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1.1 problem 1l.a

Internal problem ID [2571]

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’ +zyy =0

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

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

y(z) = V=2In(z) + a1z
y(2) = —v/—2In(z) + e
v/ Solution by Mathematica
Time used: 0.164 (sec). Leaf size: 36

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

y(z) = —z/—2log(x) + ¢;
y(z) = zy/~2log(z) + 1




1.2 problem 1.b

Internal problem ID [2572]

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]

yr? — 2y — 2y =0

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

Ldsolve(x*z*diff(y(x),x)-2*x*y(x)-2*y(x)*2=o,y(x), singsol=all) J
2
T
y(z) = —2x + ¢

v Solution by Mathematica
Time used: 0.135 (sec). Leaf size: 22

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




1.3 problem 1.c

Internal problem ID [2573]

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(2® + y*) 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=all) J

y(z) = tan (c12°) =

v/ Solution by Mathematica

Time used: 0.172 (sec). Leaf size: 37

‘ DSolve [x~2xy' [x]==3%(x"2+y[x] "2) *Arctan [y [x]/x] +x*y[x],y[x],x, IncludeSingularSoluﬁions -> Tru

y(@)
x

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

Solve [ / 1

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



1.4 problem 1.d

Internal problem ID [2574]

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]

x sin (Q) y' — sin (y>y—x=O
x x

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: 0.385 (sec). Leaf size: 33

‘ DSolve [x*Sin[y[x]/x]*y' [x]==y[x]*Sin[y[x]/x]+x,y[x],x,IncludeSingularSolutions —>‘ True]

y(x) = z(—m + arccos(log(x) + ¢1))
y(x) — z(m — arccos(log(x) + ¢1))



1.5 problem 1.

Internal problem ID [2575]

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‘]]

Yz —y—2e =0

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

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

y(z) = In (M) z

T

v/ Solution by Mathematica
Time used: 0.555 (sec). Leaf size: 16

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

~—

2
y(x) — zlog (—; + cl)



1.6 problem 3.a

Internal problem ID [2576]

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 —(z+y)° =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: 0.498 (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 [2577]

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(l+z—17y)>=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: 0.338 (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)]
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1.8 problem 5.a

Internal problem ID [2578]

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.

(4

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

p_Ttytd

=0
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)

;2) +2In(z — 1)+201>) (z—1)

cos (__

y(z) = —5 —tan (RootOf (2_Z—|— In (

v/ Solution by Mathematica

Time used: 0.056 (sec). Leaf size: 58

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

Solve [2 arctan <w>
ylx) —x+6
2 2 _
4 log z® + y(x)* + 10y(x) — 2z + 26
2(x —1)2

) +2log(z — 1) + ¢ = O,y(w)]
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1.9 problem 5.b

Internal problem ID [2579]

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.

(4

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

,_z+y+4_0
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)

1
y(z) = —z — 5 LambertW (—ﬂ> +1

v/ Solution by Mathematica
Time used: 3.764 (sec). Leaf size: 35

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
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2.1 problem 1

Internal problem ID [2580)]

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 typ

AW
(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

c1
— LambertW (@) + %1
y(z) =e

v/ Solution by Mathematica

Time used: 10.94 (sec). Leaf size: 58

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

y(z) — -
y(z) — 2W<%;/m>
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2.2 problem 2

Internal problem ID [2581]

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 () tan (y) + 1 + cos () sec (y)* ¢ = 0

X Solution by Maple

Ldsolve ((sin(x)*tan(y(x))+1)+(cos(x)*sec(y(x)) ~2)*diff (y(x),x)=0,y(x), singsol=a11J)

No solution found

v Solution by Mathematica
Time used: 2.075 (sec). Leaf size: 54

-

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

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



2.3 problem 3

Internal problem ID [2582]

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, _rationall

y—2+ (P +z)y =0

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

15

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
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v/ Solution by Mathematica
Time used: 60.165 (sec). Leaf size: 1126

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

y(z) —
f’/ 922 + V/3/272* + (x4 + 4c;) 3 — zitdel "
1 3 2 1
1/31172 + \/9:1:4 + 3 (z* + 4c;) 3 \/9117 + V32724 + (2
y(x)
— — {’/ 922 + v/3/2724 + (z* + 4
3\/95172 + \/5\/27x4 + (:I:4 + 401) 3_ ad+dcy
1
3\/3$2 + \/9364 t3 (z* +4cyp) 3
_>
y(x)
€/9x2 + \/5\/27354 + (24 + 4¢;) 3 — zitdc) o
1 3 9 1
?i/3x2+\/9x4+§(x4+4cl)3 \/956 +\/§\/m
_>
y(x)
</9$2 + \/g\/27.’174 + (1:4 + 401) 3 _ zi+de n

/902 +v/31/2720 + (2

1
?\/3962 + \/9x4 + 3 (@t +der)?
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2.4 problem 4

Internal problem ID [2583]

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‘]]

2> — 4z +5— (4—2y +4yz)y =0

X Solution by Maple

-

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

~—

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, IncludeSingularSolutioan -> True]

Not solved
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2.5 problem 5

Internal problem ID [2584]

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 [_separable]

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

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

Ldsolve ((y(x)+y(x)*cos (x*y(x)))+(x+x*cos (x*y(x)) ) *diff (y(x),x)=0,y(x), singsol=a11J)

v/ Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 49

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

y(z) = —g
y(z) = ;—r

y(z) = (;—1
y(z) = —g

y(z) — ;—r
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2.6 problem 6

Internal problem ID [2585]

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>
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v/ Solution by Mathematica
Time used: 6.216 (sec). Leaf size: 85

LDSolve [Cos [x] *Cos [y [x]]~2+(2*Sin [x] *Sin [y [x]]*Cos [y [x]1) *y' [x]==0,y[x],x, IncludeSJingularSolut

™

y(z) — D)

™

y(z) — B}

y(z) — — arccos (—icl \/cos(@) \/tan(x)>

y(z) — arccos (—icl \/cos(@) \/tan(m)>
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2.7 problem 7

Internal problem ID [2586]

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) — ez) y' — e¥ — cos (z) cos (y) =0

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

‘dsolve((sin(x)*sin(y(x))-x*exp(y(x)))*diff(y(x),x)=exp(y(x))+cos(x)*cos(y(x)),y(xb, singsol=a

¢ + sin (z) cos (y(z)) + ze¥@ =0

v/ Solution by Mathematica
Time used: 0.616 (sec). Leaf size: 21

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

Solve[2 (xey(”“') + sin(z) cos(y(z))) = c1, y(z)]
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2.8 problem 8

Internal problem ID [2587]

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=all)\J

v Solution by Mathematica
Time used: 0.03 (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, IncludeSingularScﬂ\lutions -> T

y(x) = az
y(xz) — ComplexInfinity
y(z) — ComplexInfinity
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2.9 problem 9

Internal problem ID [2588]

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]

l+y+(1-2)y =0

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: 0.024 (sec). Leaf size: 18

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

y(x) = —1+c(z—1)
y(z) = -1
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2.10 problem 10

Internal problem ID [2589]

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]

2zy° + cos (z) y + (32%y* +sin (z)) ¢ =0
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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), sings?F=a11)

y(z)
. 3
<12\/§ \/27c%x2 + 4sin (z)° — 10801x> 2sin (2)
— — 1
6x 3 3
x <12\/§ \/27c%x2 +4sin (z)° — 1080133)
1
. 3 3
(12\/5 V27632 + dsin (2)° — 108clx)
y(@) = - 122
sin (x
N (@ %
T <12\/§ \/27c%x2 + 4sin (z)° — 10801x)
1
12v/3 1/27c2x24+4 sin(x)3—108c1:1: 3 .
Z\/g ( 1 — ) + 2sin(x)
m<12\/§ 27c%m2+4sin(w)3—10801z)3
B 2
1
. 3 3
(12\/3 \/27c§x2 + 4sin (z)° — 10801x)
y(z) = - 122
sin ()

1
3
T (12\/3 \/27c§x2 + 4sin (z)° — 10801x)

1
3
(12\/3? 27c§12+4sm(m)3—10851z)

i \/g - + 2sin(x)

ol

z (12\/3 27c2z2+4sin(x)3—108c; x)

+



26

v/ Solution by Mathematica
Time used: 27.111 (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, IncludeSingjularSolution

2
€/901x4 + \/12306 sin3(z) + 81¢; 228 {’/;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) =

(14iv/3) </27c1x4 + \/108x6 sin®(z) + 729c;2z8
6+/222
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2.11 problem 11

Internal problem ID [2590]

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]

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=all)

e ¢, +1

)

v/ Solution by Mathematica
Time used: 0.147 (sec). Leaf size: 18

-

§
LDSolve [1==y [x]/(1-x"2%y [x] ~2)+x/ (1-x"2*y [x]"2) *y' [x],y[x] ,x, IncludeSingularSolutiJons -> Truel

tanh )
_, tan (x +icy)
T

y(z)



3 Chapter 2, section 10, page 47

3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8

problem 2(a)
problem 2(b)
problem 2(c)
problem 4(a)
problem 4(b)
problem 4(c)
problem 4(d)
problem 4(e)

28
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3.1 problem 2(a)
Internal problem ID [2591]

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




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

30

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
" ™
3¢, (12\/?3 2\/27372 —de; — 108322 + 8) Poooa
1
(12\/3 2\/2T30% — 4, — 108322 + 8) ’
y(.'L') - 1201
1 1
} P 5a
3¢, (12\/513«/270%:32 —dcy — 10832 + 8) Poa
1
\/_ (12\/3.’1:1/276%.’152—4 c1—1080%x2+8> 3 9
iv/3 h - 1
o 3c1 (12\/§x,/27c§x2—4 c1—108c§x2+8) 3
B 2
1
(12\/3 2\/27372 —de; — 108322 + 8) ’
y($) - 1261
1 1

— 1+_

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

i3

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

+
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v/ Solution by Mathematica

Time used: 60.192 (sec). Leaf size: 458

kDSolve [(3*x~2-y[x] ~2) *y' [x]-2*x*y[x]==0,y[x],x,IncludeSingularSolutions -> True] J

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

y(z) —

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

C1

— €

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

y(z) —

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

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

y(z) = —

_|_

322/3 {’/ 27ec172 + 3v/81le21 gt — 12¢de172 — 2¢3a
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3.2 problem 2(b)
Internal problem ID [2592]

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,

yz—1+ (2> —yz)y =0

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: 0.398 (sec). Leaf size: 68

e B

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

y(z) >z + —%\/—x (x% — 2log(z) + 1)

y(z) > z+7 (—i)w /=2 (@ = 2log(@) + &)



3.3 problem 2(c)

Internal problem ID [2593]

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+32%") Yy +y=0

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

33

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 (| zcy (x ++/12¢2 + xz)
y(z) =

6xcy
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v/ Solution by Mathematica
Time used: 9.742 (sec). Leaf size: 166

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

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

\/ v x? (3+cl z2)

y(z) = 7
y(IE) - — \/g

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

Internal problem ID [2594]

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], _rational]

(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: 0.259 (sec). Leaf size: 56

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

-/

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

y(z) =0
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3.5 problem 4(b)

Internal problem ID [2595]

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+zy®)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: 4.156 (sec). Leaf size: 76

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

y(z) = W (e3123)

y(xz) — — \/_\/VV(eTx?’

y(z) — ( 1)*33/W (e3123)
(z) —

Yyl



3.6 problem 4(c)

Internal problem ID [2596]

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

v —12° — 1% —y =0

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

37

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

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

v/ Solution by Mathematica
Time used: 0.191 (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 [2597]

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.

(4

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

(z+y)y —y+z=0

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: 0.032 (sec). Leaf size: 34

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

Solve [arctan (M> + %log (y(;)Z + 1> = —log(z) + c1,y(x)

T



3.8 problem 4(e)

Internal problem ID [2598]

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

vr—y—22—9% =0

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

39

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: 0.248 (sec). Leaf size: 17

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

y(x) — %x tan(3(z + ¢1))

-/



4 Chapter 2, section 11, page 49

4.1
4.2
4.3
4.4
4.5
4.6

problem 2(a)
problem 2(b)
problem 2(c)
problem 2(d)
problem 2(e)
problem 2(f)
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4.1 problem 2(a)
Internal problem ID [2599]

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]

yr—3y—zt=0

v Solution by Maple

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

41

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

y(z) = (z+c1)a’

v/ Solution by Mathematica

Time used: 0.025 (sec). Leaf size: 13

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

y(z) = 2°(z + 1)



4.2 problem 2(b)
Internal problem ID [2600]

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]

e +1

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

42

Ldsolve (diff (y(x) ,x)+y(x)=1/(1+exp(2*x)),y(x), singsol=all)

~—

y(z) = (arctan (e”) + c;)e™™

v Solution by Mathematica

Time used: 0.08 (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 [2601]

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]

(2 + 1)y + 2yz — cot (z) =0

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: 0.051 (sec). Leaf size: 22

e

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

log(tan(x)) + log(cos(z)) + ¢
z2+1

y(z) =
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4.4 problem 2(d)
Internal problem ID [2602]

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‘]]

y+y —2re —2°=0

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 — 2+ e "2 + 2+ cre™”

v/ Solution by Mathematica

Time used: 0.095 (sec). Leaf size: 24

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

yiz) 2> e *(2*+c1) + (z—2)z+2



4.5 problem 2(e)
Internal problem ID [2603]

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' +cot (z)y —2csc(z)z =0

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

45

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

_ 2%+
y(z) sin ()

v/ Solution by Mathematica
Time used: 0.039 (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(z)



4.6 problem 2(f)
Internal problem ID [2604]

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 —x° —y'z =0

v Solution by Maple

Time used: 0.0 (sec). Leaf size: 13

46

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: 0.025 (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 [2605]

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.

(4

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

(—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: 2.074 (sec). Leaf size: 25

e

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

~—

W(—e “x)

y(z) = ———

y(z) =0
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5.2 problem 3

Internal problem ID [2606]

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.

(4

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

20 +3y+1+ 2y —3z+5)y =0

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 (;Z)Z) +olm(z—1)+ 2c1>) (z—1)

cos (__

v/ Solution by Mathematica
Time used: 0.061 (sec). Leaf size: 68

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

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

2y(zr) —3z+5
4(=* + y(2)* + 2y(z) — 22 + 2)
13(z — 1)2

+ 181log ( ) + 36log(z — 1) + 13¢; = 0,y(z)
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5.3 problem 4

Internal problem ID [2607]

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]

vr—22+y2=0

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

e

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

-

yf;)2 +y(z) £1;2+y(~73) +In (y(x)+ x2+y(x)2) —3ln(z)—c; =0

v/ Solution by Mathematica
Time used: 0.307 (sec). Leaf size: 66

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

(2)? y(z)
y(z) ( Y5 +1+ )
1 T T 2
Solve 3 — log < y(%) +1-— _yf)) = log(z) + c1,y(x)



o1

5.4 problem 5

Internal problem ID [2608]

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.

(4

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

v — (2 —yz)y =0

v/ Solution by Maple

Time used: 0.141 (sec). Leaf size: 285

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

%
3
(—z + /25 — ci’) ol ,

y(x) =¢ p + |z
x3 <—z3 +/z6 — ci’) ?

y(x)
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v/ Solution by Mathematica
Time used: 60.119 (sec). Leaf size: 534

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

9

_1+6T1x6 3 3cy 3cy 3cy 3
—e2g24 28264 /es 26 (—1 +e
y(z) = 2?| 1

18

. N33 g 3 6 36 3.6\ 3

91(\/§+z> —e1 21242526+ 4/es (—1+esx> -1

+ 949i/3
3cq
—1+4+e8 26

3c 3c 3c
i/—eéfa:m +2e 526+ (/e s 26 (—
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5.5 problem 6

Internal problem ID [2609]

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

+y+y’— (PP —z)y =0

X Solution by Maple

( 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,IncludeSingularSolutions —>J True]

Not solved



5.6 problem 8

Internal problem ID [2610)]

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]

Yz +y—xzcos(z)=0

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

54

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

_ cos(z) +zsin(z) + ¢

y(z) =

T

v/ Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 17

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

cos(z) + ¢

y(z) — sin(z) + .
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5.7 problem 9

Internal problem ID [2611]

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.

(4

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

(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: 2.225 (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
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5.8 problem 10

Internal problem ID [2612]

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)]‘]1]

(6" —32%9y?) v + e"y — 2zy° =0

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

Ldsolve((exp(x)—3*x"2*y(x) ~2)*diff (y(x),x)+y (x)*exp (x)=2*x*y (x) "3,y (x), singsol=a1J1)

1
(108e12 + 12/81c0? — 1267 ) -
y(z) = 6z + 3
7 (108c,z +12/B1a? — 12¢%)
%
(108e12 + 12,/81c0” — 1267 o
ylo) = - 12z - :
x (10801x +12,/81%22 — 12 e3w)
1
\/_ (108c1x+12,/81c§z2—12e3z)3 -
iv/3 - e
6x 1
z (108c1z+12, /81c3x2—12 eSw) 3
a 2
1
(108e12 +12/81cfa? = 12¢% ) o
y(z) = — -

W=

12z 7 (108c,3 + 12/81c0” — 12¢%)

1

3
(108c1m+12, /81c2z2—12 e3w>

’L\/g _ 2e”

6
T (10801z+12\ / 810%9:2—12 e3m>

ol

_|_
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v/ Solution by Mathematica
Time used: 54.59 (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, IncludeSingularFolutions ->

. 2v/3e%z? + \3/5(90@4 + v/—12e3225 + 81c¢,228) 2/3

y(z) -
62/322 \/901x4 + /—12€3226 + 81¢; 228
y(z)
i(V3+1) {’/ 9c1zt + /—12€3276 + 81c;228 (V3+3i)e”
— - —
2/372
2v/232/31, 22/335/66/901174 + \/_1263sz + 81c; 228
. 3
(—1 — Z\/g) \/901x4 + \/—12839”1'6 + 81c;2x8
y(z) —

2{’/532/3:52
(V3—3i)e”

22/335/6 Q/ 9crzt + \/—12€3726 + 8lc; 208




5.9 problem 12

Internal problem ID [2613]

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]

y+z2—yr=0

v Solution by Maple

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

o8

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

y(@) = (z+a)z

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 11

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

y(z) = z(z + ¢1)



5.10 problem 13

Internal problem ID [2614]

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]

y'z +y— % cos (z) =0

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

99

| 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) =

T

v/ Solution by Mathematica
Time used: 0.058 (sec). Leaf size: 25

e

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

~—

(z? — 2) sin(z) + 2z cos(z) + ¢;
T

y(z) =
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5.11 problem 14

Internal problem ID [2615]

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.

(4

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

6r+4y+3+(Br+2y+2)y =0

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

Ldsolve ((6xx+4*xy (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: 4.049 (sec). Leaf size: 34

Vs N

LDSolve [(6*x+4xy [x]+3)+(3*x+2*y [x] +2) *y' [x]==0,y[x] ,x,IncludeSingularSolutions -> JTrue]
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5.12 problem 15

Internal problem ID [2616]

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(z+y)—zsin(z+y)—zsin(z+y)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) J

y(x) = —z + arccos (ﬂ)
x

v/ Solution by Mathematica
Time used: 10.063 (sec). Leaf size: 35

N
LDSolve [Cos [x+y [x]]-x*Sin[x+y [x]]==x*Sin[x+y [x]]*y' [x],y[x],x, IncludeSingularSolutJions -> True

y(x) = —x — arccos (—%)

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

Internal problem ID [2617]

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¥” + cos (z) + (¥ + xye¥™)y =0

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),x)=b,y(x), sing

_ LambertW (—z(c; + sin (z)))

y(z)

v/ Solution by Mathematica
Time used: 60.254 (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,y [x]J, x,IncludeSi

W (z(—sin(z) + ¢1))

y(z) —
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5.14 problem 18

Internal problem ID [2618]

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(z—y)—1—-In(z—y)=0

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: 0.112 (sec). Leaf size: 26

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

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



5.15 problem 19

Internal problem ID [2619]

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]

Y +2yz—e % =0

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

64

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: 0.053 (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 [2620]

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.

(4

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

y? —3yz — 22> — (2 —yz)y' =0

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

-

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

—/

2 2.4
Tt —\/2c5x* + 1
y(z) = :
1T

y(z) = cr? 4+ /2c3rt + 1
1T

v/ Solution by Mathematica
Time used: 0.659 (sec). Leaf size: 99

-

N
LDSolve [(y[x]~2-3*x*xy[x]-2*x"2)==(x"2-x*y [x] ) *y' [x],y[x],x, IncludeSingularSolutiorﬂs -> True]

V2zt 4 e2a

% J—
y(@) == -
2 4 2cq1
T
2/ 4
M@%w—J_m
X

ﬁ\/a?+x

y(z) = —



5.17 problem 21

Internal problem ID [2621]

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]

(22 +1)y +2yz —42® = 0

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

66

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: 0.031 (sec). Leaf size: 19

-

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

~—

zt + ¢

2 +1

y(z) =
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5.18 problem 22

Internal problem ID [2622]

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) + (e” cos (y) — zsin (yz))y' =0

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

‘dsolve((exp(x)*sin(y(x))-y(x)*sin(x*y(x)))+(exp(x)*cos(y(x))-x*sin(x*y(x)))*diff(&(x),x)=0,y(

e”sin (y(z)) + cos (y(z)xz) +¢c1 =0

v/ Solution by Mathematica
Time used: 0.547 (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] F=0 ,y[x1,x,I

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



68

5.19 problem 24

Internal problem ID [2623]

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]

(Yz+y—2*)y —2yz+e'+2=0

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

e

Ldsolve((x*exp(y(x))+y(X)‘XA2)*diff(Y(X)’X)=(2*X*Y(X) —exp(y(x))-x),y(x), Singsol%%ll)

z? z)?
—y(z) 22 + z @ +E+%+Cl =0

v/ Solution by Mathematica
Time used: 0.31 (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, IncludeSingul#rSolutions

2 2
Solve | 2*(—y(z)) + % + ze¥@ + T = ¢ y(x)
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5.20 problem 25

Internal problem ID [2624]

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’) ‘]

e(z+1)— ("z—ey)y =0

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=all) 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]]) *y' [x] ,y [x] ,x,IncludeSingularSolut i\Jons -> Truel]

1
Solve —§y(x)2 — 2e” V@ = ¢ y(x)
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