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1.1 problem 1l.a

Internal problem ID [3080)]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 7, page 37

Problem number: 1.a.

ODE order: 1.

ODE degree: 1.

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

-y’ + y'yr = -2

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

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

y(z) = v=2In(z) + a1z
y(2) = —v/—2In(z) + a1z
v/ Solution by Mathematica
Time used: 0.186 (sec). Leaf size: 36

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

y(z) = —z/—2log(z) + ¢1
y(z) = &/ ~2log(z) + 1




1.2 problem 1.b

Internal problem ID [3081]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 7, page 37

Problem number: 1.b.

ODE order: 1.

ODE degree: 1.

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

yx? — 2y — 2y =0

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

Ldsolve(x’?*diff (7(x) ,x) -2*x*y (x) -2%y (x) ~2=0,y(x), singsol=all) J
2
T
y(z) = —2x + ¢

v/ Solution by Mathematica
Time used: 0.143 (sec). Leaf size: 22

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




1.3 problem 1.c

Internal problem ID [3082]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 7, page 37

Problem number: 1.c.

ODE order: 1.

ODE degree: 1.

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

y'z* — 3(y* + 2*) arctan <g> —yz =0
T

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

Ldsolve(x‘2*diff(y(x),x)=3*(x“2+y(x)“2)*arctan(y(x)/x)+x*y(x),y(x), singsol=a;})

y(z) = tan (c12°) =

v/ Solution by Mathematica
Time used: 0.179 (sec). Leaf size: 37

‘ DSolve [x~2xy' [x]==3%(x"2+y[x] "2) *Arctan [y [x]/x] +x*y[x],y[x],x, IncludeSingular$olutions -> Tr

y(@)
x

dK[1] = 3log(z) + c1,y(z)

. Arctan(K[1]) (K[1? + 1)

Solve [ / 1



1.4 problem 1.d

Internal problem ID [3083]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 7, page 37

Problem number: 1.d.

ODE order: 1.

ODE degree: 1.

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

z sin <Q> Yy — sin <Q> y==zx
T T

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

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

y(x) = (m — arccos (In (z) + ¢1)) =

v/ Solution by Mathematica
Time used: 0.435 (sec). Leaf size: 34

‘ DSolve [x*Sin[y[x]/x]*y' [x]==y[x]*Sin[y[x]/x]+x,y[x],x, IncludeSingularSolution# -> True]

y(x) — —x arccos(— log(z) — ¢1)

y(x) — x arccos(— log(x) — ¢;)



1.5 problem 1.

Internal problem ID [3084]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 7, page 37

Problem number: 1..

ODE order: 1.

ODE degree: 1.

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

2y —y—2er =0

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

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

y(z) = In (M) z

T

v Solution by Mathematica
Time used: 0.618 (sec). Leaf size: 16

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

2
y(x) — zlog (—5 + cl)



1.6 problem 3.a

Internal problem ID [3085]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 7, page 37

Problem number: 3.a.

ODE order: 1.

ODE degree: 1.

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

Y —(y+z)’=0

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 16

|dsolve(diff (y(x),x)=(x+y(x))"2,y(x), singsol=all)

y(x) = —x — tan (¢; — x)

v Solution by Mathematica
Time used: 0.735 (sec). Leaf size: 14

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

y(z) = —z + tan(z + ¢1)



1.7 problem 3.b

Internal problem ID [3086]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 7, page 37

Problem number: 3.b.

ODE order: 1.

ODE degree: 1.

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

y —sin(z—y+1)>=0

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

|dsolve(diff (y(x),x)=sin(x-y(x)+1)"2,y(x), singsol=all)

y(z) =z + 1+ arctan (¢; — )

v Solution by Mathematica
Time used: 0.344 (sec). Leaf size: 33

LDSolve [y' [x]==Sin[x-y[x]+1]~2,y[x] ,x,IncludeSingularSolutions -> True]

Solve[2y(z) — 2(tan(—y(z) + z + 1) — arctan(tan(—y(z) + z + 1))) = ¢1, y(z)]



1.8 problem 5.a

Internal problem ID [3087]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 7, page 37

Problem number: 5.a.

ODE order: 1.

ODE degree: 1.

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

, T+y+4
_ZTIT= 9
r—y—=6
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 31
Ldsolve(diff (y(x) ,x)=(x+y(x)+4) / (x-y(x)-6) ,y(x), singsol=all) J

;2) +2In(z — 1)+201>) (z—1)

cos (__

y(z) = —5 —tan (RootOf (2_Z—|— In (

v/ Solution by Mathematica
Time used: 0.057 (sec). Leaf size: 58

e N

LDSolve [y' [x]==(x+y[x]+4)/(x-y[x]-6) ,y[x] ,x,IncludeSingularSolutions -> Truel J

Solve [2 arctan <w>

ylx) —x+6

+log (x + y(w) ;Exl(ﬁ/(gz — 2z + 26) +2log(z —1)+¢; = O;?J(x)]

10



1.9 problem 5.b

Internal problem ID [3088]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 7, page 37

Problem number: 5.b.

ODE order: 1.

ODE degree: 1.

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

j_Ttyt+d

T+y—6
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 21
Ldsolve (diff (y(x) ,x)=(x+y(x)+4)/(x+y(x)-6) ,y(x), singsol=all) J

2

2z 1
y(z) = —z — 5 LambertW (—%) +1

v/ Solution by Mathematica
Time used: 4.019 (sec). Leaf size: 35

r

LDSolve [y' [x]==(x+y[x]+4)/ (x+y[x]-6) ,y[x] ,x,IncludeSingularSolutions -> Truel J

y(z) - —5W (—6_%_1_’_01) —z+1

ylz) > 1—=x

11
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2.1 problem 1
2.2 problem 2
2.3 problem 3
2.4 problem 4
2.5 problem 5
2.6 problem 6
2.7 problem 7
2.8 problem 8
2.9 problem 9
2.10 problem 10
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2.1 problem 1

Internal problem ID [3089]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 8, page 41

Problem number: 1.

ODE order: 1.

ODE degree: 1.

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

2\
(x-l——)y +y=0
Y

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

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

— LambertW (zej}> + %1
y(z) =e
v/ Solution by Mathematica

Time used: 10.621 (sec). Leaf size: 58

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

y(z) — -

L fgoig?
y(z) = 2W<2x )
y(z) =0

13



2.2 problem 2

Internal problem ID [3090]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 8, page 41

Problem number: 2.

ODE order: 1.

ODE degree: 1.

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

sin (z) tan (y) + cos (z) sec (y)> ¢/ = —1

X Solution by Maple

Ldsolve((sin(x)*tan(y(x))+1)+(cos(x)*sec(y(x))‘2)*diff(y(x),x)=0,y(x), singso;%all)

No solution found

v Solution by Mathematica
Time used: 2.318 (sec). Leaf size: 54

-

LDSolve [(Sin[x]*Tan[y[x]]1+1)+(Cos[x]*Sec[y[x]]~2)*y' [x]==0,y[x],x, IncludeSingu}LarSolut ions ->

y(x) — —arctan(sin(z) + ¢; cos(z))
y(z) — —%m/cos%x) sec(z)
y(x) — %m/cosz(z) sec(z)

14



2.3 problem 3

Internal problem ID [3091]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 8, page 41

Problem number: 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, _rational]

y+ (z+y°)y =2°

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

e

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

A >

z* y(z)*
—Z+y(x)x+T+c1 =0

15



v/ Solution by Mathematica
Time used: 60.173 (sec). Leaf size: 1210

kDSolve [(y[x]-x"3)+(x+y [x]"3) *y' [x]==0,y[x],x,IncludeSingularSolutions -> True}]

y(z) —
€/9$2 + \/g\/27.'134 + (1174 + 401) 3 _ \/g(m4+401) 4
902 + V3272 + (@t + 4ar)? J /922 + V3y/272
y(z)
il 5 - i’/ 922 4 /3/27x* + (24
3\/9:172 + \/g\/27x4 + (.'L'4 + 401) 3_ \/5(9:44—401)
3\/9302 + V3274 + (24 + 4c;) 3
_>
y(z)
3
</9$2 + \/5\/27304 + (1,'4 + 401) 3 _ \/§($4+401) o
{902 + VYT + (2t + der)? J {foa? + V32T
_>
y(z)
3 4
</9x2 + \/3\/27304 + (.’174 + 401) 3 _ \/g(z +4c1) L=
/007 + V32T 1 (& 1 4er)? J {92 + V320t
_)

16



2.4 problem 4

Internal problem ID [3092]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971

Section: Chapter 2, section 8, page 41

Problem number: 4.
ODE order: 1.
ODE degree: 1.

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

X Solution by Maple

2y — (4— 2y +4yz)y =4 —5

-

Ldsolve((2*y(x)‘2—4*x+5)=(4—2*y(x)+4*x*y(x))*diff(y(x),x),y(x), singsol=all)

J

No solution found

X Solution by Mathematica

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

e

LDSolve [(2xy [x] ~2-4*x+5)==(4-2*y [x] +4*x*y [x] ) *y' [x] ,y[x] ,x,IncludeSingularSol

uj;ions -> True]

Not solved

17



2.5 problem 5

Internal problem ID [3093]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 8, page 41

Problem number: 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

y +ycos(yz) + (z + zcos (yz))y =0

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

e

tdsolve((y(x)+y(x)*cos(x*y(x)))+(x+x*cos(x*y(x)))*diff(y(x),x)=0,y(x), singsoi%all)

v/ Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 49

Ia N

kDSolve [(y[x]+y [x]*Cos [x*y [x]])+(x+x*Cos [x*y [x]]) *y' [x]==0,y[x],x, IncludeSingujLarSolut ions ->

y(z) = —;—r
y(z) = ;—r
y(z) = (;—1
y(z) = —;—r

y(z) — ;—r

18



2.6 problem 6

Internal problem ID [3094]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 8, page 41

Problem number: 6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

cos () cos (y)* + 2sin (z) sin (y) cos (y) ' = 0

v Solution by Maple
Time used: 0.078 (sec). Leaf size: 31

e hY

dsolve(cos(x)*cos(y(x))~2+(2*sin(x)*sin(y(x))*cos(y(x)))*diff (y(x),x)=0,y(x), singsol=all)

y(z) = g
y(x) = arccos ( sin () cl>

y(x) = m — arccos ( sin (z) cl>

19



v/ Solution by Mathematica
Time used: 5.526 (sec). Leaf size: 73

LDSolve [Cos [x]*Cos [y [x]1]~2+(2*Sin [x]*Sin [y [x]]*Cos [y [x]11)*y' [x]==0,y[x],x, Inclﬁ.\deSingularSolu

y(@) = —3

y(z) — g
4(2) —» —arecos ( ~3or/5in)

y(z) — arccos (—}lcl sin(m))
y(z) — —g

y(z) — g

20



2.7 problem 7

Internal problem ID [3095]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 8, page 41

Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

(sin (z) sin (y) —ze¥)y’ —e¥ — cos (y)cos (z) =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 16

Ldsolve ((sin(x)*sin(y(x))-x*exp(y(x)))*diff (y(x) ,x)=exp(y(x))+cos(x)*cos(y(x) )}y (x), singsol=

¢ + sin (z) cos (y(z)) + ze¥@ =0

v/ Solution by Mathematica
Time used: 0.626 (sec). Leaf size: 21

‘ DSolve[(Sin[x]*Sin[y[x]]-x*Exp[y[x]])*y' [x]==Exp[y[x]]1+Cos[x]*Cos[y[x]],y[x], * ,IncludeSingul

Solve[2 (:vey(”“') + sin(z) cos(y(z))) = c1, y(z)]

21



2.8 problem 8

Internal problem ID [3096]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 8, page 41

Problem number: 8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

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

Ldsolve (-1/y(x)*sin(x/y(x))+x/y(x) "2*sin(x/y(x))*diff (y(x) ,x)=0,y(x), singsol=ﬁall)

v/ Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 19

-

LDSolve [-1/y[x]*Sin[x/y [x]]1+x/y [x] "2*Sin[x/y [x]]*y' [x]==0,y[x] ,x, IncludeSingul}rSolutions ->

y(x) = az
y(x) — ComplexInfinity
y(z) — ComplexInfinity

22



2.9 problem 9

Internal problem ID [3097]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 8, page 41

Problem number: 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y+(1-2)y =-1

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

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

y(z) = -1+a(z-1)
v Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 18

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

y(x) = —1+ci(z—1)
y(z) = -1

23



2.10 problem 10

Internal problem ID [3098]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 8, page 41

Problem number: 10.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, [_1st_order, ¢_with_symmetry_[F(x),G(x)*y+H(x)]‘]1]

2y°z + ycos (z) + (3y°z® +sin(z)) y =0

24



v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 375

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

1

3
(12\/3 \/27c%x2 + 4sin (z)° — 108clz>

y(z) = o
B 2sin ()
%
T (12\/5 \/ 27¢2x? + 4sin (z)° — 10801x>
1
. 3 3
(12\/5 \/270%1'2 + 4sin (z)° — 1080193)
y(@) = — 122
N sin (z) :
T (12\/§ \/27c%x2 + 4sin (z)® — 1080137)
3
12v/3 /27222 +4sin(z)3—108¢1 z )
Z\/g ( ! — ) + 2 sin(z) .
x<12\/§ 27c%a:2+4sin(w)‘q’—1080193>3
B 2
1
. 3 3
(12\/5 V276322 + dsin (2)° — 108clx)
y(@) = - 192
sin (z)

1
3
T (12\/5 \/27cfav2 + 4sin (z)° — 10801x)

1
3
(12\/:’; 27c§x2+4sin(x)3—108c1x)
6z

2sin(z)

+ I
z (12\/?7 \/ 27222 44 sin(x)3—108¢ w)

i3

_|_

25



v/ Solution by Mathematica
Time used: 32.512 (sec). Leaf size: 339

LDSolve [(2*x*y [x] ~3+y [x] *Cos [x] )+ (3*x~2*y [x] "2+Sin[x] ) *y' [x]==0,y[x],x, Include?ing'ularSolutio

2
€/901x4 + \/12306 sin3(z) + 81¢;2x8 {’/;sin(a:)

/232/3 42
\/ 9c 4 + \/123:6 sin®(z) + 81¢;2z8

y(z) —

(14 iv/3) sin(z)

22/3 §/27clx4 + 3\/12x6 sin’(z) + 81¢,%2®

y(z) =

(1—iv/3) i/ 27ciz* + \/ 108z sin3(z) + 729¢;2x®
6v/ 222
(1 — iv/3) sin(z)

y(z) =

(14iv3) </27c1x4 + \/108x6 sin®(z) + 729c;2z8
6+/222

26



2.11 problem 11

Internal problem ID [3099]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 8, page 41

Problem number: 11.

ODE order: 1.

ODE degree: 1.

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

/

y Ty 1

_1—y2z2 - 1— y2g?

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

Ldsolve (1=y(x) / (1-x"2%y (x) "2) +x/ (1-x" 2%y (x) “2) *diff (y (x) ,x) ,y(x), singsol=a11)J

e 2%c; +1

Vo) = e )

v/ Solution by Mathematica
Time used: 0.153 (sec). Leaf size: 18

-

N
LDSolve [1==y[x]/(1-x"2*y[x] "2)+x/ (1-x"2xy [x] “2) *y' [x] ,y [x],x, IncludeSingularSojlutions -> True

tanh )
_, tan (x +icy)
T

y(z)

27



3 Chapter 2, section 10, page 47

3.1 problem 2(a) . . . .. ...
3.2 problem 2(b) . . . ...
3.3 problem 2(c) . .. ...
3.4 problem 4(a) . . . ...
3.5 problem 4(b) . . . ...
3.6 problem 4(c) . .. .. ... e
3.7 problem 4(d) . . . .. ...
3.8 problem 4(e) . . . ...

28



3.1 problem 2(a)
Internal problem ID [3100]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 10, page 47

Problem number: 2(a).

ODE order: 1.

ODE degree: 1.

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

(32 — )y —2yz =0

29



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

Ldsolve((3*x‘2—y(x)‘2)*diff(y(x),x)—2*x*y(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) 2oooa
1
(12\/3 2\/2T37% — 4, — 108322 + 8) ’

y(r) = — 120,

1 1
— 1+_

3¢, (12\/§x\/27c%x2 —dc; — 108322 + 8) 3 da

1
3
(12\/5.’151 /276%.’152—4 c1—1080%x2+8> )
6¢c1 - Zli
3c1 (12\/3 z4/27c3x2—4 1 —108c§x2+8)

iv/3

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

— 1+_

I3
3¢, (12\/§x\ /2732 — de, — 108222 + 8) Poooa

1
3
(12\/§ T /27c§x2—4c1—108c§x2+8) )
6c1 - 315
3c1 (12\/5 z4/27c3x2—4 c1—108c§z2+8)

/3

+

30



v/ Solution by Mathematica

Time used: 60.175 (sec). Leaf size: 458

kDSolve [(3*x~2-y[x] ~2)*y' [x]-2*x*y[x]==0,y[x],x,IncludeSingularSolutions -> Trﬁ.\e]

1 6/276011172 + 3v/8le2c1 g4 — 12e4c12 — 2e3c1
3 V2

y(z) —

\3/56201
_|_
f’/ 27ec1z2 + 3v/8le2e1zt — 12efe1g2 — 2e3t

C1

— €

i(vV3+1) f‘/ 27ec172 + 3v/8le2c1zt — 12ete12 — 2e3
6v2
i(V3—1i) e et

y(z) —

322/3 {‘/ 27ec1z2 + 3v/81le2cizd — 12¢te172 — 2e3a

i(v3—1) {‘/ 27ec1 22 4 3v/81le2c1zt — 12etc172 — 2e3
6v/2
i(\/g + Z) 6261 ecl

y(z) = —

_|_

3 22/3 {’/ 27ec122 + 3v/8le2rgt — 12ete142 — 2e3
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3.2 problem 2(b)

Internal problem ID [3101]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 10, page 47

Problem number: 2(b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, [_1st_order, ‘_with_symmetry_ [F(x),G(x)]1‘], [_Abel

ya:+(z2—yz)y'=1

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

-

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

-/

y(z) =z — /22 — 2In (x) + 2¢;
y(z) =z + /22 — 2In (z) + 2¢

v Solution by Mathematica

Time used: 0.46 (sec). Leaf size: 68

e

LDSolve [(x*xy[x]-1)+(x"2-x*y [x]) *y' [x]==0,y[x],x,IncludeSingularSolutions -> Trﬁ.\e]

y(z) >z + —%\/—x (2 —2log(z) + 1)

y(z) > z+7 (—i)w /=2 (@ = 21og(@) + &)
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3.3 problem 2(c)

Internal problem ID [3102]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 10, page 47

Problem number: 2(c).

ODE order: 1.

ODE degree: 1.

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

(z+3y*2z*)y +y=0

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 129

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

\/—61,'61 (—x ++/12¢2 + x2>

y(z) = — 6o
\/—chl (—x ++/12¢2 + x2>
y(z) = 6o
V6 \/xcl (ac ++/12¢2 + x2>
y(z) = — 6o
V6 (| zc (x ++/12¢2 + xz)
y(z) =

6xc;
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v/ Solution by Mathematica
Time used: 10.044 (sec). Leaf size: 166

kDSolve [(x+3%x~3*y[x] “4)*y' [x]+y[x]==0,y[x] ,x,IncludeSingularSolutions -> True}]

\/Cl . \/;1;2(3-i;c12z2)
z) = — -
y(x) 7

\/ v x? (3+cl z2?)

y(z) = 7
y(IE) - — \/g

\/\/w2(3—2012w2) +e
y(z) = -
V3
y(z) =0
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3.4 problem 4(a)

Internal problem ID [3103]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 10, page 47

Problem number: 4(a).

ODE order: 1.

ODE degree: 1.

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

(z—1-9*)y —y=0

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

-

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

-/

2 2
2
_a ci—4z+4
y(z) =5 5

v/ Solution by Mathematica
Time used: 0.304 (sec). Leaf size: 56

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

y(x) — %(cl —v—4x+4+ 012>
y(x) — %(\/ —dx+4+c?+ cl>

y(z) =0



3.5 problem 4(b)

Internal problem ID [3104]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 10, page 47

Problem number: 4(b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y— (z+y°z)y =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 14

[dsolve (y(x) - (x+x*y (x) ~3) *diff (y(x) ,x)=0,y(x), singsol=all)

-/

1

y(z) =

1
1 3
( LambertW (c1z3) )

v/ Solution by Mathematica
Time used: 4.377 (sec). Leaf size: 76

LDSolve [y [x] - (x+x*y [x] ~3) *y' [x]==0,y[x],x,IncludeSingularSolutions -> True] J

Vle) Y

y(x) — — \/_\/VV(eTx?’

y(z) — ( 1)*33/W (e31a3)
(z) —

Yyl
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3.6 problem 4(c)

Internal problem ID [3105]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 10, page 47

Problem number: 4(c).

ODE order: 1.

ODE degree: 1.

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

oy — ?ad —y = 2

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 14

kdsolve (x*xdiff (y(x) ,x)=x"5+x"3*y(x) "2+y(x) ,y(x), singsol=all) J

4
y(x) = tan (% + cl> x

v/ Solution by Mathematica
Time used: 0.212 (sec). Leaf size: 18

‘ DSolve [x*y' [x]==x"6+x"3*y[x] ~“2+y[x],y[x],x,IncludeSingularSolutions -> Truel

4
y(xz) — ztan (% + cl)
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3.7 problem 4(d)

Internal problem ID [3106]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 10, page 47

Problem number: 4(d).

ODE order: 1.

ODE degree: 1.

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

(y+z)y —y=—z

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

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

y(z) = tan (RootOf (2_Z+ In (@) +2In(z)+ 201)) z

v/ Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 34

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

Solve [arctan (@) + %log (y(;)z + 1> = —log(z) + c1,y(x)
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3.8 problem 4(e)

Internal problem ID [3107]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 10, page 47

Problem number: 4(e).

ODE order: 1.

ODE degree: 1.

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

zy —y— 9y’ =

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

e

kdsolve(x*diff(y(x),x)=y(x)+x‘2+9*y(x)‘2,y(x), singsol=all)

~—

tan (3x + 3c1) x
y(z) = (3 )

v Solution by Mathematica
Time used: 0.285 (sec). Leaf size: 17

LDSolve [x*y' [x]==y[x]+x~2+9%y[x] "2,y [x],x,IncludeSingularSolutions -> True] J

y(x) — %x tan(3(z + ¢1))
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4.1 problem 2(a)
Internal problem ID [3108]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 11, page 49

Problem number: 2(a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

zy — 3y = z*

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

Ldsolve(x*diff(y(x),x)—3*y(x)=x‘4,y(x), singsol=all)

y(z) = (z+c1) o’

v/ Solution by Mathematica

Time used: 0.026 (sec). Leaf size: 13

LDSolve [x*y' [x]-3*y[x]==x"4,y[x],x,IncludeSingularSolutions -> True]

y(z) = 2°(z + 1)

41



4.2 problem 2(b)
Internal problem ID [3109]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 11, page 49

Problem number: 2(b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

/

yty=

e 41
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 14
Ldsolve (diff (y(x) ,x)+y(x)=1/(1+exp(2*x)),y(x), singsol=all) J

y(z) = (arctan (e*) + c;)e™™

v/ Solution by Mathematica

Time used: 0.081 (sec). Leaf size: 18

‘ DSolvely' [x]+y[x]==1/(1+Exp[2*x]) ,y[x],x,IncludeSingularSolutions -> Truel

y(xz) — e *(arctan (”) 4+ ¢;)
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4.3 problem 2(c)
Internal problem ID [3110)]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 11, page 49

Problem number: 2(c).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

2yz + (2° + 1) y' = cot (z)

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

e

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

~—

In (sin (z)) + &1
z2+1

y(z) =

v Solution by Mathematica

Time used: 0.056 (sec). Leaf size: 19

e

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

log(sin(z)) + ¢1

_)
y(x) 241
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4.4 problem 2(d)
Internal problem ID [3111]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 11, page 49

Problem number: 2(d).

ODE order: 1.

ODE degree: 1.

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

v +y=2ce "+ z?

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

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

y(z) =2 — 2z + e "2 + 2+ cre™”

v/ Solution by Mathematica

Time used: 0.1 (sec). Leaf size: 29

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

y(z) 2> e *(2* + e (2* — 204+ 2) + ¢1)
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4.5 problem 2(e)
Internal problem ID [3112]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 11, page 49

Problem number: 2(e).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y' + ycot (z) = 2z csc (z)

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 14

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

_ 22+ ¢
y(z) sin ()

v Solution by Mathematica

Time used: 0.043 (sec). Leaf size: 14

‘ DSolve[y' [x]+y[x]*Cot [x]==2%x*Csc[x],y[x],x,IncludeSingularSolutions -> True]

y(z) = (2* + c1) cse(x)
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4.6 problem 2(f)
Internal problem ID [3113]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 11, page 49

Problem number: 2(f).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

2y — xy = 2°

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

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

y(z) = (a1 — ) 2

v/ Solution by Mathematica

Time used: 0.026 (sec). Leaf size: 15

LDSolve [(2*y [x]-x"3)==x*y' [x],y[x],x,IncludeSingularSolutions -> True]

y(z) = 2*(—z +c1)
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5.1 problem 2

Internal problem ID [3114]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, End of chapter, page 61

Problem number: 2.

ODE order: 1.

ODE degree: 1.

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

(—yz+1)y —y* =0

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

-

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

| —

y(x) — e~ LambertW(—xe_Cl)—cl

v/ Solution by Mathematica
Time used: 2.155 (sec). Leaf size: 25

e

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

~—

W(—e “x)

y(z) = ———

y(z) =0

48



5.2 problem 3

Internal problem ID [3115]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, End of chapter, page 61

Problem number: 3.

ODE order: 1.

ODE degree: 1.

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

3y+(2y—3z+5)y =-2z—-1

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 31

Ldsolve ((2%x+3*y (x) +1) +(2xy (x) -3*x+5) *diff (y(x) ,x)=0,y(x), singsol=all) J

y(z) = —1 — tan (RootOf (3_Z+ In (;2) +olm(z—1)+ 2c1>) (z—1)

cos (__

v/ Solution by Mathematica

Time used: 0.065 (sec). Leaf size: 68

‘ DSolve [ (2*x+3*y [x]+1)+(2*y [x] -3*x+5) *y' [x]==0,y[x] ,x,IncludeSingularSolutions| -> True]

Solve {54 arctan (3y(z) t2z+ 1>

2y(zr) —3z+5

4(z> 2 4 9y(z) — 2z + 2
+1810g( (= +y(’”i3& _yf)”g s )) +36log(z — 1) + 13¢1 = 0, y(z)
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5.3 problem 4

Internal problem ID [3116]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, End of chapter, page 61

Problem number: 4.

ODE order: 1.

ODE degree: 1.

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

zy —VyP+a2=0

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

-

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

-

y(xxf + y(z) a;;_ v (@) +In (y(:v) +\/22+y (:E)Q) —3ln(z)—a=0

v/ Solution by Mathematica
Time used: 0.313 (sec). Leaf size: 66

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

y( )(\/FJr @ )_10g< y(w)2+1_i‘/(x)> =log(z)+ec1,y(z)

Solve 3 p .

X

90



5.4 problem 5

Internal problem ID [3117]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, End of chapter, page 61

Problem number: 5.

ODE order: 1.

ODE degree: 1.

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

v — (2 —yz)y =0
v/ Solution by Maple
Time used: 0.141 (sec). Leaf size: 285
Ldsolve(y(x) ~2=(x"3-xxy (x))*diff (y(x),x),y(x), singsol=all) J
%

(—z3 + /28 — ci’) o ,

y(x) =¢ p + |z
z3 <—z3 +\/xb — ci’) ’

y(x)
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v/ Solution by Mathematica
Time used: 60.13 (sec). Leaf size: 820

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

y(z) > x

93\ 12 ( cosh (321)) — z12sinh (34 ) + 225 cosh (38 ) + 228 sinh (38 ) + \/x6 (cosh (1T5fci

x6 cosh(gc1 )—i—wﬁ smh(Tl) -1

y(z) — 2°
9i<\/§+i> 2 12 < cosh (3cl)> — x12ginh (3 ) + 2x6 cosh (3 ) + 216 smh (cos]
\ 4 4 8
6 cosh +z€’ smh(%)
y(z) = o

gi(\/ﬁ—i) 3\ 12 (— cosh (32 )) — x12ginh (34 ) + 226 cosh (38 ) + 226 sinh <38 ) + 4/ z8 <C(

3 - 3
z6 cosh <% ~+28 sinh < %

92



5.5 problem 6

Internal problem ID [3118]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, End of chapter, page 61

Problem number: 6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rationall

v 4y — (y2x3—x)y'=—a:2

X Solution by Maple

e hY

dsolve ((x~2+y(x) "3+y(x))=(x"3*y(x) "2-x) *diff (y(x),x),y(x), singsol=all)

- J

No solution found

X Solution by Mathematica

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

LDSolve [(x~2+y[x] ~3+y[x])==(x"3*y[x] ~2-x)*y' [x],y[x],x, IncludeSingularSolution%; -> Truel

Not solved

93



5.6 problem 8

Internal problem ID [3119]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, End of chapter, page 61

Problem number: 8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

zy +y=cos(z)x

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 16

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

_cos(z) +zsin(z) + ¢

y(z) =

v/ Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 18

T

kDSolve [x*y' [x]+y[x]==x*Cos [x] ,y[x] ,x,IncludeSingularSolutions -> True]

z sin(z) + cos(x) + ¢;
x

y(z) =

54



5.7 problem 9

Internal problem ID [3120]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, End of chapter, page 61

Problem number: 9.

ODE order: 1.

ODE degree: 1.

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

(yx_xQ)yl_y2=0

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

-

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

- LambertW(— e 71 ) —c1

x

y(z) =e
v/ Solution by Mathematica
Time used: 2.286 (sec). Leaf size: 25

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

N\ J

y(x) > —zW (— e;q )

y(x) =0

%)



5.8 problem 10

Internal problem ID [3121]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, End of chapter, page 61

Problem number: 10.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, [_1st_order, ‘_with_symmetry_[F(x),G(x)*y+H(x)]‘]]

(6" —3y*z?) v + e"y — 2y’ =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 347

Ldsolve ((exp (x)-3*x~2xy (x) ~2) *diff (y(x) ,x)+y (x) *exp (x) =2*x*y (x) "3,y (x), singsojl.=all)

1

(108c10 + 12/81ca? — 12¢% ) -
z (108¢,z +12,/B1fa? — 1267
1
(108e12 +12/81cfa? = 12¢% ) o
y(z) = - -

12z

W=

z (108c,z +12,/81a? — 1267 )
3
(108c1a:+12,/81021’m2—12e3w) -
iv/3 o — €
w(10801x+12,/81c%w2—12e3$)

ol

2

W=

e(l}

(108e12 + 12/81c0” — 1267
)= -

y(@ 122

W=

7 (108¢,z +12,/81a? — 12¢% )

1
3
(10801 +124/ 810%:1:2 —-12 63‘”) .
2\/3 _ 2e
z (108c1z+12, /8lciz2—12 e3m>

6z

ol

+

96



v/ Solution by Mathematica
Time used: 48.841 (sec). Leaf size: 364

kDSolve [(Exp [x]-3*x~2xy [x] “2) *xy' [x]+y [x] *Exp [x] ==2*x*y [x] 3,y [x] ,x, IncludeSingﬁ.\larSolutions -

2v/3e%z? + \3/5(90@4 + /=123 35 + 81¢;228) /3

y(z) =

62/3x2 {’/901:1:4 + v/ —12€3226 + 81¢; 228

i(V3+1) {’/ ezt + 1/ —12€3776 + 81c, 228
2v/232/312
(\/5 + 3i) e

22/335/6 {’/ 9cra4 + \/—12€3726 + 81c; 228

y(z) =

(-1 —1v3) {’/ 9c174 + /—12€326 + 81c, 2%
2+/232/3 2
(\/5 — 3i) er

22/335/6 {’/ 9crat + \/—12€3726 + 81c; 228

y(z) —

57



5.9 problem 12

Internal problem ID [3122]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, End of chapter, page 61

Problem number: 12.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

—zy' +y=—a?

v Solution by Maple

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

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

y(@) = (z+a)z

v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 11

r

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

y(z) = z(z + ¢1)
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5.10 problem 13

Internal problem ID [3123]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, End of chapter, page 61

Problem number: 13.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

zy +y = cos () z*

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

| dsolve (x*diff (y(x),x)+y(x)=x"2xcos(x),y(x), singsol=all)

_sin(z) 2® — 2sin (z) + 2z cos (z) + ¢

y(z) =

v/ Solution by Mathematica
Time used: 0.066 (sec). Leaf size: 25

T

e

kDSolve [x*y' [x]+y[x]==x"2%Cos [x] ,y[x] ,x,IncludeSingularSolutions -> True]

~—

(z? — 2) sin(x) + 2z cos(z) + ¢;
T

y(z) =
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5.11 problem 14

Internal problem ID [3124]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, End of chapter, page 61

Problem number: 14.

ODE order: 1.

ODE degree: 1.

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

dy+ Bz +2y+2)y =—6x—3

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

Ldsolve ((6xx+4*y (x)+3) +(3*xx+2*xy (x)+2) *diff (y(x) ,x)=0,y(x), singsol=all) J

y(z) = —3; + LambertW (e"2¢;)

v/ Solution by Mathematica
Time used: 4.333 (sec). Leaf size: 34

e

LDSolve [(6*x+4xy [x]+3) +(3*x+2*y [x] +2) *y' [x]==0,y[x],x, IncludeSingularSolutionsJ -> Truel

y(z) = —3736 + W (-2 1)
3z
y(z) )
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5.12 problem 15

Internal problem ID [3125]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, End of chapter, page 61

Problem number: 15.

ODE order: 1.

ODE degree: 1.

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

cos(y+z)—zsin(y+z) —zsin(y+z)y =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 14

Ldsolve (cos(x+y(x))-x*sin(x+y(x) )=x*sin(x+y(x))*diff (y(x) ,x),y(x), singsol=all})

y(x) = —z + arccos (ﬂ)
x

v/ Solution by Mathematica
Time used: 10.102 (sec). Leaf size: 35

LDSolve [Cos [x+y [x]]-x*Sin[x+y [x]]==x*Sin[x+y [x]]*y' [x],y[x],x, IncludeSingularSﬁ)lutions -> Tru

y(x) = —x — arccos (—%)

y(x) = —x + arccos (—%)
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5.13 problem 17

Internal problem ID [3126]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, End of chapter, page 61

Problem number: 17.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

y’e¥” + (¥ + ye¥"z)y = — cos ()

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 16

‘dsolve((y(x)“2*exp(x*y(x))+cos(x))+(exp(x*y(x))+x*y(x)*exp(x*y(x)))*diff(y(x)Lx)=0,y(x), sin

_ LambertW (—z(c; + sin (z)))

y(z)

v/ Solution by Mathematica
Time used: 60.266 (sec). Leaf size: 19

LDSolve [(y [x] ~2*Exp [x*y [x]]+Cos [x] ) + (Exp [x*y [x] ] +x*y [x] *Exp [x*y [x]]) *y' [x]==0 ,}r [x] ,x,IncludeS

W (z(—sin(z) + ¢1))

y(z) —
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5.14 problem 18

Internal problem ID [3127]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, End of chapter, page 61

Problem number: 18.

ODE order: 1.

ODE degree: 1.

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

yIn(-y+z)—In(-y+z)=1

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 22

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

y(z) = —elambertW((er—)e™)+1 4

v/ Solution by Mathematica
Time used: 0.127 (sec). Leaf size: 26

LDSolve [y' [x]*Log[x-y[x]]==1+Log[x-y[x]],y[x],x,IncludeSingularSolutions -> Trjie]

Solve[(z — y(z))(—log(z — y(z))) — y(z) = c1,y(z)]
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5.15 problem 19

Internal problem ID [3128]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, End of chapter, page 61

Problem number: 19.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

z2

Y +2yr=e"

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 14

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

2

y(@) = (z+c)e™

v/ Solution by Mathematica
Time used: 0.055 (sec). Leaf size: 17

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

y(z) — e (x+c1)
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5.16 problem 20

Internal problem ID [3129]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, End of chapter, page 61

Problem number: 20.

ODE order: 1.

ODE degree: 1.

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

y? — 3yz — (2% —yz) yf = 22°

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 59

-

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

2 2.4
Tt —\/2c5x* +1
y(z) = :
C1x

y(z) = cr? + /23t + 1
1T

65



v/ Solution by Mathematica
Time used: 0.701 (sec). Leaf size: 99

LDSolve [(y[x]~2-3*x*xy[x] -2*x"2)==(x"2-x*y [x] ) *y' [x] ,y[x] ,x, IncludeSingularSolu}:ions -> True]

V2zt 4 e2a

T

V2zx4 + e2a

T

V2Vt

T

ﬁm—l—x

X

y(x) -z —

y(xz) >z +

y(z) >z —

y(z) —
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5.17 problem 21

Internal problem ID [3130)]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, End of chapter, page 61

Problem number: 21.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

2yz + (2° + 1)y = 42°

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

e

tdsolve((1+x‘2)*diff(y(x),x)+2*x*y(x)=4*x“3,y(x), singsol=all)

~—

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

e N

LDSolve [(1+x72) *y' [x] +2*x*y [x]==4%x"3,y[x] ,x,IncludeSingularSolutions -> True]J

zt + ¢

2 +1

y(z) =
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5.18 problem 22

Internal problem ID [3131]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, End of chapter, page 61

Problem number: 22.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

e” sin (y) — ysin (yz) + (cos (y) e” — zsin (yz))y' =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 16

Ldsolve((exp(x)*sin(y(x))-y(x)*sin(x*y(x)))+(exp(x)*cos(y(x))-x*sin(x*y(x)))*qﬁff(y(x),x)=0,y

e”sin (y(z)) +cos (y(z)xz) +¢1 =0

v/ Solution by Mathematica
Time used: 0.58 (sec). Leaf size: 19

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

Solve[e” sin(y(x)) + cos(zy(z)) = c1, y(z)]
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5.19 problem 24

Internal problem ID [3132]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, End of chapter, page 61

Problem number: 24.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

(ze¥+y—2*)y —2yz+e¥ = -z

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

e

kdsolve((x*exp(y(x))+y(x)-x‘2)*diff(y(x),x)=(2*x*y(x) -exp(y(x))-x),y(x), sing;sol=all)

z? z)?
—y(z) 22 + z @ +E+%+Cl =0

v/ Solution by Mathematica
Time used: 0.315 (sec). Leaf size: 35

‘ DSolve [ (x*Exp [y [x]]+y [x]-x"2) *y' [x]==(2*x*y[x] -Exply[x]1]1-x),y[x],x, IncludeSi#gularSolutions

2 2
Solve | 2*(—y(z)) + % +ze'® + 22 =y, y(z)
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5.20 problem 25

Internal problem ID [3133]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, End of chapter, page 61

Problem number: 25.

ODE order: 1.

ODE degree: 1.

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

—(ze® —ye¥)y = —€"(z+1)

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

Ldsolve (exp(x)*(1+x) =(x*exp (x) -y (x) *exp(y(x)))*diff (y(x) ,x) ,y(x), singsol=a11)J

y(z)*
re Y@t 5 +c¢ =0

v/ Solution by Mathematica
Time used: 0.307 (sec). Leaf size: 26

LDSolve [Exp [x] * (1+x)==(x*Exp [x] -y [x] *Exp [y [x] 1) *y' [x],y[x],x, IncludeSingularSojLutions -> True

1
Solve —§y(x)2 — 2e” V@ = ¢ y(x)
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