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the first kind. Lesson 7
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1.4 problem First order with homogeneous Coeflicients.
1.5 problem First order with homogeneous Coeflicients.
1.6 problem First order with homogeneous Coeflicients.
1.7 problem First order with homogeneous Coeflicients.
1.8 problem First order with homogeneous Coeflicients.
1.9 problem First order with homogeneous Coeflicients.
1.10 problem First order with homogeneous Coeflicients.
1.11 problem First order with homogeneous Coeflicients.
1.12 problem First order with homogeneous Coeflicients.
1.13 problem First order with homogeneous Coeflicients.
1.14 problem First order with homogeneous Coeflicients.

Exercise 7.2, page 61 . . .
Exercise 7.3, page 61 . . .
Exercise 7.4, page 61 . . .
Exercise 7.5, page 61 . . . .
Exercise 7.6, page 61 . . .
Exercise 7.7, page 61 . . .
Exercise 7.8, page 61 . . .
Exercise 7.9, page 61 . . . .

Exercise 7.10, page 61
Exercise 7.11, page 61
Exercise 7.12, page 61
Exercise 7.13, page 61
Exercise 7.14, page 61
Exercise 7.15, page 61

L L -
HEOEHEEEBBEouaeo=



1.1 problem First order with homogeneous Coefficients.
Exercise 7.2, page 61

Internal problem ID [3918]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 7
Problem number: First order with homogeneous Coefficients. Exercise 7.2, page 61.
ODE order: 1.

ODE degree: 1.

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

2zy + (y2 +w2) y =0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 257

Ldsolve(2*x*y(x)+(x“2+y(x)“2)*diff(y(x),x)=0,y(x), singsol=all)
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v/ Solution by Mathematica
Time used: 15.691 (sec). Leaf size: 362

kDSolve [2*x*xy [x]+(x~2+y [x] "2) *y ' [x]==0,y[x],x,IncludeSingularSolutions -> Truel J
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1.2 problem First order with homogeneous Coefficients.
Exercise 7.3, page 61

Internal problem ID [3919]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 7
Problem number: First order with homogeneous Coefficients. Exercise 7.3, page 61.
ODE order: 1.

ODE degree: 1.

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

<x+ yQ—wy>y’—y=0

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 27

[dsolve((x+sqrt(y(x)‘2—x*y(x)))*diff(y(x),x)—y(x)=0,y(x), singsol=all)

~—

L2Vy@) (@) —2)

—Cl=0

v/ Solution by Mathematica
Time used: 0.301 (sec). Leaf size: 43

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

Solve

ek F +1og( ) = tog(a) + e, 000



1.3 problem First order with homogeneous Coefficients.
Exercise 7.4, page 61

Internal problem ID [3920]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 7
Problem number: First order with homogeneous Coefficients. Exercise 7.4, page 61.
ODE order: 1.

ODE degree: 1.

4

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

z+y—(-y+z)y =0

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 24

e

kdsolve((x+y(x))—(x-y(x))*diff(y(x),x)=0,y(x), singsol=all)

~—

y(z) = tan (RootOf (—2_Z+ In (@) +2In(z)+ 2c1>) z

v/ Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 36

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

Solve B log (y(;;)z + 1) — arctan (M> = —log(z) + c1, y(a:)]

T



1.4 problem First order with homogeneous Coefficients.
Exercise 7.5, page 61

Internal problem ID [3921]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 7
Problem number: First order with homogeneous Coefficients. Exercise 7.5, page 61.
ODE order: 1.

ODE degree: 1.

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

y'r —y— xsin <g> =0
z

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 44

e

tdsolve(x*diff(y(x),x)—y(x)-x*sin(y(x)/x)=0,y(x), singsol=all)

~—

2zc; cAx? — 1)
T

— arct —
y(z) = arctan <c§m2 +17 Er2+1

v/ Solution by Mathematica
Time used: 2.772 (sec). Leaf size: 33

DSolve [x*y' [x]-y[x]-x*8in[y[x]/x]==0,y[x],x,IncludeSingularSolutions -> True]

N

y(x) — 2z arctan (e“x)
y(z) =0
y(z) = nva?



1.5 problem First order with homogeneous Coefficients.
Exercise 7.6, page 61

Internal problem ID [3922]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 7
Problem number: First order with homogeneous Coefficients. Exercise 7.6, page 61.
ODE order: 1.

ODE degree: 1.

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

20°y +y° + (zy* — 22°) y = 0

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

~—

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

2
y(@) = \/_ LambertW (—2c;z4) v

v/ Solution by Mathematica
Time used: 6.133 (sec). Leaf size: 66

-

.
LDSolve [(2*x~2*y [x] +y [x] ~3) +(x*y [x] "2-2*x"3) *y' [x]==0,y[x],x, Inc:ludeSingularSolutiJons -> True]

y(z) > — V2
VW (—2e-2174)
y(z) — iV




1.6 problem First order with homogeneous Coefficients.
Exercise 7.7, page 61

Internal problem ID [3923]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 7
Problem number: First order with homogeneous Coefficients. Exercise 7.7, page 61.
ODE order: 1.

ODE degree: 1.

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

y? + (w\/y2 — z2 —wy) y =0

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

-

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

~—

y(z)’ -2
—+—-—c1=0
zy (x) x
v Solution by Mathematica

Time used: 2.257 (sec). Leaf size: 111

LDSolve [y [x] ~2+(x*Sqrt [y [x] "2-x"2] -x*y [x]) *y' [x]==0,y[x],x, IncludeSingularSolutioan -> True]
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1.7 problem First order with homogeneous Coefficients.
Exercise 7.8, page 61

Internal problem ID [3924]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 7
Problem number: First order with homogeneous Coefficients. Exercise 7.8, page 61.
ODE order: 1.

ODE degree: 1.

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

yoos (1) (xsin<%> 4o (g)) =

z Y

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 15

Ldsolve(y(x)/x*cos(y(x)/x)-(x/y(x)*sin(y(x)/x)+cos(y(x)/x))*diff(y(x),x)=0,y(x), éﬁngsol=all)

y(z) = RootOf (_Zzcysin(_2Z) — 1)z

v Solution by Mathematica
Time used: 0.267 (sec). Leaf size: 35

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

e (1) + 1o (i (222) ) g (s (20 ) = s 160
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1.8 problem First order with homogeneous Coefficients.
Exercise 7.9, page 61

Internal problem ID [3925]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 7
Problem number: First order with homogeneous Coefficients. Exercise 7.9, page 61.
ODE order: 1.

ODE degree: 1.

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

y+zln <y> vy —2yr=0
T

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 18

e

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

A >

y(ac) —e LambertW(—excl)—Hx

v Solution by Mathematica
Time used: 5.57 (sec). Leaf size: 35

LDSolve [y [x]+x*Log[y [x]/x]*y' [x] -2*x*y' [x]==0,y[x],x,IncludeSingularSolutions -> TJrue]

y(z) = —e W (—e!"'z)
y(z) =0

y(z) = ex
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1.9 problem First order with homogeneous Coefficients.
Exercise 7.10, page 61

Internal problem ID [3926]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 7
Problem number: First order with homogeneous Coefficients. Exercise 7.10, page 61.
ODE order: 1.

ODE degree: 1.

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

2evy + <y—2xe%) y =0

v Solution by Maple
Time used: 0.078 (sec). Leaf size: 23

[dsolve (2xy (x) *exp (x/y (x) )+ (y (x) -2*x*exp (x/y(x)) ) *diff (y(x) ,x)=0,y(x), singsol=a11})

. x
B RootOf (M — x)

C1

y(z)

v/ Solution by Mathematica
Time used: 0.254 (sec). Leaf size: 29

‘ DSolve [2*y [x] *Exp [x/y [x]]+(y [x] -2*x*Exp [x/y [x]]1) *y' [x]==0,y[x],x, IncludeSingularSF;lut ions —->

Solve {—Qeya) — log (@) = log(x) + c1,y(x)



13

1.10 problem First order with homogeneous Coefficients.
Exercise 7.11, page 61

Internal problem ID [3927]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 7
Problem number: First order with homogeneous Coefficients. Exercise 7.11, page 61.
ODE order: 1.

ODE degree: 1.

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

zes — ysin <g> + zsin (Q) y =0
T T

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 63

e

kdsolve ((x*exp(y(x) /x) -y (x) *sin(y(x)/x))+x*sin(y(x) /x)*diff (y(x),x)=0,y(x), singso\J1=all)

y(z) = RootOf (e>~#(41n (z)* >~% + 81n (z) €*“c; + 4c2e®~% — 41n (z) sin (_2Z) e—?
—4sin(_2Z)eZc; + 2sin (_2)° — 1)z

v Solution by Mathematica
Time used: 0.33 (sec). Leaf size: 39

! DSolve [ (x*Exp [y [x]/x]-y [x]*Sin [y [x]/x])+x*8in[y [x]/x]*y' [x]==0,y[x],x, IncludeSinﬁularSolution

Solve {—%e_ym@ (sin (%) + cos (@)) = —log(z) + c1,y(x)
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1.11 problem First order with homogeneous Coefficients.
Exercise 7.12, page 61

Internal problem ID [3928]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 7
Problem number: First order with homogeneous Coefficients. Exercise 7.12, page 61.
ODE order: 1.

ODE degree: 1.

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

—2zyy +y* +2° =0

With initial conditions

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

~—

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

y(x) =z (x+1)
y(z) = -z (xz+1)

v/ Solution by Mathematica
Time used: 0.194 (sec). Leaf size: 36

e B
LDSolve [{(x~2+y [x] "2)==2*x*xy [x] *y' [x] ,y[-1]==0},y[x] ,x,IncludeSingularSolutions —>J True]

y(z) = —vVrvr +1
y(z) = Vv +1
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1.12 problem First order with homogeneous Coefficients.
Exercise 7.13, page 61

Internal problem ID [3929]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 7
Problem number: First order with homogeneous Coefficients. Exercise 7.13, page 61.
ODE order: 1.

ODE degree: 1.

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

ze: +y—yr=0

With initial conditions

[y(1) = 0]
v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 15
Ldsolve( [ (x*exp (v (x) /x) +y(x))=x*diff (y(x),x),y(1) = 0],y(x), singsol=all) J

v/ Solution by Mathematica

Time used: 0.321 (sec). Leaf size: 15

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

y(xz) = —zlog(1l — log(z))
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1.13 problem First order with homogeneous Coefficients.
Exercise 7.14, page 61

Internal problem ID [3930]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 7
Problem number: First order with homogeneous Coefficients. Exercise 7.14, page 61.
ODE order: 1.

ODE degree: 1.

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

Y 9\ _
I Lron(?) -
With initial conditions
[y(1) = 0]

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 16

e

Ldsolve([diff(y(x),x)—y(x)/x+csc(y(x)/x)=0,y(1) = 0],y(x), singsol=all)

~—

y(z) = (1 —2_B21) arccos (In (z) + 1)

v/ Solution by Mathematica
Time used: 0.399 (sec). Leaf size: 24

LDSolve [{y' [x]-y[x]/x+Csc[y[x]/x]==0,y[1]==0},y[x],x,IncludeSingularSolutions -> T%rue]

y(x) — —z arccos(log(x) + 1)
y(z) — zarccos(log(x) + 1)
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1.14 problem First order with homogeneous Coefficients.
Exercise 7.15, page 61

Internal problem ID [3931]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 7
Problem number: First order with homogeneous Coefficients. Exercise 7.15, page 61.
ODE order: 1.

ODE degree: 1.

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

zy—y* — 2y =0

With initial conditions

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

~—

Ldsolve([(x*y(x)-y(x)“2)-x*2*diff(y(X),X)=0,Y(1) = 1],y(x), singsol=all)

T

y(z) = W

v/ Solution by Mathematica
Time used: 0.143 (sec). Leaf size: 13

e \

LDSolve [{ (x*y [x] -y [x] "2)-x"2*y' [x]==0,y[1]==1},y[x] ,x,IncludeSingularSolutions -> JTrue]

y(z) = log(z) + 1
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2 Chapter 2. Special types of differential equations of

the first kind. Lesson 8

2.1 problem Differential equations with Linear Coefficients.
2.2 problem Differential equations with Linear Coefficients.
2.3 problem Differential equations with Linear Coefficients.
2.4 problem Differential equations with Linear Coefficients.
2.5 problem Differential equations with Linear Coefficients.
2.6 problem Differential equations with Linear Coefficients.
2.7 problem Differential equations with Linear Coefficients.
2.8 problem Differential equations with Linear Coefficients.
2.9 problem Differential equations with Linear Coefficients.
2.10 problem Differential equations with Linear Coefficients.
2.11 problem Differential equations with Linear Coefficients.
2.12 problem Differential equations with Linear Coefficients.
2.13 problem Differential equations with Linear Coefficients.
2.14 problem Differential equations with Linear Coefficients.

Exercise 8.1, page 69 .
Exercise 8.2, page 69 .
Exercise 8.3, page 69 . .
Exercise 8.4, page 69 .
Exercise 8.5, page 69 .
Exercise 8.6, page 69 . .
Exercise 8.7, page 69 .
Exercise 8.8, page 69 .
Exercise 8.9, page 69 . .

Exercise 8.10, page 69
Exercise 8.11, page 69
Exercise 8.12, page 69

Exercise 8.13, page 69 .

Exercise 8.14, page 69
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2.1 problem Differential equations with Linear Coefficients.
Exercise 8.1, page 69

Internal problem ID [3932]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 8
Problem number: Differential equations with Linear Coefficients. Exercise 8.1, page 69.
ODE order: 1.

ODE degree: 1.

4

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

z+2y—4— 2z —4y)y =0

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 31

e

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

~—

an [ RootOf [2 Z+1In | —+— 2In(z —2) + 2¢; z—2
B i ot ) R K

2

y(z

v Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 63

e

LDSolve [(x+2xy [x]-4) - (2*%x-4*y [x] ) *y' [x]==0,y[x] ,x,IncludeSingularSolutions -> TrueJ]

Solve | 2 arctan —2y(z) —z +4
z —2y(z)
z® +4y(z)? — 8y(x) —4r +8
*l"g( 2 — 2

) +2log(z —2) + ¢ = O,y(w)]
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2.2 problem Differential equations with Linear Coefficients.
Exercise 8.2, page 69

Internal problem ID [3933]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 8
Problem number: Differential equations with Linear Coefficients. Exercise 8.2, page 69.
ODE order: 1.

ODE degree: 1.

4

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

3r+2y+1—(Bz+2y—1)y' =0

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 21

e

tdsolve((3*x+2*y(x)+1)—(3*x+2*y(x)-1)*diff(y(x),x)=0,y(x), singsol=all)

~—

1 _ 25z
@) = 3; 2LambertW (—%) s 1
YW= 5 10

v Solution by Mathematica
Time used: 5.314 (sec). Leaf size: 43

e ™

LDSolve [(3*x+2xy [x]+1) - (3*x+2*y [x] -1) *y' [x]==0,y[x] ,x,IncludeSingularSolutions -> JTrue]
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2.3 problem Differential equations with Linear Coefficients.
Exercise 8.3, page 69

Internal problem ID [3934]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 8
Problem number: Differential equations with Linear Coefficients. Exercise 8.3, page 69.
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

z+y+1+ 2z +2y+2)y =0

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

e

tdsolve((x+y(x)+1)+(2*x+2*y(x)+2)*diff(y(x),x)=0,y(x), singsol=all)

~—

y(z) = —z -1
y(z) = —g +c

v/ Solution by Mathematica

Time used: 0.002 (sec). Leaf size: 22

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

y(z) > —x—1

z
y(z) — —5 +c
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2.4 problem Differential equations with Linear Coefficients.
Exercise 8.4, page 69

Internal problem ID [3935]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 8
Problem number: Differential equations with Linear Coefficients. Exercise 8.4, page 69.
ODE order: 1.

ODE degree: 1.

4

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

z+y—1+2x+2y—3)y =0

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

e

tdsolve((x+y(x)—1)+(2*x+2*y(x)—3)*diff(y(x),x)=0,y(x), singsol=all)

~—

y(x) = e~ LambertW(2eze*4efcl)+z—4—cl +92 g

v/ Solution by Mathematica

Time used: 5.111 (sec). Leaf size: 33

~N

LDSolve [(x+y[x]-1) +(2*x+2*y [x] -3) *y' [x]==0,y[x],x,IncludeSingularSolutions -> TrueJ]
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2.5 problem Differential equations with Linear Coefficients.
Exercise 8.5, page 69

Internal problem ID [3936]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 8
Problem number: Differential equations with Linear Coefficients. Exercise 8.5, page 69.
ODE order: 1.

ODE degree: 1.

4

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

z+y—1—(z—y—1)y =0

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

e

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

~—

y(z) = — tan (RootOf (2_Z+ In < +2In(z—1)+ 2c1)> (z—1)

)
cos (__2)°
v/ Solution by Mathematica
Time used: 0.058 (sec). Leaf size: 48

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

Solve [2 arctan <_y(x) + - ! ) — log (% ( (5(10)12)2 + 1)) +2log(z — 1) + cl,y(x)]



24

2.6 problem Differential equations with Linear Coefficients.
Exercise 8.6, page 69

Internal problem ID [3937]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 8
Problem number: Differential equations with Linear Coefficients. Exercise 8.6, page 69.
ODE order: 1.

ODE degree: 1.

4

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

z+y+ 2z +2y— 1)y =0

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 29

e

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

~—

y(x) = e~ LambertW(2eze*Qe*C1)+z—2—cl —rx4+1

v/ Solution by Mathematica
Time used: 1.661 (sec). Leaf size: 33

N
LDSolve [(x+y[x])+(2xx+2*y [x]-1) *y' [x]==0,y[x] ,x,IncludeSingularSolutions -> True] J
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2.7 problem Differential equations with Linear Coefficients.
Exercise 8.7, page 69

Internal problem ID [3938]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 8
Problem number: Differential equations with Linear Coefficients. Exercise 8.7, page 69.
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

Ty—3+2z+1)y' =0

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

e

tdsolve((7*y(x)—3)+(2*x+1)*diff(y(x),x)=0,y(x), singsol=all)

~—

v/ Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 28

LDSolve [(7*y[x]-3)+(2*x+1) *y' [x]==0,y[x] ,x,IncludeSingularSolutions -> True]

o
R

=
&
d
_|_

2z + 1)772

<
—~
8
N—
Nl Ww Nl w
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2.8 problem Differential equations with Linear Coefficients.
Exercise 8.8, page 69

Internal problem ID [3939]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 8
Problem number: Differential equations with Linear Coefficients. Exercise 8.8, page 69.
ODE order: 1.

ODE degree: 1.

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

z+2y+ Bz +6y+3)y =0

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 35

e

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

~—

_ _e 6e 2e6 | x 3,
LambertW ) 6513

y(z) = ° 5 -

oo
I
ISR

v Solution by Mathematica
Time used: 5.235 (sec). Leaf size: 43

’ DSolve [ (x+2*y [x]) +(3*x+6%y [x]+3) *y' [x]==0,y[x],x,IncludeSingularSolutions -> TrueJ]

4

cla
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2.9 problem Differential equations with Linear Coefficients.
Exercise 8.9, page 69

Internal problem ID [3940)]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 8
Problem number: Differential equations with Linear Coefficients. Exercise 8.9, page 69.
ODE order: 1.

ODE degree: 1.

4

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

z+2y+(y—1)y =0

v Solution by Maple
Time used: 0.234 (sec). Leaf size: 27

e

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

~—

(2 + z) (LambertW (c;1(2 + z)) + 1)

—1—
y(z) LambertW (c; (2 + z))
v/ Solution by Mathematica
Time used: 1.176 (sec). Leaf size: 143
LDSolve [(x+2*y [x])+(y[x]-1)*y' [x]==0,y[x] ,x,IncludeSingularSolutions -> Truel J

—2)2/3(4 —9)2/3(y(z) 4tz —2)2/3(y(z)+x
(—2)*/3 (— <(x +1)log (——3( f,)(m)_(lﬂ))) +zlog (3( 2l H)) +log (3( 2l H)) +y

9(y(z) +z+1)

Solve | —
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2.10 problem Differential equations with Linear Coefficients.
Exercise 8.10, page 69

Internal problem ID [3941]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 8
Problem number: Differential equations with Linear Coefficients. Exercise 8.10, page 69.
ODE order: 1.

ODE degree: 1.

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

3r—2y+4—2x+T7y—1)y' =0

v Solution by Maple
Time used: 0.531 (sec). Leaf size: 38

e

tdsolve((3*x-2*y(x)+4)—(2*x+7*y(x)-1)*diff(y(x),x)=0,y(x), singsol=all)

~—

11 2(25z+26)c1 + \/m

_ - 7 7
y(@) = o %c,

v/ Solution by Mathematica
Time used: 0.126 (sec). Leaf size: 63

e B

kDSolve [(3*x-2*y [x]+4) - (2*%x+7*y [x]-1) *y' [x]==0,y[x] ,x,IncludeSingularSolutions -> JTrue]

1
y(@) > <—2w — V/2(257 + 52) + 1 + 49¢; + 1)

1
y(@) = - (—2x +/2(25z + 52) + 1 + 49¢; + 1)
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2.11 problem Differential equations with Linear Coefficients.
Exercise 8.11, page 69

Internal problem ID [3942]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 8
Problem number: Differential equations with Linear Coefficients. Exercise 8.11, page 69.
ODE order: 1.

ODE degree: 1.

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

z+y+Bzx+3y—4)y =0

With initial conditions

v/ Solution by Maple
Time used: 0.172 (sec). Leaf size: 19

e

Ldsolve([(x+y(x))+(3*x+3*y(x)—4)*diff(y(x),x)=0,y(1) = 0],y(x), singsol=all)

~—

2 LambertW (-1, —36“2‘?)
y(z) = 3 +2-u

X Solution by Mathematica

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

4

N
LDSolve [{ (x+y [x])+(3*x+3*y [x]-4) *y' [x]==0,y[1]==0},y[x],x,IncludeSingularSolut ionsJ -> True]

{}

cla
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2.12 problem Differential equations with Linear Coefficients.
Exercise 8.12, page 69

Internal problem ID [3943]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 8
Problem number: Differential equations with Linear Coefficients. Exercise 8.12, page 69.
ODE order: 1.

ODE degree: 1.

4

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

3c+2y+3—(z+2y—1)y' =0

v Solution by Maple
Time used: 0.422 (sec). Leaf size: 46

e

tdsolve((3*x+2*y(x)+3)—(x+2*y(x)-1)*diff(y(x),x)=0,y(x), singsol=all)

~—

9 RootOf ((2z +4)°c;_ 7% — 52z +4)°c; 7 — 2)5 (2z+4) 3z
vw)=5- 1 3

v Solution by Mathematica
Time used: 60.093 (sec). Leaf size: 3081

LDSolve [ (3*x+2%y [x]1+3) - (x+2+y [x]-1)*y' [x]1==0,y[x],x, IncludeSingularSolutions —-> TrJue]

Too large to display
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2.13 problem Differential equations with Linear Coefficients.
Exercise 8.13, page 69

Internal problem ID [3944]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 8
Problem number: Differential equations with Linear Coefficients. Exercise 8.13, page 69.
ODE order: 1.

ODE degree: 1.

[4

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

y+7+2z+y+3)y =0

With initial conditions
[y(0) = 1]

v Solution by Maple
Time used: 0.156 (sec). Leaf size: 87

e

Ldsolve([(y(x)+7)+(2*x+y(x)+3)*diff(y(x),x)=0,y(0) = 1],y(x), singsol=all)

~—

W=

y(@) = (=2 + 62% — 120 + 72+ 8V/=207 + 1207 — 24z + 80
(z—2)°

T —Z—95
(=23 + 622 — 12z + 72 + 8y/—223 + 1222 — 24z + 80) °

+

v Solution by Mathematica
Time used: 6.83 (sec). Leaf size: 158

LDSolve [{(y[x]+7)+(2*x+y [x] +3) *y ' [x]==0,y[0]==1},y[x] ,x,IncludeSingularSolutions —J> True]

y(z)
2 — <\/8 (\/80 —22((z — 6)z + 12) + 9) — 2((z — 6)z +12) + 4) -+ (8<\/80 —22((z — )z + 12

_>

{’/8 <\/80 ~22((z — 6)z + 12) -
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2.14 problem Differential equations with Linear Coefficients.
Exercise 8.14, page 69

Internal problem ID [3945]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 8
Problem number: Differential equations with Linear Coefficients. Exercise 8.14, page 69.
ODE order: 1.

ODE degree: 1.

4

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

z+y+2—(z—y—4)y =0

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

e

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

~—

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

cos (__

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

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

Solve [2 arctan (M)

y(z) —z+4

+ log (x +y() 2—(;63%)2_ 22+ 10) +2log(z — 1) + ¢; = 0, y(x)}
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3 Chapter 2. Special types of differential equations of
the first kind. Lesson 9
3.1 problem Exact Differential equations. Exercise 9.4, page 79 . . . . . . . . . . .. 341
3.2 problem Exact Differential equations. Exercise 9.5, page 79 . . . . . . . . . . .. 37
3.3 problem Exact Differential equations. Exercise 9.6, page 79 . . . . . . . . . .. 38]
3.4 problem Exact Differential equations. Exercise 9.7, page 79 . . . . . . . . . .. (40l
3.5 problem Exact Differential equations. Exercise 9.8, page 79 . . . . . . . . .. .. 41l
3.6 problem Exact Differential equations. Exercise 9.9, page 79 . . . . . . . . . .. 42]
3.7 problem Exact Differential equations. Exercise 9.10, page 79 . . . . . . . . .. 43]
3.8 problem Exact Differential equations. Exercise 9.11, page 79 . . . . . . . . . .. 44
3.9 problem Exact Differential equations. Exercise 9.12, page 79 . . . . . . . . .. 451
3.10 problem Exact Differential equations. Exercise 9.13, page 79 . . . . . . . . . .. 47
3.11 problem Exact Differential equations. Exercise 9.15, page 79 . . . . . . . . .. H0i
3.12 problem Exact Differential equations. Exercise 9.16, page 79 . . . . . . . . . .. B1]

3.13 problem Exact Differential equations. Exercise 9.17, page 79 . . . . . . . . .. H2]
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3.1 problem Exact Differential equations. Exercise 9.4, page 79

Internal problem ID [3946]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 9
Problem number: Exact Differential equations. Exercise 9.4, page 79.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, _rationall

3z%y + 8zy® + (2° + 8zy +12y%) ¢y = 0
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v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 597
Ldsolve((3*x‘2*y(x)+8*x*y(x)‘2)+(x‘3+8*x‘2*y(x)+12*y(x)‘2)*diff(y(x),x)=0,y(x), singsol=all)

W=

(91175 — 27c¢; — 8z°% + 31/—3x10 + 329 + 48¢; 78 — 5dc x5 + 810%)

y(r) = 5
6(552° — 52%) _z

(9&05 — 27c; — 8% + 31/—3x10 + 322 + 48¢; 7% — 5dc x5 + 81c§>

1
3

N—
Wl

<9x5 — 27c; — 825 + 31/— 3210 + 329 + 48¢,2° — bdcy 25 + 813

y(z) = — 12
. 1a* 1o @
5 6 10 9 6 5 2 5 3
<9z — 27¢c; — 8xb + 3\/—3z + 3z? + 48¢1x% — H4cix® + 8101>
1
3
z\/g (925—27c1—8m6+3\/ —3z10+§z9+4801z6—54c1z5+81c%> N 15244 1
(9x5—27c1—8w6+3\/—3x10+3w9+4801x6—54clw5+810%) 3
B 2
1
(92° — 27e, — 82° + 3/=3017 + 327 + 486,2° — bdcya7 + 813 )
y(z) = — 13
N }1 3 — % 4 - x_2
1
3 3
<9x5 — 27c; — 828 + 31/—3x10 + 329 + 48¢; 76 — 5dc x5 + 81c%>
1
Z\/g (9x5—2701—8x6+3\/—3x10+§x9+4801x6—54clx5+81c%) N %m3—%m4 1
(9x5 —27¢c1—8x5+3 \/—3m10+3x9+4801x6—5401:1:54-810%)
2

+
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v/ Solution by Mathematica

Time used: 1.708 (sec). Leaf size: 431

kDSolve [(3*x~ 2%y [x] +8*x*y [x] ~2) +(x~3+8*x "2y [x] +12*y [x] “2) *y' [x]==0,y[x] ,x, IncludeFingularSolu

1
y(x) — 5 —2x% + i/(g —8x)z%+ 3 <\/—3(z —1)a° + 6¢1(9 — 8x)z° + 81cy? + 901)

(4z — 3)x®

i‘/(Q —8z)x® + 3 <\/—3(x —1)z% 4+ 6¢1(9 — 8x)x® + 8142 + 901>

_|_

1 2
y(x) — yr —16z

+ 4z'(\/§ n z) (’/(9 — 82)a5 +3 (\/—3(33 ~1)2° + 6¢1(9 — 82)a® + 8lci? + 901>

(—4 — 4iv/3) (42 — 3)2?

_|_
i‘/(Q —8z)x® +3 <\/—3(x —1)z% 4+ 6¢1(9 — 8x)x® + 8142 + 901>

1 2
y(x) — YT —16z

. 4(1 n z\/§> {‘/(9 — 82)a5 +3 (\/—3(33 ~1)2° + 6¢1(9 — 82)a® + 8lci? + 901>

4i(v3+1) (4z — 3)2?

_|_
i‘/(Q —8z)x® +3 <\/—3(x —1)z% 4+ 6¢1(9 — 8x)x® + 8142 + 901>
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3.2 problem Exact Differential equations. Exercise 9.5, page 79

Internal problem ID [3947]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 9
Problem number: Exact Differential equations. Exercise 9.5, page 79.

ODE order: 1.

ODE degree: 1.

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

2ty+1 (y—2)y
+ 3 =
Yy )

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

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

-/

T
~ LambertW (—e’c;z)

y(z) =

v/ Solution by Mathematica
Time used: 6.22 (sec). Leaf size: 29

-

LDSolve [(2xxxy [x]+1) /y [x]+(y [x]-x) /y [x] "2*y' [x]==0,y[x] ,x,IncludeSingularSolut ions\J -> True]

W (@ (—e=)

y(z) = —

y(z) =0
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3.3 problem Exact Differential equations. Exercise 9.6, page 79

Internal problem ID [3948]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 9
Problem number: Exact Differential equations. Exercise 9.6, page 79.

ODE order: 1.

ODE degree: 1.

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

2zy + (v +2°)y' =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 257

-

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

-/

ol

444 4x6c3+1)
( \/71 2z2¢;

2 3

(4+4, /4x6c§+1>

xTr) =
y(z) NG
L f <4+41/4w60?+1> % 212(11
444, /4x5c3 41 3 e 2 " faaBB 11 3
1 + (ZI201 <4+4 4z cl+1>
- 4 T 2
(4+4‘ /4m6c§+1) :

y(z) =

2 1

(s0y/motv1)

4 (44t
y(z) = NG

+ 2

ol
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v/ Solution by Mathematica
Time used: 15.759 (sec). Leaf size: 362

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

V2 {’/\/W + e
2/=20% + (—2)* (v/IaB + e¥e1 + %) 2/3
2\/,/ 26 + eber 4 e3a
2(—1)%/322 + V/=2(V/4aS + €6 1) 2/3
22/3 {’/\/W + e

y(z) —

y(z) —

y(z) = —

y(x) =0
—3 26)%/3
y(xmgw(“ v8) _m_1>

Vie) - \F(““\”( )2/3+i\/§—1>

4

vl Vi - @O
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3.4 problem Exact Differential equations. Exercise 9.7, page 79

Internal problem ID [3949]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 9
Problem number: Exact Differential equations. Exercise 9.7, page 79.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

e’sin(y) +e ¥ — (ze ¥ —e”cos(y))y =0

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

e

kdsolve ((exp(x)*sin(y(x))+exp(-y(x)))-(x*exp(-y(x))-exp(x)*cos(y(x)))*diff (y(x) ,x)\J=O ,y(x), sin

e®sin (y(z)) +ze™¥@ 4 ¢, =0

v/ Solution by Mathematica
Time used: 0.411 (sec). Leaf size: 24

LDSolve [(Exp[x]*Sin[y[x]]+Exp[-y[x]])-(x*Exp [-y[x]]-Exp [x]*Cos [y [x]])*y' [x]==0,y [xJ] »X,IncludeS

Solve[z (—e @) — e”sin(y(z)) = e1,y(7)]
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3.5 problem Exact Differential equations. Exercise 9.8, page 79

Internal problem ID [3950]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 9
Problem number: Exact Differential equations. Exercise 9.8, page 79.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, [_1st_order, ¢_with_symmetry_[F(x)*G(y),0]‘]1]

cos (y) — (zsin (y) —y*) y' =0

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 20

[dsolve(cos (y(x))-(x*sin(y(x))-y(x)~2)*diff (y(x),x)=0,y(x), singsol=all) J
_y@)’
r— s ta 0
cos (y ())

v/ Solution by Mathematica
Time used: 0.129 (sec). Leaf size: 23

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

Solve |z = —%y(w)?’ sec(y(x)) + c1sec(y(z)), y(x)
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3.6 problem Exact Differential equations. Exercise 9.9, page 79

Internal problem ID [3951]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 9
Problem number: Exact Differential equations. Exercise 9.9, page 79.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

r—2zy+e+ (y—z’+ze¥)y =0

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

e

tdsolve((x-2*x*y(x)+exp(y(x)))+(y(x)—x‘2+x*exp(y(x)))*diff(y(x),x)=0,y(x), singso%%all)

z? z)?
—y(z) 22 + z @ +7+%+Cl =0

v/ Solution by Mathematica
Time used: 0.323 (sec). Leaf size: 35

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

2 2
Solve | 2*(—y(z)) + % +ze'® + 22 = ¢y, y(z)
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3.7 problem Exact Differential equations. Exercise 9.10, page 79

Internal problem ID [3952]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 9
Problem number: Exact Differential equations. Exercise 9.10, page 79.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

o —x+1y* —(e¥ —2ry)y =0

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

| dsolve ((x~2-x+y(x)~2) - (exp(y(x))-2%xxy (x)) *diff (y(x),x)=0,y(x), singsol=all)

2

2Cv—ig—ey(””)—l—clzo

3
%+ﬂ@)
v/ Solution by Mathematica

Time used: 0.209 (sec). Leaf size: 32

e

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

3 2

Solve —% + % — xy(x)2 +ev® = c1,y(z)



44

3.8 problem Exact Differential equations. Exercise 9.11, page 79

Internal problem ID [3953]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 9
Problem number: Exact Differential equations. Exercise 9.11, page 79.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

2z + y cos (z) + (2y + sin (z) —sin (y)) ¥’ =0

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

‘dsolve((2*x+y(x)*cos(x))+(2*y(x)+sin(x)-sin(y(x)))*diff(y(x),x)=0,y(x), singsol=aﬁ1)

y(z)sin (z) + 22 + y(z)* + cos (y(z)) + ¢ = 0
v/ Solution by Mathematica
Time used: 0.203 (sec). Leaf size: 22

LDSolve [(2*x+y [x] *Cos [x] )+ (2*y [x]+Sin[x] -Sin[y [x]]1) *y"' [x]==0,y[x],x,IncludeSingularSolutions -

Solve[z® + y(z)* + y(z) sin(z) + cos(y(z)) = c1,y(z)]
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3.9 problem Exact Differential equations. Exercise 9.12, page 79

Internal problem ID [3954]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 9
Problem number: Exact Differential equations. Exercise 9.12, page 79.

ODE order: 1.

ODE degree: 1.

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

1172ny
/P a2 - —— e =0
’ y— VP

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

N

(dsolve(x*sqrt(x‘2+y(x)‘2)—(x‘2*y(x))/(y(x)- sqrt (x"2+y(x) "2)) *diff (y(x) ,x)=0,y(x)

, singsol=al

J

e+ (2 +y(@)?)? +y(2)’ =0



v/ Solution by Mathematica
Time used: 60.268 (sec). Leaf size: 2125

46

kDSolve [x*Sqrt [x~2+y[x]~2] - (x~2*y[x])/(y[x]- Sqrt[x~2+y[x]~2])*y' [x]==0,y[x],x, InCJludeSingular

y(z) =

2 chl
z 24 _6$2+

3(526—4ebe1) N 3 ?{/—119312 + 14¢be

3\/—113:12 + 14ebc126 4 2\/(—;56 + eber) (26 + eber) 3 — 2¢l2an

y(z)
. ab—deS 3/ —11212 4 14¢f
22| — 6241—6:02—1- 3 (56 —4ebe1) N
3\/—llavl2 + 14ebe1g6 + 2,/ (—a6 + eber) (26 + ebc1) 3 — 2el2en
_)
y(x)

ebe1

3(5a0—tce1) K /11212 + 1deer

.’172 F—6$2+

3\/—11:612 + 14eBe176 + 2,/(—a6 + ebe1) (26 4 ebe1) 3 — 21201

2 ebel
¢ | & — 622 +

3\/—11:512 + 14eBe126 + 2,/(—a6 + eber) (26 4 ebc1) 3 — 2el2en

3(5a0—acte1) K /11212 + 14ee1
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3.10 problem Exact Differential equations. Exercise 9.13, page
79

Internal problem ID [3955]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 9
Problem number: Exact Differential equations. Exercise 9.13, page 79.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

47° —sin (z) +y° — (¥ + 1 —3zy°) y =0
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v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 1162

Ldsolve((4*x‘3—sin(x)+y(x)‘3)-(y(x)‘2+1—3*x*y(x)“2)*diff (y(x),x)=0,y(x), singsol=all)

y(z)
< (_ 1224 +4 \/ 2719 —9z8+-54 cos(z)x5+54c1 25 —18 cos(z)z* —18c1m4+27§c coi(m:)2 +54c1 2 cos(x)+27c2z—9 cos(x) 2 —18¢1 cos(x)—9¢2 —
Z—
6r — 2
s 2
( <_ 1224 + 4 \/ 2729 —9x8+-54 cos(z) x5 +54c1 25 —18 cos(z )zt — 18c1:c4+27§c coi(m)2 +54c12 cos(x)+27c2z—9 cos(x) 2 —18c¢1 cos(x)—9¢
o
y(z) =
( (_ 1924 +4 \/ 2729 —9x8+-54 cos(z)x5+54c1 25 —18 cos(z )zt —18c1 w4+273z coi(ar:)2 +54c12 cos(z)+27c2z—9 cos(x) 2 —18c¢1 cos(x)—9c
Z—
43z 1)
1

( <_ 1274 + 4 \/2719—99684-54 cos(z)a54-54c 25— 18 cos(z) x4 —18c1 z4+27x cos(x) 2 +54c1 x cos(x)+27c3x—9 cos(z)% —18¢; cos(z)—9c
3r—1

4
321 —12co

z\/§ 6z—2

< ( 12 4+4\/27:L'9—918+54 cos(z)x®+54cy x5 —18 cos(z)xd —18cq zd 4272 cos(z)2+54cla: cos(z)+27c%w—9 cos(w)2—18cl cos(z)—Qc%—
— 14T

y(z) =
( (_ 1924 +4 \/ 2729918454 cos(x) x5 +54c1 25 —18 cos(x)xt —18c1 4 +27x cos(z) 2 +54e1 z cos(2)+27c32—9 cos(x)? —18¢1 cos(z)—9c
3z—1
43z 1)
1

( <_ 1274 + 4 \/ 2729 — 98454 cos() x5 +54c1 25 —18 cos(x) x4 —18c1 4 4+-27x cos(z) 2 +-54c1 & cos(x)+27c32—9 cos(x)? —18¢1 cos(z)—9c¢
3z—1

—12 cos

3z—1

Z\/g 6z—2

(( 12 4+4\/27z9—9z8+54 cos(z)xd454cq x5 —18 cos(z)zt —18cy z4 427 cos(a:)2+54clw cos(z)+27c%w—9 cos(z)2—1801 cos(:c)—Qc%—4
— 14

_|_
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v/ Solution by Mathematica
Time used: 60.211 (sec). Leaf size: 567

kDSolve [(4*x~3-8in[x]+y[x]~3)-(y[x] "2+1-3*x*y[x] ~2) *y' [x]==0,y[x] ,x,IncludeSingularSolutions -

y(x)
\3/5(—3(1 —32)? (z* — 1) + 3 /4(9 — 272)3 + 6561 (1 — 3z)* (x* + cos(x) — ¢1) 2 — 3(1 — 3z)? cos(x))

_)

22/3(3z — 1)<’/—3(1 —3z)2 (2t —c1) + %\/4(9 —27x)3 + 6561(1 — 3z)* (z* + cos(z) — 1) 2 — 3(1 —

y(z)
9%v/2(v/3 +1) (—3(1 —3z)? (z* — ¢1) + 5:1/4(9 — 272)3 + 6561 (1 — 3z)* (z* + cos(z) —¢1) 2 — 3(1 —:

_>

1
18 22/3(3z — 1) {’/—3(1 —3z)2(z* —c1) + 2—7\/4(9 — 27x)3 + 6561(1 — 3z)* (z* + cos(z) -

y(z)

3z—1

%/5\/5—1’ —3(1-32)2(z%—c L /4(9—277)3+6561(1—3z)%(z%+cos(z)—c1)2—3(1—3x)2 cos(zx) ) 2/3
i<2<\/§+i)_ (v3i) (-3(1-30)? (a—e2) + 35 /4O —272)F+6561(1-32)" (a+cos(w) —c1)2~3(1—3)° cos(a)

_>

2 22/3 §/—3(1 —3z)2(zt—c1) + 2i7\/4(9 — 27x)3 + 6561(1 — 3z)* (z* + cos(z) — ¢1) 2 — 3(1 — 3z)? cos



3.11 problem Exact Differential equations. Exercise 9.15, page

79

Internal problem ID [3956]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 9
Problem number: Exact Differential equations. Exercise 9.15, page 79.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, _Bernoulli]

e* (v’ +y’z+1) + 3y’(e"z — 6)y' =0

With initial conditions

v/ Solution by Maple
Time used: 0.141 (sec). Leaf size: 38

~N

Ldsolve([exp(x)*(y(x)“3+x*y(x)’“3+1)+3*y(x)"2*(x*exp(x)—6)*diff(y(x),x)=0,y(0) = 1]J,y(x), sings

W=

(=1414v3) (—(e” +5) (e*z — 6)2)
2efr — 12

y(z) =

v/ Solution by Mathematica
Time used: 1.149 (sec). Leaf size: 28

! DSolve [{Exp [x]* (y [x] ~3+x*y [x] "3+1) +3*y [x] “2* (xxExp [x] -6) *y ' [x]==0,y[0]==1},y[x],x

V—e® —5

W02 er—e

,IncludeSing
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3.12 problem Exact Differential equations. Exercise 9.16, page
79

Internal problem ID [3957]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 9
Problem number: Exact Differential equations. Exercise 9.16, page 79.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

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

With initial conditions
¥(3) -1

v/ Solution by Maple
Time used: 0.328 (sec). Leaf size: 11

‘ dsolve([sin(x)*cos(y(x))+cos(x)*sin(y(x))*diff (y(x),x)=0,y(1/4*Pi) = 1/4xPi],y(x)|, singsol=al

y(x) = arccos (8602(36))

v/ Solution by Mathematica
Time used: 6.213 (sec). Leaf size: 10

LDSolve [{Sin[x]*Cos [y [x]]1+Cos [x]*Sin[y[x]]*y' [x]==0,y[Pi/4]==Pi/4},y[x],x, IncludeSJingularSolut

y(z) — sec™(2cos(z))
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3.13 problem Exact Differential equations. Exercise 9.17, page
79

Internal problem ID [3958]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 9
Problem number: Exact Differential equations. Exercise 9.17, page 79.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

y2e™ 4+ 42° + <2zy e’ — 3y2> y =0

With initial conditions

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 23

e

Ldsolve ([(y(x) ~2*exp (x*y (x) ~2) +4*x~3) + (2*x*y (x) *exp (x*y (x) "2) -3*y (x) "2) *diff (y(x) ,}() =0,y(1) =

y(z) = RootOf (—e—ZZ’” -t _ 2+ 2)

v/ Solution by Mathematica
Time used: 0.34 (sec). Leaf size: 23

LDSolve [{(y[x] ~2*Exp [x*y [x] ~2] +4*x~3) + (2*x*y [x] *Exp [x*y [x] ~2] -3*y [x] ~2) *y' [x]==0, yJ[ll ==0},y[x]

Solve [:v4 + @’ _y(z)? =2, y(x)]
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4.1 problem Recognizable Exact Differential equations.
Integrating factors. Example 10.51, page 90

Internal problem ID [3959]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exam-
ple 10.51, page 90.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

v +y—yz=0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 13

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

v Solution by Mathematica
Time used: 0.275 (sec). Leaf size: 28

-

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

~—

ylr) - -1+

1—eayg
y(x) — —1
y(z) = 0
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4.2 problem Recognizable Exact Differential equations.
Integrating factors. Example 10.52, page 90

Internal problem ID [3960)]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exam-
ple 10.52, page 90.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

ysec(z)+y'sin(z) =0

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

-

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

~—

1
tan (x)

y(z) =

v/ Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 15

e

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

~—

y(x) = ¢ cot(x)

y(x) =0
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4.3 problem Recognizable Exact Differential equations.
Integrating factors. Example 10.661, page 90

Internal problem ID [3961]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exam-
ple 10.661, page 90.

ODE order: 1.

ODE degree: 1.

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

e” —sin (y) +cos(y)y' =0

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

-

Ldsolve((exp(x)—sin(y(x)))+cos(y(x))*diff(y(x),x)=0,y(x), singsol=all)

~—

y(xz) = —arcsin ((x + ¢1) €%)
v/ Solution by Mathematica
Time used: 11.785 (sec). Leaf size: 16

e

LDSolve [(Exp[x]-Sin[y[x]])+Cos[y[x]]*y' [x]==0,y[x],x,IncludeSingularSolutions -> 'I:Jrue]

y(x) — —arcsin (e*(z + ¢1))
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4.4 problem Recognizable Exact Differential equations.
Integrating factors. Example 10.701, page 90

Internal problem ID [3962]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exam-
ple 10.701, page 90.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

zy+ (z°+1)y' =0

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

dsolve ((x*y(x))+(1+x~2) *diff (y(x),x)=0,y(x), singsol=all)

N J

v/ Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 22

( hY

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

N\ J
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4.5 problem Recognizable Exact Differential equations.
Integrating factors. Example 10.741, page 90

Internal problem ID [3963]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exam-
ple 10.741, page 90.

ODE order: 1.

ODE degree: 1.

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

V4o’ +y+ (2P +2’y+z)y =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 118

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

x4+ 22241
y(m) - [cizt4ciz2-1 2 2 2
zt+ 222 +1

y(z) - 4+ 2_1 3
522+ /9598l (224 1)8 1)

v/ Solution by Mathematica
Time used: 3.753 (sec). Leaf size: 96

LDSolve [(y [x] ~3+x*y [x] "2+y [x]) +(x~3+x"2*y [x] +x) *y' [x]==0,y[x],x, IncludeSingularSolJutions -> Tr

22 +1

v = ( 1+\/; \/———i-cl:c x2+1))

2 +1

x+,/ xQ\/———l—clx (x2+1)

y(z) —

y(z) =0
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4.6 problem Recognizable Exact Differential equations.
Integrating factors. Example 10.781, page 90

Internal problem ID [3964]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exam-
ple 10.781, page 90.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

3y—y'r=0

v Solution by Maple

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

e hY

'dsolve ((3*y(x))-(x)*diff (y(x),x)=0,y(x), singsol=all)

N J

y(z) = ¢12°
v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 16

’ DSolve [(3*y[x])-(x)*y' [x]==0,y[x],x,IncludeSingularSolutions -> True]

y(x) — oz’

y(x) =0
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4.7 problem Recognizable Exact Differential equations.
Integrating factors. Example 10.81, page 90

Internal problem ID [3965]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exam-
ple 10.81, page 90.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y—3yz=0

v Solution by Maple

Time used: 0.015 (sec). Leaf size: 9

-

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

N\

y(z) = 1w’
v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 18
[DSolve [(y[x])-(3*x)*y' [x]==0,y[x],x,IncludeSingularSolutions -> Truel J
y(z) = VT

y(z) =0
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4.8 problem Recognizable Exact Differential equations.
Integrating factors. Example 10.83, page 90

Internal problem ID [3966]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exam-
ple 10.83, page 90.

ODE order: 1.

ODE degree: 1.

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

y(2y°2® +3) +z(y’2* — 1)y =0

v/ Solution by Maple
Time used: 0.046 (sec). Leaf size: 39

dsolve ((y(x)* (2xx~2xy (x) ~3+3) )+ (x* (x~ 2%y (x) "3-1) ) *diff (y (x) ,x)=0,y(x), singsol=alp)

N

_ 11
e 3 X

"~ RootOf (11 ellen 715 _glla 711 4 4a:11)

3

y(z) 5
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v/ Solution by Mathematica
Time used: 10.637 (sec). Leaf size: 1081

LDSolve [ (y [x]* (2%x~2%y [x]~3+3) ) + (x* (x~ 2%y [x] ~3-1) ) *y ' [x]==0,y [x] ,x, IncludeSingularFolutions ->

44cq

y(z) = Root 1024415222 4+ 140804112220 + 7744041%2'® + 212960415216 — #1%e™5

+ 2928204132 + 1610512128, 1]

44cq

y(z) = Root 10244115222 4 14080411222 4+ 7744041°2'S + 212060415216 — #1%e”s

+ 2928204132 + 1610512128, 2|

44cq

y(z) — Root 10244115222 4 140804112220 4+ 7744041°2'® + 212060415216 — #1%e”5

+ 2928204132 + 1610512'2&, 3|

44cq

y(z) — Root 1024411522 4 140804112220 4+ 7744041°2'® + 212060415216 — #1%e”5

+ 2928204132 + 161051228, 4.

44cq

y(z) — Root [1024#1159322 + 14080#1™2220 4 77440#1%2'8 + 212960#1°2'6 — #1%e 7

+ 2928204132 + 1610512'2&, 5|

44cq

y(z) — Root [1024#115;522 + 14080412220 4 7744041%2'8 + 21296041626 — #1%e 3

+ 2028204132 + 1610512'2&, 6]

44cq

y(x) — Root [1024#11%22 + 14080412220 4 7744041%2'8 + 21296041626 — #1%e s

+ 2028204132 + 1610512'2&, 7]

44cq

y(z) = Root 1024415222 4+ 140804112220 + 7744041°2'® + 212960415216 — #1%e”5

+ 2928204132 + 161051228, 8|

44cq

y(z) = Root 1024411522 4 14080411222 4+ 7744041°2'® + 212060415216 — #1%e”s

+ 2928204132 + 1610512'2&, 9|

y(z) — Root | 10244115272 140804122 + 77440#1°5'® + 21206041°° — #1%e 5
+ 2028204132 + 1610512"2&, 10|

44cq

y(z) — Root 1024411522 4 14080411222 4+ 7744041°2'® + 212060415216 — #1%e”5

+ 29282041321 + 1610512'2&, 11]

r o o D D  AAea
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4.9 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.1, page 90

Internal problem ID [3967]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exercise
10.1, page 90.

ODE order: 1.

ODE degree: 1.

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

2zy +2° + (Y +2°)y =0




65

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 417

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

1
3 3 3
<4—4w3c17 +41/ 526c3—223¢c? +1>

_ 2z2¢c;

2 i
3 3 3
4—4z3cl2 +4 5;560?—2:1:301j +1

y(z) = NG

y(z)

1

3 3 3

4—4z3012 +4 5w60§—2£3cl2 +1
1 iv3 5 +
3 3 3 3
<4—4ac3clE +41/528c3 —2x3c2 +1> (4—4z3c17 +4)
_ + $261 _
i
4 3 3 3 2
4—4:1:3017 +4 59{:60?—2z301§ +1
Ve
y(z)

1

3 3 3

4—4:Av3c12 +4 SzGC%—2z3cl2 +1
1 iv3 5 +
3 3 3 3
<4—4ac?’clE +41/5z8c3—2x3c2 +1> 4-4a3c2 +4)
z3c;
4 + + 2

T
3 3 3
4—4z3c? +41\/528c3 —223¢2 +1

NG
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v/ Solution by Mathematica
Time used: 23.479 (sec). Leaf size: 544

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

( ) . </_x3 + \/51;6 _ 26301IE3 + 6601 + 6301 \3/51;2
Yyl
V2

€/_$3 + \/5%6 _ 26361$3 + 6661 + 6301

. 2v/—2z% + (—2)%/3 (—z® + v/bab — 2e3e153 4 €ber  ¢31) /3

y(z) -
2\/_$3 + \/5336 — 2313 + eber + e3ct
(z) > 2(—1)23z% + V/=2(—2® + /538 — 2e3c123 + ¢ber 4 g3e1) 2/3
Yz -
22/3 f’/ —23 + /56 — 2e3c173 + eber  e3an
2/3
29/=20% + (2 (VBVa® - 2°)
y(z) = -
21/ V5V/ab — &3
23,
(2vBVa® —208) " - 2920
y(z) =

2v/V5Vz6 — 23
2~ + V=2 (VBT — o)

y(z) = —
22/3¢/ /526 — 23
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4.10 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.2, page 90

Internal problem ID [3968]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exercise
10.2, page 90.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

z® +ycos(z) + (y° +sin(z))y =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 21

(dsolve((x‘2+y(x)*cos(x))+(y(x)‘3+sin(x))*diff(y(x),x)=0,y(x), singsol=all)
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v/ Solution by Mathematica
Time used: 60.206 (sec). Leaf size: 1119

kDSolve [(x~2+y [x] *Cos [x])+(y [x] ~3+Sin[x])*y' [x]==0,y[x],x, IncludeSingularSolutionsJ -> True]

4a3+ (27 sin2(z)++/729 sin? (:c)—64(:c3—3cl)3) 2/3_12¢,

3\/27 sin’(z) + \/ 729 sin*(x) — 64 (z3 — 3¢;) 3
y(@) = NG

3 _
_% _ 8 (3 — 3c1) — §€/27 sin?(x) + \/729 sint(x) — 64 (23 — 3¢;)

3{’/27 sin(z) + \/729 sin*(z) — 64 (23 — 3¢;) 3

423+ (27 sin2(z)++/729 sin? (:c)—64(:c3—3cl)3) 2/3_12¢,

3\/27 sin’(z) + \/ 729 sin*(z) — 64 (z3 — 3¢;) 3
y(z) = NG

3 _
_|_1 _ 8 (23 — 3c1) — §€/27 sin?(x) + \/729 sint(x) — 64 (23 — 3¢;)

3{’/ 27sin?(z) + \/729sin’(z) — 64 (2% — 3c1)?

4a3+ (27 sin2(z)+/729 sin4(z)—64(m3—3cl)3) 2/3_12¢;

3\/27 sin’(z) + \/ 729sin*(z) — 64 (z3 — 3¢;) 3
y(@) = - 7

3 _
_% _ 8 (3 — 3c1) — §§/27 sin?(z) + \/729 sin*(x) — 64 (23 — 3¢;)

3{’/27 sin(z) + \/729 sin*(z) — 64 (23 — 3¢;) 3

3_
11 8 (z° — 3c1) — ;{’/27 sin?(x) + \/729 sint(z) — 64 (23 — 3¢;) 3

3</27 sin?(z) + \/729 sin*(z) — 64 (23 — 3¢;) 3

4a3+ (27 sin2 (z)++/729 sin? (z)—64(z® —3c1)3) 2/3_12¢,

A ?/97qin2rm\ o0 wnd (N aA (3 2a 3
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4.11 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.3, page 90

Internal problem ID [3969]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exercise
10.3, page 90.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoullil

P+ +r+ayy =0

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

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

~—

B V/—18z% — 24x3 + 36¢;

y(z) = o
V—18z* — 24x3 + 36¢;
y(z) = 6

v/ Solution by Mathematica
Time used: 0.262 (sec). Leaf size: 56

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

\/—%x3(3x +4)+a

T

\/—éx3(3x +4)+ ¢

T

y(z) = —

y(z) =
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4.12 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.4, page 90

Internal problem ID [3970]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exercise
10.4, page 90.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

r—2zy+e + (y—z°+ze’)y =0

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

-

dsolve ((x-2*x*y (x)+exp (y(x)) ) +(y(x) -x"2+x*exp(y(x)) ) *diff (y(x),x)=0,y(x), singsoi%all)

2 2
—y(z) 22 + zev@ + % + y(;c)

+01:0

v/ Solution by Mathematica
Time used: 0.334 (sec). Leaf size: 35

LDSolve [ (x-2%x*y [x]+Exp [y [x11)+(y [x] -x~2+x*Exp [y [x]1) *y ' [x]1==0,y [x] ,x, IncludeSingquarSolutions

2
Solve | z%(—y(z)) + % + ze¥@ 4 7
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4.13 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.5, page 90

Internal problem ID [3971]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exercise
10.5, page 90.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

e”sin(y) +e ¥ — (ze™¥ —e"cos(y))y =0

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

-

dsolve((exp(x)*sin(y(x))+exp(-y(x)))-(x*exp(-y(x))—exp(x)*cos(y(x)))*diff(y(x),xi%o,y(x), sin

\

e®sin (y(z)) + ze™¥@ 4 ¢, =0

v/ Solution by Mathematica
Time used: 0.373 (sec). Leaf size: 24

‘ DSolve [ (Exp [x]*Sin[y[x]]1+Exp [~y [x]])-(x*Exp [-y [x]]1-Exp [x] *Cos [y [x]]1) *y' [x]==0,y [xp ,X,IncludeS

Solve[z (—e™¥®) — €”sin(y(z)) = c1,y(z)]
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4.14 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.6, page 90

Internal problem ID [3972]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exercise
10.6, page 90.

ODE order: 1.

ODE degree: 1.

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

x2—y2—y—(x2—y2—m)y'=0

v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 28

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

N J

—2y(z)+In(z+y(z) —In(y(z) —z)+2x—c1 =0

v/ Solution by Mathematica

Time used: 0.243 (sec). Leaf size: 32

‘ DSolve [(x72-y[x] "2-y[x])-(x"2-y [x] "2-x) *y' [x]==0,y[x] ,x,IncludeSingularSolutions P Truel

)y @) + )
2(a —y(z)

Solve | — =c1,y(x)
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4.15 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.7, page 90

Internal problem ID [3973]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exercise
10.7, page 90.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rationall

P —y (m2y4—x)y'=0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 25

(dsolve((x‘4*y(x)‘2—y(x))+(x‘2*y(x)‘4—x)*diff(y(x),x)=0,y(x), singsol=all)
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v/ Solution by Mathematica

Time used: 60.13 (sec). Leaf size: 1427

kDSolve [(x~4*y[x] ~2-y[x])+(x"2*y[x] "4-x)*y' [x]==0,y[x] ,x,IncludeSingularSolutions J—> True]

8V/2z + 22/3 (:c?’ (23 — 3c1) 2+ /23 (=256 + 23 (23 — 3cy) 4)> 2/3

1
y(z) = 7| V2
4 3
x\/x3 (23 — 3¢1) 2 + /23 (=256 + 23 (23 — 3¢1) %)
2v/2 (23 — 3cy) B 42
8\/_:c+22/3 z3(ac3 —3c1)2++/23(—256+x3 (3 — 3c1)4)>2/3 f/x:” (a:3 _ 301) 2 4 \/x3 (—256 + g3 (x3

x3 (23 — 3¢1) 2 4+ /23 (—256 + 23 (23 — 3¢1) )

|-l>|i—‘

8V/2 + 22/3 (2 (&% — Ber) 2 + /7 (—256 + 27 (27 — 3e1) 1) ) %3
€/$3 (1‘3 — 301) 24 \/:1:3 (—256 + z3 (1173 _ 361) 4)

2v/2 (23 — 3c;) B 42

+2 |-
J 83/ 20422/ (23 (23861 )2+ /a3 (~ 256425 (&% —Ben) ) )2/ /23 (23 — 3¢1) 2 + /23 (—256 + 73 (23

x ?{/xz” (23 — 3c1) 2+ /23 (—256 + 23 (23 — 3c1) 4)

8V/2 + 223 (% (28 = 301)? + /&7 (—256 + 27 (a7 — 3¢1) ) ) /3

1
y(z) — 1| 2
xf/x?’ (23 — 3c¢1) 2 + /23 (=256 + 3 (3 — 3¢1) %)

42

9 2v/2 (23 — 3cy) B
8V/22422/3 (23 (23 ~31)? +/a3 (~256 125 (@9 —3e1)T) ) /2 {/ 23 (23 — 3¢1) 2 + /23 (—256 + 23 (23 —
x 3\/x3 (23 — 3c1) 2 + /23 (—256 + 23 (23 — 3¢1) %)
y(z)

1 ( ‘ a /7.2 o\ 1.3/6
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4.16 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.8, page 90

Internal problem ID [3974]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exercise
10.8, page 90.

ODE order: 1.

ODE degree: 1.

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

y(2z+9°) —z(2z—9%)y =0




v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 420

Ldsolve ((y (x) * (2%x+y (x) 73) ) - (x* (2%x-y (x) ~3) ) *diff (y (x) ,x)=0,y(x), singsol=all)

1
<—108m4 +8¢3 +12/81z4 — 1283 xZ) ’

y(z) = 6
N 2¢2 La
1
173
3z (—108x4 + 863 +12/812% — 128 z2> Pt
1
<—108x4 +8¢3 +12./81a% — 1283 x2> ’
y(z) = — 192
c? c
_ 1 -+ é
3z (—108x4 +8¢3 4 12,/81a% — 1263 x2> ’
1
\/_ (—108x4+8c§+12,/81x4—12c§’ :r2) 3 262
7: 3 6x - Cl 1
3z (—108z4+8c§+12, /81z4—12c3 z2> s
B 2
3
(—108954 +8c3 +12,/81z — 1263 x2>
y(z) = — 192
c 1

— 1 + —_—
3 3T
31 (—108x4 +8¢3 4 12,/81at — 1263 x2> ’
1
“/g (—108:,:4+8c;°f+126,/819c4—12cf;ac2>3 B 22 1
¢ 3z (—108m4+8c§+121 /81t —12c3 :c2) ?

_|_
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v/ Solution by Mathematica
Time used: 13.382 (sec). Leaf size: 371

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

y(z)

3
28/2,2 + 2%/3 €/27x4 + 31/8128 4 12¢,3z* + 2¢,3 + 2¢;
3\/27334 +3v/8128 + 12¢132* + 243
_) pa—

6x
y(z)

2 W(1+iﬁ) e12
‘"’\/ 27z + 3/8128 + 12¢32* + 2¢1°
_)

+22/3(1 — z\/g) 6/27:c4 + 31/8128 + 12¢132% + 2¢,% — 4y

12x
y(z)

2 %/5(1—1\/5) e12
i/ 27z + 3/8128 + 12,32 + 2¢1°
_>

+ 223 (1 4 i/3) {/272 + 31/B125 + 126,54 + 2% — dey

12z
y(z) — 0
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4.17 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.9, page 90

Internal problem ID [3975]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exercise
10.9, page 90.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

vy —2xy? | (2®—22%)y 0
?y? +1 w22 +1

arctan (zy) +

v/ Solution by Maple
Time used: 0.093 (sec). Leaf size: 24

‘dsolve((arctan(x*y(x))+(x*y(x)-2*x*y(x)“2)/(1+x“2*y(x)“2))+((x“2—2*x“2*y(x))/(1+xf2*y(x)“2))*

_ tan (RootOf (_Zx —In (tan (_Z)2 + 1) + 61))

y(z)

v/ Solution by Mathematica
Time used: 0.192 (sec). Leaf size: 26

DSolve [ (ArcTan [x*y [x] ]+ (x*y [x] -2*x*y [x] ~2) / (1+x~ 2%y [x] ~2) )+ ((x~2-2*x"2*y [x] )/ (1+};r2*y [x]72))*

N

Solve[log (z*y(z)? + 1) — zarctan(zy(z)) = c1, y(z)]
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4.18 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.10, page 90

Internal problem ID [3976]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exercise
10.10, page 90.

ODE order: 1.

ODE degree: 1.

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

e“(z+1)+ (ye' —e"z)y' =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 20

-

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

y(z)*
re V@t 4 5 4+ =0

v Solution by Mathematica
Time used: 0.305 (sec). Leaf size: 26

e B

LDSolve [(Exp [x] * (x+1) )+ (y [x] #*Exp [y [x]] -x*Exp [x] ) *y ' [x]==0,y[x],x, IncludeSingularSoJlutions -> T

1
Solve —Ey(x)2 — ze® V@ = ¢ y(x)
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4.19 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.11, page 90

Internal problem ID [3977]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exercise
10.11, page 90.

ODE order: 1.

ODE degree: 1.

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

zy+1 2y —1x)y
y +(y2)y:0
Yy Yy

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

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

x
y(.’E) == 22
2 LambertW (—@)

v/ Solution by Mathematica
Time used: 4.469 (sec). Leaf size: 37

LDSolve [((x*y[x]+1) /y[x])+((2*y [x]-x) /y [x] "2) *y' [x]==0,y[x],x, IncludeSingularSolutJions -> True
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4.20 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.12, page 90

Internal problem ID [3978]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exercise
10.12, page 90.

ODE order: 1.

ODE degree: 1.

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

y* —3zy — 22"+ (zy — %)y’ =0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 59

>

dsolve ((y(x) "2-3*x*y(x)-2*x"2)+(x*y(x)-x"2) *diff (y(x) ,x)=0,y(x), singsol=all)

N

~—

cr? — \/2c3rt + 1

y(z) =

1T

ar?+ /23t +1
1T

y(z) =

v/ Solution by Mathematica

Time used: 0.682 (sec). Leaf size: 99

N
‘ DSolve [(y [x] ~2-3*x*y [x] -2*x~2) + (x*y [x]-x"2) *y' [x]==0,y[x],x, IncludeSingularSolutibns -> Truel

VIT
y(x)—)x—T
VI
y(x)—)x—i—T
NS
y(x)—w—f\/x_
x
on/74
y(x)—)x/_\/x_-l-:c

T
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4.21 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.13, page 90

Internal problem ID [3979]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exercise
10.13, page 90.

ODE order: 1.

ODE degree: 1.

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

yly+2z+1)—z(z+2y—1)y =0




v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 493

83

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

3 5% (5(; <\/5 \/8001302 160c10+80c1—¢ | () 20) >é

C1

4001

3153
+ rt+r—1

e (P 1 220

y(z) =

353 (m <\/5 \/8001z2—16()czilz+80c1—m 420z — 20) c%)é
80c;
3x53

y(z) = —

T+ +r—1
o (Vo e m))

1
3
1 2_ —
353 <x <\/5 \/ 80¢1 271600, 7 480¢; ’”+20x—20> c§> )
! _ 3z53

Z\/g 40c1

2_ —
40<w <\/g \/80011: 16(():c11z+8001 T

+20w—20> c%)

1
3

2

1
3 5% (.’IJ (\/5 \/8061:1:2 160c1z+80c1 —x 4 201 — 20) Cl) 3

C1

8061
3253

oo (B ) )

1
3
1 2_ —
353 (x <\/5 \/ By 160124800 -2 +20z—20> c%) )
: _ 3z53
Z\/g 100,

- +x—1

€1

_|_

40 (:l} (\/g \/8001z2—160clm+8001—z

+20z—20> c%)

1
3
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v/ Solution by Mathematica
Time used: 38.706 (sec). Leaf size: 463

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

v2z
i/—27cl2x2 + 1/108¢,323 + (27¢ 2% — 27¢1%222) 2 4+ 27¢, %z

y(z) =

{’/ —27¢1222 + 1/108¢,323 + (27c12x — 27c1222) 2 + 27cy 2z
* 3\3/501
(1+iv3)z
22/3 f’/—27cl2332 + 1/108¢; 323 + (27c 22 — 27¢1%222) 2 4 27¢, %z

+z—1

y(z) =

(1—-14v3) i/—27cl2x2 + 1/108¢13x3 4 (27c 2z — 27¢ 222) 2 + 27c %z N .
— x —
6\3/501
(1-iv3)z

22/3 f/ —27¢1222 + 1/108¢;323 + (27c12x — 27c1222) 2 + 27cy 2z

y(z) —

(14 iv/3) Q/—27012x2 + 1/108¢c,323 + (27c 2z — 27c,222) 2 + 27cy 2z N .
—_— x —

6\3/501

y(x) — Indeterminate

ylz) >z -1
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4.22 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.14, page 90

Internal problem ID [3980]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exercise
10.14, page 90.

ODE order: 1.

ODE degree: 1.

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

y2z—y—1)+2zR2y—2z—-1)y =0




v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 499

86

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

353 (5(; <\/5 \/8001x2+16001x+8001 = _ 90p — 20) c%)é

C1

y(r) = 40¢;
3155
+ r—z—1
10(z (V5 | /Eastmnsisinzs _ 90, _ 50) &)’
%
353 ( (\/— \/80c1z2+160c1z+80c1—m 201 — 20) c%)
y(z) = — 80c;
3153
Lo? r—z—1
c1x2 c1T c1—T 3
( (\/— \/80 1 +160 12480c1=x _ 9()p — 2()) c%)
1
353 <x (\/5 \/80c1x2+16001w+80c1 —x —20x—20> c%) 3 )
. ‘1 ui
V3 40c1 - — 5
40 <m (\/5 \/8001902"‘16‘1011””"'8061_“c —20m—20> cf)
- 2
1
353 (a; <\/5 \/ 80c10” 1601280012 _ 90 — 20) C%> ’
y(z) = — 80c;
3153
Los r—xz—1
c1 22 c1T c1—x 3
( <\/— \/80 1 +160 12480c1=x __ 9()p — 20) c%)
1
(w)) ;
3z53

Z\/g 40c1 -

c1

_|_

40 <x <\/g \/800122+160011+80c1 —x

—20x—20> c%)

1
3
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v/ Solution by Mathematica
Time used: 41.115 (sec). Leaf size: 448

LDSolve[(y[x]*(2*X-y[x]—1))+(x*(2*y[x] —x-1))*y' [x]== ,y[x],x,IncludeSingularSolutiJons -> True]

3/2
=T

3
Q/\/g\/cﬁ’z? (—4z +27¢1(z + 1)2) + 91 2z(z + 1)

Q/\/g\/clz”z? (—4z + 27¢i(z + 1)2) 4+ 9¢12z(x + 1)
\3/532/361

(1-14v3) f/\/g\/cl?’m? (—4x + 27ci(z + 1)2) + 9c12z(z + 1)
2v/23%/3¢,

+ z +iv3e —z—1

2/33/3/v/3\/er?a? (—o + 27ea(@ + 1)) + 9ex2( + 1)

y(z) —

—z—1

y(x) —

(14 iv3) {'/\/5\/013:02 (—4z +27¢1(z + 1)2) + 91 2z(z + 1)
2\7532/301
x — i3z

" —z—1
22/3\3/36/\/5\/613332 (—4z + 27ci(z +1)%) + 9c12z(z + 1)

y(z) — Indeterminate

y(z) —

y(z) > —x—1
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4.23 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.15, page 90

Internal problem ID [3981]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exercise
10.15, page 90.

ODE order: 1.

ODE degree: 1.

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

y* + 122%y + (2zy +42%) ¢y =0

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 50

dsolve ((y(x) "2+12%x~ 2%y (x) ) +(2*x*y (x) +4*x~3) *diff (y(x) ,x)=0,y(x), singsol=all)

N J

—223 + /425 + c1z
y(z) =
T
() 223 + /425 + ¢z
y(z) = —
x

v Solution by Mathematica
Time used: 0.451 (sec). Leaf size: 58

-

LDSolve [(y[x] ~2+12*x~2xy [x] ) +(2*x*y [x] +4*x~3) *y' [x]==0,y[x],x, IncludeSingularSoluiﬂions -> True

223 + \/z (42° + ¢1)
% J—
T
—2x3 + \/x (42° + c1)
%
T




89

4.24 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.16, page 90

Internal problem ID [3982]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exercise
10.16, page 90.

ODE order: 1.

ODE degree: 1.

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

3(y+z)’ +a(3y +2x)y =0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 63

-

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

| —

_2612}2 Vv _2C%$4+6

_ 3 6
y() e

_ 2c1z2 + \V —2c%z4+6
y(z) = —3 :

1T
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v/ Solution by Mathematica
Time used: 1.774 (sec). Leaf size: 135

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

(z) = _4a? + V22" + 6%
y 6x
(2) > —4x? + /-2 + 6eta
y 6x
2/ —xt + 4z
y(%)—*—f L
6x
A /4 4 2
y(z) — V2Vl - o

6x
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4.25 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.17, page 90

Internal problem ID [3983]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exercise
10.17, page 90.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rationall

y— (z®+y°+z)y =0

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 30

( hY

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

o 4 e 2@ iz + y(z))
' 2iy (z) +2x

v/ Solution by Mathematica
Time used: 0.107 (sec). Leaf size: 18

-

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

Solve [y(x) — arctan (ﬁ) =y, y(w)]
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4.26 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.18, page 90

Internal problem ID [3984]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exercise
10.18, page 90.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, _rational, [_1st_order, ‘_with_symmetry_[F(x)*G(y),0]°¢

2zy + (z°+y° +a)y =0
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v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 470

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

=

(—1201 + 4\/4z% + 12a 7* + 120222 + 4a3 + 90%)

2
2(z% + a)

(—1201 +41/47% + 12a 7 + 120222 + 4a3 + 90%)

y(z) =

=

y(z)

W=

<—1201 +4./42% + 12a 7 + 120222 + 4a3 + 90%)
4
?+a

+

(—12c1 +4./42% + 12a 7 + 120222 + 4a3 + 90%)

W=

1
3
(—1201 +4/425+120 74+120222 +4a3+9c§) )
iv3 5 + 272+2a

1
3
<—1201 +4/425+12a z4+12a2m2+4a3+9c§)

2
1
<—1201 + 4./425 + 12a 7% + 120222 + 4a3 + 90%) ’
y(z) = - 1
*+a
+

W=

(—1201 + 4./47% + 12a z* + 124272 + 4a3 + 9c%>

1
3
(—1201+4\/4w6+12a z4+12a2z2+4a3+9c§) )
Z\/g 5 _+_ 2z°+2a

1
3
(—1201 +4/425+12a 04 +120222 +4a3+9c§)
+
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v/ Solution by Mathematica
Time used: 4.365 (sec). Leaf size: 299

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

%(\/4 (a+22)° +9¢,% + 301) 2/3 — 2q — 222
%

y(z)
2%/3 i/\/4 (a+22)° +9c:% + 3¢y
(L+iv3) (at2”) i(V3+1) f/\/4(a+w2)3+9q2+3c1
y(z) - + e
22/3?/\/4 (a+22)° + 9¢;2 + 3¢y
( )_) (1—2\/5) (a+x2) _Z(\/g—Z) Q/\/4(a+x2)3+9012+3cl
y(z .-

2208 f/\/él (a+22)° + 912 + 3¢y

y(z) =0
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4.27 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.19, page 90

Internal problem ID [3985]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exercise
10.19, page 90.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, _rationall

2zy+2°+ b+ (22 +y*+a)y =0
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v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 810

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

y(z) .

(—4x3 — 122b — 12¢; + 4+/52% + 12a 2% + 6bx* + 120222 + 96222 + 6123 + 4a3 + 18bcyz + 90%)

2
2(z%* + a)

1
3

(—4x3 — 12zb — 12¢; + 44/52% + 12a z* + 6bx* + 120222 + 96222 + 6123 + 4a3 + 18bcyz + 9c§)

y(z) =
1
<—4933 —122b — 12¢; + 4\/5306 + 12a z* + 6b % + 12a2x2 + 9b%x2 + 6¢122 + 4a3 + 18bciz + 90%) :
B 4
22 +a
+ T
<—4x3 —122b — 12¢; + 4\/5x6 + 12a z* + 6bxz* + 12a2x2 + 9b%x2 + 6¢12° + 4a3 + 18bc iz + 90%) :
1
— 423 —122b—12¢1+4+ /5254120 4+6b 4 +12a222+9b222+6¢1 £3+4a3+18bci +9c2 3
iv/3 ( v : ) +
(—4x3—12xb—12cl+41 /5x6+12a 1
B 2
y(z) =
1
(—4x3 — 122b — 12¢; + 44/52% + 12a 2% + 6bx* + 120222 + 96222 + 6123 + 4a3 + 18bcyz + 90%) °
B 4
22+ a
+ 1
<—4x3 —122b — 12¢; + 4\/5w6 + 12a 2% + 6b % + 12a2x2 + 9b%x2 + 6¢12° + 4a3 + 18bciz + 90%) °
1
—4x3—122b—12¢1+44/525+12a £4+6b x4 +12a252+9b2x2 +6¢1 23+4a3+18bcy £+9c2 3
Z\/g ( \/ 2 1) +
(—4x3—12xb—1201+4, /526+4+12a x
_|_
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v/ Solution by Mathematica
Time used: 6.645 (sec). Leaf size: 396

kDSolve [(2*x*y [x]+x~2+b) +(y [x] "2+x~2+a) *y' [x]==0,y[x] ,x,IncludeSingularSolutions —J> True]

<\/4 (a + x2)% + (3bz + 23 — 301)2—3bz—x3+3cl)2/3—2a—2x2

y(z) —

22/3</\/4 (a + 22)° + (3bx 4 23 — 3¢;) 2 — 3bx — 23 + 3¢

(14iv3) (a+=?)

y(z) —

22/3\/\/4 a—i—ac2 + (3bz + 23 — 3¢1) 2 — 3bz — 23 + 3¢;

\/_—i-z \/\/4 a+3c2 + (3bz + 23 — 3¢1) 2 — 3bz — 23 + 3¢4
2v/2
(1-1v3) (a+ 2?)

22/3\/\/4 a+22)° + (3bz + 23 — 3¢;) 2 — 3bx — 23 + 3¢,

y(z) =

—z \/\/4 a+332 + (3bz + 23 — 3¢1) 2 — 3bz — 23 + 3¢y
2v/2
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5.1 problem Exercise 11.1, page 97

Internal problem ID [3986]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations

Problem number: Exercise 11.1, page 97.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

yr+y—z*=0

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

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

»

T
I+Cl

T

y(z) =

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 19

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

~—

$3 C1
_> R J—
y(@) = o+
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5.2 problem Exercise 11.2, page 97

Internal problem ID [3987]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations

Problem number: Exercise 11.2, page 97.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Y +ya—b=0

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

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

v/ Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 29

-/

-

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

|
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5.3 problem Exercise 11.3, page 97

Internal problem ID [3988]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations

Problem number: Exercise 11.3, page 97.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoullil

yz+y—y'n(z)=0

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

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

1
14+ ¢z + In(z)

y(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
y() = log(z) + iz + 1

y(z) =0
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5.4 problem Exercise 11.4, page 97

Internal problem ID [3989]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations

Problem number: Exercise 11.4, page 97.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

T4+ 2yr—e¥ =0

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

-

dsolve(diff (x(y),y)+2*xy*x(y)=exp(-y~2) ,x(y), singsol=all)

N\

z(y) = (y+ea)e ™
v/ Solution by Mathematica
Time used: 0.055 (sec). Leaf size: 17

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

~—

z(y) > eV (y+a)
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5.5 problem Exercise 11.5, page 97

Internal problem ID [3990]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations

Problem number: Exercise 11.5, page 97.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

r—(r+ e_o) tan () =0

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

dsolve(diff (r(theta) ,theta)=(r(theta)+exp(-theta))*tan(theta),r(theta), singsol=ap.1)

N

o e~%(cos () + sin ())
r) = cos(6) 2 cos ()

v/ Solution by Mathematica
Time used: 0.094 (sec). Leaf size: 24

e

kDSolve [r' [\[Thetal]l==(r [\ [Thetal]+Exp[-\ [Thetal])*Tan [\ [Thetal]l,r[\[Thetal],\ [The\Jta] ,IncludeS

r(6) — —%e_a(tan(ﬁ) + 1) + ¢ sec(9)
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5.6 problem Exercise 11.6, page 97

Internal problem ID [3991]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations

Problem number: Exercise 11.6, page 97.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

, 2xy

— —1=0
y 2 +1

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

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

y(z) = (arctan (z) + ¢1) (z* + 1)

v/ Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 16

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

~—

y(z) — (2° + 1) (arctan(z) + ¢1)
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5.7 problem Exercise 11.7, page 97

Internal problem ID [3992]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations

Problem number: Exercise 11.7, page 97.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoullil

v +y—1ylz=0

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

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

2
V2t dcie” + 4z
_ 2
V2 + 4cie?® + 4

y(z) =

y(z)

v/ Solution by Mathematica
Time used: 2.855 (sec). Leaf size: 50

-

LDSolve [y' [x]+y[x]==x*y[x]~3,y[x],x,IncludeSingularSolutions -> Truel

-/

1

y(@) = -
VT + e+ 1

1

y(z) =
\/T+cie?® + 1

y(z) =0




106

5.8 problem Exercise 11.8, page 97

Internal problem ID [3993]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations

Problem number: Exercise 11.8, page 97.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

|t

(-2 +1)y —2@z+1)y—yz =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 45

e

Ldsolve((1—x‘3)*diff(y(x),x)-2*(1+x)*y(x)=y(x)‘(5/2),y(x), singsol=all)

~—

C1 + 1 + 3 0
T 2 T 1 2 =
(z—1)? + (z—1)2 + @-12 Y (z) 4@ +z+1)

3
2

v/ Solution by Mathematica
Time used: 3.048 (sec). Leaf size: 41

LDSolve [(1-x"3) *y' [x]-2*(1+x) *y [x]==y [x] " (5/2) ,y[x] ,x,IncludeSingularSolutions -> JTrue]

2v/2
—3+4cy (:1:—1)2 ) 2/3
r24z+1

y(z) -
(

y(z) =0
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5.9 problem Exercise 11.9, page 97

Internal problem ID [3994]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations

Problem number: Exercise 11.9, page 97.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

tan () ' —r — tan ()> = 0

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

dsolve(tan(theta)*diff (r (theta) ,theta)-r(theta)=tan(theta) ~2,r(theta), singsol=alp.)

N

r(0) = (In (sec (9) + tan (0)) + ¢1) sin (6)

v/ Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 14

LDSolve [Tan[\ [Thetal]l#*r' [\ [Thetal]-r[\[Theta]]==Tan[\[Thetal]l~2,r[\[Thetall,\ [ThetJa] ,IncludeSi

r(6) — sin(f)(arctanh(sin(6)) + ¢1)
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5.10 problem Exercise 11.11, page 97

Internal problem ID [3995]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations

Problem number: Exercise 11.11, page 97.

ODE order: 1.

ODE degree: 1.

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

Y +2y—3e =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 14

Ldsolve(diff(y(x),x)+2*y(x)=3*exp(-2*x),y(x), singsol=all)

y(z) = B3z +c1)e™

v/ Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 17

‘ DSolvel[y' [x]+2*y[x]==3%Exp[-2#*x],y[x],x,IncludeSingularSolutions -> True]

y(x) = e ¥ (3z +c1)
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5.11 problem Exercise 11.12, page 97

Internal problem ID [3996]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations

Problem number: Exercise 11.12, page 97.

ODE order: 1.

ODE degree: 1.

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

Y +2y—

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

-

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

| —

y(z) = (3—96 + cl> e
4
v/ Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 22

‘ DSolvel[y' [x]+2*y[x]==3/4*Exp[-2*x],y[x],x,IncludeSingularSolutions -> True]

1
y(z) — Ze_2z(3x +4c;)
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5.12 problem Exercise 11.11, page 97

Internal problem ID [3997]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations

Problem number: Exercise 11.11, page 97.

ODE order: 1.

ODE degree: 1.

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

Yy +2y—sin(z) =0

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

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

y(z) = _cosB(m) N 2SiI; (x) b

v/ Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 26

-

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

o(z) = 2sir51(x) B cos5(x) T

~—
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5.13 problem Exercise 11.14, page 97

Internal problem ID [3998]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations

Problem number: Exercise 11.14, page 97.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

Y +ycos(z) —e* =0

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

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

y(w) — (/ eZm-I-sin(m)dx + 01) e—sin(z)

v/ Solution by Mathematica
Time used: 0.747 (sec). Leaf size: 32

-

DSolvel[y' [x]+y[x]*Cos [x]==Exp[2*x],y[x],x,IncludeSingularSolutions -> True]

N\

y(x) e sin(z) </ 62K[1]+Sin(K[1])dK[1] + Cl)
1
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5.14 problem Exercise 11.15, page 97

Internal problem ID [3999]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations

Problem number: Exercise 11.15, page 97.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

sin (2z)
2

Y + ycos (z) =0

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)

y(z) =sin (z) — 1 4 e~ 50@)¢,

v Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 18

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

y(z) = sin(z) + ce” 2@ — 1
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5.15 problem Exercise 11.16, page 97

Internal problem ID [4000]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations

Problem number: Exercise 11.16, page 97.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

yr+y—sin(z)z=0

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

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

—zcos(z)+sin(z) + ¢
T

y(z) =

v/ Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 19

-

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

~—

R sin(z) — z cos(z) + ¢;
T

y(z)
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5.16 problem Exercise 11.17, page 97

Internal problem ID [4001]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations

Problem number: Exercise 11.17, page 97.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

—y+9y'z —sin(z)z* =0

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

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

y(z) = (—cos(z) +c1)x
v/ Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 14

LDSolve [x*y' [x]-y[x]==x"2%Sin[x],y[x],x,IncludeSingularSolutions -> True]

y(z) = x(—cos(z) + ¢1)
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5.17 problem Exercise 11.18, page 97

Internal problem ID [4002]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations

Problem number: Exercise 11.18, page 97.

ODE order: 1.

ODE degree: 1.

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

vr+ay—y=0

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

-

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

~—

_ 2x
22420

y(z)

v Solution by Mathematica
Time used: 0.15 (sec). Leaf size: 23

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

2x

_> .
y(x) 2120

y(z) =0
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5.18 problem Exercise 11.19, page 97

Internal problem ID [4003]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations

Problem number: Exercise 11.19, page 97.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoullil

yz—y2n(z)y—1)=0

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

Ldsolve(x*diff(y(x),x)—y(x)*(2*y(x)*1n(x)-1)=O,y(x), singsol=all) J

1
2+ cr+2In(2)

y(z)

v Solution by Mathematica
Time used: 0.138 (sec). Leaf size: 22

‘ DSolve [x*y' [x]-y[x]*(2*y[x]*Log[x]-1)==0,y[x],x,IncludeSingularSolutions -> Truel ‘

1
ylz) = 2log(z) + a1z + 2

y(xz) =0
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5.19 problem Exercise 11.20, page 97

Internal problem ID [4004]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations

Problem number: Exercise 11.20, page 97.

ODE order: 1.

ODE degree: 1.

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

*(z-1)y -y’ —z(z—-2)y=0

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

kdsolve (x72% (x-1)*diff (y(x) ,x) -y (x) "2-x* (x-2) *y(x)=0,y(x), singsol=all) J

v/ Solution by Mathematica
Time used: 0.191 (sec). Leaf size: 25

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

$2

a(—z)+14+¢
y() =0

y(z) —
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5.20 problem Exercise 11.21, page 97

Internal problem ID [4005]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations

Problem number: Exercise 11.21, page 97.

ODE order: 1.

ODE degree: 1.

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

y—y—e" =0

With initial conditions

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 10

-

Ldsolve([diff(y(x),x)—y(x)=exp(x),y(0) = 1],y(x), singsol=all)

~—

y(z) =e*(z +1)
v Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 12

e

LDSolve [{y' [x]-y[x]==Exp[x],{y[0]==1}},y[x],x,IncludeSingularSolutions -> Truel \J

y(z) > e*(x + 1)
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5.21 problem Exercise 11.22, page 97

Internal problem ID [4006]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations

Problem number: Exercise 11.22, page 97.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

2
y+2-L o
T T
With initial conditions
[y(—1) = 1]

v/ Solution by Maple

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

Ldsolve( [diff (y(x),x)+y(x)/x=y(x)~2/x,y(-1) = 1],y(x), singsol=all) J

y(z) =1

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 6

LDSolve [{y' [x]+y[x]/x==y[x]"2/x,{y[-1]==1}},y[x] ,x,IncludeSingularSolutions -> Truel

y(z) = 1
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5.22 problem Exercise 11.23, page 97

Internal problem ID [4007]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations

Problem number: Exercise 11.23, page 97.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoullil

2cos (z)y —ysin(z) +3> =0

With initial conditions

v/ Solution by Maple
Time used: 0.36 (sec). Leaf size: 33

Ldsolve([2*cos(x)*diff(y(x),x)=y(x)*sin(x)-y(x)"3,y(0) = 1],y(x), singsol=all) J

\/(2 cos (z)* — 1) (cos (z) — sin (z))
2cos (z)? — 1

y(z) =

v Solution by Mathematica
Time used: 0.375 (sec). Leaf size: 14

‘ DSolve [{2*Cos [x] *y' [x]==y [x]*Sin[x]-y[x]~3,{y[0]==1}},y[x],x, IncludeSingularSolutﬁons -> True

1
y@) = V/sin(z) + cos(z)
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5.23 problem Exercise 11.24, page 97

Internal problem ID [4008]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations

Problem number: Exercise 11.24, page 97.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_1st_order, ¢_with_symmetry_[F(x)*G(y),0]‘]]

(z —cos(y))y +tan(y) =0

With initial conditions

v/ Solution by Maple
Time used: 1.235 (sec). Leaf size: 29

‘ dsolve([(x-cos(y(x)))*diff (y(x),x)+tan(y(x))=0,y(1) = 1/6%Pi],y(x), singsol=all) ]

y(z) = RootOf (24a; sin(_Z) +3v3 —6sin(2_2) +2r—12_Z— 12)

v/ Solution by Mathematica
Time used: 0.221 (sec). Leaf size: 45

-

LDSolve [{(x-Cos[y[x]])*y' [x]+Tan[y[x]1]1==0,{y[1]==Pi/6}},y[x],x, IncludeSingularSolﬁ}tions -> Tru

Solve {x = i (12 —3V3— 27r> csc(y(z)) + <%x) + isin(Zy(m))) cse(y(x)), y(m)}



5.24 problem Exercise 11.26, page 97

Internal problem ID [4009]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

122

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli

Equations

Problem number: Exercise 11.26, page 97.

ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccatil
2 2
T e T Y
r oz

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 19

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

| —

y(z) = itan (

v/ Solution by Mathematica
Time used: 0.163 (sec). Leaf size: 75

2 1

LDSolve [y' [x]==x"3+2/x*y[x]-1/x*y[x]~2,y[x] ,x,IncludeSingularSolutions -> True]

1

(s

2

%) + ¢1 sinh (

)

y(@) > i sinh (

z2
2
2

y(z) = =* tanh(2

) + ¢1 cosh (””

)



123

5.25 problem Exercise 11.27, page 97

Internal problem ID [4010)]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations

Problem number: Exercise 11.27, page 97.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Y — 2sec (z) tan (z) + sin (z) y* = 0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 41

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

sec () tan (x) B 2¢; cos ()

~ sin(z) (c1 cos (z)® + sec (z)) cicos (z)? + sec (z)

v/ Solution by Mathematica
Time used: 0.534 (sec). Leaf size: 29

‘ DSolvel[y' [x]==2*Tan[x]*Sec[x]-y[x] ~2*Sin[x],y[x],x,IncludeSingularSolutions -> Trbe]

3cos’(z)

y(x) — sec(z) — W

y(x) — sec(x)
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5.26 problem Exercise 11.28, page 97

Internal problem ID [4011]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations

Problem number: Exercise 11.28, page 97.

ODE order: 1.

ODE degree: 1.

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

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

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

_tanh (—In(z) + 1)

y(z) =

v/ Solution by Mathematica
Time used: 1.185 (sec). Leaf size: 61

e

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

~—

itan(c; — ilog(z))
x

22 — gRilnterval[{0,7}]

3 + re2ilnterval[{0,m}]

y(z) =

y(z) =
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5.27 problem Exercise 11.29, page 97

Internal problem ID [4012]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations

Problem number: Exercise 11.29, page 97.

ODE order: 1.

ODE degree: 1.

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

2

y-1-24+% 9
T T

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

Ldsolve(diff(y(x),x)=1+y(x)/x—y(x)“2/x‘2,y(x), singsol=all)

y(xz) =tanh (In(z) + 1) =

v Solution by Mathematica
Time used: 0.526 (sec). Leaf size: 38

-

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

| —
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6.1 problem Exercise 12.1, page 103

Internal problem ID [4013]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods

Problem number: Exercise 12.1, page 103.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoullil

2zyy +y'(z+1) —e" =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 59

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

e V2 /e (€% + 2¢;)
2z

e "2 \/e*z (2 + 2¢;)

2z

y(z) = —

y(z) =

v/ Solution by Mathematica
Time used: 7.339 (sec). Leaf size: 66

LDSolve [2xx*y [x] *y' [x]+(1+x) *y[x] “2==Exp[x] ,y[x] ,x,IncludeSingularSolutions -> True]

NEEw T
e
V2y/z
\Ver + 2cie =
y(@@) = ———F——

V2@
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6.2 problem Exercise 12.2, page 103

Internal problem ID [4014]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods

Problem number: Exercise 12.2, page 103.

ODE order: 1.

ODE degree: 1.

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

cos (y)y +sin(y) —2®> =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 29

kdsolve (cos(y(x))*diff (y(x),x)+sin(y(x))=x"2,y(x), singsol=all) J

y(z) = arcsin ((e°z® — 2z + 26 — ¢1) e77)

v/ Solution by Mathematica
Time used: 14.177 (sec). Leaf size: 22

-

.
LDSolve [Cos[y[x]]*y' [x]+Sin[y[x]]==x"2,y[x],x,IncludeSingularSolutions -> True] J

y(z) — arcsin ((z — 2)z — 2c1e™" + 2)
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6.3 problem Exercise 12.3, page 103

Internal problem ID [4015]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods

Problem number: Exercise 12.3, page 103.

ODE order: 1.

ODE degree: 1.

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

(z+1)y —-1—-y—(z+1)y/14+y=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 160

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

~—

Vy()+1z
(~o? =20 +y(2) (Vi@ +1-1-2)

2z

_|_
(—x2—2z+y(x))< y@)+1l-1-2

)

)
y(z)+1

)

)

+

(~e2 =20 +y (@) (Vy@+1-1-2
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v/ Solution by Mathematica
Time used: 0.248 (sec). Leaf size: 60

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

z+1
2\/y(z) + 1arctan (—\/W)

—y(z) —1

Solve +1log (y(z) — (z+ 1)+ 1) —log(z + 1) = c1,y(x)
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6.4 problem Exercise 12.4, page 103

Internal problem ID [4016]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods

Problem number: Exercise 12.4, page 103.

ODE order: 1.

ODE degree: 1.

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

e(1+y)—e"=0

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 16

e

tdsolve(exp(y(x))*(diff(y(x),x)+1)=exp(x),y(x), singsol=all)

~—

—2z

y(z) =z +1In <cle2 + %)

v/ Solution by Mathematica
Time used: 1.335 (sec). Leaf size: 22

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

eQ:c
y(x) = —x + log (7 + cl)
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6.5 problem Exercise 12.5, page 103

Internal problem ID [4017]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods

Problem number: Exercise 12.5, page 103.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

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

v Solution by Maple
Time used: 0.141 (sec). Leaf size: 14

e

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

~—

y(z) = arccos (e” (¢, + 1)

v/ Solution by Mathematica
Time used: 7.863 (sec). Leaf size: 31

LDSolve [y' [x]*Sin[y[x]]+Sin[x]*Cos[y[x]]==Sin[x],y[x],x,IncludeSingularSolutions —J> True]

y(z) =0
y(z) — 2arcsin (ei(—2cos(w)+cl)>

y(z) =0
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6.6 problem Exercise 12.6, page 103

Internal problem ID [4018]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods

Problem number: Exercise 12.6, page 103.

ODE order: 1.

ODE degree: 1.

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

(~y+2)'y —4=0

v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 27

‘dsolve((x—y(x))“2*diff(y(x),x)=4,y(x), singsol=all)

y(@) —In(y(z) —z+2) +In(y(z) —z-2) —c1 =0
v/ Solution by Mathematica
Time used: 0.211 (sec). Leaf size: 36

e hY

DSolve[(x-y[x])~2*y' [x]==4,y[x],x,IncludeSingularSolutions -> True]

N\ J

Solve [y(x) 4 (}1 log(y(z) — 2 +2) — }1 log(—y(z) + = + 2)) —e, y(m)}
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6.7 problem Exercise 12.7, page 103

Internal problem ID [4019]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods

Problem number: Exercise 12.7, page 103.

ODE order: 1.

ODE degree: 1.

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

—y+yz—Vy +3°=0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 27

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

~—

2 +y ()

y()
2 + $2

X

—Cl=0

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

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

y(z) = %e‘cl (=14 e*'2?)
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6.8 problem Exercise 12.8, page 103

Internal problem ID [4020]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods

Problem number: Exercise 12.8, page 103.

ODE order: 1.

ODE degree: 1.

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

Br+2y+1)y +4x+3y+2=0

v Solution by Maple
Time used: 0.312 (sec). Leaf size: 33

e

tdsolve((3*x+2*y(x)+1)*diff(y(x),x)+(4*x+3*y(x)+2)=0,y(x), singsol=all)

~—

3c1(z—1) + \ (x—lz)zc%-i-él

y(z) = -2- —2

1
v/ Solution by Mathematica
Time used: 0.119 (sec). Leaf size: 57

Vs N

kDSolve [(3*x+2*y [x]+1) *y' [x]+(4*x+3*y[x]+2)==0,y[x] ,x,IncludeSingularSolutions -> JTrue]

y(@) > 5 (-3 - -1+ aa - 1)

1

y(@) > ; (—3x + /(= 1) + 4¢; — 1)
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6.9 problem Exercise 12.9, page 103

Internal problem ID [4021]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods

Problem number: Exercise 12.9, page 103.

ODE order: 1.

ODE degree: 1.

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

(22 —y*)y — 20y =0

v Solution by Maple
Time used: 0.032 (sec). Leaf size: 45

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

~—

14+ /42 +1

261

14+ /—4c322+1

v/ Solution by Mathematica

Time used: 0.98 (sec). Leaf size: 66

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

1

y(z) = 5 (e - V=TT ¥ o)
1

y(@) = 5 (V=2 e e

y(z) =0
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6.10 problem Exercise 12.10, page 103

Internal problem ID [4022]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods

Problem number: Exercise 12.10, page 103.

ODE order: 1.

ODE degree: 1.

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

y_|_ (1+y262z) y/=0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 18

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

~—

e—(l?

€Tr) =
v(@) /LambertW (c;e—2)

v/ Solution by Mathematica
Time used: 3.361 (sec). Leaf size: 57

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

N J

e~ ®
W (e—2x+201)

y(z) = —

_)

y(z) =0
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6.11 problem Exercise 12.11, page 103

Internal problem ID [4023]
Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-

neous Methods

Problem number: Exercise 12.11, page 103.
ODE order: 1.

ODE degree: 1.

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

Py+y*+2% =0

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

-

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

32
y(z) = 3z —1

v/ Solution by Mathematica
Time used: 0.149 (sec). Leaf size: 26

~—

e

LDSolve [(x~2xy [x]+y[x]~2)+x~3*y' [x]==0,y[x] ,x,IncludeSingularSolutions -> True]

l‘

3z
—1+ 3¢y 23
y(z) =0

y(z) =
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6.12 problem Exercise 12.12, page 103

Internal problem ID [4024]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods

Problem number: Exercise 12.12, page 103.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

y2e™ 4 42° + <2zy e’ — 3y2> y =0

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

-

Ldsolve ((y(x)~2*exp (x*y (x) "2) +4*x~3) +(2*x*y (x) *exp (x*y (x) ~2) -3*y (x) ~2) *diff (y(x), )ﬂ\) =0,y(x), si

V@7 L gt — y(@)® +¢, =0
v/ Solution by Mathematica
Time used: 0.285 (sec). Leaf size: 24

LDSolve [(y[x] ~2*Exp [x*y [x] 2] +4*x~3) + (2*x*y [x] *Exp [x*y [x] 2] -3*y [x] "2) *y' [x]==0,y [Jx] ,X,Include

Solve [x4 + e@? _ y(z)® = ci, y(:v)]
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6.13 problem Exercise 12.13, page 103

Internal problem ID [4025]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods

Problem number: Exercise 12.13, page 103.

ODE order: 1.

ODE degree: 1.

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

Y — (x2+2y—1)%+x:0
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 21
Ldsolve (diff (y(x) ,x)=(x"2+2*y(x)-1)~(2/3)-x,y(x), singsol=all) J

W=

_ 3(z® +2y(x) = 1)
2

—61:0

v/ Solution by Mathematica
Time used: 0.224 (sec). Leaf size: 40

‘ DSolvel[y' [x]==(x"2+2xy[x]-1)~(2/3)-x,y[x],x,IncludeSingularSolutions -> True]

1
y(z) — = (82° — 3(9 + 8c1)z” + 24¢i°z + 27 — 8¢1®)
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6.14 problem Exercise 12.14, page 103

Internal problem ID [4026]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods

Problem number: Exercise 12.14, page 103.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoullil

yr+y—2*(® +1)y* =0

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

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

v/ Solution by Mathematica
Time used: 0.257 (sec). Leaf size: 55

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

1
y(-'L') — sz flm(exp(K[l]) + 1)dK[1] +cax
y(z) =0
y(z) — 1

T 7 (exp(K[1]) + 1)dK[1]
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6.15 problem Exercise 12.15, page 103

Internal problem ID [4027]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods

Problem number: Exercise 12.15, page 103.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

2y —zyln (z) — 2y'zIn(z) =0

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

e

tdsolve((2*y(x)—x*y(x)*ln(x))—2*x*ln(x)*diff(y(x),x)=0,y(x), singsol=all)

~—

y(z) = cie”2 In (x)

v/ Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 22

‘ DSolve [ (2*y [x] -x*y [x] *Log[x]) -2*x*Log [x]*y' [x]==0,y[x] ,x,IncludeSingularSolutions -> True]

—z/2

y(z) = cre log(z)

y(z) =0
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6.16 problem Exercise 12.16, page 103

Internal problem ID [4028]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods

Problem number: Exercise 12.16, page 103.

ODE order: 1.

ODE degree: 1.

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

Yy +ya—ke® =0

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

-

Ldsolve(diff(y(x),x)+a*y(x)=k*exp(b*x),y(x), singsol=all)

~—

y(z) =

( k ex(a+b)

c e—ax
a+b * 1)

v/ Solution by Mathematica
Time used: 0.072 (sec). Leaf size: 33

LDSolve [y' [x]+a*y[x]==k*Exp [b*x] ,y[x],x,IncludeSingularSolutions -> True] J

e~ (ke®(t) + ¢ (a + b))
a+b

y(z) —
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6.17 problem Exercise 12.17, page 103

Internal problem ID [4029]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods

Problem number: Exercise 12.17, page 103.

ODE order: 1.

ODE degree: 1.

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

Yy —(y+2)° =0

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

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

y(z) = —z — tan (¢; — x)

v/ Solution by Mathematica
Time used: 0.473 (sec). Leaf size: 14

e hY

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

N\ J

y(z) = —z + tan(z + ¢1)
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6.18 problem Exercise 12.18, page 103

Internal problem ID [4030]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods

Problem number: Exercise 12.18, page 103.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoullil

Y + 8z%y> + 2xy = 0

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

Ldsolve (diff (y(x),x)+8%x~3*y(x) “3+2*x*y(x)=0,y(x), singsol=all) J

1
e2r’c; — 4x2 — 2
1
y@) = Ve2rle, — 4z? — 2

y(z) = v,

v Solution by Mathematica
Time used: 7.049 (sec). Leaf size: 58

-

N
LDSolve [y' [x]+8*x~3*y[x] “3+2*x*y[x]==0,y[x] ,x,IncludeSingularSolutions -> True] J
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6.19 problem Exercise 12.19, page 103

Internal problem ID [4031]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods

Problem number: Exercise 12.19, page 103.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [NONE]

(xy x2—y2+x>y'—y+x2\/x2— 2=0

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 34

Ldsolve ((xxy (x) *sqrt (x~2-y(x) "2) +x) *diff (y(x) ,x) =y (x) -x"2*sqrt (x"2-y(x) "2) ,y (%), sJingsol=all)

y(z)*
2

+ arctan

v/ Solution by Mathematica
Time used: 1.811 (sec). Leaf size: 44

-

N
LDSolve [(x*y [x]*Sqrt [x~2-y [x] “2] +x) *y ' [x]==y [x] -x"2*Sqrt [x~2-y [x] 2],y [x],x, IncluoﬂeSingularSol

Solve [— arctan (%‘?(W) + x_2 + M = c1,y(x)
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6.20 problem Exercise 12.20, page 103

Internal problem ID [4032]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods

Problem number: Exercise 12.20, page 103.

ODE order: 1.

ODE degree: 1.

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

Y +ya — bsin (kx) =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 38

Ldsolve (diff (y(x) ,x)+a*y(x)=b*sin(k+*x),y(x), singsol=all) J

_ b(k cos (kz) — sin (kz) a)
a? + k?

ax

y(z) = e e

v/ Solution by Mathematica
Time used: 0.083 (sec). Leaf size: 40

e

kDSolve [y' [x]+a*y[x]==b*Sin[k*x],y[x],x,IncludeSingularSolutions -> True]

~—

b(asin(kx) — k cos(kzx))
a? + k?

—ax

c1€

y(z) —
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6.21 problem Exercise 12.21, page 103

Internal problem ID [4033]
Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-

neous Methods

Problem number: Exercise 12.21, page 103.
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

Yz —y*+1=0

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

-

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

y(z) = —tanh (In (z) + ¢;)

v Solution by Mathematica
Time used: 0.48 (sec). Leaf size: 33

~—

e

LDSolve [x*y' [x]-y[x]~2+1==0,y[x],x,IncludeSingularSolutions -> Truel

~—  /

2

y(@) = =1+ T

y(z) —» -1
y(z) > 1
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6.22 problem Exercise 12.22, page 103

Internal problem ID [4034]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods

Problem number: Exercise 12.22, page 103.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_1st_order, ¢_with_symmetry_[F(x)*G(y),0]‘]]

(y>+asin(z))y' — cos(z) =0

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 41

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

~—

(aZy(ac)2 + 2ay(z) + 2) e~ (@)

—e~ %@ gin (1) — 3
a

+01=0

v/ Solution by Mathematica
Time used: 0.196 (sec). Leaf size: 45

e

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

Solve [sin(z) (—e™*®)) —
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6.23 problem Exercise 12.23, page 103

Internal problem ID [4035]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods

Problem number: Exercise 12.23, page 103.

ODE order: 1.

ODE degree: 1.

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

yr—zer —z—y=0

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 20

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

y(z) = (m <—ﬁ> + c1> z

v/ Solution by Mathematica
Time used: 4.547 (sec). Leaf size: 30

DSolve [x*y' [x]==x*Exp [y [x]/x]+x+y[x],y[x],x,IncludeSingularSolutions -> True]

N J

-zl -1

y(x) — inx
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6.24 problem Exercise 12.24, page 103

Internal problem ID [4036]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods

Problem number: Exercise 12.24, page 103.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

Y 4+ ycos(x) — e @ =

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

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

y(2) = (z+c) e

v/ Solution by Mathematica
Time used: 0.123 (sec). Leaf size: 16

N
LDSolve [y' [x]+y[x]*Cos [x]==Exp[-Sin[x]],y[x],x,IncludeSingularSolutions -> Truel J

y(x) = (x+c1)e” sin()
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6.25 problem Exercise 12.25, page 103

Internal problem ID [4037]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods

Problem number: Exercise 12.25, page 103.

ODE order: 1.

ODE degree: 1.

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

yz—y(n(zy) —1)=0

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 14

e

tdsolve(x*diff(y(x),x)—y(x)*(ln(x*y(x))-1)=O,y(x), singsol=all)

~—

v/ Solution by Mathematica
Time used: 0.196 (sec). Leaf size: 24

e

LDSolve [x*y' [x]-y[x]*(Log[x*y[x]]1-1)==0,y[x],x,IncludeSingularSolutions -> Truel J

elg

e

y(z) = .

y(z) — i



154

6.26 problem Exercise 12.26, page 103
Internal problem ID [4038]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods

Problem number: Exercise 12.26, page 103.

ODE order: 1.

ODE degree: 1.

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

23y — 4 — 2Py =0

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

-

Ldsolve (x73*diff (y(x),x)-y(x) "2-x"2*y(x)=0,y(x), singsol=all)

~—

v/ Solution by Mathematica
Time used: 0.132 (sec). Leaf size: 22

e

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

~—

JIZ

1+cz
y(z) =0

y(z) =



-
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6.27 problem Exercise 12.27, page 103

Internal problem ID [4039]
Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-

neous Methods

Problem number: Exercise 12.27, page 103.
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

vyr+ya+bz" =0

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

Ldsolve (xxdiff (y(x) ,x)+a*y(x)+b*x"n=0,y(x), singsol=all)

a+n
v/ Solution by Mathematica
Time used: 0.057 (sec). Leaf size: 25

-/

-

N\

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

bz™

a+n

—a

+ cz
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6.28 problem Exercise 12.28, page 103

Internal problem ID [4040]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods

Problem number: Exercise 12.28, page 103.

ODE order: 1.

ODE degree: 1.

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

y'r — zsin (E) —y=0
x

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 44

e

tdsolve(x*diff(y(x),x)—x*sin(y(x)/x)—y(x)=0,y(x), singsol=all)

~—

2zc cAx? — 1)
T

— arct —
y(z) = arctan <c§x2 +1" Er2+1

v/ Solution by Mathematica
Time used: 2.767 (sec). Leaf size: 33

‘ DSolve [x*y' [x]-x*Sin[y[x]/x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(z) — 2z arctan (e“ )
y(z) =0
y(z) = nva?
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6.29 problem Exercise 12.29, page 103

Internal problem ID [4041]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods

Problem number: Exercise 12.29, page 103.

ODE order: 1.

ODE degree: 1.

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

y? —3zy —22° + (zy — %)y’ =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 59

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

~—

cr? — \/2c3rt + 1

y(z) =

1T

ar?+ /23t +1
1T

y(z) =

v/ Solution by Mathematica
Time used: 0.697 (sec). Leaf size: 99

‘ DSolve [ (x*y[x]-x"2) *y' [x]+y [x] ~2-3*x*y[x]-2*x"2==0,y[x] ,x, IncludeSingularSolution% -> True]

2zt + e2a

y(z) =z — .
y(z) >z + —W
y(x) =z — V2val

T

ﬁm-i—a:

y(z) = —
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6.30 problem Exercise 12.30, page 103

Internal problem ID [4042]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods

Problem number: Exercise 12.30, page 103.

ODE order: 1.

ODE degree: 1.

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

(6ry +2°+3)y +3y° +2zy+ 22 =0

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

N
Ldsolve ((B*x*y (x)+x72+3) *diff (y(x) ,x) +3*y(x) "2+2*x*y (x) +2*x=0,y(x) , singsol=all) J

—22 —34+/2* — 1223 — 12¢ciz + 622 + 9

y(z) = o
22 4+ /24 — 1223 — 1212 + 622+ 9+ 3
y(z) = — o

v Solution by Mathematica

Time used: 0.5 (sec). Leaf size: 79

tDSolve[(G*x*y[x] +x72+3) *y ' [x] +3%y [x] ~2+2%xy [x]+2%x==0,y [x] ,x,IncludeSingularSolthions -> Tru

2+ /9 + z(z((z — 12)z + 6) + 36¢1) + 3
6x

—22 + /9 + z(z((x — 12)z + 6) + 36c1) — 3

6z

y(z) = —

y(z) —
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6.31 problem Exercise 12.31, page 103

Internal problem ID [4043]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods

Problem number: Exercise 12.31, page 103.

ODE order: 1.

ODE degree: 1.

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

Py +yP+zy+22=0

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

-

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

~—

z(ln(x) +¢ —1)
In(z) + ¢

y(z) = —

v/ Solution by Mathematica
Time used: 0.146 (sec). Leaf size: 25

LDSolve [x~2xy' [x]+y [x] "2+x*y [x]+x~2==0,y[x] ,x,IncludeSingularSolutions -> True] J
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6.32 problem Exercise 12.32, page 103

Internal problem ID [4044]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods

Problem number: Exercise 12.32, page 103.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

(22— 1)y +2zy — cos (z) =0

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

-

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

~—

sin (z) + ¢;

VO = oD @D

v/ Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 18

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

sin(z) + ¢;
z2 -1

y(z) —
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6.33 problem Exercise 12.33, page 103

Internal problem ID [4045]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods

Problem number: Exercise 12.33, page 103.

ODE order: 1.

ODE degree: 1.

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

(ZPy— 1)y +2y°—1=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 50

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

~—

14+vV—-2c122 + 223 +1
—14++/—2c122+223+1
72

y(z)

y(z) =

v Solution by Mathematica
Time used: 0.518 (sec). Leaf size: 55

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

1— /1422224 1)
1.2

14+ /1+ 2222+ ¢1)
— 2

y(z) =

y(z)
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6.34 problem Exercise 12.34, page 103

Internal problem ID [4046]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods

Problem number: Exercise 12.34, page 103.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

(22— 1)y + 2y — 3zy* =0

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

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

~—

1
e Sy s B Y

v/ Solution by Mathematica

Time used: 2.27 (sec). Leaf size: 35

LDSolve [(x~2-1) *y' [x]+x*y [x]-3*x*y[x] “2==0,y[x],x,IncludeSingularSolutions -> Truep
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6.35 problem Exercise 12.35, page 103

Internal problem ID [4047]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods

Problem number: Exercise 12.35, page 103.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

(22 —1)y —2zyln(y) =0

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

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

~—

y(w) — % (z+1)(z—-1)

v/ Solution by Mathematica
Time used: 0.225 (sec). Leaf size: 22

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

y(z) > e
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6.36 problem Exercise 12.36, page 103

Internal problem ID [4048]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods

Problem number: Exercise 12.36, page 103.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, _rationall

(1+2*+y>)y +2zy+2°+3=0
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v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 570
Ldsolve ((x~2+y(x) "2+1) *diff (y(x) ,x) +2*x*y (x)+x"2+3=0,y(x) , singsol=all) J

W=

(—40® — 126 — 363 + 4,/52 + 6127 + 3027 + 9] + derz + 9307 +4)

y(z) = 5
2(z® + 1)
- 1
(—40% — 1261 — 863 + 4,/527 + 60,27 + 3027 + 9G] + bdero + 9327 +4)
1
<—4x3 — 12¢; — 36x + 4/52° + 6¢,23 + 30z + 9¢? + 5dcyx + 9372 + 4> :
y(z) = -
4

2 +1

=

3

+
<—4x3 — 12¢; — 367 + 4/5z° + 6¢,23 + 30z + 9¢? + 5dcyx + 9322 + 4)

1

2z242

3
(—4:1:3—1201 —36x+4\/ 526 +6c1x3+30z4+9c’~1’+54c1x+93x2+4>
7,\/3 5 +
(—4.17:3—1201 —362+4,/520-+6c123+3024+9¢3 +54c1 7+9:

2

[

3

<—4x3 — 12¢; — 36x + 4/52° + 6¢,23 + 30z + 9¢? + Bdcyx + 9322 + 4>

4
2 +1

[

3

+
(—4x3 — 12¢; — 367 + 4/5z° + 6¢,23 + 30z + 9¢? + 5dcyx + 9322 + 4)

1

22242

3
(—4z3 —12¢1—36z+4 \/ 526 +6¢1 2343024 +9c2+54c1 z+93z2 +4)
iv/3 3 +
(—4:63—1201 —362-+4,/520-+6c123+3024+9¢} +54c12-+9:

_|_
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v/ Solution by Mathematica
Time used: 5.478 (sec). Leaf size: 411

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

{’/—27x3 + \/4 (922 + 9)® + 729 (23 + 9z — 3¢;) 2 — 243z + 81cy

y(z) — 375
3V2(z® + 1)

</—27x3 + \/4 (922 4+ 9)® + 729 (28 + 9z — 3¢;) 2 — 243z + 81¢y

3(1+1v3) (2% +1)

y(z) —

22/3 §/—27x3 + \/4 (922 + 9)® + 729 (23 4 9z — 3¢;) 2 — 243z + 81¢;

(-1+14v3) {’/—27:c3 + \/4 (922 +9)° + 729 (23 + 9z — 3¢1) 2 — 243z + 8lcy
62
3(1—14v3) (2 + 1)

22/3 i/—27z3 + \/4 (922 + 9)° + 729 (23 4 9z — 3¢;) 2 — 243z + 81¢;

+

y(z) —

(141iv3) \3/—27x3 + \/4 (922 + 9)° + 729 (23 + 9z — 3c1) 2 — 243z + 8lcy
6v/2
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6.37 problem Exercise 12.37, page 103

Internal problem ID [4049]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods

Problem number: Exercise 12.37, page 103.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

cos (z)y +y + (sin (z) + 1) cos (z) = 0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 29

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

—2In (sec (z) + tan (z)) + 21n (cos (z)) + sin (x) + ¢
sec (z) + tan (x)

y(z) =

v/ Solution by Mathematica
Time used: 0.687 (sec). Leaf size: 40

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

T

y(z) — ¢~ 22rctanh(tan(3)) (sin(x) + 4log <cos (g) — sin <§>> + cl>
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6.38 problem Exercise 12.38, page 103

Internal problem ID [4050]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods

Problem number: Exercise 12.38, page 103.

ODE order: 1.

ODE degree: 1.

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

(2zy +42°) v + y* + 122%y = 0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 50

Ldsolve ((2kx*xy (x) +4*x~3) *diff (y(x) ,x) +y(x) "2+12*%x" 2%y (x)=0,y(x) , singsol=all)

~—

—223 4+ /425 + c1z
y(z) =
T
() 223 + /425 + c1z
y(z) = —
x

v Solution by Mathematica
Time used: 0.449 (sec). Leaf size: 58

LDSolve [(2%xry [x]+4%x~3) *y' [x]+y [x] ~2+12%x~2%y [x]==0,y [x] ,x, IncludeSingularSolutians -> True]

2% + \/z (42° + ¢1)
% —_
T
—2x3 4+ \/x (42° + c1)
- T
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6.39 problem Exercise 12.39, page 103

Internal problem ID [4051]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods

Problem number: Exercise 12.39, page 103.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, [_1st_order, ‘_with_symmetry_[F(x)*G(y),0]‘], [_Abe

(m2—y)y’+x=0

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

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

~—

LambertW (401 e‘2"’2‘1> 1

2 1
ylz) =z + 5 +2

v/ Solution by Mathematica
Time used: 5.491 (sec). Leaf size: 40

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

y(z) = 2° + %(1 + W(_e—2x2—1+cl>>

1
y(z) —>f‘92+§



170

6.40 problem Exercise 12.40, page 103

Internal problem ID [4052]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods

Problem number: Exercise 12.40, page 103.

ODE order: 1.

ODE degree: 1.

4

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

(2 —y)y —dzy =0

v Solution by Maple
Time used: 0.062 (sec). Leaf size: 53

>

dsolve ((x~2-y(x))*diff (y(x),x)-4*x*y(x)=0,y(x), singsol=all)

N

~—
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v/ Solution by Mathematica
Time used: 2.466 (sec). Leaf size: 206

LDSolve [(x~2-y[x])*y' [x]-4*x*y[x]==0,y[x] ,x,IncludeSingularSolutions -> Truel J
2—-2
y(z) = 2* [ 14+ —
= — (1)
e 9 z2—4
2—2
y(z) = z°| 1+ : :
(=1419)— ;‘1/5
e 9 z2—4
2—2
y(x) = 2?1+ .
(—=1+14) — 22{5
e 9 z2+44
2—2
2
ylr) >z | 1+
( ) 22/5 - (1 - 7’)
e 9 244
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6.41 problem Exercise 12.41, page 103

Internal problem ID [4053]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods

Problem number: Exercise 12.41, page 103.

ODE order: 1.

ODE degree: 1.

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

zyy +2° +y° =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 39

-

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

~—

vV —2x4*+ 4c;

y(z) = ———
vV —=2z*+ 4c;
y(o) = Y20 T
z
v/ Solution by Mathematica
Time used: 0.222 (sec). Leaf size: 46
LDSolve [x*xy [x]*y' [x]+x~2+y[x]~2==0,y[x],x,IncludeSingularSolutions -> True] J
_z2_4 +c
% J—
y(z) -
—% +a
y(z) =
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6.42 problem Exercise 12.42, page 103

Internal problem ID [4054]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods

Problem number: Exercise 12.42, page 103.

ODE order: 1.

ODE degree: 1.

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

2zyy’ + 322 — > =0

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

-

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

~—

y(x) = Vax — 3x?
y(x) = =1z — 322
v/ Solution by Mathematica
Time used: 0.313 (sec). Leaf size: 35

LDSolve [2xx*y [x] *y' [x]+3*x~2-y[x] "2==0,y[x] ,x,IncludeSingularSolutions -> True] J

y(x) = —v/z(=3z + c1)

y(x) = Vz(=3z + ¢1)



174

6.43 problem Exercise 12.43, page 103

Internal problem ID [4055]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods

Problem number: Exercise 12.43, page 103.

ODE order: 1.

ODE degree: 1.

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

2y’ —z*)y' +2y2® —y* =0
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v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 447

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

1
1 (273234 8
123 < ( 9c12% + /3 2—1)) c%) £192

y(z) = +

601 %
oo (-ourt+ 8 BT )

1
3

y(z) = — 190,
7125
- 1
3
12 (x < 9¢;22 + /3 —272?3 4)> cl>
1
12% <z <—9c1x2+\/§ W) c%) ’ 2
i3 ! . 7123
661 w(27c:f:c3—4) %
6(:1: <—901w2+\/3 Cl)c%)
B 2
1
3
123 ( ( —9¢c12%2 + /3 M) c%)
y(z) = — 120,
7125

1

3
12 (x ( 9¢;22 + /3 —272?3 4)> cl)
1
12’}»T <ac (—901m2+\/§ nrar ) (27&%23_4) >C§> ’

c1

2
. 123
Z\/g 6c1 o - 3 %
27c323 -4
6<x<_gclx2+ﬁ 2(27fa%-4) c§>

c1

+




176

v/ Solution by Mathematica
Time used: 60.226 (sec). Leaf size: 294

kDSolve [(2*x*y [x] ~3-x"4) *y' [x]+2*x"3*y[x]-y[x] ~4==0,y[x],x, IncludeSingularSolutioan -> True]

V2(—92° + /8128 — 12€3123) /3 + 2v/3ec1x

y(z) —

6%/3 \/ —9z3 + /8120 — 12e3143
(—1)%/3/2(—92% + /8126 — 12€3a153) 2/3 — 23/ 3¢z
62/3 \/ —9z3 + /8126 — 12e3143
. —\3/—_2\75(—9333 + /8126 — 126301353) 2/3 _ ((\/§ - 3i) ecla:)
22/335/6 \3/ —923 4 /818 — 12¢31 23

y(z) —

y(z)
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6.44 problem Exercise 12.44, page 103

Internal problem ID [4056]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods

Problem number: Exercise 12.44, page 103.

ODE order: 1.

ODE degree: 1.

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

(zy — 1)’ 2y +y(2%2 +1) =0

v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 34

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

eRootOf (—2e—Z1In(z)—e*—Z+2e—2c1+2_Ze—Z+1)

y(z) = -

v/ Solution by Mathematica
Time used: 0.112 (sec). Leaf size: 25

-

.
DSolve [ (x*y [x]-1) "2*x*y' [x]+(x"2*y[x] ~2+1) *y [x]==0,y[x],x, IncludeSingularSolution% -> Truel

N\

Solve |2y(z) — % — 2log(y(z)) = &1, y(x)
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6.45 problem Exercise 12.45, page 103

Internal problem ID [4057]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods

Problem number: Exercise 12.45, page 103.

ODE order: 1.

ODE degree: 1.

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

(v’ +2%)y +2z(y +2z) =0

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 417

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

-/

1
3 3 3
<4—16w3012 +44/2026¢3 —8z3c} +1>

_ 2z2¢1

1
2 3 3 3
4-16z3c? +44/2026c3 —8z3c? +1

y(z) = NG

y(z)
1
3 3 3
4-1623¢2 +41/2026¢3 —8x3c? +1
1 V3 5 +
3 3 3
4-16z3c? +41/20z8c3 —8x3c2 +1 4-162
_ + $201 _
4 3 3 % 2
(4—16z3c17 +41/20z6c3 —8z3¢c2 +1>
Ve
y(z)
1
3 3 3
4-1623¢7 +41/ 20263 —8a3c? +1
1 V3 5 +
3 3 3
4-16z3c? +41/20z8c3 —8x3c? +1 4-162
2

_ x“cy
I + Tt P
3 3
(4—16m3c}’ +41/2026¢3 —8a3¢} +1>

NG
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v/ Solution by Mathematica
Time used: 19.158 (sec). Leaf size: 554

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

i’/ —4x3 + /2026 — 8e3er1g3 + eber + e3ar V212
y(.’l)) - \3/5 - 5
\/ —4733 + /2026 — 8e3c1 g3 4 eber 4 g3
() 2v/—2z% + (—2)%/3 (—4z® 4 v/2025 — 8ePe1a? + eber 4 1) 2/3
y(z) —
26/ —473 + /208 — 8e3e1g3 + eber + e3ar
2(—1)?3z% + v/—2(—4z® + /2025 — 8e3c173 + €ber + ¢31) 2/3
y(z) = —

22/3 {'/ —473 4+ /208 — 8e3c1g3 + eber + e3ar

y(z) = \/ V5Vab — 23 — z

\ \/5\/3?—2%”
" (1-iv8)a+ (-1 - iv3) (VBVa —2°)
y(zr) —
21/ v/5Vz6 — 223

(1+iv8) 2 +i(v3+9) (VBVaF - 200) "

y(z) —
21/ v/5Vz6 — 223
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6.46 problem Exercise 12.46, page 103

Internal problem ID [4058]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods

Problem number: Exercise 12.46, page 103.

ODE order: 1.

ODE degree: 1.

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

32’y +9y° —2x=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 99

| dsolve (3+x*y(x) 2+diff (y(x),x)+y(x)"3-2#x=0,y(x), singsol=all)

|

((* + 1) 2%)

y(z) = °
yz) = - +221)~”3 )° W3 ((= 2; c1) 2%)3
y(z) = @ +2cq;1)x2)3 + "\/3((5022: ) x?)s

v/ Solution by Mathematica
Time used: 0.235 (sec). Leaf size: 72

( N
LDSolve [3xxxy[x] ~2*y' [x]+y[x] ~3-2%x==0,y[x] ,x,IncludeSingularSolutions -> True] J

L Ve@ta
Jzx
vV-1v22+ ¢,
y(z) = —
Jz

(=1)23Y/ 22 + ¢
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6.47 problem Exercise 12.47, page 103

Internal problem ID [4059]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods

Problem number: Exercise 12.47, page 103.

ODE order: 1.

ODE degree: 1.

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

2%y +zy? —2° =0
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v/ Solution by Maple
Time used: 0.453 (sec). Leaf size: 711

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

1
3 $4C2
2(2+x6c§’+2\/x60§’+1)3+ ki T — 2c122
(2+mﬁc:f+2‘ /mﬁc‘;’+1)

y(z) = — NG
1
2 (2 + 28¢3 + 24/28¢3 + 1) S 4 2etct r — 2077
(2+ZGC?+2\ /m6c§‘+1)
y(z) = NG
y(z) =
3
1 24-26c3 42, /263 +1
—<2+x60515+2\/z60‘i’+1>3 - =ef - — 2¢17% — 2i4/3 ( L ) -
(2+x60‘;’+2, /wac‘;‘—i-l) 3 2<2+z6
_ NG
y(z)
3
1 24-a6c3 42, /263 +1
—(2+x60513+2\/z60:{’+1)3 - z'd - —2c,22 — 2iy/3 ( i 5 : ) —
(2+w60?+2,/w6c?+1) 3 2<2+z6c?—}
y(z) =
3
1 2+a8c3+2, /z0c3+1
—<2—|—:v6c513+2\/z60‘;’+1)3— zidl - — 2c172 + 2iy/3 ( & 5 - ) -
(2—{—1‘6(:‘;’—}-2‘ /zGC‘;'—}-l) 3 2(2+m6
_ NG
y(z)

1

1 2+a0c3+2, [20c3+1)°
—<2—|—:cﬁc:1‘+2\/xﬁc§+1>3— zidt r — 2122 + 2i/3 ( : 5 : ) -

(2-’1—166:]5_-‘1-2\ /z6c§’+1)

%8

2 (2+zec?-|-

2./c1
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v/ Solution by Mathematica
Time used: 60.132 (sec). Leaf size: 714

kDSolve [2*y [x] ~3*y' [x]+x*y[x] “2-x"3==0,y[x] ,x,IncludeSingularSolutions -> True] J

3 / 6 4
\/l'6 2 62401 61201 xﬁ _ 261201 _ mQ x
3
\/x6 + 2V e — el2e1g6 — 2el2e1

y(z) > — 7

3 4
\/SL’G + 24 /62401 _ 612c1$6 _ 2612c1 _ 1172 x
3
\/.'EG 21 /62461 _ 61261:1:6 _ 261261

y(z) - 7%

i(\/§+i)x4

1
—3 (—1 — z\/§> f/x6 + 2Ve2er — el2e1g6 — 2el2e1 — 222 4
i/ze 4+ 24/e28er _ gl2e1 46 _ 9¢l2ar

y(z)
1 i(V3+1i)axt
=35 <—1 - z\/§> €/x6 + 2Ve%er — el2e1g6 — 2121 — 222 4 (V3+9)
</$6 + 24 /62401 _ el2clx6 _ 261201
y(z) =
1 —1—1iv/3) z*
-5 i <\/§ + 2) f/aﬁ + 2V/e24e1 — pl2e1g6 _ Qpl2e1 _ 992 4 ( \/_)
</$6 + 2 /62401 _ 61201.’56 _ 261261
y(z)
1 —1—1iv/3) z*
=35 i <\/§ + z) €/x6 + 2Ve%er — el2e1g6 — 2el2e1 — 222 4 ( v3)

3
\/.’EG + 21 /62401 _ 61261.’176 _ 2612c1
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6.48 problem Exercise 12.48, page 103

Internal problem ID [4060)]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods

Problem number: Exercise 12.48, page 103.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational]

2’z +zy+2°)y —zy+y°=0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 29

-

Ldsolve ((2#x*y (x) ~3+x*y (x) +x72) *diff (y (x) ,x) -x*y(x)+y(x) "2=0,y(x), singsol=all) }

RootOf (—e3—Z—e—ZIn(z)+e—2c1—_Ze—Z%+x)

y(z) =e
v/ Solution by Mathematica
Time used: 0.225 (sec). Leaf size: 23

-

N
LDSolve [(2*x*y [x] ~3+x*y [x]+x72) *y' [x] -x*y [x]+y [x] ~2==0,y[x] ,x, IncludeSingularSoluiﬂions -> True

X

Sy +e8(w(@) +1og(@) = e1,(x)

Solve |y(z)? —
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6.49 problem Exercise 12.49, page 103

Internal problem ID [4061]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods

Problem number: Exercise 12.49, page 103.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

(2y3—|—y)y’—2 S_z=0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 113

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

~—

V=2 — 2/Az" + 422 + 8c; + 1

y(z) = 5
V=2 — 245"+ 422 + 8¢, + 1
y(z) =
2
(z) = V-2+2V42" + 42”4+ 8¢, + 1
Y 2

V=2 + 242" + 422 + 8¢; + 1
y(z) = 5
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v/ Solution by Mathematica
Time used: 2.324 (sec). Leaf size: 143

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

—1— /(222 +1)* + 8¢,
y(x)—>—\/ \/ 2+ .

NG
\/—1 - \/(2x2 +1)* + 8¢
y(z) — 7
\/—1 + \/(2x2+ 1)* 4 8¢,
y(z) = — NG

—14+4/(222+1)*+ 8¢,
y(x)_)\/ +\/\/§+ +
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6.50 problem Exercise 12.50, page 103

Internal problem ID [4062]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods

Problem number: Exercise 12.50, page 103.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

Y —e VT 4" =0

v Solution by Maple
Time used: 0.125 (sec). Leaf size: 20

-

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

-/

y(z) = —e"+In(-14+e" 1) — ¢

v/ Solution by Mathematica
Time used: 2.145 (sec). Leaf size: 23

‘ DSolve[y' [x]-Exp[x-y[x]]+Exp[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(z) — log (1 + e_ez’Lcl)
y(z) =0
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7.1 problem Exercise 20.1, page 220

Internal problem ID [4063]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.1, page 220.

ODE order: 2.

ODE degree: 1.

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

y//+2y/ :0

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

e

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

~—

y(z) = c; + e

v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 19

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

N

1
y(x) = ¢ — 5016_2“
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7.2 problem Exercise 20.2, page 220

Internal problem ID [4064]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.2, page 220.

ODE order: 2.

ODE degree: 1.

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

y' =3y +2y=0

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

e

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

~—

y(z) = c1e” + cpe*®

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18

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

N

y(x) = €°(coe” + ¢1)
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7.3 problem Exercise 20.3, page 220

Internal problem ID [4065]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.3, page 220.

ODE order: 2.

ODE degree: 1.

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

Yy —y=0

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

e

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

~—

T

y(z) = c16° + coe”

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

-

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

-/

z

y(z) = c1€” + coe”
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7.4 problem Exercise 20.5, page 220

Internal problem ID [4066]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.5, page 220.

ODE order: 2.

ODE degree: 1.

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

6y” — 11y +4y =0

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

e

Ldsolve(G*diff(y(x),x$2)—11*diff(y(x),x)+4*y(x)=0,y(x), singsol=all)

A >

N8

y(x) = cie® + coe

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 35

LDSolve [y'' [x]-11*y' [x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel

y(x) — e—%(\/ﬁ—n)x (qe 1052 4 cl>
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7.5 problem Exercise 20.6, page 220

Internal problem ID [4067]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.6, page 220.

ODE order: 2.

ODE degree: 1.

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

y'+2) —y=0

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

e

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

~—

(v2-1)z o (1+v2)=

y(x) = cre + ¢

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 34

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

y(z) — e_<(1+\/§>m> (@62\/5’: + cl>
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7.6 problem Exercise 20.7, page 220

Internal problem ID [4068]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.7, page 220.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing x]]

ylll + yll _ 10yl _ Gy — 0

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

e B

Ldsolve(diff (y(x),x$3)+diff (y(x) ,x$2)-10*diff (y(x),x)-6xy(x)=0,y(x), singsol=all) J

y(x) = e3%c; + cze(_2+ﬁ)w + cse” (2+‘/§>w

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 43

‘DSolve [y''' [x]+y' ' [x]-10*y' [x]-6*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel

y(z) — cle_((2+\/§>m> + 02e<\/§_2>z + c5e’®
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7.7 problem Exercise 20.8, page 220

Internal problem ID [4069]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.8, page 220.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high _order, _missing x]]

yllll _ y//l _ 4yll + 4y/ — 0

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

e

Ldsolve (diff (y(x) ,x$4)-diff (y(x) ,x$3)-4*diff (y(x),x$2)+4*diff (y(x),x)=0,y(x), sing\Jsol=a11)

y(z) = c1 + e"cy + cze 2 + cye™

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 36

DSolvely''''[x]-y'''[x]-4*y'' [x]+4*y' [x]==0,y[x],x,IncludeSingularSolutions -> Tr‘ue]

N

1 1
y(x) — —5016_290 + cpe” + 50362”” + ¢4
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7.8 problem Exercise 20.9, page 220

Internal problem ID [4070)]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.9, page 220.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high _order, _missing x]]

"

yllll + 4y + yl/ _ 4yl _ 2y — 0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 36

e

Ldsolve (diff (y(x) ,x$4) +4*diff (y(x) ,x$3)+diff (y(x),x$2)-4*diff (y(x) ,x)-2*y(x) =0,y();J) , singsol=a

(-2+v2)= e_(2+¢§)z

y(x) = c16” + 2™ + cge +cy

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 49

‘DSolve [y''' ' [x]+4xy' "' [x]+y' ' [x]-4*y' [x]-2*y[x]==0,y[x] ,x,IncludeSingularSolution# -> True]

y(x) — cle_((%ﬂ)x) + cze<\/§_2)w + c3e™ % + cyue”
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7.9 problem Exercise 20.10, page 220

Internal problem ID [4071]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.10, page 220.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high _order, _missing x]]

y//// _ ya2 =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 38

e

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

~—

y(z) = ¢16V%% + ceVe® 4+ c38in (vVaz) + cscos (vVaxz)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 53

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

Y(z) = coe™V% + 46V + ¢ cos (vaz) + cssin (vaz)
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7.10 problem Exercise 20.11, page 220

Internal problem ID [4072]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.11, page 220.

ODE order: 2.

ODE degree: 1.

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

y' —2ky —2y=0

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

e

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

~—

(k+¢m) w o (k—x/m) x

y(x) = cre + ¢
v/ Solution by Mathematica

Time used: 0.003 (sec). Leaf size: 44

‘ DSolvel[y'' [x]-2xkxy' [x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

k:—\/k'27+2>w \/mﬂc)x

y(x) — cle< +cze<
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7.11 problem Exercise 20.12, page 220

Internal problem ID [4073]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.12, page 220.

ODE order: 2.

ODE degree: 1.

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

Y+ 4ky — 12k*y =0

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

e

tdsolve(diff(y(x),x$2)+4*k*diff(y(x),x)-12*k‘2*y(x)=0,y(x), singsol=all)

A >

y(.’L’) — Cle—ka 4 C2e2kx

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 24

-

LDSolve [y'' [x]+4xk*y' [x]-12%k~2*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel J

y(z) = e % (6% + ¢1)
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7.12 problem Exercise 20.13, page 220

Internal problem ID [4074]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.13, page 220.

ODE order: 4.

ODE degree: 1.

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

yllll — O

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

e

Ldsolve(diff(y(x),x$4)=0,y(x), singsol=all)

~—

1 1
y(x) = 661953 + 562132 + ez + ey

v/ Solution by Mathematica

Time used: 0.002 (sec). Leaf size: 22

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

~—

y(x) = z(z(caz + ¢3) + ¢2) + 1
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7.13 problem Exercise 20.14, page 220

Internal problem ID [4075]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.14, page 220.

ODE order: 2.

ODE degree: 1.

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

y' +4y +4y=0

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

e

Ldsolve(diff(y(x),x$2)+4*diff(y(x),x)+4*y(x)=0,y(x), singsol=all)

~—

y(x) = c16”% 4 coe g

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18

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

N J

235(

y(xz) = e “*(caz + 1)
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7.14 problem Exercise 20.15, page 220

Internal problem ID [4076]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.15, page 220.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing x]]

3yl//+5y//+y/_y:0

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

e

Ldsolve (3*diff (y(x),x$3)+5*diff (y(x),x$2)+diff (y(x),x)-y(x)=0,y(x), singsol=all) \J

z — —
y(z) = c1e3 + coe™® + c3e” "z

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 28

‘DSolve [3xy' "' [x]+6xy' ' [x]+y' [x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(z) = e (c1e"/3 + c3z + )
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7.15 problem Exercise 20.16, page 220

Internal problem ID [4077]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.16, page 220.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing x]]

y//I _ 6y” + 12yl _ Sy — 0

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

e

Ldsolve (diff (y(x),x$3)-6*diff (y(x),x$2)+12*diff (y(x),x)-8*y(x)=0,y(x), singsol=a1£J)

2z .2

y(z) = c16®® + ce*"x + c36¥°x
v/ Solution by Mathematica

Time used: 0.003 (sec). Leaf size: 23

DSolvely''' [x]-6*y'' [x]+12*xy' [x]-8*y[x]==0,y[x],x,IncludeSingularSolutions -> TruF]

N

y(x) = e*(z(c3z + ¢3) + 1)
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7.16 problem Exercise 20.17, page 220

Internal problem ID [4078]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.17, page 220.

ODE order: 2.

ODE degree: 1.

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

y' —2ay +ya® =0

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

e

kdsolve (diff (y(x),x$2)-2*a*xdiff (y(x),x)+a"2*y(x)=0,y(x), singsol=all)

~—

y(x) = c1€** 4 6™z

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18

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

y(x) = e**(coz + ¢1)
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7.17 problem Exercise 20.18, page 220

Internal problem ID [4079]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.18, page 220.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high _order, _missing x]]

y//// + 3ylll — 0

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 20

e

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

~—

y(z) = c1 + o + c3x® + cge” "

v/ Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 28

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

N J

1
y(z) — —2—7016_3”” + z(caT + c3) + C2
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7.18 problem Exercise 20.19, page 220

Internal problem ID [4080)]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.19, page 220.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high _order, _missing x]]

yllll _ 2yll — O

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

e

Ldsolve(diff(y(x),x$4)—2*diff(y(x),x$2)=0,y(x), singsol=all)

~—

y(x) =c1 + cox + c;:,e‘/iac + eV

v/ Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 42

‘DSolve [y''''[x]-2xy'' [x]==0,y[x],x,IncludeSingularSolutions -> Truel

1
y(z) — ée_ﬁ” <clezﬁx + cz> +cz + 3
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7.19 problem Exercise 20.20, page 220

Internal problem ID [4081]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.20, page 220.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high _order, _missing x]]

y///I + 2y/// _ 11y// _ 12yl + 36y — 0

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

e

Ldsolve (diff (y(x) ,x$4)+2*diff (y(x) ,x$3)-11*diff (y(x),x$2)-12*diff (y(x) ,x)+36%y (x)=}) ,y(x), sing

y(z) = c1673% + 073 + 362 4 che®x
v/ Solution by Mathematica

Time used: 0.003 (sec). Leaf size: 31

DSolvely''''[x]+2*y'"'' [x]-11xy"'' [x]-12*y' [x]+36*y[x]==0,y[x] ,x,IncludeSingularSolﬁltions -> Tr

N

y(z) = e (cox + € (car + ¢3) + ¢1)
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7.20 problem Exercise 20.21, page 220

Internal problem ID [4082]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.21, page 220.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high _order, _missing x]]

36y//l/ _ 37y/l + 4y/ + 5y — 0

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

e

Ldsolve(36*diff(y(x),X$4)_37*diff(y(x),X$2)+4*diff(y(x),x)+5*y(x)=0,y(x), Singsol%%ll)

— z _z 5z
y(x) = c1e7% 4+ coe2 +c3e73 +cye6

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 44

LDSolve [36%y' "' ' [x]-37*y'' [x]+4*y' [x]+5*y[x]==0,y[x],x,IncludeSingularSolutions ->J True]

y(l') - e—z(clellm/ﬁ +c262z/3 +C3e3m/2 +C4)



209

7.21 problem Exercise 20.22, page 220

Internal problem ID [4083]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.22, page 220.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high _order, _missing x]]

y/l/l _ 8y” + 36y — O

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 48

e

Ldsolve(diff(y(x),x$4)—8*diff(y(x),x$2)+36*y(x)=0,y(x), singsol=all)

A >

y(z) = c1e¥37 sin (z) — coe” V3% sin (z) + c3e¥37 cos (x) + cse™V3% cos (x)

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 49

‘ DSolvel[y'''' [x]-8*y'"' [x]+36*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel

y(z) — e V5 (cz cos(z) + ¢y sin(z) + €25 (c3 cos(z) + ¢ sin(w)))
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7.22 problem Exercise 20.23, page 220

Internal problem ID [4084]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.23, page 220.

ODE order: 2.

ODE degree: 1.

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

y' =2y +5y=0

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

e

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

~—

y(x) = c1€” sin (2z) + co€” cos (2x)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 24

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

y(z) — €°(cg cos(2x) + ¢; sin(2x))
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7.23 problem Exercise 20.24, page 220

Internal problem ID [4085]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.24, page 220.

ODE order: 2.

ODE degree: 1.

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

y' =y +y=0

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

e

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

~—

y(x) = c1e2 sin 5 + coe2 cos 5

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 42

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

y(z) — e/? (cl cos (@) + c28in (g))
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7.24 problem Exercise 20.25, page 220

Internal problem ID [4086]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.25, page 220.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high _order, _missing x]]

yllll + 5y/l + 6y — 0

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

e

Ldsolve(diff(y(x),x$4)+5*diff(y(x),x$2)+6*y(x)=0,y(x), singsol=all)

~—

y(x) = ¢1sin (\/§x> + ¢y cos <\/§ x) + cssin (\/§ x) + ¢4 cos (\/§ x)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 50

r

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

| —

y(x) — c3cos (\/§x> + ¢1 cos (\/530) + ¢4 sin (ﬁz) + co sin (\/530)
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7.25 problem Exercise 20.26, page 220

Internal problem ID [4087]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.26, page 220.

ODE order: 2.

ODE degree: 1.

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

y" — 4y’ +20y =0

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

e

Ldsolve(diff(y(x),x$2)—4*diff(y(x),x)+20*y(x)=0,y(x), singsol=all)

~—

y(x) = c16*” sin (4) + coe” cos (4z)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 26

DSolvely'' [x]-4*y' [x]+20*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

N J

y(x) — €**(cy cos(4x) + c; sin(4x))
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7.26 problem Exercise 20.27, page 220

Internal problem ID [4088]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.27, page 220.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high _order, _missing x]]

yllll +4y/l +4y — 0

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

e

Ldsolve(diff(y(x),x$4)+4*diff(y(x),x$2)+4*y(x)=0,y(x), singsol=all)

~—

y(x) = ¢; sin (\/§x> + ¢y cos <\/§x> + cgsin <\/§x> T + ¢4 cos (\/§x> T

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 38

r

LDSolve [y'''' [x]+4xy' ' [x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

| —

y(x) = (coz + 1) cos (\/ﬁx) + (c4x + ¢3) sin <\/§x>
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7.27 problem Exercise 20.28, page 220

Internal problem ID [4089]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.28, page 220.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing x]]

y/l/+8y:O

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

e

Ldsolve(diff(y(x),x$3)+8*y(x)=0,y(x), singsol=all)

~—

y(z) = c1e7% + cye” sin (\/gac) + c3e” cos (\/§ x)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 41

r

LDSolve [y''' [x]+8*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

| —

y(z) = cre™?® +€° <C3 cos (\/gz) + ¢y sin (\/595))
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7.28 problem Exercise 20.29, page 220

Internal problem ID [4090]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.29, page 220.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high _order, _missing x]]

yllll + 4y/l — 0

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

e

Ldsolve(diff(y(x),x$4)+4*diff(y(x),x$2)=0,y(x), singsol=all)

~—

y(x) = ¢1 + cox + c38in (2z) + ¢4 cos (2z)

v/ Solution by Mathematica
Time used: 0.057 (sec). Leaf size: 32

LDSolve [y''''[x]+4*y'' [x]==0,y[x],x,IncludeSingularSolutions -> Truel

1 1
y(z) = cax — ¢ cos(2z) — e sin(2z) + ¢c3
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7.29 problem Exercise 20.30, page 220

Internal problem ID [4091]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.30, page 220.

ODE order: 5.

ODE degree: 1.

CAS Maple gives this as type [[_high _order, _missing x]]

y(5) 4+ zy/// + y/ =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 24

dsolve(diff (y(x) ,x$5)+2*diff (y(x) ,x$3)+diff (y(x),x)=0,y(x), singsol=all)

N

y(z) = ¢1 + casin (z) + c3 cos (z) + ¢4 8in (z) x + c5 cos (z) T

v Solution by Mathematica
Time used: 0.052 (sec). Leaf size: 35

LDSolve [y''' ' [x]+2xy' ' ' [x]+y' [x]==0,y[x] ,x,IncludeSingularSolutions -> Truel

y(z) = (—cax + co — c3) cos(z) + (cax + ¢1 + ¢4) sin(z) + ¢5
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7.30 problem Exercise 20, problem 31, page 220

Internal problem ID [4092]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20, problem 31, page 220.

ODE order: 2.

ODE degree: 1.

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

yIIZO

With initial conditions
ly(1) =2,4'(1) = —1]

v/ Solution by Maple

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

-

Ldsolve([diff(y(x),x$2)=0,y(1) = 2, D(y (1) = -1],y(x), singsol=all) J

y(z)=3—x

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 10

LDSolve [{y''[x]1==0,{y[1]==2,y' [1]==-1}},y[x],x,IncludeSingularSolutions -> True] J

ylx) >3 —=z
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7.31 problem Exercise 20, problem 32, page 220

Internal problem ID [4093]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20, problem 32, page 220.

ODE order: 2.

ODE degree: 1.

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

y' +4y +4y=0

With initial conditions

[y(0) = 1,%'(0) = 1]

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

-

Ldsolve( [diff (y(x),x$2)+4*diff (y(x) ,x)+4*y(x)=0,y(0) = 1, D(y)(0) = 1],y(x), sing; 1=all)

y(z) = e > (3z +1)
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 16

‘ DSolve[{y'' [x]+4x*y' [x]+4*y[x]==0,{y[0]==1,y' [0]==1}},y[x],x, IncludeSingularSolutibns -> Truel

y(x) = e 3z + 1)
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7.32 problem Exercise 20, problem 33, page 220

Internal problem ID [4094]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20, problem 33, page 220.

ODE order: 2.

ODE degree: 1.

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

y' =2y +5y=0

With initial conditions

[y(0) = 2,%'(0) = 1]

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

-

Ldsolve( [diff (y(x),x$2)-2xdiff (y(x),x)+5*xy(x)=0,y(0) = 2, D(y)(0) = 1],y(x), sing; 1=all)

o) = e”(— sin (2x)2+ 4 cos (2z))

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 25

‘ DSolve[{y'' [x]-2*y' [x]+5*y[x]==0,{y[0]==2,y"' [0]==1}},y[x],x, IncludeSingularSolutibns -> Truel

y(z) — %e””(4 cos(2z) — sin(2x))
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7.33 problem Exercise 20, problem 34, page 220

Internal problem ID [4095]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20, problem 34, page 220.

ODE order: 2.

ODE degree: 1.

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

y" — 4y’ +20y =0

With initial conditions

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 27

-

dsolve([diff (y(x),x$2)-4*diff (y(x),x)+20*y(x)=0,y(1/2*Pi) = 1, D(y) (1/2xPi) = 1] ,\br(x), singso

N

y(z) = (—sin (4z) + 44cos (4z)) e2e—T

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 31

LDSolve [{y'' [x]-4*y' [x]+20*y[x]==0,{y[Pi/2]==1,y' [Pi/2]==1}},y[x],x,IncludeSingularSolutions -

y(z) = }162””_“(4 cos(4z) — sin(4z))
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7.34 problem Exercise 20, problem 35, page 220

Internal problem ID [4096]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20, problem 35, page 220.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing x]]

"

3" +5y" +y' —y=0

With initial conditions

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

-

Ldsolve( [3xdiff (y(x),x$3)+5xdiff (y(x),x$2)+diff (y(x),x)-y(x)=0,y(0) = 0, D(y) (0) =J\ 1, (Dee2) (y

iz _ -z
o) = <9e3 +4iz 9>e

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 28

‘ DSolve [{3xy''' [x]+bxy'' [x]+y' [x]-y[x]==0,{y[0]==0,y' [0]==1,y"'' [0]==-1}},y[x],x, II;kludeSingula

1
y(z) — 1—66_9” (4z + 9e**/® — 9)
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8.1 problem Exercise 21.3, page 231

Internal problem ID [4097]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-
cients

Problem number: Exercise 21.3, page 231.

ODE order: 2.

ODE degree: 1.

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

Y +3y +2y—4=0

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

Ldsolve(diff(y(x),x$2)+3*diff(y(x),x)+2*y(x)=4,y(x), singsol=all)

-/

y(z) = —cre™* + e + 2

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 22

LDSolve [y'' [x]+3*y' [x]+2*y[x]==4,y[x],x,IncludeSingularSolutions -> True] J

y(x) = 2+ e ¥ (cze” +c1)
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8.2 problem Exercise 21.4, page 231

Internal problem ID [4098]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-
cients

Problem number: Exercise 21.4, page 231.

ODE order: 2.

ODE degree: 1.

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

y' +3y +2y— 12" =0

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

Ldsolve (diff (y(x),x$2)+3*diff (y(x),x)+2*y(x)=12%exp(x),y(x), singsol=all)

-/

y(z) = —cre™** +2e° + e

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 27

LDSolve [y'' [x]+3*y' [x]+2*y[x]==12+Exp[x] ,y[x],x,IncludeSingularSolutions -> True] J

y(z) = €7 (26 + c2¢” + 1)
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8.3 problem Exercise 21.5, page 231

Internal problem ID [4099]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-
cients

Problem number: Exercise 21.5, page 231.

ODE order: 2.

ODE degree: 1.

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

y//+3y/+2y_eiw:0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 29

-

Ldsolve(diff(y(x),x$2)+3*diff(y(x),x)+2*y(x)=exp(I*x),y(x), singsol=all)

1 31 ix+T —x —x
y(z) = ((I_O_E)e cie —|—cz>e

v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 37

~—

N
LDSolve [y'' [x]+3*y' [x]+2*y[x]==Exp[I*x],y[x],x,IncludeSingularSolutions -> Truel J

(r) = 1_ 3 e’ +cre” ¥ 4+ e
Y \10 7 10 ! 2



8.4 problem Exercise 21.6, page 231

Internal problem ID [4100]
Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
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Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-

cients

Problem number: Exercise 21.6, page 231.
ODE order: 2.

ODE degree: 1.

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

y" + 3y + 2y —sin(z) =0

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

e

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

~—

_ 3cos(z) sin(z) _
_ 2r
y(x) = —cie 10 + 10 + coe

T

v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 32

LDSolve [y'' [x]+3*y' [x]+2*y[x]==8in[x],y[x],x,IncludeSingularSolutions -> True]

~—

y(z) — 1% (sin(z) — 3cos(z) + 10e**(c2e” + 1))
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8.5 problem Exercise 21.7, page 231

Internal problem ID [4101]
Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-

cients

Problem number: Exercise 21.7, page 231.
ODE order: 2.

ODE degree: 1.

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

Y + 3y +2y —cos(z) =0

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

e

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

~—

—X

cos (z) 4 3sin (x)

_ —2z
y(@) = —ere™ + = 10

+ ce

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 32

LDSolve [y'' [x]+3*y' [x]+2*y[x]==Cos[x],y[x],x,IncludeSingularSolutions -> True]

y(x) — %(3 sin(z) + cos(z) + 10e**(co€” + c1))

~—
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8.6 problem Exercise 21.8, page 231

Internal problem ID [4102]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-
cients

Problem number: Exercise 21.8, page 231.

ODE order: 2.

ODE degree: 1.

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

Y +3y +2y—8—6e” —2sin(z) =0

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

e

kdsolve (diff (y(x),x$2)+3*diff (y(x) ,x)+2*y(x)=8+6*exp(x)+2*sin(x) ,y(x), singsol=a11J)

3cos(z) sin(x)
) )

T

y(z) = —cre™® + 4 +e" — + coe”

v/ Solution by Mathematica
Time used: 0.078 (sec). Leaf size: 38

N
LDSolve [y'' [x]+3*y' [x]+2*y[x]==8+6*Exp [x]+2*Sin[x],y[x],x,IncludeSingularSolut ionsJ -> True]

sin(z)  3cos(z)

E 3 +ce ¥ 4 e 44

y(x) — " +
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8.7 problem Exercise 21.9, page 231

Internal problem ID [4103]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-
cients

Problem number: Exercise 21.9, page 231.

ODE order: 2.

ODE degree: 1.

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

y'+y +y—2*=0

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

-

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

~—

< 3 z 3
y(x) = e 2 sin (%) cy + €72 cos (%) c +x° — 2z

v Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 48

‘ DSolvely'' [x]+y' [x]+y[x]==x"2,y[x],x,IncludeSingularSolutions -> True]
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8.8 problem Exercise 21.10, page 231

Internal problem ID [4104]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-
cients

Problem number: Exercise 21.10, page 231.

ODE order: 2.

ODE degree: 1.

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

y'— 2y — 8y —9e"r —10e™* =0

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

Ldsolve(diff(y(x),x$2)—2*diff(y(x),x)—8*y(x)=9*x*exp(x)+10*exp(-x),y(x), singsol=all)

2x

y(x) = e*cy + cre7 — "z — 2e7°

v/ Solution by Mathematica
Time used: 0.068 (sec). Leaf size: 35

>

N
LDSolve [y'' [x]-2*y' [x]-8*y[x]==9*x*Exp [x]+10*Exp[-x],y[x],x, IncludeSingularSolutians -> True]

y(z) = e 2 (—e*z — 26" + 2% + ¢1)
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8.9 problem Exercise 21.11, page 231

Internal problem ID [4105]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-
cients

Problem number: Exercise 21.11, page 231.

ODE order: 2.

ODE degree: 1.

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

y' — 3y —2e**sin(z) =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 29

kdsolve (diff (y(x),x$2)-3*diff (y(x) ,x)=2%exp(2*x)*sin(x),y(x), singsol=all) J
e3c;  e*®cos(r) 3e*sin(x)
y(z) - 3 - 5 - 5 + C2

v/ Solution by Mathematica
Time used: 0.249 (sec). Leaf size: 33

LDSolve [y'' [x]-3*y' [x]==2%Exp[2*x]*Sin[x],y[x] ,x,IncludeSingularSolutions -> True]J

1
y(z) — 1—562’”(—9 sin(z) — 3cos(z) + 5c¢1€”) + ¢2
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8.10 problem Exercise 21.13, page 231

Internal problem ID [4106]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-
cients

Problem number: Exercise 21.13, page 231.

ODE order: 2.

ODE degree: 1.

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

y"+y'—w2—2x=0

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

-

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

~—

v/ Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 24

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

3

T
y(x) — 5 cie 4+ c
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8.11 problem Exercise 21.14, page 231

Internal problem ID [4107]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-
cients

Problem number: Exercise 21.14, page 231.

ODE order: 2.

ODE degree: 1.

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

y'+y —z—sin(2z) =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 33

e

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

~—

x? sin (22)  cos (2z
y(l')=7—61e_“’— é )— 1(0 )—m+02

v/ Solution by Mathematica
Time used: 0.367 (sec). Leaf size: 41

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

1 1 1
y(z) = 5(z = 2)z — £ 8in(2z) — 5 cos(22) —c1e™ + 2
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8.12 problem Exercise 21.15, page 231

Internal problem ID [4108]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-
cients

Problem number: Exercise 21.15, page 231.

ODE order: 2.

ODE degree: 1.

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

y'+y—4sin(z)z=0

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 25

e

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

~—

y(z) = cysin (z) + ¢1 cos (z) — z(x cos (x) — sin (x))
v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 27

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

y(z) — (-ﬁ +o+ c1> cos(z) + (z + ¢) sin(z)
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8.13 problem Exercise 21.16, page 231

Internal problem ID [4109]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-
cients

Problem number: Exercise 21.16, page 231.

ODE order: 2.

ODE degree: 1.

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

Y’ +4y — zsin (22) =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 33

e

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

~—

(9 2 oos (2
y(x) = sin (2z) c; + ¢; cos (21) + S (16x) rT_Z CO;( z)

v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 38

‘ DSolvely'' [x]+4*y[x]==x*Sin[2#*x],y[x],x,IncludeSingularSolutions -> True]

y(z) — 6—14((—8x2 + 14 64c1) cos(2z) + 4(z + 16¢;) sin(2z))
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8.14 problem Exercise 21.17, page 231

Internal problem ID [4110)]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-
cients

Problem number: Exercise 21.17, page 231.

ODE order: 2.

ODE degree: 1.

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

y//+2y/+y_x2e—x :0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 27

-

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

~—

xle™®

12

y(x) =ce™ +e ‘ez +

v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 27

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

1
y(z) — Ee_’” (z* + 12c0z + 12¢4)
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8.15 problem Exercise 21.19, page 231

Internal problem ID [4111]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-
cients

Problem number: Exercise 21.19, page 231.

ODE order: 2.

ODE degree: 1.

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

Y +3y+2—e®—22=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 40

-

Ldsolve(diff(y(x),x$2)+3*diff(y(x),x)+2*y(x)=exp(—2*x)+x“2,y(x), singsol=all)

~—

3z 7 _ oy T2 _
2x__+__xe 2x_e 2w+_+026x

ylz) = —ae ™ =5+ 2

v/ Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 38

‘ DSolvel[y'' [x]+3*y' [x]+2*y[x]==Exp[-2*x]+x~2,y[x],x,IncludeSingularSolutions -> Trbe]

1 7
y(z) — §(x —3)r+e F(—x—14c)+ce ™+ 1
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8.16 problem Exercise 21.20, page 231

Internal problem ID [4112]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-
cients

Problem number: Exercise 21.20, page 231.

ODE order: 2.

ODE degree: 1.

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

' =3y +2y—e =0

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

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

() = Cez+5e_2w+xe +co ) €”
yr)=14a 36 6 2

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 34

‘ DSolvel[y'' [x]-3*y' [x]+2*y[x]==x*Exp[-x],y[x],x,IncludeSingularSolutions -> True]

1
y(x) — %e_””(ﬁx +5) + c1€” + cpe*®
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8.17 problem Exercise 21.21, page 231

Internal problem ID [4113]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-
cients

Problem number: Exercise 21.21, page 231.

ODE order: 2.

ODE degree: 1.

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

V' +y —6y—xz—e*=0

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

-

Ldsolve(diff(y(x),x$2)+diff(y(x),x)—6*y(x)=x+exp(2*x),y(x), singsol=all)

~—

v/ Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 40

‘ DSolvel[y'' [x]+y' [x]-6%y[x]==x+Exp[2*x],y[x],x,IncludeSingularSolutions -> True] ‘

1 z 1
y(z) — %(—633 — 1)+ e +e* (g ~ 55 + 02)
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8.18 problem Exercise 21.22, page 231

Internal problem ID [4114]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-
cients

Problem number: Exercise 21.22, page 231.

ODE order: 2.

ODE degree: 1.

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

y'+y—sin(z) —e* =0

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

‘ dsolve(diff (y(x) ,x$2)+y(x)=sin(x)+exp(-x),y(x), singsol=all)

y(z) = cysin (z) + ¢1 cos (z) + 67 - %s(x)

v Solution by Mathematica
Time used: 0.169 (sec). Leaf size: 36

‘ DSolvel[y'' [x]+y[x]==Sin[x]+Exp[-x],y[x],x,IncludeSingularSolutions -> True]

y(z) = }1(26_96 + sin(z) — 2z cos(z) + 4c; cos(z) + 4cs sin(z))
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8.19 problem Exercise 21.24, page 231

Internal problem ID [4115]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-
cients

Problem number: Exercise 21.24, page 231.

ODE order: 2.

ODE degree: 1.

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

y' +y—sin(z)>=0

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

‘ dsolve(diff (y(x),x$2)+y(x)=sin(x)~2,y(x), singsol=all)

1 2
y(z) = cgsin (z) + ¢; cos () + 5t &éx)

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

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

y(z) — é(cos(Qa:) + 6¢1 cos(z) + 6¢y sin(x) + 3)
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8.20 problem Exercise 21.27, page 231

Internal problem ID [4116]
Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-

cients

Problem number: Exercise 21.27, page 231.
ODE order: 2.

ODE degree: 1.

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

Y’ +y — sin (2z) sin (z) =0

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 25

e

kdsolve (diff (y(x),x$2)+y(x)=sin(2*x)*sin(x) ,y(x), singsol=all)

~—

sin (z) (— cos (x) sin (z) + x)
4

y(x) = cosin (z) + ¢ cos (x) +

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 33

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

y(x) — 1—16(cos(3x) + (=1 + 16¢;) cos(z) + 4(z + 4co) sin(z))

~—
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8.21 problem Exercise 21.28, page 231

Internal problem ID [4117]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-
cients

Problem number: Exercise 21.28, page 231.

ODE order: 2.

ODE degree: 1.

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

y//_5y/_6y_e3x:()

With initial conditions
[y(0) = 2,4'(0) = 1]

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

Ldsolve( [diff (y(x),x$2)-5*diff (y(x) ,x)-6*y(x)=exp(3*x),y(0) = 2, D(y)(0) = 1] ,y(x)\J, singsol=al

_ 45e7" N 10 %2 ﬁ
28 21 12

y(z)

v Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 30

‘ DSolve [{y'' [x]-5*y' [x]-6*y[x]==Exp[3*x],{y[0]==2,y' [0]==1}},y([x],x, IncludeSingula#Solutions -

1
y(z) — 8—4e—x(—7e4x + 40e™ + 135)
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8.22 problem Exercise 21.29, page 231

Internal problem ID [4118]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-
cients

Problem number: Exercise 21.29, page 231.

ODE order: 2.

ODE degree: 1.

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

y'—y —2y—5sin(z) =0

With initial conditions
[y(0) = 1,%/(0) = —1]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 25

Ldsolve([diff(y(x),x$2)—diff(y(x),x)—2*y(x)=5*sin(x),y(0) =1, D(y(O) = —1],y(x){Jsingsol=all

e® e cos(r) 3sin(x)
e T

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 30

-

DSolve[{y'' [x]-y' [x]-2*y[x]==5*Sin[x],{y[0]==1,y' [0]==-1}},y[x],x, IncludeSingular\ﬁolutions ->

N\

y(x) — é(e‘x + 2¢** — 9sin(z) + 3 cos(z))
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8.23 problem Exercise 21.31, page 231

Internal problem ID [4119]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-
cients

Problem number: Exercise 21.31, page 231.

ODE order: 2.

ODE degree: 1.

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

Y’ +9y —8cos(z) =0

With initial conditions

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

‘ dsolve ([diff (y(x),x$2)+9*y(x)=8*cos(x),y(1/2*Pi) = -1, D(y) (1/2*%Pi) = 1],y(x), sibgsol=all)

2 cos (3z)

y(z) = sin (3z) + 3

+ cos ()

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 20

‘ DSolve [{y'' [x]+9*y[x]==8%Cos[x],{y[Pi/2]==-1,y' [Pi/2]==1}},y[x],x, IncludeSingularFolutions ->

y(z) — sin(3z) + cos(z) + gcos(Bx)
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8.24 problem Exercise 21.32, page 231

Internal problem ID [4120]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-
cients

Problem number: Exercise 21.32, page 231.

ODE order: 2.

ODE degree: 1.

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

y' =5y +6y—e"(2c—3)=0

With initial conditions
[y(0) = 1,(0) = 3]

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

-

Ldsolve( [diff (y(x),x$2)-5*diff (y(x) ,x)+6xy(x)=exp(x)*(2%x-3),y(0) = 1, D(y)(0) = B\J] ,y(x), sing

y(z) = ** + 2
v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 35

‘DSolve[{y'' [x]-5y' [x]-6+y[x]==Exp[x]*(2*x-3),{y[0]==1,y' [0]==3}},y[x],x, IncludeSingularSolut

1
y(z) — 1—756_9” (=7e**(5z — 9) + 87" + 25)
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8.25 problem Exercise 21.33, page 231

Internal problem ID [4121]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-
cients

Problem number: Exercise 21.33, page 231.

ODE order: 2.

ODE degree: 1.

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

y' =3y +2y—e =0

With initial conditions
[y(0) = 1,4/(0) = —1]

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

Ldsolve([diff(y(x),x$2)—3*diff(y(x),x)+2*y(x)=exp(—x),y(O) = 1, D(y)(0) = -1],y(x{L singsol=al

(z) = _5e2z N 5e® +ﬂ
Y\ =""3 2 "6

v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 30

[DSolve [{y'' [x]-3*y' [x]+2*y[x]==Exp[-x],{y[0]==1,y' [0]==-1}},y([x],x, IncludeSingulz; Solutions -

y(x) — %(7 sinh(z) — 5sinh(2z) + 8 cosh(z) — 5 cosh(2z))
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9.1 problem Exercise 22.1, page 240

Internal problem ID [4122]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 4. Higher order linear differential equations. Lesson 22. Variation of Parameters
Problem number: Exercise 22.1, page 240.

ODE order: 2.

ODE degree: 1.

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

y' +y—sec(z)=0

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

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

y(x) = cosin (z) + ¢1 cos (x) + zsin (z) — In (sec (z)) cos (x)

v Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 22

‘ DSolvel[y'' [x]+y[x]==Sec[x],y[x],x,IncludeSingularSolutions -> True]

y(z) = (z + ¢2) sin(z) + cos(z)(log(cos(z)) + c1)
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9.2 problem Exercise 22.2, page 240

Internal problem ID [4123]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 4. Higher order linear differential equations. Lesson 22. Variation of Parameters
Problem number: Exercise 22.2, page 240.

ODE order: 2.

ODE degree: 1.

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

Y +y—cot(z)=0

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

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

y(x) = cgsin (z) + ¢; cos (x) + sin (z) In (csc (z) — cot (x))

v Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 33

‘ DSolvel[y'' [x]+y[x]==Cot [x],y[x],x,IncludeSingularSolutions -> True]

y(x) — ¢; cos(z) + sin(z) (10g (sin (g)) —log (cos <g>> + cz>
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9.3 problem Exercise 22.3, page 240

Internal problem ID [4124]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 4. Higher order linear differential equations. Lesson 22. Variation of Parameters
Problem number: Exercise 22.3, page 240.

ODE order: 2.

ODE degree: 1.

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

Y +y—sec(z)’=0

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

‘dsolve(diff(y(x),x$2)+y(x)=sec(x)‘2,y(x), singsol=all)

y(z) = cysin (z) + ¢4 cos (z) + In (sec (z) + tan (z)) sin (z) — 1
v Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 27

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

y(x) — sin(z) <2arctanh (tan (g)) + 02> + cicos(z) — 1

-/
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9.4 problem Exercise 22.4, page 240

Internal problem ID [4125]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 4. Higher order linear differential equations. Lesson 22. Variation of Parameters
Problem number: Exercise 22.4, page 240.

ODE order: 2.

ODE degree: 1.

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

y' —y—sin(z)° =0

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

‘ dsolve(diff (y(x),x$2)-y(x)=sin(x)~2,y(x), singsol=all)

y(z) =e"ca +cre™ +

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 30

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

1
y(r) = l—O(cos(Zx) —5)+ce” + e
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9.5 problem Exercise 22.5, page 240

Internal problem ID [4126]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 4. Higher order linear differential equations. Lesson 22. Variation of Parameters
Problem number: Exercise 22.5, page 240.

ODE order: 2.

ODE degree: 1.

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

y' +y—sin(z)*=0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 20

‘ dsolve(diff (y(x),x$2)+y(x)=sin(x)~2,y(x), singsol=all)

1 2
y(z) = cgsin (z) + ¢; cos (z) + 5t &éx)

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 27

‘ DSolvel[y'' [x]+y[x]==Sin[x]~2,y[x],x,IncludeSingularSolutions -> True]

y(z) — é(cos(%) + 6¢; cos(x) + 6¢g sin(x) + 3)
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9.6 problem Exercise 22.6, page 240

Internal problem ID [4127]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 4. Higher order linear differential equations. Lesson 22. Variation of Parameters
Problem number: Exercise 22.6, page 240.

ODE order: 2.

ODE degree: 1.

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

' +3y +2y—12¢° =0

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

e

Ldsolve(diff(y(x),x$2)+3*diff(y(x),x)+2*y(x)=12*exp(x),y(x), singsol=all)

~—

y(x) = —cre™*® +2e” + ce””

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 27

DSolvel[y'' [x]+3*y' [x]+2*y[x]==12%Exp[x],y[x],x,IncludeSingularSolutions -> True]

N

y(z) = €72 (26° + c2€” + 1)
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9.7 problem Exercise 22.7, page 240

Internal problem ID [4128]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 4. Higher order linear differential equations. Lesson 22. Variation of Parameters
Problem number: Exercise 22.7, page 240.

ODE order: 2.

ODE degree: 1.

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

y//+2y/+y_x2e—x =0

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

e

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

~—

e ®

12

y(x) = ce "+ e iz +

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 27

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

1
y(z) = Ee_”” (z* + 12c07 + 12¢1)
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9.8 problem Exercise 22.8, page 240

Internal problem ID [4129]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 4. Higher order linear differential equations. Lesson 22. Variation of Parameters
Problem number: Exercise 22.8, page 240.

ODE order: 2.

ODE degree: 1.

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

Yy +y—4sin(z)z =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 25

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

y(x) = cosin (z) + ¢ cos () — z(x cos (z) — sin (x))

v Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 27

‘ DSolvel[y'' [x]+y[x]==4*x*Sin[x],y[x],x,IncludeSingularSolutions -> Truel

y(z) — (—xz + % + c1> cos(z) + (z + ¢;) sin(z)
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9.9 problem Exercise 22.9, page 240

Internal problem ID [4130]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 4. Higher order linear differential equations. Lesson 22. Variation of Parameters
Problem number: Exercise 22.9, page 240.

ODE order: 2.

ODE degree: 1.

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

¥ +2y +y—e"In(z) =0

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

( hY

dsolve(diff (y(x),x$2)+2*diff (y(x),x)+y(x)=exp(-x)*1n(x),y(x), singsol=all)

N\ J

z?(2ln (z) — 3)e™®
4

y(z) =coe™ +e ez +

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 36

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

1
y(z) — Ze_z(—&%z + 22° log(z) + 4caz + 4c1)
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9.10 problem Exercise 22.10, page 240

Internal problem ID [4131]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 4. Higher order linear differential equations. Lesson 22. Variation of Parameters
Problem number: Exercise 22.10, page 240.

ODE order: 2.

ODE degree: 1.

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

Yy +y—csc(z)=0

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

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

y(x) = cosin (z) + ¢1 cos () — In (csc (x)) sin (z) — z cos (z)

v Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 27

‘ DSolvel[y'' [x]+y[x]==Csc[x],y[x],x,IncludeSingularSolutions -> True]

y(z) = (—z + ¢1) cos(z) + sin(z)(log(tan(z)) + log(cos(z)) + ¢2)
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9.11 problem Exercise 22.11, page 240

Internal problem ID [4132]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 4. Higher order linear differential equations. Lesson 22. Variation of Parameters
Problem number: Exercise 22.11, page 240.

ODE order: 2.

ODE degree: 1.

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

y' +y—tan(z)> =0

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

‘ dsolve(diff (y(x),x$2)+y(x)=tan(x)~2,y(x), singsol=all)

y(z) = cysin (z) + ¢y cos (z) — 2 + In (sec (z) + tan (z)) sin (z)
v Solution by Mathematica
Time used: 0.052 (sec). Leaf size: 21

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

y(x) — sin(z)(arctanh(sin(x)) + ¢c2) + ¢; cos(z) — 2

-/
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9.12 problem Exercise 22.12, page 240

Internal problem ID [4133]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 4. Higher order linear differential equations. Lesson 22. Variation of Parameters
Problem number: Exercise 22.12, page 240.

ODE order: 2.

ODE degree: 1.

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

—x

y”+2y’+y—e?=0

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

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

y(z) =ce™* + ez +z(ln(z) — 1) e

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 24

-

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

N\

y(z) = e *(zlog(z) + (=1 + )z + 1)
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9.13 problem Exercise 22.13, page 240

Internal problem ID [4134]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 4. Higher order linear differential equations. Lesson 22. Variation of Parameters
Problem number: Exercise 22.13, page 240.

ODE order: 2.

ODE degree: 1.

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

Yy’ +y—sec(z)csc(z) =0

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

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

y(x) = cosin () + ¢ cos (x) + sin (z) In (csc (z) — cot (z)) — In (sec (z) + tan (x)) cos (z)

v Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 39

‘ DSolvel[y'' [x]+y[x]==Sec[x]*Csc[x],y[x],x,IncludeSingularSolutions -> True]

y(z) — cos(z)(—arctanh(sin(z)) + ¢;) + sin(z) <1og (sin (g)) — log <cos (g)) + cz>
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9.14 problem Exercise 22.14, page 240

Internal problem ID [4135]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 4. Higher order linear differential equations. Lesson 22. Variation of Parameters
Problem number: Exercise 22.14, page 240.

ODE order: 2.

ODE degree: 1.

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

Y -2y +y—¢€"ln(z)=0

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

Ldsolve (diff (y(x) ,x$2)-2*diff (y(x) ,x)+y(x)=exp(x)*1n(x),y(x), singsol=all) J

e®z%(21n (z) — 3)
4

y(x) = €co + €°c1z +

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 34

-

N
LDSolve [y'' [x]-2*y' [x]+y[x]==Exp[x]*Log[x],y[x],x,IncludeSingularSolutions -> TrueJ]

1
y(z) — Ze’” (—31102 + 22% log(z) + 4o + 401)



264

9.15 problem Exercise 22.15, page 240

Internal problem ID [4136]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 4. Higher order linear differential equations. Lesson 22. Variation of Parameters
Problem number: Exercise 22.15, page 240.

ODE order: 2.

ODE degree: 1.

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

y' =3y +2y—cos(e®) =0

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

-

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

y(z) = (c16” — e® —e”cos (€7°) + ¢2) €°

v/ Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 27

LDSolve [y'' [x]-3*y' [x]+2*y[x]==Cos [Exp[-x]],y[x],x,IncludeSingularSolutions -> True]

y(z) = €*(e"(—cos (e7%) +¢2) + 1)
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9.16 problem Exercise 22, problem 16, page 240

Internal problem ID [4137]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 4. Higher order linear differential equations. Lesson 22. Variation of Parameters
Problem number: Exercise 22, problem 16, page 240.

ODE order: 2.

ODE degree: 1.

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

x2y"—y'ac+y—x:0

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

e

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

~—

In (z)*z

y(x) = cx +zln(x)c; + 5

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 25

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

N

y(z) = %x(logQ(x) + 2¢; log(z) + 2¢1)
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9.17 problem Exercise 22, problem 17, page 240

Internal problem ID [4138]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 4. Higher order linear differential equations. Lesson 22. Variation of Parameters
Problem number: Exercise 22, problem 17, page 240.

ODE order: 2.

ODE degree: 1.

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

2y 2
y”_i_'__:g_
Xz T

In(z)z=0

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

r

Ldsolve(diff(y(x),x$2)-2/x*diff(y(x),x)+2/x”2*y(x)=x*1n(x),y(x), singsol=all)

| —

z3(21n (z) — 3)
4

y(x) = 1z + e +

v Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 32

-

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

1
y(z) = Zz(_3z2 + 22% log(z) + 4cox + 4c1)
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9.18 problem Exercise 22, problem 18, page 240

Internal problem ID [4139]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 4. Higher order linear differential equations. Lesson 22. Variation of Parameters
Problem number: Exercise 22, problem 18, page 240.

ODE order: 2.

ODE degree: 1.

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

ny"+y’x—4y—a73 =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 20

e

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

.’IJ3

_& 2
y(r) = 2 tar + 4

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 25

‘ DSolve [x~2*y'' [x]+x*y' [x]-4*y[x]==x"3,y[x],x,IncludeSingularSolutions -> True]

z3 c
y(x) — 5 + ez’ + x_12

~—
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9.19 problem Exercise 22, problem 19, page 240

Internal problem ID [4140]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 4. Higher order linear differential equations. Lesson 22. Variation of Parameters
Problem number: Exercise 22, problem 19, page 240.

ODE order: 2.

ODE degree: 1.

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

x2y// + y':c —y— x2€—x =0

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

e

tdsolve(x‘2*diff(y(x),x$2)+x*diff(y(x),x)-y(x)=x“2*exp(-x),y(x), singsol=all)

~—

e (z+1)

c
y(z) = e + cox +
T x

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 27

e

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

e’ +e % (z+1)+c
T

y(z) =
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9.20 problem Exercise 22, problem 20, page 240

Internal problem ID [4141]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963

Section: Chapter 4. Higher order linear differential equations. Lesson 22. Variation of Parameters
Problem number: Exercise 22, problem 20, page 240.

ODE order: 2.

ODE degree: 1.

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

1
22%y" +3yr —y—-=0
T

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

‘dsolve(2*x“2*diff(y(x),x$2)+3*x*diff(y(x),x)-y(x)=1/x,y(x), singsol=all)

3ln(z)+2

_a _
y(x) oz +Cz\/_ 9z

v Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 31

LDSolve [2xx~2xy' ' [x]+3*x*y' [x]-y[x]==1/x,y[x],x,IncludeSingularSolutions -> True] J

9cyx%/2 — 3log(z) — 2 + 9¢c;
9z

y(z) —
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10.1 problem Exercise 35.1, page 504

Internal problem ID [4142]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 8. Special second order equations. Lesson 35. Independent variable x absent
Problem number: Exercise 35.1, page 504.

ODE order: 2.

ODE degree: 1.

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

yll _ ny/ — 0

v Solution by Maple
Time used: 0.078 (sec). Leaf size: 16

e

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

A >

tan (w)
N2

yl@) = —
v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 24
LDSolve [y'' [x]==2*y[x]*y' [x],y[x],x,IncludeSingularSolutions -> Truel J

y(z) = vertan (Ve (z + ¢))
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10.2 problem Exercise 35.2, page 504

Internal problem ID [4143]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 8. Special second order equations. Lesson 35. Independent variable x absent
Problem number: Exercise 35.2, page 504.

ODE order: 2.

ODE degree: 1.

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

y3 y// — k=0
v/ Solution by Maple
Time used: 0.141 (sec). Leaf size: 70
Ldsolve(y(x)“S*diff(y(x),x$2)=k,y(x), singsol=all) J

c1 (22 + 2c%cox + 222 + k
y(z‘) — \/ 1( 142 ;1 1 )

Ve (de + 2¢cx + cia? 1 k)
G

y(z) =

v/ Solution by Mathematica
Time used: 0.986 (sec). Leaf size: 58

e

LDSolve [y [x]~3*y'' [x]==k,y[x],x,IncludeSingularSolutions -> True]

~—

y(z) = — vk+ cjc(_f + )’

y(z) = vk + Cjc(_f + )’
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10.3 problem Exercise 35.3, page 504

Internal problem ID [4144]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 8. Special second order equations. Lesson 35. Independent variable x absent
Problem number: Exercise 35.3, page 504.

ODE order: 2.

ODE degree: 1.

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

y' —y*+1=0

v/ Solution by Maple
Time used: 0.14 (sec). Leaf size: 79

~—

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

_2ca _ 2z 2 x
c1 (e c1e °1 — 1) eciect

y(z) = 5

2c3 2z _c2 _ =
c1<e61 e —1>e cie
y(z) = 5

v/ Solution by Mathematica

Time used: 0.197 (sec). Leaf size: 85

DSolvel[y[x]l*y'' [x]==(y'[x])"2-1,y[x],x,IncludeSingularSolutions -> True]

N

ie~° tanh (e® (z + ¢3))
- \/—sech? (e¢1(z + ¢3))
ie=“ tanh (e® (z + ¢2))
v/ —sech? (e¢1(z + ¢))

y(z) =

y(z) —
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10.4 problem Exercise 35.4, page 504

Internal problem ID [4145]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 8. Special second order equations. Lesson 35. Independent variable x absent
Problem number: Exercise 35.4, page 504.

ODE order: 2.

ODE degree: 1.

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

) +yz—-1=0

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

e

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

y(z) = In (;) +cln(x) + o

v/ Solution by Mathematica

Time used: 0.011 (sec). Leaf size: 21

~—

DSolve[x~2*y'' [x]+x*y' [x]==1,y[x],x,IncludeSingularSolutions -> Truel

N

1 2
y(z) — %(x) + c1log(z) + ¢
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10.5 problem Exercise 35.5, page 504

Internal problem ID [4146]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 8. Special second order equations. Lesson 35. Independent variable x absent
Problem number: Exercise 35.5, page 504.

ODE order: 2.

ODE degree: 1.

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

xy”—y’—ac2:0

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

e

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

~—

1 1
y(x) = gz?’ + Eclz2 + ¢

v Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 23

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

~—

1
y(z) — 6m2(2x +3c1) + ¢
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10.6 problem Exercise 35.6, page 504

Internal problem ID [4147]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 8. Special second order equations. Lesson 35. Independent variable x absent
Problem number: Exercise 35.6, page 504.

ODE order: 2.

ODE degree: 1.

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

(1+y)y" —3y° =0

v Solution by Maple
Time used: 0.063 (sec). Leaf size: 59

e

Ldsolve((y(x)+1)*diff(y(x),x$2)=3*(diff(y(x),x))“2,y(x), singsol=all)

~—

y(z) = ~1
(z) = _\/—20135 —2cp — 1
v = v/ —2c1x — 2¢9

(z) v —=2c1t —2¢0+ 1
T)=—
y vV —2c1x — 2¢9

v/ Solution by Mathematica
Time used: 0.092 (sec). Leaf size: 58

‘ DSolve [(y[x]+1)*y' ' [x]==3*(y' [x])~2,y[x],x,IncludeSingularSolutions -> Truel ‘
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10.7 problem Exercise 35.7, page 504

Internal problem ID [4148]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 8. Special second order equations. Lesson 35. Independent variable x absent
Problem number: Exercise 35.7, page 504.

ODE order: 2.

ODE degree: 1.

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

! k
r 4+ ﬁ =0
v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 369
Ldsolve (diff (r(t),t$2)=-k/(xr(t)"2),r(t), singsol=all) J

r(t)

c1 <C% k2 _ 2k61 eRootOf (csgn ( i) c‘llk2+2_Zc:I‘k e—Z—csgn ( é ) e2—Zc% —2 csgn ( é ) e—Zca—2 csgn ( i ) e—Zt> + e2 RootOf (csgn < i

r(t)

¢ (C% k2 . 2k01 eRootOf (csgn ( %) c‘11k2+2_Zc‘;’k e—Z—csgn ( % ) e2—Zc%+2 csgn ( é ) e—Zcy+2 csgn ( % ) e—Zt> + eZ RootOf <csgn < é

v/ Solution by Mathematica
Time used: 0.165 (sec). Leaf size: 65

e

kDSolve [r''[t]==-k/(r[t]~2),r[t],t,IncludeSingularSolutions -> True]

A

2k
Vrgta

r(t) %4_61 2karctanh< "

c 013/2

) 2= (t+c)?r(t)

Solve
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10.8 problem Exercise 35.8, page 504

Internal problem ID [4149]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 8. Special second order equations. Lesson 35. Independent variable x absent
Problem number: Exercise 35.8, page 504.

ODE order: 2.

ODE degree: 1.

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

w_ 3ky® _
2

0

Y

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 15

‘dsolve(diff(y(x),x$2)=3/2*k*y(x)“2,y(x), singsol=all)

4 WeierstrassP (z + ¢1, 0, ¢2)
y(z) = ?

v Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 36

LDSolve [y'' [x]==3/2*(k*y[x]~2),y[x],x,IncludeSingularSolutions -> True] J

22/3

22/3@( {/E(w—i-m);o’ 02>
) —
y(z) 7
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10.9 problem Exercise 35.9, page 504

Internal problem ID [4150]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 8. Special second order equations. Lesson 35. Independent variable x absent
Problem number: Exercise 35.9, page 504.

ODE order: 2.

ODE degree: 1.

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

y' —2ky® =0
v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 20
Ldsolve(diff(y(x),x$2)=2*k*y(x)*3,y(x), singsol=all) J

y(x) = co JacobiSN ((\/—_kx + cl) c2,z')

v/ Solution by Mathematica
Time used: 1.122 (sec). Leaf size: 115

‘ DSolvel[y'' [x]==2*k*y[x]~3,y[x],x,IncludeSingularSolutions -> True]

)

isn((—1)3/4\/ VEky/Ci(z + c2)?

y(z) = - =
NG
isn((—l)?’/“\/\/z\/a(x +¢2)?| — 1>
y(@) = T

Jer
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10.10 problem Exercise 35.10, page 504

Internal problem ID [4151]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 8. Special second order equations. Lesson 35. Independent variable x absent
Problem number: Exercise 35.10, page 504.

ODE order: 2.

ODE degree: 1.

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

vy +y° -y =0

v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 37

-

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

~—

y() =0
y(x) = —c (LambertW (—&> + 1)

v/ Solution by Mathematica
Time used: 0.088 (sec). Leaf size: 32

e

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

_Cl:+61+62
e )
1
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10.11 problem Exercise 35.11, page 504

Internal problem ID [4152]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 8. Special second order equations. Lesson 35. Independent variable x absent
Problem number: Exercise 35.11, page 504.

ODE order: 2.

ODE degree: 1.

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

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 441

~—

Ldsolve (diff (r(t),t$2)= h~2/r(t) "3-k/r(t)"2,r(t), singsol=all)

r(t)

c1 <C%k2 _ chleRootOf(csgn(é)c‘fk?—}&_Zc?k e—Z—csgn(i)eQ—ZC%+CSgn(i)c§h2—2 csgn(é)e—zcg—2 csgn(é)e—%) + 62R

r(t)
¢ <62 k2 _ 2k01 eRootOf (csgn ( %) c‘11k2+27Zc‘;’k e—Z—csgn ( é ) e2—Zc%+csgn (é) c%h2+2 csgn ( é ) e—Zca+2 csgn (é > e—Zt> + e2 R
1

v/ Solution by Mathematica
Time used: 1.074 (sec). Leaf size: 130

kDSolve [r''[t]==h"2/r[t]"3-k/r[t]"2,r[t],t,IncludeSingularSolutions -> True] J

(\/a(—h2 +r(t)(2k + a7 (t)) — ky/—h2 + 7(8)(2k + clr(t))arctanh< el (t)))) 2 (
c13r(t)? <—r€‘t§2 + % + cl)

Solve

+¢)?,7(t)
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10.12 problem Exercise 35.12, page 504

Internal problem ID [4153]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 8. Special second order equations. Lesson 35. Independent variable x absent
Problem number: Exercise 35.12, page 504.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, missing x], [_2nd_order, _reducible, _mu_x_yi1],

vy’ +y° -y =0

v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 44

[dsolve (y(x)*diff (y(x),x$2)+(diff (y(x),x))"3-diff (y(x),x)"2=0,y(x), singsol=all) \J

y(z) =0
y(@) = a
2 =z
c1 LambertW (eclcfcl) —co—x

y(z)=e o

v Solution by Mathematica

Time used: 0.11 (sec). Leaf size: 29

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

y(r) = BCII/V<6‘3_C1 (w+02)—<:1>
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10.13 problem Exercise 35.13, page 504

Internal problem ID [4154]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 8. Special second order equations. Lesson 35. Independent variable x absent
Problem number: Exercise 35.13, page 504.

ODE order: 2.

ODE degree: 1.

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

yy' —3y” =0

v/ Solution by Maple
Time used: 0.11 (sec). Leaf size: 33

~—

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

y(z) =0
_ 1
1

y(z) = - vV =2c1x — 2¢
v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 14

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

y(x) = e
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10.14 problem Exercise 35.14, page 504

Internal problem ID [4155]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 8. Special second order equations. Lesson 35. Independent variable x absent
Problem number: Exercise 35.14, page 504.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, missing_y], [_2nd_order, _reducible, _mu_y_y1]]

(z2+1)y" +y*+1=0

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 29

e

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

A J

v/ Solution by Mathematica
Time used: 7.102 (sec). Leaf size: 33

‘ DSolve [(1+x72) *y' ' [x]+(y' [x])~2+1==0,y[x],x,IncludeSingularSolutions -> True] ‘

y(z) = —x cot(c;) + csc®(ey) log(—z sin(c;) — cos(cp)) + ¢



285

10.15 problem Exercise 35.15, page 504

Internal problem ID [4156]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 8. Special second order equations. Lesson 35. Independent variable x absent
Problem number: Exercise 35.15, page 504.

ODE order: 2.

ODE degree: 1.

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

(®+1)y"+2z(y +1) =0

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

[dsolve ((1+x72) *diff (y(x) ,x$2) +2*x* (diff (y(x) ,x)+1)=0,y(x), singsol=all) J

y(z) = —x + (c1 + 1) arctan (z) + ¢

v/ Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 18

LDSolve [(1+x72) *y' ' [x]+2*x*(y' [x]+1)==0,y[x] ,x,IncludeSingularSolutions -> Truel J

y(x) = (1 + ¢1) arctan(z) — x + ¢
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10.16 problem Exercise 35.16, page 504

Internal problem ID [4157]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 8. Special second order equations. Lesson 35. Independent variable x absent
Problem number: Exercise 35.16, page 504.

ODE order: 2.

ODE degree: 1.

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

(1+y)y" —3y° =0

With initial conditions

y(1)=0,5/(1) =

v Solution by Maple
Time used: 0.375 (sec). Leaf size: 15

-

Ldsolve([(y(x)+1)*diff(y(x),x$2)=3*(diff(y(x),x))"2,y(1) =0, D(y)(1) = -1/2],y(x)}, singsol=al

y(w)::ﬁ—:—ﬁE

X Solution by Mathematica

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

‘DSolve [{(y[x]+1)*y' ' [x]==3+(y' [x])"3,{y[1]==0,y" [0]==-1/2}},y[x] ,x, IncludeSingularSolutions -

{
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10.17 problem Exercise 35.17, page 504

Internal problem ID [4158]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 8. Special second order equations. Lesson 35. Independent variable x absent
Problem number: Exercise 35.17, page 504.

ODE order: 2.

ODE degree: 1.

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

y// _ y/ey -0

With initial conditions

[¥(3) =0,%'(3) = 1]

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 12

-

Ldsolve([diff(y(x),x$2)=diff(y(x),x)*exp(y(x)),y(3) =0, D(y @) =1],yx), singscﬂ\1=all)

y(z) = —In(-z +4)

X Solution by Mathematica

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

DSolve[{y'' [x]==y' [x]*Expl[y[x]],{y[3]==0,y' [8]1==1}},y[x],x, IncludeSingularSolutiobs -> True]

J

N

{
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10.18 problem Exercise 35.18, page 504

Internal problem ID [4159]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 8. Special second order equations. Lesson 35. Independent variable x absent
Problem number: Exercise 35.18, page 504.

ODE order: 2.

ODE degree: 1.

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

yll _ ny/ — 0

With initial conditions

[y(0) = 1,%'(0) = 2]

v/ Solution by Maple
Time used: 0.109 (sec). Leaf size: 10

-

Ldsolve( [diff (y(x),x$2)=2xy(x)*diff (y(x),x),y(0) =1, D(y)(0) = 2],y(x), singsol=; D)

y(z) = tan (x + %)

X Solution by Mathematica

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

e N

LDSolve [{y'' [x]==2*y[x]*y' [x],{y[0]==1,y' [0]==2}},y[x],x,IncludeSingularSolutions J—> True]

{}
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10.19 problem Exercise 35.19, page 504

Internal problem ID [4160)]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 8. Special second order equations. Lesson 35. Independent variable x absent
Problem number: Exercise 35.19, page 504.

ODE order: 2.

ODE degree: 1.

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

29" —e?¥ =0

With initial conditions

[y(0) = 0,%'(0) = 1]

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 15

[dsolve([2*diff(y(x),x$2)=exp(y(x)),y(0) = 0, D(y)(0) = 1],y(x), singsol=all) J

y(z) = 21n (2) +1In ((x : 2)2)

v/ Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 15

LDSolve [{2*y' ' [x]==Exp[y[x]],{y[0]==0,y' [0]==1}},y[x],x,IncludeSingularSolutions —J> True]

y(x) - —2log (1 - g)
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10.20 problem Exercise 35.20, page 504

Internal problem ID [4161]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 8. Special second order equations. Lesson 35. Independent variable x absent
Problem number: Exercise 35.20, page 504.

ODE order: 2.

ODE degree: 1.

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

) +yz—-1=0

With initial conditions

[y(1) =1,9'(1) = 2]

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

e

LdSolve([X’"Z*diff(Y(X),X$2)+X*diff(y(x)’X)=1’Y(1) =1, Dy =2],yx), SingSOI;Jall)

y(z) = In (;) +2In(z) +1

v Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 17

‘ DSolve [{x~2xy'' [x]+x*y' [x]==1,{y[1]==1,y"' [1]1==2}},y[x],x,IncludeSingularSolutions -> True]

y(z) — %log(x)(log(x) +4)+1
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10.21 problem Exercise 35.21, page 504

Internal problem ID [4162]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 8. Special second order equations. Lesson 35. Independent variable x absent
Problem number: Exercise 35.21, page 504.

ODE order: 2.

ODE degree: 1.

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

:cy”—y’—ac2:0

With initial conditions

[y(1) = 0,%'(1) = —1]

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

e

Ldsolve([x*diff(y(x),x$2)-diff(y(x),x)=x’"2,y(1) =0, D(y(@@) = -1],y(x), singsol=; 1

y(o) = 5o° — ot 4

v Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 18

N
DSolve [{x*y'' [x]-y' [x]==x"2,{y[1]==0,y' [1]1==-1}},y[x] ,x,IncludeSingularSolutions k> True]

N

y(z) = %((x _3)2 +2)
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10.22 problem Exercise 35.23(a), page 504

Internal problem ID [4163]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 8. Special second order equations. Lesson 35. Independent variable x absent
Problem number: Exercise 35.23(a), page 504.

ODE order: 2.

ODE degree: 1.

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

zyy’ —2zy” +yy' =0

v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 18

[dsolve (xxy (x)*diff (y(x) ,x$2) -2*%x* (diff (y(x),x)) "2+y(x) *diff (y(x),x)=0,y(x), sing; 1=all)

v/ Solution by Mathematica

Time used: 0.119 (sec). Leaf size: 17

e N

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

Co

ylz) = = log(z) + &1
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10.23 problem Exercise 35.23(b), page 504

Internal problem ID [4164]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 8. Special second order equations. Lesson 35. Independent variable x absent
Problem number: Exercise 35.23(b), page 504.

ODE order: 2.

ODE degree: 1.

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

oy’ +zy” —yy =0

v/ Solution by Maple
Time used: 0.11 (sec). Leaf size: 35

[dsolve (xxy (x)*diff (y(x) ,x$2)+x* (diff (y(x) ,x)) " 2-y(x)*diff (y(x) ,x)=0,y(x), singsol}all)

y() =0
y(@) = Var? + 2
y(z) = —Vee? +2¢
v/ Solution by Mathematica
Time used: 0.097 (sec). Leaf size: 18

-

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

y(x) = cov/22 + ¢
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10.24 problem Exercise 35.23(c), page 504

Internal problem ID [4165]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 8. Special second order equations. Lesson 35. Independent variable x absent
Problem number: Exercise 35.23(c), page 504.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_ symmetries], [_2nd_order, _reducible

zyy” — 22y + (1+y)y =0

v Solution by Maple
Time used: 0.204 (sec). Leaf size: 22

e

Ldsolve (xxy (x)*diff (y(x),x$2) -2*x* (diff (y(x),x)) "2+ (1+y(x))*diff (y(x),x)=0,y(x), s}ingsol=all)

v/ Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 37

LDSolve [xxy [x]*y' ' [x]-2*x*(y' [x]) "2+ (1+y[x])*y' [x]==0,y[x],x, IncludeSingularSolutiJons -> True]

Ve (log(z)—c2)
tan <—\/§ >

Vava

y(z) —
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