0.271 (sec). Leaf size: 35

e B

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

y(z) = —/z(—z+ c1)
y(z) = Va(—z+a)



6.15 problem 15

Internal problem ID [3911]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 7

Problem number: 15.

ODE order: 1.

ODE degree: 2.

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

y—yzr—az\/1+y?=0

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 223
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tdsolve(y(x)=x*diff(y(x),x)+a*x*sqrt(1+(diff(y(x),x))‘2),y(x), singsol=all)

[/ —a?a? 422 4y(2)? aty(x)
arcsinh
T (a2 —1)

a Cl

xr — =0
—a2z2+a2y(x) %424/ —a2z2+ 22 +y(z)? ay(z)+z2+y(z)?
(a2—-1)%z2
(e @) e
z(az—l)
_ - o
T — =0

\/ a2z2—a?y(z)2+21/—a2z2+224y(z)? ay(z) —22 —y(z)?

(a2—1)%x2
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v/ Solution by Mathematica

Time used: 1.006 (sec). Leaf size: 223

kDSolve [y [x]==x*y' [x]+a*x*Sqrt [1+(y' [x])~2],y[x],x,IncludeSingularSolutions -> True]

2iarctan | —¥@ | —2jgarctan | —¥@ +alog (ﬁ + 1>
z)2 )2 T
2a% — 2 1— a2

+ ¢, y(.’E)

—2iarctan | —2@) | 4+ 2garctan [ —2@ | 14 log <@ + 1)

z)2 )2 x
Solve x\/@ x\/@ _ alog (z — a’z)
202 — 2 1—a2

+ ¢, y(w)




6.16 problem 16

Internal problem ID [3912]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 7

Problem number: 16.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_dAlembert]

z—yy —ay’ =0

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 379

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

1 (—y(w) +/4ax +y (x)2>
\/—y(w)+\/4ax+y(x)2—2a \/—y(w)+\/4ax+y(z)2+2a

+x

4az+2y(x)272y(z)\/m,4a2 2
(—y(w)+ 4aw+y(x)2) In \/ 22 _ ot 1az+y(e) ()

+

\/ 2(y(x) 4ax+y(x)2+2a2—2aw—y(x)2)

)
e (362) + \f1az +y o))
\/—2y(w)—2\ daz+y(z)%—4a —2y(x)—21/4az+y(z)?+4a

a

+x

y(2)y/4az+y(2)2—202 42024y (2)? 2
(y(w)+ 4ax+y(x)2) V2 In vay — ez ty(2)* ~y(@)

2\/y(x) daz+y(z)?—2a2+2az+y(z)?

a2




v/ Solution by Mathematica
Time used: 0.557 (sec). Leaf size: 79

86

kDSolve [x-y [x]*y' [x]==ax*(y' [x])~2,y[x],x,IncludeSingularSolutions -> Truel

2aK[1] arctan ( Y Il{?lﬁ[i]z)
Solve | ¢ z =
v1—KJ[1]2

ClK[l] . i —a T
o= Km} {yta), K1)




87

6.17 problem 17

Internal problem ID [3913]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 7

Problem number: 17.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _rational, _dAlembert]

z4+yy —ay/1+y%2=0

v/ Solution by Maple
Time used: 0.11 (sec). Leaf size: 349

tdsolve(x+y(x)*diff(y(x),x)=a*sqrt(1+(diff(y(x),x))‘2),y(x), singsol=all) J

y(x)
\/ tan (RootOf (a?_Z* cos (2_2) + 2¢1_Zacos (2_Z) + 4sin(_2Z) ax_Z — a>_Z* + ¢ cos (2_Z) + a? co
N tan (RootOf (cﬂ_Z2 cos(2_7Z) +2c Zacos(2_Z)+4sin(_Z)ax_Z— a2 Z* + c}cos(2_7) +

y(z)
a\/ tan (RootOf (az_Z2 cos (2_2) +2c1_Zacos (2_Z) —4sin(_2Z)ax_Z —a>_Z* + c}cos (2_2Z) + a®c
N tan (RootOf (a2_Z° cos (2_2) +2¢1_Zacos(2_Z) —4sin(_Z)az_Z— a2 Z* + c3cos (2_2) + «
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v/ Solution by Mathematica
Time used: 3.521 (sec). Leaf size: 388

tDSolve [x+y[x]*y' [x]==axSqrt [1+(y' [x])~2],y[x],x,IncludeSingularSolutions -> True]J

2a+/a?y(z)?—a? arctan am\/m
y(m)(\/"2 (y(“)2_“2)_\/"2(—a2+z2+y(m)2)>+a2$ > - - .
Vy(z)?—a? - \/a (—a? + 22+ y(z)?)
Solve ]
a

a\/y(z)? — a? arctan (@)

VE P~ a?)

a\/marctan (@)
Va? (y(z)? - a?)

Solve

QGWarctan ‘“”\/y(ﬂﬂ)zi—«12
JE Er e e B )
Vet tatylel) - V()2 —a?

i :Cl,y(fl')

a?
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6.18 problem 18

Internal problem ID [3914]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 7

Problem number: 18.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_rational, [_1st_order, ¢_with_symmetry_[F(x),G(y)]‘]]

yy' —z— 1y + 9% =0

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 77

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

_ v—4xr —1
y(z) = o
v—4r —1
y(@) = —7F—
2
_ JAd —8ciz+4a? — 4z —1
y(z) = — 5
4¢? — 8cix +4x2 — 4z — 1
y(z) = —

2
v Solution by Mathematica
Time used: 0.235 (sec). Leaf size: 67

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

y(x) — —%\/—1 +4((x — 1)z — 4c1x + 4¢4?)

y(z) — %\/—1 +4((x — 1)z — 4a1z + 4¢1?)
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6.19 problem 19

Internal problem ID [3915]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 7

Problem number: 19.

ODE order: 1.

ODE degree: 2.

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

1 Y

- —x————==0
VIR ey

v Solution by Maple
Time used: 0.203 (sec). Leaf size: 145

Ldsolve (y(x)-1/sqrt (1+(diff (y(x) ,x)) "2)=(x+diff (y(x) ,x)/sqrt (1+(diff (y(x),x))"2)) ,Jy (x), singso

+x

1
y(e) = -
1 1
\/( \/ c%—2clx+z2—1 €1 z \/ c%—2clx+z2—1> +1
1 1
\/ c2—2ciz+z2—1 ! z \/ E—2cizt+z?-1

1 1 2

<\/ _c%—2clw+a:2—1 €0—Z \/ _c%—2c1w+:1:2—1> +1

v/ Solution by Mathematica
Time used: 43.084 (sec). Leaf size: 15753

+

LDSolve [y[x]1-1/8qrt [1+(y' [x])"2]==(x+y' [x]/Sqrt[1+(y' [x])~2]),y[x],x, IncludeSingulJarSolutions

Too large to display
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6.20 problem 20

Internal problem ID [3916]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 7

Problem number: 20.

ODE order: 1.

ODE degree: 2.

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

y—2/z —zy’ =0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 49

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

~—

y(z) = —=
y(z) = (% 2\/:1_30) z
y(z) = (Z—l - 2\/:1_36) z

v/ Solution by Mathematica
Time used: 0.115 (sec). Leaf size: 63

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

y(z) = € —2e7 [z
y(z) = 267 /T + e
y(z) =

y(z) =
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6.21 problem 21

Internal problem ID [3917]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 7

Problem number: 21.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_separable]

y—yz y—-y=

=0
v2+y 1+ 22y

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

‘dsolve((y(x)—x*diff(y(x),x))/(y(x)‘2+diff(y(x),x))=(y(x)—x*diff(y(x),x))/(1+x‘2*dﬁff(y(x),x))

y(@) =az

y(x) = — tanh (— arctanh (x) + ¢;)

v/ Solution by Mathematica
Time used: 60.123 (sec). Leaf size: 37

e hY

DSolve [(y[x]-x*y' [x])/(y[x]~2+y' [x])==(y[x]-x*y' [x])/(1+x"2*y"' [x]),y[x],x, IncludeﬁingularSolu

N\ J

x cosh(c;) — sinh(c;)
cosh(c;) — x sinh(cy)

y(z) —

y(x) = az
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