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1.1 problem 1.1
Internal problem ID [4355]

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 [_separablel

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

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

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

y(x) = — LambertW (—i)

C1x

v/ Solution by Mathematica
Time used: 3.139 (sec). Leaf size: 28

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

T

y(z) = -W (—E_HI)
y(z) =0



1.2 problem 1.2
Internal problem ID [4356]

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 [_separablel

v +azy’ + (2 —yz®)y' =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 35

-

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

-/

—cjz+1
LambertW(—e ; >a:+clx—1

y(z) =ze ’

v Solution by Mathematica
Time used: 5.328 (sec). Leaf size: 30

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




1.3 problem 1.3
Internal problem ID [4357]

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 [_separablel

ry(z®+1)y —y* =1

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 54

-

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

-/

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

y(z) = 2 +1
V(@2 +1) (az?-1)
y(z) = - 2 +1



v/ Solution by Mathematica
Time used: 1.211 (sec). Leaf size: 131

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

z) = —
() 241
V14 (—1+e2) 2
%
¥(@) z?2+1
y(z) = —i
y(z) =i
21
z) —
u(z) z?2+1
2 —_1
y(w) >
z2+1



1.4 problem 1.4
Internal problem ID [4358]

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 [_separablel

y? — <y+\/1+y2) (m2+1)%y’:—1

v/ Solution by Maple
Time used: 0.063 (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), singsol=all)

X

V241

v/ Solution by Mathematica
Time used: 15.063 (sec). Leaf size: 115

In (1+y(z)?)

2 +Cl=0

— arcsinh (y(z)) —

-

LDSolve [(1+y[x]~2)-(y[x]+Sqrt [1+y[x] ~2] ) * (1+x~2)~(3/2) *y' [x]==0,y[x],x, Include}'ingularSolutio

i(1+ e

y(z) - — =
\/ 1+ 2e Va2

i(l n eﬁm)

y(z) — =
V14207t

y(z) = —1

y(x) — i



1.5 problem 1.5
Internal problem ID [4359]

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 [_separablel

sin (z) cos (y) — cos (z) sin (y)y' =0

v/ Solution by Maple
Time used: 0.031 (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(x) = arccos <M>

C1

v/ Solution by Mathematica
Time used: 5.43 (sec). Leaf size: 47

LDSolve [Sin[x]*Cos[y[x]]1-Cos [x]*Sin[y[x]]*y' [x]==0,y[x],x,IncludeSingularSolut Jﬁons -> True]

y(z) = — arceos (%cl cos(x))

y(z) — arccos (%cl cos(x))



1.6 problem 1.6
Internal problem ID [4360)]

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 [_separablel

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

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 47

N

dsolve(sec(x) ~2*tan(y(x))+sec(y(x)) ~"2*tan(x)*diff (y(x),x)=0,y(x), singsol=a11?

J

-

N

2tan(z)c; ¢ tan(xz)?—1
arctan <c2 tan(z)2+1’ cr“} tan(z)2+1 )
y(z) = —

v/ Solution by Mathematica
Time used: 0.457 (sec). Leaf size: 68

e

kDSolve [Sec[x] “2*Tan[y[x]]+Sec[y[x]]~2*Tan[x]*y' [x]==0,y[x],x, IncludeSingularSﬁ;alutions -> Tru

y(x) — — arccos(— tanh(arctanh(cos(2z)) + 2¢;))
y(x) — = arccos(— tanh(arctanh(cos(2z)) + 2¢1))
ylz) =0

y(z) — D)

y@%+g



1.7 problem 3.1
Internal problem ID [4361]

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

Problem number: 3.1.

ODE order: 1.

ODE degree: 1.

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

(—z+y)y +y=0

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

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

(¢) = - o
viE = LambertW (—z e—1)

v Solution by Mathematica
Time used: 3.943 (sec). Leaf size: 25

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

y(z) — "W (—eiz)

y(z) =0

10



1.8 problem 3.2
Internal problem ID [4362]

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]

2vzy —z)y +y=0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 18

-

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

| —

1n(y(x>>+#(m)—cl=o

v/ Solution by Mathematica
Time used: 0.244 (sec). Leaf size: 33

DSolve [(2*Sqrt [x*y [x]]-x)*y' [x]+y[x]==0,y[x],x,IncludeSingularSolutions -> Tr#e]

J

N\

Solve 2 + 2log (@) = —2log(z) + c1,y(z)

y(z)

T

11



1.9 problem 3.3
Internal problem ID [4363]

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]

zy —y— V22 +y2=0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 26

-

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

—ca1z? + /2% +y () + y(z) 0

xr2

-/

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

LDSolve [x*y' [x]-y[x]-Sqrt [x~2+y[x] ~2]==0,y[x],x,IncludeSingularSolutions -> Trj.le]

y(z) — %e‘cl (—1+4 e*'2?)

12



1.10 problem 3.4
Internal problem ID [4364]

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]

—y cos (Q) + x cos (Q) y = —2x
x x

v Solution by Maple
Time used: 0.0 (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(xz) = —arcsin (In (z) + ¢1) =

v/ Solution by Mathematica
Time used: 0.359 (sec). Leaf size: 15

LDSolve [(x-y[x]*Cos [y [x]/x])+x*Cos [y [x] /x]*y' [x]==0,y[x],x, IncludeSingularSolu};ions -> True]

y(z) — zarcsin(— log(z) + ¢1)

13



1.11 problem 3.5
Internal problem ID [4365]

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‘, ‘cl

8y + (by + Tz)y = —10z

v/ Solution by Maple
Time used: 0.172 (sec). Leaf size: 38

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

y(z) = x(RootOf (_Z2%ciz® —2_ZPcz® + _Z%cia® — 1)5 — 2)

v/ Solution by Mathematica
Time used: 2.163 (sec). Leaf size: 276

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

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

14



1.12 problem 4.1
Internal problem ID [4366]

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

Problem number: 4.1.

ODE order: 1.

ODE degree: 1.

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

—y+QRy—-1)y =-2z-1

v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 67

Ldsolve ((2*xx-y(x)+1) +(2*y (x) -1) *diff (y(x) ,x)=0,y(x), singsol=all) J
y(z)
V15 tan (RootOf (v/15 In ((1 + 4z)*sec (_2)*) — 3v/15 In(2) + V15 In (3) + V15 In (5) + 2v/15¢; —
B 16
z 9
+ 1 + 16

v/ Solution by Mathematica
Time used: 0.139 (sec). Leaf size: 85

e B

LDSolve [(2*x-y [x]+1)+(2*y [x]-1) *y' [x]==0,y[x],x,IncludeSingularSolutions -> Trj.le]

—2y(z) + 8z + 3\ _ 2(822 + 8y(z)? — (4z + 9)y(z) + 62 + 3)
Solve {2\/ﬁarctan ( VI5(2y(@) — 1) > =15 (log ( (A 1 1) )

+2log(4z + 1) + 801) ,y(z)]

15



1.13 problem 4.2
Internal problem ID [4367]

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‘, ‘cl

3y+(Ty—3z+3)y' =7z -7

v/ Solution by Maple
Time used: 0.297 (sec). Leaf size: 1814

Ldsolve ((3xy (x) -T*x+7) +(T*y (x) -3*x+3) *diff (y(x) ,x)=0,y(x), singsol=all) J

Expression too large to display

v/ Solution by Mathematica
Time used: 60.698 (sec). Leaf size: 7785

-

N
LDSolve [(3*y [x]-T*x+7)+(7T*y [x] -3*x+3) *y' [x]==0,y[x],x, IncludeSingularSolutionsJ -> True]

Too large to display

16



1.14 problem 6.1
Internal problem ID [4368]

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]

xy 1
2+1  2r(r2+1)

Y+

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

Ldsolve(diff (y(x) , %) +x/ (1+x~2) %y (x) =1/ (2%x* (1+x~2)) ,y(x), singsol=all) J

@) — — arctanh (ﬁ) + 2¢4
2vr2 +1

v/ Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 33

e N

LDSolve [y' [x]+x/(1+x72) *y [x]==1/(2*x* (1+x72) ) ,y [x] ,x,IncludeSingularSolutions j—> True]

arctanh(v/z2 + 1) — 2¢;

y(@) = - 2vx2 + 1

17



1.15 problem 6.2
Internal problem ID [4369]

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]

r(-*+1)y + (22° - 1)y =as®

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

e

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

~—  /

y(@)=o(Ve—1vitae +a)

v/ Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 23

e \

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

y(x) — x(a + clm>

18



1.16 problem 6.3
Internal problem ID [4370)]

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]

Yy _z+vV-22+1

(~a2+1)?2  (-22+1)

y +

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

-

Ldsolve (diff (y(x),x)+y(x)/(1-x"2)~(3/2)=(x+sqrt(1-x~2))/(1-x"2)"2,y(x), singso}[=a11)

J(&) = (/em(ﬁm)

dr+c |e V=T
(@ —1)°(1+2)’ )

v Solution by Mathematica
Time used: 0.169 (sec). Leaf size: 38

LDSolve [y' [x]+y[x]/(1-x"2)~(3/2)==(x+Sqrt[1-x"2])/(1-x"2) "2,y [x],x, IncludeSingj.llarSolutions -

19



1.17 problem 6.4
Internal problem ID [4371]

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)
2

y' +ycos(x) =

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 4 e~ 50@¢,

v/ Solution by Mathematica
Time used: 0.052 (sec). Leaf size: 18

r

N
LDSolve [y' [x]+y[x]*Cos [x]==1/2*%Sin[2*x] ,y [x] ,x,IncludeSingularSolutions -> Truel]

y(z) = sin(z) + ce™ @ — 1

20



1.18 problem 6.5
Internal problem ID [4372]

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]

(2" + 1)y + y = arctan (z)

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

e

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

~—  /

y(z) = arctan (z) — 1 + e~ @ctan(@g,

v Solution by Mathematica
Time used: 0.143 (sec). Leaf size: 18

LDSolve [(1+x72) *y' [x]+y [x]==ArcTan[x],y[x],x,IncludeSingularSolutions -> True]J

y(z) — arctan(z) + c;e” @) 1

21



1.19 problem 10.1
Internal problem ID [4373]

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 [_separablel

(—2*+1)2 —2zz—azz’ =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,z(x), singsol=all)

-/

1
#z) = vVr—1+4/14+xc1 —a

v/ Solution by Mathematica
Time used: 3.943 (sec). Leaf size: 47

N

DSolve[(1-x72) *z' [x] -x*z [x]==a*x*z[x] "2,z [x] ,x,IncludeSingularSolutions -> Tr#e]

J

-

N\

e
@) = V11— 22 + ae
z(z) =0
1
_) [
o) =~

22



1.20 problem 10.2
Internal problem ID [4374]

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 —al=z+1

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 106

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

((e®c1a®> — 1+ (-1 —z)a) a)%

z(z) = ;
_ ((e®®cia® — 1+ (—1—1)a) a)% (1 + z\/§)
A0 = 2a
_ (e~ 1+ (-1-2)a)a)* (iv3 -1)
)= 2a

v/ Solution by Mathematica
Time used: 14.566 (sec). Leaf size: 111

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

3/q2 ar __ 1)—1
_)\/acle a(z+1)

z(x) 23
vV—1¥/a%cie® —a(z+1)—1
z(z) = — 33
(=1)*3¢/a2cie® —a(zx +1) — 1
z(z) = 23

23



1.21 problem 10.3
Internal problem ID [4375]

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 [_Bernoullil

2 +222—2a1322 =0

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

Ldsolve (diff (z(x) ,x)+2*xx*z(x)=2*a*x"3*z(x) ~3,z(x), singsol=all) J
2
z(z) = — .
Vidaz? +4e¥c; + 2a
2

z(z) =

V4az? +4e*’c; 4 2a

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

LDSolve [z' [x]+2*x*z [x]==2%a*x~3*z[x] ,z[x] ,x, IncludeSingularSolutions -> True] J

—z2

(l(E4
z2(z) = cre 2
z(z) = 0

24



1.22 problem 10.4
Internal problem ID [4376]

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 [_Bernoullil

2/ + zcos (z) — 2"sin (2z) =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 49

\ >

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

. ) o
Z(x) B (esm(z)(n—l)cln _ esm(z)(n—l)cl + 2sin (.’E) n — 2sin (:1,') + 2) n—1
- n—1

v/ Solution by Mathematica
Time used: 6.964 (sec). Leaf size: 36

‘ DSolve[z' [x]+z[x]*Cos[x]==z[x] "n*Sin[2*x],z[x],x,IncludeSingularSolutions -> jl'rue]

- 2
z(z) = (cle(”_l) sin(e) 4. —] + ZSin(z)) =0

25



1.23 problem 10.5
Internal problem ID [4377]

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 [_Bernoullil

oy +y—In(z)y*=0

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

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

@)=
v = 14+ ¢z + In (z)

v/ Solution by Mathematica
Time used: 0.157 (sec). Leaf size: 20

‘ DSolve [x*y' [x]+y[x]==y[x] "2*Log[x],y[x],x,IncludeSingularSolutions -> True] ‘

1
+cxr+1

y(z) — og(2)
y(x) =0

26



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
problem 4
problem 5
problem 6
problem 7

problem 8.1 . . . . .. L

problem 10

27



2.1 problem 1
Internal problem ID [4378]

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]

3zy’® + (y° + 3yz®) y = —2°

v Solution by Maple
Time used: 0.047 (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=a11)}

\/—301372 — 83zt +1
y(z) = NG
\/—301:v2 ++/8crt + 1
(z) = NG
\/—301362 — 82zt +1
y(z) = — e
\/—301352 + /8t + 1
y(x) = - \/0_1

Y
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v/ Solution by Mathematica
Time used: 8.383 (sec). Leaf size: 245

kDSolve [(x~3+3*x*xy[x] ~2) +(y [x] "3+3*x~2*y [x]) *y' [x]==0,y[x],x, IncludeSingularSo}Lutions -> True

\/ 3% — 8z + el

y(x) — \/ —3x2 — \/8x + elr

y(z \/ 322 + V81 + et
y(x \/—2\/_\/_4 — 3z
y(x) — \/ 2v2Vzt — 322

y(x \/2\/_\/_ 32
y(x) — \/2\/_\/_ Ry

) =
)
) =
y(@) = /322 + VBT o
) =
)
) —
)
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2.2 problem 2
Internal problem ID [4379]

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]

vy _
< — S
x x
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 23
Ldsolve ((A+y(x)~2/x72) -2*y (x) /x*diff (y(x) ,x)=0,y(x), singsol=all) J

y(@) =V +a)z

y(@) = —v(c+a)z

v/ Solution by Mathematica
Time used: 0.186 (sec). Leaf size: 38

e

kDSolve [(1+y[x]~2/x72)-2*y [x] /x*y' [x]==0,y[x] ,x,IncludeSingularSolutions -> Trﬁ.\e]

y(@) = —Vavz+a
y(@) = Vv +o

30



2.3 problem 3
Internal problem ID [4380)]

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?\ ,
v\ )V 0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 22

Ldsolve ((B*x/y(x)"3)+(1/y(x)"2-3*x"2/y(x) ~4) *diff (y(x) ,x)=0,y(x), singsol=a11)J

1
y(z) =3 \/_ LambertW (—3c;z2) ?

v/ Solution by Mathematica
Time used: 6.543 (sec). Leaf size: 66

‘ DSolve [ (3*x/y[x] ~3)+(1/y[x]~2-3*x~2/y[x] ~4) *y' [x]==0,y[x],x, IncludeSingularSoiutions -> True

u(@) = - VW (—3e~2122)
VW (—3e—2122)
y(z) =0

y(z) —
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2.4 problem 4
Internal problem ID [4381]

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, _rational]

'
vy + 4 Y

— = —x
$2+y2 $2+y2

v Solution by Maple
Time used: 0.062 (sec). Leaf size: 26

4 hY

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,ykx), singsol=al

N\ J

y(z) = cot (RootOf (2¢;sin (_2)* —2_Zsin(_2)* +2?)) x

v/ Solution by Mathematica
Time used: 0.108 (sec). Leaf size: 31

LDSolve [x+y [x]*y' [x]+x/ (x"2+y [x] " 2)*y' [x]- y[x]/(x"2+y[x]"2)==0,y[x],x, IncludejéingularSolutio

z 2’ | y(z)®
Solve [— arctan (M) + 5 + =y = c1,y(x)
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2.5 problem 5
Internal problem ID [4382]

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]

e;+e§(1—£) y =-1
Y
v Solution by Maple

Time used: 0.016 (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=a;})

y(z) = — v
LambertW (&>

cixz—1

v/ Solution by Mathematica
Time used: 1.182 (sec). Leaf size: 34

LDSolve [(1+Exp [x/y [x]1 1) +Exp [x/y [x]1*(1-x/y [x]) *y ' [x]==0,y [x] ,x, IncludeSingularﬁSolutions -> T1

y(w) ~ _W (x—avecl)
y(z) — W)
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2.6 problem 6
Internal problem ID [4383]

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 (2 +y> + 2z) +2ye”y =0

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

e N
Ldsolve (exp (x) * (x~2+y (x) "2+2*x) +2*y (x) *exp (x) *diff (y(x) ,x)=0,y(x), singsol=a11})

y(x) = e %c; — 2
y(xz) = —v/e %c; — a2

v/ Solution by Mathematica
Time used: 5.67 (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, IncludeSingularSjolutions -> Tru

y(x) > —/—22+ e
y(z) = /-2 4+ cre~®
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2.7 problem 7
Internal problem ID [4384]

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 (nx + my) — msin (mz + ny) + (m cos (nz + my) — nsin (mz + ny))y' =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 43

[dsolve ((n*cos (n*x+m*y (x) ) -m*sin (m*x+n*xy (x) ) )+ (m*cos (n*x+m*y (x) ) -n*sin (m*x+n*y}x) ))*diff (y(x)

—nz + RootOf (2m?z — 2n?z — 2 arcsin (sin (_Z) + ¢1) m — mm + 2_Zn)
m

y(z) =

v/ Solution by Mathematica
Time used: 0.741 (sec). Leaf size: 50

‘ DSolve [ (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]]) *y' [x]==0,

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

35



2.8 problem 8.1
Internal problem ID [4385]

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]

/ /!

z LW Ly
\/1+$2+y2 \/1+x2+y2 £C2+y2 $2+y2

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 25

‘dsolve( x/sqrt (1+x72+y(x) "2) + y(x)/sqrt(1+x"~2+y(x) "2)*diff (y(x) ,x)+ y(x)/(xT2+y(x)‘2) - x/

T

y(z)

v Solution by Mathematica
Time used: 0.264 (sec). Leaf size: 27

arctan( >+\/1+w2+y(x)2—01:0

LDSolve [ x/Sqrt[1+x~2+y[x]~2] + y[x]/Sqrt[1+x~2+y[x]~2]*y' [x]+y[x]/(x"2+y[x] ‘2;) - x/(x"2+y[x]

Solve {arctan (ﬁ) + V22 +y(r)2+ 1 = cp,y(x)
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2.9 problem 10
Internal problem ID [4386]

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 [_Riccati]

X Solution by Maple

‘dsolve( x"n/ (bxy(x) "2-c*x~ (2*a) ) *diff (y(x) ,x) - a*y(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

‘ DSolve [x"n/ (b*xy[x] "2-c*x~ (2*a) ) *y' [x] - axy[x]*x~(a-1)/(bxy[x] 2-c*x~(2*a)) +‘ x"(a-1)==0,y[x

Not solved
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3.1 problem 2
Internal problem ID [4387]

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: 0.016 (sec). Leaf size: 22

-

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

-/

1
y(z) = V2 \/ ~ LambertW (—2¢,22) ’

v/ Solution by Mathematica
Time used: 7.214 (sec). Leaf size: 66

LDSolve [2xx*y [x]+(y [x] "2-2*x"2) *y' [x]==0,y[x] ,x,IncludeSingularSolutions -> Trﬁ.\e]

_ iv2z

VW (—2e-2c112)
y(e) = VW (—2e—2c142)
y(z) =0

y(z) —
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3.2 problem 4
Internal problem ID [4388]

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

Problem number: 4.

ODE order: 1.

ODE degree: 1.

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

2 2y’: 1 v

Y z r Yy

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 51

-

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

N\

_cx — /5% +4

y(z) = %
oz ++/bric? +4
y(z) = 5

1

v/ Solution by Mathematica
Time used: 0.46 (sec). Leaf size: 102

LDSolve [1/x+1/y [x]*y' [x]+2% (1/y [x]-1/x*y" [x])==0,y[x] ,x, IncludeSingularSolutiojls -> True]

y(z) — %(x ~ VBa? %)
y(z) — %(:c + /522 — 4661)
y(@) = 3 (- V5V2)
y(x) = %(\/ﬁx/ﬁ +)
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3.3 problem 5.1
Internal problem ID [4389]

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]

zy —y— V22 +y2=0

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

-

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

—ca1z? + /2% +y () + y(z)

xr2

-/

v/ Solution by Mathematica
Time used: 0.336 (sec). Leaf size: 27

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

y(z) — %e‘cl (—1+4 e*'2?)
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3.4 problem 5.2
Internal problem ID [4390]

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‘, ‘cl

8y + (by + Tz)y = —10z

v/ Solution by Maple
Time used: 0.187 (sec). Leaf size: 38

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

y(z) = x(RootOf (_Z2%ciz® —2_ZPcz® + _Z%cia® — 1)5 — 2)

v/ Solution by Mathematica
Time used: 2.162 (sec). Leaf size: 276

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

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

42



3.5 problem 5.3
Internal problem ID [4391]

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]

2zy —y* + (v + 22y — 2°) y = —2?

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 55

[dsolve ((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), sings\ 1=all)

_1- /42’ +4cz+1
201

_ 14 vV —4x2c} + 4z + 1
201

y(z)

y(z)

v/ Solution by Mathematica
Time used: 1.304 (sec). Leaf size: 75

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

1
y(z) — 3 (ecl —V—42? + decrz + e2cl>

1
y(z) = 5 (\/—4332 + decrz + 21 4 e‘”)
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3.6 problem 5.4
Internal problem ID [4392]

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‘], _rational, [_Abel, ‘2nd type‘, ‘cl

v+ (zy+2°)y =0

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 45

-

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

-/

1++Vex?2+1

y(z) = e
1-— vV Cl.’B2 +1
y(z) = pge.

v/ Solution by Mathematica
Time used: 2.31 (sec). Leaf size: 80

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

6201 _ \/6261 (xz + 6201)

y(x) — .
\/62C1 ($2 + 6201) + 6201
y(x) —
i
y(z) =0
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3.7 problem 5.4
Internal problem ID [4393]

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) . (2)) -+ (non (%) ysin (%) v =1

v Solution by Maple
Time used: 0.062 (sec). Leaf size: 18

Ldsolve ((xxcos(y(x)/x)+y(x) *sin(y(x) /%) ) *y (x)+(x*cos (y(x) /x) -y (x) *sin(y(x) /x) )jkx*diff (y(x),x)

y(z) = z RootOf (_Zcos (_2)z* — c1)

v Solution by Mathematica
Time used: 0.347 (sec). Leaf size: 31

LDSolve [(x*Cos [y [x]/x]+y [x]*Sin [y [x]/x]1) *y [x]+(x*Cos [y [x] /x] -y [x]*Sin [y [x]/x] )ﬂ*x*y '[x]==0,y[x

e o (1)) gt (42)) - 2o .50
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3.8 problem 7.1
Internal problem ID [4394]

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‘], _rational, [_Abel, ‘2nd type‘, ‘cl

(Y’ +zy)y+ (P2 — 1) 2y’ =0

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 25

[dsolve((x‘2*y(x)‘2+x*y(x))*y(x)+(x‘2*y(x)‘2—1)*x*diff(y(x),x)=0,y(x), singso%%all)

y(z) = Tz
_ LambertW (—ze™*)
x

v Solution by Mathematica
Time used: 2.043 (sec). Leaf size: 43

e N

LDSolve [(x~2xy [x] ~2+x*y [x] ) *y [x] + (x"2*y [x] "2-1) *x*y "' [x]==0,y[x],x, IncludeSingujLarSolut ions ->

y(z) = —%
y(r) — —W(_;_Clw)
y(z) =0 .
y(z) — 7
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3.9 problem 7.1
Internal problem ID [4395]

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

(PP +y’r* +ay+ 1) y+ (2% —y’2® —zy+ 1) 2y =0

v Solution by Maple
Time used: 0.063 (sec). Leaf size: 42

[dsolve ((x73*y (x) ~"3+x7~ 2%y (x) ~2+x*y (x) +1) ¥y (x) + (x~3*y (x) “3-x"2*y (x) ~"2-x*y (%) +1)}x*diff (y(x),x)

1
y(z) = Tz
eRoo‘cOf(—esz—2 ln(x)&Z-i—ch %Z-I—Z_Z&Z—i-l)
y(z) =

T

v/ Solution by Mathematica
Time used: 0.219 (sec). Leaf size: 35

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

y(z) = —i

Solve |zy(z) — f@ — 2log(y(z)) = &1, y(z)
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4.1 problem 1.1
Internal problem ID [4396]

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]

v+ 2y = -2 -2z

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

e

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

~—

y(x) = Ve %c; — x?
) = —ore — 2

v/ Solution by Mathematica
Time used: 5.675 (sec). Leaf size: 47

-

N
LDSolve [(x~2+y [x] ~2+2%x) +2*xy [x] *y' [x]==0,y[x] ,x,IncludeSingularSolutions -> Trj.\e]

y(z) > —v/ =22+ cre®
y(z) =/ —22 4+ cre~®
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4.2 problem 1.2
Internal problem ID [4397]

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]

2

y? —2zyy = —x

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

e

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

~—

y(z) =V(+a)z
y(z)=—v/(z+c)zx

v/ Solution by Mathematica
Time used: 0.209 (sec). Leaf size: 38

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

y(z) = —vVzvrt+ o
y(z) = Ve +a



4.3 problem 2
Internal problem ID [4398]

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* —3z%) y =0

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 317

-

Ldsolve ((2xx*xy (x) ) +(y(x) "2-3*x~2)*diff (y(x) ,x)=0,y(x), singsol=all)

-/

1

3
(12\/§ z4/27z2c2—4 1 —108x2c§+8)

1+ 3 + 2 I

3
(12\/3:,:, /2722 —4 c; —108z2c§+8>

y(z) = 3o
y(z) =
2
(1+iv/3) (12\/5 2\/2T523 — Ay — 1082262 + 8) 43— 4(12\/5 2\/2T523 — Ay — 1082%¢2 -
- 1
12 (12\/5 o\/2T2E — A — 108222 + 8) e
y(z)

2
(iv/3 — 1) (12\/5 o\/2T2E —dey — 10827 + 8) P 43+ 4(12\/5 2\/2T02E — dey — 10827 + §
1
12 (12\/3 2\/2T22E — d ey — 108222 + 8) o
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v/ Solution by Mathematica
Time used: 60.189 (sec). Leaf size: 458

kDSolve [(2xx*xy [x])+(y[x] "2-3*x~2) *y' [x]==0,y[x] ,x,IncludeSingularSolutions -> jl‘rue]

1 f/ 27ec1z2 4 3v/81e2c1 4 — 12e4c142 — 2e3cr
3 V2

y(z) =

\3/56201
+ 3
\/ 27e132 + 3v/8le21 gt — 12et132 — 2e3
7,(\/3 + z) €/Q7eclx2 + 3v/8le2c1t — 12¢de1 42 — 2e3c1
6v/2
Z(\/g - 1/) 6201 ecl

— &t

y(z) —

3 22/3 {'/27601.152 + 3V/8le2eigt — 12ede172 — 2e3cr

i(v3—1) {’/ 27e13? + 3v/8le2i gt — 12ete132 — 2e3a1
6v/2
'L(\/§ + Z) e2a el

y(z) > —

+

3 92/3 {’/27601 22 4 3v/81e2c1 24 — 12etc12 — 2¢3cr
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4.4 problem 3
Internal problem ID [4399]

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‘, ‘cl

y+(—z+2y)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
T
y($) == —c1
2 LambertW (—2¢,* )

v/ Solution by Mathematica
Time used: 4.711 (sec). Leaf size: 31

LDSolve [y [x]+(2*y [x]-x) *y' [x]==0,y[x] ,x,IncludeSingularSolutions -> True] J
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5.1
5.2
9.3
5.4
5.5
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Chapter 6

problem 1
problem 2
problem 3
problem 4
problem 5
problem 12
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5.1 problem 1
Internal problem ID [4400]

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, _Riccatil

.’Ey, _ ya+y2 — $—2a
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 74
Ldsolve(x*diff (y(x),x)-a*y (x)+y(x) ~2=x"(-2*a) ,y(x), singsol=all) J

(—z7%1 + a) sinh (%) + (c1a — z7%) cosh (””;a>
cosh (£7) ¢; + sinh (£)

y(z) =

v/ Solution by Mathematica
Time used: 0.393 (sec). Leaf size: 112

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

)

x‘“((aw“ + icy) cosh <§> —i(ac;z® — i) sinh (””;a
)= cosh (£*) — ic; sinh (£°)

y(x) = a — z~%coth (x_ )

y(z

a

%)



5.2 problem 2
Internal problem ID [4401]

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, _Riccatil

2a

oy —ya+y’=z"3

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 119

[dsolve (xxdiff (y(x) ,x)-a*y(x)+y(x) "2=x"(-2%a/3),y(x), singsol=all)

\ ]

y(z)

_((—2a+3x—‘§) 5 +a(a—x—§)>e6’i% ((2a+3x—%)\/x—_%“+a(a+x—%)> o
(Vo T ra) e e, (3o ¥ 40

v/ Solution by Mathematica
Time used: 0.427 (sec). Leaf size: 270

kDSolve [x*xy' [x]-a*y[x]+y[x] “2==x"(-2%a/3),y[x] ,x,IncludeSingularSolutions -> T#ue]

y(z)

x_“/3<(a2x2“/3 3iac1z%/® + 3) cosh (3”” - ) + i(a®c12%%/® + 3iaz®/® + 3¢y ) sinh (—:/3»
_)

(az®/3 — 3ic;) cosh < > + 1 (ac1x%/3 + 3i) sinh <3’” o/ 3>
(a? z20/3 4 3) sinh <3x a/s) — 3423 cosh ( x;a/s)

ax22/3 sinh (#) — 329/3 cosh (#)

y(z) =
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5.3 problem 3
Internal problem ID [4402]

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

Ul+u2=

8
2al 0

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

s

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

~—

3c

T3 (3:13% tan (3\/—_0 (x% - cl)) V—c+ 1)

v/ Solution by Mathematica
Time used: 0.286 (sec). Leaf size: 183

u(z) = —

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

3c(3isinh (34/cy/z) + 8c; cosh (34/c¥/z))

vz ((9iy/c/z — 8c1) cosh (34/c¥/z) + 3 (8y/cc1 ¥/ — i) sinh (31/c¥/z))
3ccosh (3y/cv/x)

V/z (cosh (3y/cv/z) — 3y/c¥/zsinh (3y/ci/x))

u(z) —

u(z) — —
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5.4 problem 4
Internal problem ID [4403]

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
o+ b= —
x

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

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

—+/—bc tan <—‘/_TC(;“’_1)) +z

b x?

u(z) =

v/ Solution by Mathematica
Time used: 0.308 (sec). Leaf size: 98

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

_que%\/ﬁ + \/l_)<1 + 2011'627\/E> +z
x2 (b + 2b3/201627\/5)

z—/b
bx?2

u(z) —

u(z) —

98



5.5 problem 5
Internal problem ID [4404]

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, _specialll

f_a_ 2

8
3

T

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 78

kdsolve (diff (u(x) ,x)-u(x)"2=2%x"(-8/3) ,u(x), singsol=all)

3<tan (3vE (1)} - ) vaa(d)f + 25 - z)
(2)°22(3(2) V2 tan (3v2 ((2)7 — 1)) +1)

z

u(z) = —

99



v/ Solution by Mathematica
Time used: 0.266 (sec). Leaf size: 215

-

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

—

u(z) —

60
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5.6 problem 12
Internal problem ID [4405]

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 [_separablel

Vizt+crd+cal+br+ay
Va+by+cy® + ey’ + fyt

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

Ldsolve ((sqrt (at+bxx+c*x~2+c*x~3+f*x~4) ) / (sqrt (a+b*y (x) +cxy (x) “2+c*y (x) “3+f*y (x}) ~4))*diff (y(x)

1 y(z) 1 p
dx + a+c
Vit +a3c+2c+zb+a V_dif+_dc+ _act _abta

=0

v Solution by Mathematica
Time used: 21.472 (sec). Leaf size: 2239

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

Too large to display
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problem 1
problem 2
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problem 10
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6.1 problem 1
Internal problem ID [4406]

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

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

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

y(z) =3z + ¢
y(x) =2+ ¢

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 21

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

y(xz) = 2x 4+ 1
y(xz) > 3+ 1
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6.2 problem 2
Internal problem ID [4407]

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]

IS

12

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 20

Ldsolve((diff(y(x),x))”2-a“2/x“2=0,y(x), singsol=all)

y(x) =aln(z) + ¢
y(z) = —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 -> True]

-/

y(z) = —alog(z) + &1
y(z) = alog(z) + ¢;
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6.3 problem 3
Internal problem ID [4408]

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 11—z

X

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 45

‘dsolve((diff(y(x),x))"2=(1-x)/x,y(x), singsol=all)

in (2z —1
y(r) = _x(x_1)+ar081n(2x )+cl

y(x) _ _\/m_ arcsin(22z— 1) o

v/ Solution by Mathematica
Time used: 0.058 (sec). Leaf size: 81

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

fvi jr‘f) V(@D + o

y(z) — 2arctan (ﬁ;i) —vV=((z-1z)+ ¢

y(x) — —2arctan (

65



6.4 problem 4

Internal problem ID [4409]

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]

2 2xy’
y —

= +1
Y

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

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

y(x) = —ix
y(z) =iz
Y2

v/ Solution by Mathematica
Time used: 0.466 (sec). Leaf size: 12

6

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

y(x) = —e?y/—2z + e
y(z) = e? V—2z + e
y(z) = —e7 2z + et
y(z) = 32z + e
y(z) =0

y(z) = —iz

y(x) — iz



6.5 problem 5
Internal problem ID [4410)]

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: 0.015 (sec). Leaf size: 207

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

—c1—a+tz —c1—a+zx
—cj—arx e
7) —a+zx—cq

—a LambertW <2970i> —a+z—c] —a LambertW(ze il
a3y 1 a5
y(xz)=e a a3 +e a

a? (LambertW (—M) + 2) LambertW (_ 2\/Ee_:2a+x >
y(z) = n

a® (LambertW (M) + 2) LambertW (—2\/5621(1”90 )
y(z) = n
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v/ Solution by Mathematica

Time used: 0.803 (sec). Leaf size: 123

-

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

y(x) — InverseFunction

y(x) — InverseFunction

y(x) =0

[ V/AFIb + a2 + alog (b(a — VA#1b + a?))

VAFIb + a® — alog (VA#1b + a® + a)

2b

68
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|
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X
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T
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6.6 problem 6
Internal problem ID [4411]

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]

—ay — by’ = -z

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 80

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

(a® + 4a:b)% + 12¢1b? — 6axb

y(z) =

12562
y(z) = 12¢:6% — a?v/a? + 4zb — 6azxb — 4bz/a? + 4xb

1262

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

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

(2) > (a® + 4bx)3/2 — 6abz + 12b%c;
yiF 1262
((12-|—4bw)3/2
6b
2b

+ ax

y(x) = — +

69



6.7 problem 7
Internal problem ID [4412]

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—y1+y?—ay =0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 112

e

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

~—

y(z) 1 ) y(z) 1
— d ala +/ d a—-c
/ a a++v _a?+a2—-1 a a+v _a@+aZ—1 1
+z=0

y(z) 1
/ d_a|a®
—a_a++v_a+a%—

y(z) 1
— / d al—c+z=0
—a_a++/_a*+a%—
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v/ Solution by Mathematica
Time used: 0.597 (sec). Leaf size: 210

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

y(z)
a(log (\/#12+a2 1 #1 —a+1) +log (\/#12+a2 1 #lta— 1)) —(a
— InverseFunction 3
a?—1
+Cl:|
y(z)
a(log (x/#12+a2— —#1l—a-— 1) + log (x/#12+a2— —#1+a+1>> —(a
— InverseFunction 3
a?—1
+Cl:|
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6.8 problem 8
Internal problem ID [4413]

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]

—\/1+y?—ay = —x

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 113

e

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

~—

ar® +zva?+ 22— 1+ (In(z++va®>+22—1)+2¢) (1+a)(a—1)

y(@) = 22 — 2
y(@) = ar®—zva?+22—1—(1+a)(a—1) (In(z+Va>+22—1) — 2¢;)
202 — 2

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

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

Y e
y(x)—)%(x(ax a;z_-ll-fc 1) +log(*/a2+m2—1—1‘>>+cl
1(z(Va?+22—1
y(ﬂf)—>§<x( g _;:_1 +ax)—log(\/a2+z2—1—:c>>+01
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6.9 problem 9
Internal problem ID [4414]

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]

LV

T

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 33

e

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

~—

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

v Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 89

-

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

y(z) = %(log (1 - %) ~log (\/% + 1) + 2c1>
y(z) = %(—log (1 _ %) + log (\/% +1) +201)
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6.10 problem 10
Internal problem ID [4415]

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
z? <1 + y'2> = qa?

74



v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 605

Ldsolve (x~2% (1+(diff (y(x),x))~2)"3-a"2=0,y(x), singsol=all) J

:va?:cl a2— a2x2 2
+\/ (a*2)3 -~ )3) (@20)}

a

1N

z(a2x 3 a?—(a?zx 3
_\/( )3( 2( )3) a2+c1(a2m)

a

y(x) = (a2x)%

o (@) et |
T (a22)?
y(r) =

[

i(a2x 3 ia2—v/3a? )z(a2x 3 2
\/5\/—:1: (z\/§ (a?z)’ + (a?z)? +2x> \/(2( i 2\/5 Jataa)? (2(a2:19)g +a2+i\/§a2>

4\/<z (azsc)% + 2iz — /3 (aQw)%> x (a2x)%

+c
y(x)

V2 \/ - (zx/g (a22)7 + (a2z) + 256) \/ (%(a%)%+m2‘;\/§a2>w(a%)% (2(a2x)§ +a%+iv/3 a2>
B 4\/<z (a2x)% + 2iz — /3 (a2x)%> x (aQ:v)%

+c

) <_2 (@) Va4 (i v2) a2> \/ ((m_gaz_i(;zx)%)x(aax)% + doy(a?a)}
le) = 4 (a%)g
. (_2 (@) Va4 (16— v2) aQ) \/ ((m_l)az_z:;zm%)z(azw)é  ter(aa)?

y(z) = -

4 (a%)g
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v/ Solution by Mathematica
Time used: 18.927 (sec). Leaf size: 375

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

J

_}\/—/ (2% — a?%) + ¢4

y(z) > vz ——1( 23 _ 2/3)—|-cl
T

1 i (V3+1) a3
y(x) — €1 — _\3/5\/_1 + 2.’[;2/3

y(w)—>1€/5\/ 4 V3] et (207 + (1-v3) a*) +

212/3

<2x2/3 + (1 _ z«/ﬁ) a2/3>

i (V3—1i) a3

]' 3
y(z) > — 5\/5\/—1 - 0023
i (V3—1i)a??

y(z) = =v/T\[ -1 — 50773 (2 23 4 <1+2\/_> 2/3>—|—cl

76
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6.11 problem 11
Internal problem ID [4416]

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]

(a+z)?

12
-1
y + 2az + z2

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

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

y(x)=a1n<x+a—|— x(2a—|—w)> +¢

y(x) = —aln (m—l—a—l— m(2a+m)) +c

v/ Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 107

LDSolve [1+(y' [x])"2==(x+a) "2/ (x"2+2*a*x) ,y[x] ,x,IncludeSingularSolutions -> Trﬁ.\e]

_2a\/5\/mlog (vV2a+z — /x)

y(z) — 22+t o) +a
y(x) — 2aﬁ\/m;s2ga(T - V2) +c

7



6.12 problem 12
Internal problem ID [4417]

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—ay —y +y° =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 22

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

1+ x)2
o) = T2

y(x)=ci(—as+z+1)

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 28

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

y(xz) > alz+1—¢)
y(w) = 3@+ 1)
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6.13 problem 13
Internal problem ID [4418]

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—zy —\/0?—a?y? =0

v/ Solution by Maple
Time used: 0.297 (sec). Leaf size: 22

e B

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

y(z) = 1z + /) —a2E + b2

v/ Solution by Mathematica
Time used: 0.349 (sec). Leaf size: 38

Ia N

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

y(x) = Vb —a’c? + iz
y(z) = Vb2

79



6.14 problem 14
Internal problem ID [4419]

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‘],

y—xy —z\/1+y?=0

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 97

_rational, _Bernoulli]

[dsolve(y(x)=x*diff(y(x),x)+x*sqrt(1+(diff(y(x),x))‘2),y(x), singsol=all)

~—

<\/ e 201+w)\/ T (—2¢; + ) —x+c1)

y(z) =

V= (—2c; + )
o) — <,/ e 2cmc)\/ z (—2¢1 + ) :c—cl>

V—z(—2c + )

v/ Solution by Mathematica
Time used: 0.269 (sec). Leaf size: 37

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

y(x) = —v/—2z(z — 1)

y(x) = /—z(z — 1)
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6.15 problem 15
Internal problem ID [4420]

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—ay —az\/1+y?=0

v/ Solution by Maple
Time used: 0.046 (sec). Leaf size: 340

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

. ( V=22a2+224y(2)2 aty(e) )
arcsinh 3
\/—w2a2+y(x)2a2+2 —z2a2 422 +y(x)? ay(z)+z2+y(z)? (“ _l)z
x — €

(a2—1)%z2 ¢ !

\/ —z2a2+y(z)2a2+21/ —r2a2+22+y(z)? ay(z)+z2+y(z)?

(a2—1)2z2
| <_¢ma+y@>
arcsinh 2
\/—x2a2+y(x)2a2—2\/ —z2a2 422 +y(x)? ay(z)+z2+y(z)? (a _1)z
T — €

(a2—1)222 ¢ !

\/—m2a2+y(m)2a2—2\ [ —x2a24-z2+y(x)? ay(z)+z2+y(z)?

(a2—1)%z2

=0
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v/ Solution by Mathematica
Time used: 0.993 (sec). Leaf size: 223

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

2iarctan [ —%2 | — 2garctan | —2© | 4+ qlog <y(vv)2 + 1)
oy ot Tl —a)

Solve T _ —
+ C1, y(.’L‘)

—2arctan | ——¥@ + 2ia arctan @ +alog (ﬁ + 1>

x )2 x
z\/@ m\/‘@ alog (z — a’z)

Solve g _ e
+ C1, y(m)
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6.16 problem 16
Internal problem ID [4421]

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]

—yy —ay” ==z

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 396

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

e (362) - Vf1az +y o))
\/ —y(z)+1/4az+y(c)?—2a \/ —y(z)+1/4az+y(c)?+2a
daz+y(x)2—2a2+2az

9 y(z)2—y(z) a—(y(@)— 4aw+y(m)2 3
<y(:c) —\/4daz +y (:c)z) —3In(2) +2In \/ o2 . ( ) NG

4\/y(w)2—y(a:) daz+y(z)? —2a2+2az

a2

+x

=0

¢ <y(x) +\/4daz +y (x)z)
2\/—y(x)—y/4az+y(z)2—2a \/—y(x)—\/4a$+y(z)2+2a

2\/y(w)\/4aa:+y(z)2_2a2+2aw+’y(w>2 a— y(m)-i-\/m V2
(_3—1‘;@) +1n - ( ) (y(x) Tyderty (x)Z) v2

+x

a

2\/y(z) daz+y(z)?—2a2+2az+y(z)?

a2

=0
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v/ Solution by Mathematica
Time used: 0.55 (sec). Leaf size: 79

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

2aK[1] arctan ( v Ilq_lﬁ_[i]z)
Solve | ¢ z

B J1- K[
ClK[l] xT

N . aKm} {y(2), K1)}

NI A i)
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6.17 problem 17
Internal problem ID [4422]

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], _dAlembert]

yy —a\/1+y?=—z

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 237

e

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

~—

y(x)
= csc (RootOf ((sin (_2) _Za+sin (_Z) c;—cos (_Z) a—z) (sin (_2Z)_Za+sin (_Z) c;+cos (_Z) a—z)))
( —)cot (RootOf ((sin (_2)_Za+sin(_Z)c;—cos(_Z)a—z) (sin(_Z)_Za+sin (_Z) c;+cos(_Z) a—x)
y(z
= csc (RootOf ((sin (_2) _Za+sin (_2Z) c;+cos (_Z) a+z) (sin (_2) _Za+sin (_2Z) c; —cos (_2Z) a+1)))
—cot (RootOf ((sin (_2) __Za+sin (_Z) ¢y +cos(_2Z) a+z) (sin (_2)_Za+sin (_Z) c;—cos(_Z) a+zx)
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v/ Solution by Mathematica
Time used: 3.538 (sec). Leaf size: 388

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

2a+/a2y(z)2—at arctan ‘“”\/y(au)f—a2
y(m)(\/‘12 (y(m)L“z)*\/a2(7a2+z2+y(z)2))+a21 . . _ i
NG — JECETE T
Solve n

a+/y(z)? — a? arctan (@)
_ =cy, y($)

Va2 (y(x)? — a?)

a\/y(e)? — a?arctan (L)

Solve
Va2 (y(z)? —a?)
2a\/a?y(z)?—a arctan( az\/y()2—a? ) T
\/(12 (—a,2 —l— x2 + (x)?) _ 'y(iﬂ)(\/a2(—a2+z2+y(w)2)_\/a2 (y(w)z—a2))+a2$
+ i Vy(z)2—a? .
a? =c1,yY()
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6.18 problem 18
Internal problem ID [4423]

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)]‘]]

VY- +yy =

v/ Solution by Maple
Time used: 0.063 (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=a11})

Neprr
y(z) = ———
vV—-1—4z
y(@) = ——
y(z) = — \/41;2 + (=8¢ 2— Dz +42 —1
y(z) = V4z? + (—8c; —4)x +4c2 — 1

2

v/ Solution by Mathematica
Time used: 0.236 (sec). Leaf size: 69

LDSolve [y [x]1*y' [x]==x+(y[x]"2-y[x] 2% (y' [x])~2),y[x],x, IncludeSingularSolutionJE -> True]

1
y(z) — —5\/4952 —4(1+4c1)z — 1+ 16¢42

1
y(x) — 5\/4332 —4(1+4c1)z — 1+ 16¢42
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6.19 problem 19
Internal problem ID [4424]

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]

PP S ——
V1i+y?  J1+y?

v/ Solution by Maple
Time used: 0.156 (sec). Leaf size: 49

Ldsolve(y(x)-l/sqrt(1+(diff(y(x),x))“2)=(x+diff(y(x),x)/sqrt(1+(diff(y(x),x))f?)),y(x), sings

1
a \/_ (—c1tz+1)(z—c1-1) +1

y(z) = -
\/_ (—c1tz+1)(z—c1—-1)

v/ Solution by Mathematica
Time used: 42.598 (sec). Leaf size: 15753

DSolve[y[x]-1/Sqrt [1+(y' [x])~2]==(x+y' [x]/Sqrt [1+(y' [x])~2]),y[x],x, IncludeSi#gularSolutions

N\

Too large to display

88



6.20 problem 20
Internal problem ID [4425]

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‘],

y—2zy — 2y’ =0

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

_rational, _dAlembert]

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

y(@) = -z
y(z) = c1 + 2y/c1x
y(z) = a1 — 2y

v Solution by Mathematica
Time used: 0.116 (sec). Leaf size: 63

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

y(z) — e — 27 \/z
y(z) = 2e TVT+e ™
y(z) =

y(z) =
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6.21 problem 21
Internal problem ID [4426]

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 [_separablel

_ / _ /
y—zy y-—ay _,

v2+y 1+ 2y

v Solution by Maple
Time used: 0.032 (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*diff(y(x),x)

N\

y(z) = az
y(x) = — tanh (— arctanh (z) + ¢)

v/ Solution by Mathematica
Time used: 60.122 (sec). Leaf size: 45

LDSolve [(yx]-xxy' [x])/(y[x]"2+y' [x])==(y[x]-x*y' [x])/(1+x"2*xy' [x]),y[x],x, IncjludeSingularSol
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