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

Internal problem ID [4427]

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]

2yx + (x2 -I-y2) y =0

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

Ldsolve (2xxxy (x)+(x"2+y (x) "2) *diff (y(x) ,x)=0,y(x), singsol=all) J
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v/ Solution by Mathematica
Time used: 15.191 (sec). Leaf size: 401

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

Internal problem ID [4428]

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-l— y2—yx>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: 0.291 (sec). Leaf size: 43

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

Solve

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



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

Internal problem ID [4429]

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.

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

y—(—y+a)y=—2

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: 0.032 (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 [4430]

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]

zy —y — xsin <g> =0
x

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 cAr? — 1)
T

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

v/ Solution by Mathematica
Time used: 0.325 (sec). Leaf size: 52

‘ DSolve [x*y' [x]-y[x]-x*Sin[y[x]/x]==0,y[x],x,IncludeSingularSolutions -> True]

y(z) — —z arccos(— tanh(log(z) + ¢1))
y(z) — z arccos(— tanh(log(z) + ¢1))
y(z) =0

y(x) - —7x

y(x) — mz



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

Internal problem ID [4431]

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]

20y +y° + (v’z — 22°) y = 0

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

Ldsolve ((2%x7 2%y (x) +y (x) ~3) + (x*y (x) "2-2*x~3) *diff (y (x) ,x)=0,y(x), singsol=a11)J

2
y(@) = \/_ LambertW (—2c¢;z4) v

v Solution by Mathematica
Time used: 5.64 (sec). Leaf size: 66

e B

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




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

Internal problem ID [4432]

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]

y2+<m yz—z2—yx>y'=0

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

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

v/ Solution by Mathematica
Time used: 2.247 (sec). Leaf size: 111

‘ DSolve [y [x] "2+ (x*Sqrt [y [x] "2-x~2] -x*y [x]) *y ' [x]==0,y[x],x, IncludeSingularSolu*:ions -> Truel

Solve | —

e G Ui )log( )
\/<__ y_

—2log (\/@ -1- \/@4-1) = log(z) + c1,y(z)

Ne)



1.7 problem First order with homogeneous Coefficients.
Exercise 7.8, page 61

Internal problem ID [4433]

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}) , singsol=all)

y(z) = RootOf (_Zzcysin(_2Z) — 1)z

v/ Solution by Mathematica
Time used: 0.247 (sec). Leaf size: 27

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,IncludeSingularSc

Sotve| log (112 +1og (sin (X)) = ~log(o) + c1,4(2)

T

10



1.8 problem First order with homogeneous Coefficients.
Exercise 7.9, page 61

Internal problem ID [4434]

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 —2xy =0

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

( N

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

y(ac) —e LambertW(—excl)—Hx

v/ Solution by Mathematica
Time used: 5.502 (sec). Leaf size: 35

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

y(z) = —e W (—e!"z)
y(z) =0

y(z) = ex

11



1.9 problem First order with homogeneous Coefficients.
Exercise 7.10, page 61

Internal problem ID [4435]

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]

2yev + <y—2xe%) y =0

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

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

. x
B RootOf (M — x)

C1

y(z)

v/ Solution by Mathematica

Time used: 0.247 (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, IncludeSingularSolutions ->

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

12



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

Internal problem ID [4436]

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]

Te: — ysin <y> + zsin (Q) y =0
T x

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), si\ gsol=all)

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

v/ Solution by Mathematica
Time used: 0.328 (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, Include$ingularSolutio

Solve {—%e_ymz) (sin (%) + cos (@)) = —log(z) + c1,y(x)

13



1.11 problem First order with homogeneous Coefficients.
Exercise 7.12, page 61

Internal problem ID [4437]

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]

Y —2yy'c = —2”

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) J

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

v/ Solution by Mathematica
Time used: 0.19 (sec). Leaf size: 36

-

N
LDSolve [{(x"2+y [x] ~2) ==2*x*y [x] *y' [x],y[-1]==0},y[x],x, IncludeSingularSolutionjs -> True]

y(z) = —vVrvr+1
y(z) > Vrvr +1



1.12 problem First order with homogeneous Coefficients.
Exercise 7.13, page 61

Internal problem ID [4438]

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]

zer +y—xy =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: 0.316 (sec). Leaf size: 15

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

y(xz) = —zlog(1l — log(z))

15



1.13 problem First order with homogeneous Coefficients.
Exercise 7.14, page 61

Internal problem ID [4439]

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\ _
Y . + csc ( :c> 0
With initial conditions
[y(1) = 0]

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

-

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: 0.394 (sec). Leaf size: 24

l DSolve [{y' [x]-y[x]/x+Csc[y[x]/x]==0,y[1]==0},y[x],x,IncludeSingularSolutions +> True]

y(x) — —z arccos(log(x) + 1)
y(z) — zarccos(log(x) + 1)

16



1.14 problem First order with homogeneous Coefficients.
Exercise 7.15, page 61

Internal problem ID [4440]

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]

yr —y* — 2%y =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) J

T

y(z) = W

v Solution by Mathematica

Time used: 0.139 (sec). Leaf size: 13

s

LDSolve [{ (x*xy [x] -y [x] "2)-x"2*y' [x]==0,y[1]==1},y[x],x, IncludeSingularSolutionsJ -> True]

yle) = log(z) +1

17
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2.1 problem Differential equations with Linear Coefficients.
Exercise 8.1, page 69

Internal problem ID [4441]

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.

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

2y — 2z —4y)y = —z+4

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

-

Ldsolve((x+2*y(x)—4)-(2*X-4*y(x))*diff(y(x),X)=0,Y(X), singsol=all)

~—

an | RootOf (2 Z+In| —X— 2In(x — 2) + 2¢; T —2
B i ot =) R K
2

y(z

v/ Solution by Mathematica
Time used: 0.057 (sec). Leaf size: 63

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

Solve |2 arctan —2y(z) o +4
T — 2y(x)
z? + 4y(x)? — 8y(x) — 4z + 8
+ log ( 2z = 2)

) +2log(z —2) + ¢ = 073/(90)]

19



2.2 problem Differential equations with Linear Coefficients.
Exercise 8.2, page 69

Internal problem ID [4442]

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.

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

2y — Br+2y—1)y =—-1-3z

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

-

Ldsolve((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 (—%) 1

ve) =5 - : 1o

v Solution by Mathematica
Time used: 4.816 (sec). Leaf size: 43

-

N
LDSolve [(3xx+2xy [x]+1) - (3*x+2*y [x] -1) *y' [x]==0,y[x],x, IncludeSingularSolutionsJ -> Truel

y(z) = 1—10<—4W <—e‘2§Tx_l+cl> — 15z + 1)
1 3z
y(z) 0 2

20



2.3 problem Differential equations with Linear Coefficients.
Exercise 8.3, page 69

Internal problem ID [4443]

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 Coeflicients. Exercise 8.3, page
69.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y+ @2z +2y+2)y' =-z—1

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

-

Ldsolve((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

e B

LDSolve [(x+y [x]+1) + (2xx+2*y [x] +2) *y ' [x]==0,y[x],x,IncludeSingularSolutions -> jl'rue]

y(z) > —x—1

T
y(z) = —5 +a

21



2.4 problem Differential equations with Linear Coefficients.
Exercise 8.4, page 69

Internal problem ID [4444]

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.

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

y+Q2z+2y—3)y' =1—=z

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

-

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

~—

y(x) — e~ LambertW (2e%e~%e~°1)+z—4—c1 +2—1

v/ Solution by Mathematica
Time used: 4.725 (sec). Leaf size: 33

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

N\

y(z) = %(W(—e””_“rcl) — 2z +4)
y(z) > 2—=z

22



2.5 problem Differential equations with Linear Coefficients.
Exercise 8.5, page 69

Internal problem ID [4445]

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.

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

y—(@z-y-1y=1-2

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

-

Ldsolve ((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)

v/ Solution by Mathematica
Time used: 0.057 (sec). Leaf size: 48

Vs N

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

Solve {2 arctan (_yggg;fm__ll) — log (1 ( 5(”” - 1)) +2log(z — 1) + ¢, y(x)]
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2.6 problem Differential equations with Linear Coefficients.
Exercise 8.6, page 69

Internal problem ID [4446]

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.

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

y+ 2z +2y—1)y = —x

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

-

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

~—

y(x) — e~ LambertW (2e®e~2e 1) +z—2—c1 __ z+1

v/ Solution by Mathematica
Time used: 1.056 (sec). Leaf size: 33

DSolve [ (x+y[x])+(2*x+2*y [x]-1) *y' [x]==0,y[x] ,x,IncludeSingularSolutions -> Tr#e]

N\ J

y(z) = %(W(—e””_“rcl) — 2z + 2)
y(z) > 1—=z
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2.7 problem Differential equations with Linear Coefficients.
Exercise 8.7, page 69

Internal problem ID [4447]

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+(1+2z2)y =3

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

-

Ldsolve ((7Txy(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) *xy' [x]==0,y[x] ,x,IncludeSingularSolutions -> True]

}

)
R

<
&
1
_+_

2z + 1)772

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

Internal problem ID [4448]

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‘, ‘cl

20+ Bz +6y+3)y =—=x

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

-

Ldsolve((x+2*y(x))+(3*x+6*y(X)+3)*diff(y(X),X)=0,Y(X), singsol=all)

~—

— LambertW —% _%_%4_%1
(]

y(z) = 5 -

Nl e
I
(IR

v/ Solution by Mathematica
Time used: 4.834 (sec). Leaf size: 43

- h

LDSolve [(x+2xy [x])+(3*x+6*y [x] +3) *y' [x]==0,y[x] ,x,IncludeSingularSolutions -> jl'rue]
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2.9 problem Differential equations with Linear Coefficients.
Exercise 8.9, page 69

Internal problem ID [4449]

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.

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

20+ (y—1)y =—x

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

-

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

~—

(2 + z) (LambertW (c1(2 + z)) + 1)
LambertW (c; (2 + z))

y(@)=1-

v/ Solution by Mathematica
Time used: 1.178 (sec). Leaf size: 143

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

(_2)2/3 (_ ((x +1)log (_3(—2)2/3(m+2)>> + zlog (3(—2)2/3(y(m)+.’t+1)) +log (3(_2)2/:3((y(m)+m+1)) n

y(z)-1 y(z)—-1 y(z)—-1

9(y(x)+x+1)

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

Internal problem ID [4450]

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 tj

—2y— 2z +T7y—1)y' =—-4—-3z

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

-

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

~—

2(25z+26)c; 25(25¢426)2c2 47
11 - +

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

v Solution by Mathematica
Time used: 0.126 (sec). Leaf size: 65

-

N
LDSolve [(3*x-2+y [x]+4) - (2*x+7*y [x]-1) *y' [x]==0,y[x],x, IncludeSingularSolutionsJ -> True]

y(z) = %(—\/25332 52z + 1+ 49¢;, — 22 + 1)

y(z) = ;<\/25x2 522+ 1+ 49¢, — 2z + 1)
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2.11 problem Differential equations with Linear Coefficients.
Exercise 8.11, page 69

Internal problem ID [4451]

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‘, ‘cl

y+Bz+3y—4)y =—=x

With initial conditions

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

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

2 LambertW (—1, — 389;_? >
y(z) = 3

+2—z

X Solution by Mathematica

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

DSolve [{ (x+y [x])+(3*x+3xy [x]-4)*y' [x]==0,y[1]1==0},y[x],x, IncludeSingularSolut#ons -> True]

N

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

Internal problem ID [4452]

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.

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

2y — (-1+z+2y)y =—-3z—-3

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

-

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

~—

4 2

() 9  RootOf ((2z + 4’ e 75— 502z +4) ¢ 70— 2)5 (2z 4+ 4) N 3z
y(z) =3
2

v/ Solution by Mathematica
Time used: 60.094 (sec). Leaf size: 3081

-

LDSolve [(3xx+2xy [x]+3) - (x+2*y [x] -1) *y' [x]==0,y[x] ,x,IncludeSingularSolutions -j? True]

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

Internal problem ID [4453]

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.

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

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

With initial conditions

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

-

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

W=

y(@) = (—o® + 627 — 120+ 72 + 8V/=207 + 1207 — 24z + 80
(z—2)°

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

_+_
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v/ Solution by Mathematica
Time used: 6.783 (sec). Leaf size: 198

LDSolve H(y [x1+7)+(2*x+y [x]+3) *y ' [x]==0,y[0]==1},y[x],x, IncludeSing-ularSolutiofxs -> True]

y(@)
= ({0 + 60 4+ 8VEV I H 627~ B 4 40— 120+ T2 4) a4~ + 627 + SV

</—$3 + 622 + 8v2V—2% + 62

_>
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2.14 problem Differential equations with Linear Coefficients.
Exercise 8.14, page 69

Internal problem ID [4454]

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.

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

y—@-y—4)y=-2-z

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

-

Ldsolve((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 (;Z)J +2In(z—1) + 2c1>) (z—1)

cos (__

v/ Solution by Mathematica
Time used: 0.056 (sec). Leaf size: 58

Vs N

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

Solve [2 arctan (M)

y(z) —x+4
2?2 + y(z)? + 6y(z) — 2z + 10
1o 2 — 1)?

) +2log(z — 1) +¢; = 0, y(w)}
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3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
3.10
3.11
3.12
3.13

Chapter 2. Special types of differential equations
of the first kind. Lesson 9

problem Exact Differential equations.
problem Exact Differential equations.
problem Exact Differential equations.
problem Exact Differential equations.
problem Exact Differential equations.
problem Exact Differential equations.
problem Exact Differential equations.
problem Exact Differential equations.
problem Exact Differential equations.
problem Exact Differential equations.
problem Exact Differential equations.
problem Exact Differential equations.
problem Exact Differential equations.

Exercise 9.4, page 79
Exercise 9.5, page 79
Exercise 9.6, page 79
Exercise 9.7, page 79
Exercise 9.8, page 79
Exercise 9.9, page 79
Exercise 9.10, page 79
Exercise 9.11, page 79
Exercise 9.12, page 79
Exercise 9.13, page 79
Exercise 9.15, page 79
Exercise 9.16, page 79
Exercise 9.17, page 79
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3.1 problem Exact Differential equations. Exercise 9.4, page
79

Internal problem ID [4455]

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

32°y + 8y°z + (z° + 8z%y + 12¢°) v = 0
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v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 597
Ldsolve ((3xx~2%y (x) +8*x*y (x) "2) +(x"3+8*x "2y (x) +12xy (x) "2) *diff (y(x) ,x)=0,y (x)J, singsol=all)

W=

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

2

1.3 1.4
6(12x i

1
(9&05 — 27c; — 8% + 31/—3x10 + 322 + 48¢; 76 — 5dc x5 + 81c§> :

y(z) = 5
) z

N—
W=

<9x5 — 27c; — 825 + 31/—3210 + 329 + 48¢,2° — bdcy 75 + 813

y(z) = — 12
. i 3 % ! 22
-
3 3
(907 — 27e, — 820 + /=301 + 327 + 486,2° — bdcya? + 813 )
1 \
z\/g (9z5—27c1—8z6+3\/—3z10+§z9+4801z6—54c1z5+81021’> ° N 15325 1
(9x5—27cl—8w6+3\/—3x10+3w9+4801x6—54clw5+810%) 3 ,
B 2
1
(92° — 27e, — 82° + 3/=3017 + 327 + 486,2° — bdeya? + 813 )
y(z) = — 13
. }1 3 — % 4 22
=
3 3
<9x5 — 27c; — 828 + 31/—3x10 + 322 + 48¢; 76 — 5dc x5 + 81c%>
1
Z\/g (9x5—2701—8x6+3\/—3x10+§x9+4801x6—54clx5+81c%) N %m3—%m4 1 \
(9x5—2701—8x6+3\/—3m10+3x9+4801x6—5401:1:54-810%) ,
+
2
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v/ Solution by Mathematica
Time used: 1.703 (sec). Leaf size: 474

tDSolve [(3*x~2xy [x]+8*x*y [x] ~2) +(x~3+8*x~ 2%y [x] +12+y [x] ~2) *y ' [x]==0,y [x] ,x, IncjludeSingularSol

1
y(z) = 6 —2z2 + f/—8z6 + 925 + 3v/3y/—z10 + 29 — 16¢126 + 18¢125 + 27¢12 + 27¢4

(4z — 3)z3

+
Q/—Sxﬁ + 925 + 3v/3y/—x10 + 29 — 16¢126 + 18¢125 + 27¢12 + 27¢4

1 ,
y(x) — I —16z +4z(\/§

+ ’) f’/ —826 + 925 + 3v/3\/—210 + 2° — 16¢, 2 + 18125 + 27¢,% + 27¢y
4i(V/3 — i) (4z — 3)2®
Q/—Szﬁ + 925 + 3\/3\/—$10 + x9 — 16¢126 + 18c12° + 27¢12 + 27¢;

1 2
y(z) — T —16z —4(1

+ 2\/5) i/—8x6 + 9x5 + 3\/3\/—2010 + 29 — 16¢,26 + 18¢1z® + 27¢12 + 27¢;
4i(vV3 +1) (4z — 3)z?
+
i/—8x6 + 925 + 3v/3v/—z10 + 29 — 16¢126 + 18¢125 + 27¢12 + 27¢4
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3.2 problem Exact Differential equations. Exercise 9.5, page
79

Internal problem ID [4456]

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 tj

1+ 2yx —x)y
y+(y )Y

Yy y? =0

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

e hY

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

- J

T
" LambertW (—e*’¢;z)

y(z) =

v/ Solution by Mathematica

Time used: 5.208 (sec). Leaf size: 29

N\

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

T

W (z (=)

y(z) > —

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

Internal problem ID [4457]

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]

2yx + (x2 -I-y2) 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) J

1

3
444, /4x6c3+1)
( ! _ 222 ¢y
2 3
<4+4, /4x6c§+1>

€Tr) =
y(z) NG
(4+4, /4z6c113+1> 5 202e
6.3 5 i3 2 + ! 1
(4+4,/4x c1+1) N e (4+4)/205c3+1)
— 1 T = 2
(4+4‘ /4z60?+1> 3
Yy\r) =
@ =
. /3 (4+41/41‘6c'%+1)% 20cy
<4+41/4z6c3+1)g v 2 " /42653 %
_ 1 + 1‘261 + (4+4 4x cl+1)
4 3 2
(4—}—4, /41:60‘%—1—1) 3
y(z) =

/e
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v/ Solution by Mathematica
Time used: 15.514 (sec). Leaf size: 401

kDSolve [2xx*y [x]+(x"2+y [x] "2) *y' [x]==0,y[x],x,IncludeSingularSolutions -> True}]

i/ VA4zxb + eber 4 g3 252
y(z) = 7 —
2 6/1 /416 + eber 4 e3a
( )_) 122/3(\/3_{_2) (‘/4$6+6601 +63C1) 2/3+\7§(2—|—2’I,\/§) zz
y\xr
46/\/ 4:1]6 -|-6601 +63cl
( ) N (1 — Z\/§> .’p2 (1 +’l\/§) {/,/41;6 +6661 +e3cl
y\r —
22/3{)/\/41;6_’_6601 + g3 2\3/5
y(z) -0
1 1—iv3) (8%
y(z) = 5\6/5(( Z\Q S R
1 1 i\/3 6\2/3
y(m)—>§€/ﬁ<< HVET s
6\5/6
T
(@) = Vs - { z)4
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3.4 problem Exact Differential equations. Exercise 9.7, page
79

Internal problem ID [4458]

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

-

Ldsolve ((exp(x)*sin(y(x))+exp(-y(x)))-(x*exp(-y(x))-exp(x)*cos(y(x)))*diff (y(x} ,X)=0,y(x), si

e®sin (y(z)) +ze™¥@ 4 ¢, =0

v/ Solution by Mathematica
Time used: 0.389 (sec). Leaf size: 24

e

LDSolve [(Exp[x]1*Sin[y[x]]+Exp[-y[x]1])-(x*Exp[-y[x]1]-Exp[x]*Cos [y[x]1]1)*y' [x] ==O} y[x] ,x,Include

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 [4459]

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]¢]]

cos (y) — (zsin (y) — y2) Yy =0

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

-

Ldsolve (cos(y(x))-(x*sin(y(x))-y(x) "2)*diff (y(x) ,x)=0,y(x), singsol=all)

~—

v/ Solution by Mathematica
Time used: 0.124 (sec). Leaf size: 23

e

kDSolve [Cos[y[x]]-(x*Sinl[y[x]]-y[x]~2)*y' [x]==0,y[x],x, IncludeSingularSolution% -> True]

Solve |z = —%y(x)?’ 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 [4460)]

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]

—2yr+e'+ (y—’+ze¥)y =—x

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

-

Ldsolve ((x—2xx*y (x) +exp (y(x)))+(y(x)-x"2+x*exp(y(x)))*diff (y(x) ,x)=0,y(x), sin}sol=all)

z? z)?
—y(z) 22 4 z ev@ +E+%+01 =0

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

r

LDSolve [(x-2*x*y [x]+Exp [y [x]]1) +(y [x] -x"2+x*Exp [y [x] ] ) *y ' [x]==0,y[x] ,x, IncludeS}ingularSolution

2
Solve | 2*(—y(z)) + % + ze¥@ T
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3.7 problem Exact Differential equations. Exercise 9.10, page
79

Internal problem ID [4461]

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]

Yy’ — (—2yr+e¥)y = -2’ +2

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

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

3
%-i—y(x)zx—%—ey(”")—l—cl:O

v/ Solution by Mathematica
Time used: 0.198 (sec). Leaf size: 32

-

N
LDSolve [(x~2-x+y [x]~2) - (Exp [y [x]]-2*x*y [x]) *y' [x]==0,y[x],x, IncludeSingularSolj.\tions -> True]

3 2

Solve —% + % — xy(m)2 +ev@ = c1,y(z)
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3.8 problem Exact Differential equations. Exercise 9.11, page
79

Internal problem ID [4462]

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]

/

ycos (z) + (2y + sin (z) — sin (y)) ¢y’ = —2z

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

l dsolve ((2*x+y (x) *cos (x) ) +(2*y(x) +sin(x)-sin(y(x)))*diff (y(x) ,x)=0,y(x), sings{ol=a11)

y(z) sin (z) + 2° + y(z)* + cos (y(z)) + ¢; = 0
v/ Solution by Mathematica
Time used: 0.198 (sec). Leaf size: 22

e

kDSolve [(2*x+y [x] *Cos [x] )+ (2*y [x]+Sin[x] -Sin[y [x]]) *y' [x]==0,y[x],x, IncludeSin\ larSolutions

Solve[z® + y(z)? + y(z) sin(z) + cos(y(z)) = a1, y(z)]
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3.9 problem Exact Differential equations. Exercise 9.12, page
79

Internal problem ID [4463]

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]

x2yy/
2+ yt— ———— =0
e

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

!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,$(x), singsol=a

e+ (2 +y(@)?)? +y(2)’ =0
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v/ Solution by Mathematica
Time used: 60.259 (sec). Leaf size: 2125

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,IncludeSingula

y(z) =

xz efer 622 + 3(5;136_4@661)

3
31/ —11z12 4+ 14€5
\/

x4

3\/—11:1:12 + 14ebe176 + 2/(—x6 + eber) (6 + eber) 3 — 2el2en

y(z)
S/_ 12
2| — ez? — 622 + 3(5z6—4ebe1) n 3y —11z'2 + 14
3\/—1111712 + 14ebe1g6 + 2/(—a6 + eber) (6 + eber) 3 — 2el2en
_)
y(z)

3(5z6—4eb°1)

2 6601
T = 6.’E2 +

3\/—11:512 + 14eberz + 21/(—a6 + eber) (6 + eber) 3 — 2el2en

3
31/ —11x12 4 14¢ebe.
\/

9 | ebe1 3 (506 —4ebe1)

X ?—6.%24-

3\/—11:512 + 14eberz + 21/(—a6 + eber) (26 + eber) 3 — 2el2en

3
31/ —11x12 4 14¢eber.
\/
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3.10 problem Exact Differential equations. Exercise 9.13,
page 79
Internal problem ID [4464]

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]

y* — (y* +1—3y’z) y = —42° +sin ()
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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\/27359 —9z8+-54 cos(z)z5+54c1 x5 —18 cos(m)m4—18c1m4+27§c coi(ac)2+54clm cos(z)+27c22—9 cos(x)?—18c; cos(z)—9c2
Z—
6r — 2
s 2
( <_ 1224 + 4\/27:179 —928+4-54 cos(z)x5+54c125—18 cos(:c)m4—18c1:c4+27§c coi(m)2+54clw cos(z)+27c32—9 cos(x)?—18c1 cos(z)—!
o
y(z) =
( (_ 1924 + 4\/27w9 —928+54 cos(z)z5+54c125—18 cos(w)x4—18clw4+273z coi(:l:)2+54c1w cos(z)+27c32—9 cos(x)?—18c¢1 cos(z)—
z—
43z — 1)
1

( <_ 1274 + 4 \/2719—99684-54 cos(z)z54-54c1 25 —18 cos(z) a4 —18c1 24 +27x cos(x)?+54c1 x cos(x) +27c2x—9 cos(z)2 —18¢1 cos(x)—
3z—1

321 —12¢

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+54clw cos(z)+27c%w—9 cos(w)2—18cl cos(z)—Qc% —4
— 14

y(z) =
4 2729 — 928454 cos(x) x5 +54c125 —18 cos(x)xt —18c1 24427z cos(z) % +54c1 2 cos(z)+27c3z—9 cos(x) ? —18¢1 cos(z)—
—122% 4+ 4 2 cos
43z 1)
1

( <_ 1274 + 4 \/2719—99084-54 cos(z)z5+54c1 25 —18 cos(z) a4 —18c1 24+27x cos(x)?+54c1 x cos(x) +27c2x—9 cos(z)2 —18¢1 cos(x)—
3z—1

—12¢

3z—1

Z\/g 6z—2

(( 12 4+4\/27z9—9z8+54 cos(z)xd454cq x5 —18 cos(z)zt —18cy 24427 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: 60.207 (sec). Leaf size: 682

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)
\75(—27x6 + 182° — 3z* + 3-1/4(9 — 27z)3 + 6561 (1 — 3z)* (x* + cos(z) — ¢1) 2 — 2722 cos(z) + 27¢;

_)

1
22/3(3z — 1) </—27:c6 + 182% — 3z* + 2—7\/4(9 —27x)3 + 6561(1 — 3z)* (z* + cos(z) — ¢1) 2 — 2722 C

y(z)
9v/2(v/3 + 1) <—27x6 + 1825 — 3z* + 3-1/4(9 — 27x)3 + 6561 (1 — 3z)* (z* + cos(z) — ¢1) 2 — 2722 cc

_>

1
18 22/3(3z — 1) €/—27x6 + 182% — 3z* + 2—7\/4(9 —27x)3 + 6561(1 — 3xz)* (z* + cos(z) -

y(x)
i(vV3+1)

—
1
22/3 i’/—27m6 + 1825 — 3z* + 2—7\/4(9 — 27x)3 + 6561(1 — 3z)* (z* + cos(z) — ¢1) 2 — 2722 cos(z) + 2"

2
(14iv3) </—54m6 + 3625 — 624 + ﬁ\/4(9 — 27z)3 4+ 6561(1 — 3x)* (x* + cos(x) — ¢1) 2 — 5422 co
2 92/3(3z — 1)
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3.11 problem Exact Differential equations. Exercise 9.15,
page 79
Internal problem ID [4465]

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’z +1) + 3y*(ze” — 6)y =0

With initial conditions
[y(0) = 1]

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

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) f 1],y(x), sing

W=

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

y(z) =

v/ Solution by Mathematica
Time used: 1.114 (sec). Leaf size: 28

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

V—e® —5

W2 e
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3.12 problem Exact Differential equations. Exercise 9.16,
page 79
Internal problem ID [4466]

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) = 1/4*Pil ,$f(x) , singsol=a

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

v/ Solution by Mathematica
Time used: 6.111 (sec). Leaf size: 12

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

y(z) — arccos (#)
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3.13 problem Exact Differential equations. Exercise 9.17,
page 79
Internal problem ID [4467]

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]

y2ey22 + <2wy eyzm _ 3y2> y/ — _4x3

With initial conditions

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

s

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) ,X)=0,y(1) =

y(z) = RootOf (—e—ZZ’” -4+ 2+ 2)

v/ Solution by Mathematica
Time used: 0.332 (sec). Leaf size: 23

LDSolve [{(y [x] ~2xExp [x*y [x] ~2] +4*x~3) + (2*x*y [x] #*Exp [x*y [x] 2] -3*y [x] "2) *y ' [x] =j=0 ,y[11==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 [4468]

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. Ex-
ample 10.51, page 90.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y'ty—ay =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: 0.274 (sec). Leaf size: 32

-

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

~—

elx

_)
y(z) T ooz

y(zx) —» —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 [4469]

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. Ex-
ample 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 B

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

y(z) = ¢ cot(z)

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

Internal problem ID [4470]

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. Ex-
ample 10.661, page 90.

ODE order: 1.

ODE degree: 1.

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

/ xT

—sin (y) +cos(y) y' = —e

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: 11.754 (sec). Leaf size: 16

e ~N

LDSolve [(Exp[x]-Sin[y[x]])+Cos[y[x]]*y' [x]==0,y[x],x,IncludeSingularSolutions j—> True]

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 [4471]

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. Ex-
ample 10.701, page 90.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

yz+ (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)

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 [4472]

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. Ex-
ample 10.741, page 90.

ODE order: 1.

ODE degree: 1.

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

Y+y’z+y+ (2 +2%y+2)y =0

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

|dsolve ((y (x) "3+x*y (x) "2+y (x))+(x"3+x 24y (x)+x) *diff (y (x) ,x)=0,y(x), singsol=all)

xt+222+1

y(z) =
o (/o @2+ 1)f -0t - 1)

2t +222+1

y(@) = -
z(22+ /253550 (@2 4+1)F +1)
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v/ Solution by Mathematica
Time used: 3.726 (sec). Leaf size: 114

kDSolve [(y [x]~3+x*xy [x] "2+y [x] )+ (x~3+x"2*y [x] +x) *y ' [x]==0,y[x] ,x,IncludeSingularSolutions -> T

\/gx(wQ +1)
y(@) = —
\/wzgxz - \/clx3 — I +ax
\/gx(xz +1)
y(z) = -
\/wI3x2 + \/clx3 —l+taz

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

Internal problem ID [4473]

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. Ex-
ample 10.781, page 90.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

3y—zy =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)

- J

y(z) = ¢2°
v Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 16

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

y(z) = c12®

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

Internal problem ID [4474]

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. Ex-
ample 10.81, page 90.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y—3zy =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 9

e hY

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

N

v/ Solution by Mathematica

Time used: 0.022 (sec). Leaf size: 18

-

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

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

Internal problem ID [4475]

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. Ex-
ample 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)* (2*xx~2xy (x) ~3+3) )+ (x* (x~2%y (x) "3-1) ) *diff (y (x) ,x)=0,y(x), singso#=all)

N

_ 11
e 3 X

" RootOf (11 ellen 715 _ gl 711 4 41:11)5

3

y(z)
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v/ Solution by Mathematica
Time used: 10.635 (sec). Leaf size: 1081

LDSolve [(y[x]*(2*xx~ 2%y [x] "3+3) )+ (x* (x~2*y [x] "3-1) ) *y' [x]==0,y[x] ,x, IncludeSingﬁ.\larSolutions -

44cq

y(z) — Root 1024411527 + 140804112220 + 7744041°2® + 212060415216 — #1%™5

+ 2928204132 + 1610512128, 1]

44cq
3

y(z) — Root| 102441522 + 140804112220 + 7744041928 + 21206041516 — H#1%

+ 2928204132 + 1610512128, 2|

44cq

y(x) — Root [1024#1159322 + 1408041222 4 77440#1%28 4 212960#41%216 — #1%e

+ 2928204132 + 1610512'2&;, 3|

44cq

y(x) — Root [1024#11%22 + 14080#122% 4 77440#1%28 4 212960#41%216 — #1%e

+ 2928204132 + 161051228, 4.

44cq

y(x) — Root 10244115222 1 140804112220  7744041°28 + 21296041526 — 441%™

+ 2028204132 + 1610512'2&, 5]

44cq

y(z) — Root |102441522 + 1408041222 + 7744041%8 + 212960415216 — #1%e™5

+ 2028204132 + 161051224, 6]

44cq

y(z) — Root 1024411557 4 140804112220 + 7744041°28 + 212060415210 — #1%™5

+ 2028204132 + 1610512'2&, 7|

44cq

y(z) — Root 1024411527 + 140804112220 + 7744041°2® + 212060415216 — #1%™5

+ 2928204132 + 16105128, 8|

44cq

y(z) — Root 10244115222 1 14080412220 4+ 7744041928 + 21206041520 — #1%e™5

+ 2928204132 + 1610512'2&, 9|

y(z) — Root | 102415 + 140804122 + 77440415 + 21206041°0'° — #1% 5"
+ 29282041%2™ + 1610512'%&, 10]

44cq

- 5
y(x) — Root [102441"°2?% + 14080#112x29+ 7744041921 + 212960415216 — #1%e s

1 90989041314 1 181051 +128, 11|



4.9 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.1, page 90

Internal problem ID [4476]

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. Ex-
ercise 10.1, page 90.

ODE order: 1.

ODE degree: 1.

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

2yz + (2° + )y = —2
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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 +44/ 526c3—2x3¢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 i3 5 +
3 / 3 3 3
<4—4ac3clE +41/5z8c3—2x3c2 +1> (4—4z3c17 +
_ + $261 _
1
4 3 3 3 2
4—4x3c? +41/528c3 —223¢2 +1
Ve
y(z)
1
3 3 3
4—4:Av3c12 +4 SzGC%—2:x3cl2 +1
1 iVv3 5 +
3 / 3 3 3
<4—4ac?’clE +41/5z8c3—2x3c2 +1> (44m3c17 +
2
- + — T +

1 I 2
3 / 3
<4—4m3c? +41/5x6c3 —2z3¢c2 +1>

NG
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v/ Solution by Mathematica
Time used: 23.867 (sec). Leaf size: 597

kDSolve [(2*x*y [x]+x72) +(x"2+y [x] "2) *y' [x]==0,y[x] ,x,IncludeSingularSolutions -f True]

( ) . </_x3 + \/5:1;6 _ 26301IE3 + 6601 + 6301 \3/51;2
Yyl
V2

€/_$3 + \/5%6 — 2e3c1 3 + eber + e3ct
V2(2 + 2iv/3) 2% +i2%3 (/3 +4) (=2 + /538 — 2€3123 + eber 4 %) 2/

y(z) -
4\/ —23 + /526 — 2e3c13 4 eber 4 e3ar
1—1iv/3) 22
y(z) — L-iv8)e
22/3 f/ —23 + /56 — 2e3c1g3 + eber  edan
(14iv/3) {'/—x?’ + V/5xb — 2e3e173 + eber 4 edar
2v/2
2/3
925/—212 + (—2)%/3 (ﬁ\/E - x3>
y(z) — -
21/ V5V — 73
2/3
(2\/5\/5 - 2z3> — 2¢/22
y(z) — -
21/ V5V — z3
2/3
V2(2 - 2iv/3) 2 + (-1 - iv/3) (2vBVa0 — 22°)
y(z) —

4\ V5V — 13
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4.10 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.2, page 90

Internal problem ID [4477]

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. Ex-
ercise 10.2, page 90.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

2

ycos(z) + (y° +sin(z))y = —=x

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: 60.198 (sec). Leaf size: 1119

kDSolve [(x~2+y[x] *Cos [x])+(y [x] "3+Sin[x])*y' [x]==0,y[x],x, IncludeSingularSolutjions -> 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 sin*(z) — 64 (23 — 3¢

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

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

3\/27 sin’(z) + \/ 729 sin*(z) — 64 (23 — 3¢;) 3
y(@) = NG

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

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

3_
17 8 (z° —3c1) — ;{’/27 sin?(x) + \/729 sint(z) — 64 (23 — 3cy)

3</27 sin?(z) + \/729 sin*(z) — 64 (23 — 3¢1) 3
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4.11 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.3, page 90

Internal problem ID [4478]

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. Ex-
ercise 10.3, page 90.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

ywr+y’=-—2°—2x

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) J

B V/—18z%* — 24x3 + 36¢;

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

v/ Solution by Mathematica
Time used: 0.242 (sec). Leaf size: 60

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

z4 223
\/—7 — 3 ta
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4.12 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.4, page 90

Internal problem ID [4479]

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. Ex-
ercise 10.4, page 90.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

—2yr+e'+ (y—r’+ze!)y =—=z

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), sin%sol=a11)

\

2 2
—y(z) 22 + rev@ + % + y(;c)

+01:0

v/ Solution by Mathematica
Time used: 0.316 (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, IncludeSJingularSolution

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 [4480)]

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. Ex-
ercise 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\? ,x)=0,y(x), si

e®sin (y(z)) + ze™¥@ 4 ¢, =0

v/ Solution by Mathematica
Time used: 0.377 (sec). Leaf size: 24

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

J

Solve [z (—e™¥®) — 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 [4481]

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. Ex-
ercise 10.6, page 90.

ODE order: 1.

ODE degree: 1.

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

2

—y2—y—(x2—y2—x)y'=—x

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: 0.242 (sec). Leaf size: 32

‘ DSolve[(x~2-y[x]~2-y[x])-(x"2-y[x] "2-x) *y' [x]==0,y[x],x, IncludeSingularSoluti#)ns -> Truel

e )y @) + )
2(a —y(z)

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

Internal problem ID [4482]

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. Ex-
ercise 10.7, page 90.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rationall

vt —y+ (y4x2—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: 60.131 (sec). Leaf size: 1507

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

8v/2z + 22/3 (zg — 6c128 + 9¢1223 + /22 (—2562 + (z* — 3c17) 4)) 2/3

1
4 xf’/xg — 6125 + 9¢1223 + /22 (—2562 + (2 — 3ciz) )

0 {o’/x (x4 — 3c12) 2 + /22 (—2562 + (z* — 3c12) ) 2v/2 (23 — 3¢1)
\3/§$ \l 8 i/éa:+22/3 (a:9—601 649¢12x3+4 /72 (—2567+

z i/a:g — 6¢12% + 9c1 223 + /22 (—256x

1 /3 8v/2x + 22/3 <x9 — 6c120 + 9¢1223 + /22 (—2562 + (¢ — 3c17) 4)) 2/3
% —_
4 xf’/:cg — 6c128 + 9¢, 223 + /22 (=256 + (2% — 3c17) 4)

7 s p—

z 8 \/§m+22/3 (z9—6c1z6+9c12z3+ z2(—256z+
3

z \/3:9 — 6¢12% + 9c1 223 + /22 (—256z

+2\I B \/x (z* —3c1x) 2 + \/m2 (—256z + (z* — 3c1z) %) B 2v/2 (23 — 3cy)

1 8V/2z + 22/3 (wg — 6c128 + 9e:223 + /22 (—256z + (z* — 3ci7) 4)) 2/3
— — —Vv2
4 x{’/xg — 6126 4 9¢1223 + /2 (—256z + (z* — 3c12) %)

{‘/:c (x4 — 3c17) 2 + /22 (—256x7—‘i2— (z* — 3c1z) %) N 22 (23 — 3¢,
\75.’17 8 %x+22/3 (19—601x6+9c1213+\/xz(—256x+
\ m%/frg—ﬁr=1fr'6-1-0ﬁ12fr3—l-1/!1'2(—‘)564'




4.16 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.8, page 90

Internal problem ID [4483]

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. Ex-
ercise 10.8, page 90.

ODE order: 1.

ODE degree: 1.

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

y(2z+¢°) —z(2z—9%) Y =0

7



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

Ldsolve((y(x)*(2*x+y(x)‘3))-(x*(2*x—y(x) ~3))*diff (y(x),x)=0,y(x), singsol=a11)J

1
<—108m4 +8¢3 +12/81z4 — 1283 xZ) ’

y(z) = 6
N 2¢2 La
1
T3
3z <—108x4 + 863 +12/812% — 128 z2> Bt
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
—108z%+8¢3 z4—12¢3 z2 3
i3 ( 10824 +8 1+12(;/81 4-12c3 ) - 22 1
¢ 3z (—108z4+8c§+12, /81z4—12c3 z2> :
B 2
%
(—108954 +8c3 +12,/81z — 1263 x2>
y(z) = — 192
c? c
_ 1 T+ é
3z (—108x4 +8¢3 4 12,/81at — 1263 x2> ’
1
—108z%48¢3 z4—12¢3 22 8
3 ( 1082448 1+126,/81 1_12c3 ) ~ 22 1
¢ 3z (—108m4+8c§+121 /81t —12c3 :c2) 3
+
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v/ Solution by Mathematica
Time used: 11.386 (sec). Leaf size: 371

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

y(z) =

3
23/2¢,? +22/3 \/ 2774 + 31/8128 + 12¢:32* + 2¢13 + 2¢;
3\/27954 + 34/8128 + 12¢;3z% + 2¢;3

6x
y(z)

2 W(1+iﬁ) c12
‘"’\/ 274 + 31/81a8 + 12¢,32* + 2,3
_)

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

12x
y(z)

2 %/5(1—1\/5) e12
i/ 27z4 + 31/818 + 12¢,324 + 20,3
_>

+ 223 (1 4 i/3) {272 + 31/B125 + 126,54 + 26° — dey

12z
y(z) — 0

79



4.17 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.9, page 90

Internal problem ID [4484]

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. Ex-
ercise 10.9, page 90.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

yr —2%c (2 —22%)y 0
1+ x2y? 14222

arctan (yx) +

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))/k1+x“2*y(x)“2))

_ tan (RootOf (__Zz — In (tan (27°+ 1) +c1))

y(z)

v/ Solution by Mathematica
Time used: 0.173 (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] )/ k1+x‘2*y [x]172))

N J

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 [4485]

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. Ex-
ercise 10.10, page 90.

ODE order: 1.

ODE degree: 1.

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

(ye! —ze®)y = —€e*(z+1)

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

[dsolve ((exp(x) *(x+1))+(y(x) *exp(y (x) ) -x*exp(x) ) *diff (y(x),x)=0,y(x), singsol=}11)

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

v/ Solution by Mathematica
Time used: 0.291 (sec). Leaf size: 26

r

LDSolve [(Exp [x] * (x+1) )+ (y [x] #*Exp [y [x]] -x*Exp [x] ) *y ' [x]==0,y[x],x, IncludeSingul}arSolutions ->

1
Solve —Ey(ac)2 — 2”@ = ¢, y(z)
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4.19 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.11, page 90

Internal problem ID [4486]

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. Ex-
ercise 10.11, page 90.

ODE order: 1.

ODE degree: 1.

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

T+ 1 —x+ 2
y *_( Y)Yy

!
Y y? =0

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=a11}

T

2

y(z) = — .
2 LambertW (—@)

v/ Solution by Mathematica
Time used: 3.618 (sec). Leaf size: 37

lDSolve[((x*y[x]+1)/y[x])+((2*y[x]-x)/y[x]“2)*y'[x]==0,y[x],X,IncludeSingularS#lutions -> Tru
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4.20 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.12, page 90

Internal problem ID [4487]

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. Ex-
ercise 10.12, page 90.

ODE order: 1.

ODE degree: 1.

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

y* —3yz + (yz — z°) y = 227

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

cx? — \/2c3rt + 1

y(z) = ppe.
(@) car? + /2c3rt + 1
Y\x) =
1T

83



v/ Solution by Mathematica
Time used: 0.657 (sec). Leaf size: 99

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

V2zt 4 e2a

T

V2zx4 + e2a

T

V2Vt

T

ﬁm—l—x

X

y(x) -z —

y(xz) >z +

y(z) >z —

y(z) —
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4.21 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.13, page 90

Internal problem ID [4488]

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. Ex-
ercise 10.13, page 90.

ODE order: 1.

ODE degree: 1.

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

1+2z+y)y—z(—-1+z+2y)y =0
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v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 493

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

C1

3 5% (5(; <\/5 \/8001902 160c104+80c1—¢ | () 20) >é

y(z) = 40c;
3255
+ - +zr—1
e (o B ) )
1
({0
y(z) = — 80c;
3253
T+ +r—1
(e (v ) )
1
353 <x (VB \/ 80“1’”2‘16?11“*8"“1"”+20w—20> c?) ’ 2
. 3x53

Z\/g 40c1

1
3
2_ —
40 <w <\/5 \/ 80 16?11”80” z +20w—20> c§>

2
1
4 o5 TS 0 1) 1)
c1
y(z) = - 80c,
3253
- +x—1
( <\/_ \/8001:132 16001$+8001 T 4 90z — 20) Cl> 3
1
35} (w <\/§\/8001w2—16001z+8001—z +20z_20> c%) 3
Z\/g c1 o 3:1:512?
40c1 2 %
40 (x <\/5 \/ Sar s e +20z—20> c§>
+ 2
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v/ Solution by Mathematica
Time used: 41.715 (sec). Leaf size: 463

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

— +z—-1
6\3/501
1—14/3
y(z) — (-8
22/3 i/—27cl2:v2 + 1/108¢,3x3 + (27c12x — 27¢,222) 2 + 27c 2
(14 iv/3) i/—27012x2 + 1/108¢c,323 + (27c 20 — 27c,222) 2 + 27cy 2% N .
—_— z —

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 [4489]

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. Ex-
ercise 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)+z(-1—z+2y)y =0
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v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 499

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

C1

353 (5(; <\/5 \/80c1x2+16001x+8ocl = _ 90p — 20) c%)é

y(z) = 40¢;
3155
+ r—z—1
40 (.’E (\/5 \/80c1z2+160cc11z+8001—:c — 201 — 20) C%) 3
1
3 53 ( (\/_ \/80c1z2+160511+8001—m 20 — 20) C%) 8
y(z) = — 80c;
3153
Los T — T — 1
( (\/— \/80c1w2+160c1w+8001 2 _ 90 — 20) cf) 3
1
s (o)) 2
_ 3z53

Z\/g 40cq

2 —
40<m<\/5\/8001m +16(lilm+8001 x

—20m—20> cf)

1
3

2
1
1 2 _ 3
o 354 (o(V5 [ Raztisteststas _ 905 _ 20) 3)
y(z) = -
8001
2
3x53
- —xz—1
2 3
( <\/— \/8001:13 +16001ac+8001 z 2093_20) c%)
1
1 80cy 224160 80cy — 3
353 (a \/5\/ c12- 410901 248001 =% _ 20220 | c3 )
1
: _ 3z53
iv/3 40c; 3
40 <x <\/5 \/8°°122+16i011a:+80°1—m —20x—20> C§>
_|_
2
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v/ Solution by Mathematica
Time used: 40.285 (sec). Leaf size: 471

LDSolve[(y[x]*(2*x-y[x]—1))+(x*(2*y[x]—x-1))*y'[x]== ,y[x],x,IncludeSingulaqu}utions -> True

V2z

y(z) = —
{’/27c12x2 + \/(2701%2 + 27¢12x) 2 — 108¢1 323 + 27¢1 %z
{/ 27¢,222 + \/(27¢,222 + 27¢ %) 2 — 108¢, 323 + 27c 2z
— - —z—1
3\/501
1+1iv3
y(z) N ( + Z\/_) T

22/3 {"/2701%2 + 1/ (27¢,222 + 27¢,2x) 2 — 108¢,323 + 27cy 2z

+(1—%@)qu%r+wgkﬂﬁ+a%3@2—1%q%&+wq%

—xz—1
6\3/561
1—1v/3
y(z) - U-i/)e
22/3 €/27012m2 + v/ (27¢1222 + 27¢,22) 2 — 108¢,323 + 27cy 2
+(1+h@)VWq%l+J@%Rﬂ+ﬂ%ﬁ@2—1%q%&+ﬂq% .
—_— x —_—

6\3/501
y(z) — Indeterminate

ylz) > —xz—1
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4.23 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.15, page 90

Internal problem ID [4490]

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. Ex-
ercise 10.15, page 90.

ODE order: 1.

ODE degree: 1.

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

y* + 122%y + (2yz +42°) ¢y = 0

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

| dsolve ((y (x) "2+12+x" 2%y (x) )+ (24xxy (x) +4*x"3) *diff (y(x),%)=0,y(x), singsol=all)

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

v/ Solution by Mathematica
Time used: 0.431 (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, IncludeSingularSj)lutions -> Tru

223 + \/z (42 + ¢1)
% J—
T
—2x3 + \/x (42° + c1)
%
T
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4.24 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.16, page 90

Internal problem ID [4491]

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. Ex-
ercise 10.16, page 90.

ODE order: 1.

ODE degree: 1.

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

3(x+y)’ +e(2z+3y)y =0

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

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

_2612}2 Vv _2C%$4+6

— 3 6
y(z) e
_ 2c12? + \V —2cfz*+6
y(z) = —2 °
1T
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v/ Solution by Mathematica
Time used: 1.741 (sec). Leaf size: 135

tnsuve[(s*(y[x] +x) ~2) +(x* (3xy [x]+2%x) ) *y ' [x]==0,y [x] ,x,IncludeSingularSolutiofxs -> True]

(z) = _4a? + V22" + 6%
y 6x
(2) > —4x? + /-2 + 6etar
y 6x
2/ —xt + 4z
y(%)—*—f L
6x
A /4 4 2
y(z) — v2 gz &
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4.25 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.17, page 90

Internal problem ID [4492]

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. Ex-
ercise 10.17, page 90.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rationall

y—(z+2°+y*)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: 0.102 (sec). Leaf size: 18

-

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

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

Internal problem ID [4493]

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. Ex-
ercise 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]

2yz+ (a+2°+9°)y =0

95



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 +41/47% + 12a 74 + 120222 + 4a3 + 90%)

y(z) = 5
2(z% + a)

W=

<—12cl +41/47% + 12a 74 + 120222 + 4a3 + 90%)

W=

(—12c1 + 4./47% + 12a z* + 120222 + 4a3 + 90%)

y(e) = — 1
2 +a
+ 1
<—12c1 + 4./47% + 12a z* + 120222 4 4a3 + 9c§> ’
1
3
—12¢1+4,/4x8+12a z4+12a2x2+4a3+9c?
z\/§ ( \/ 3 1) + 222424 ,
(—1201+4\/4z6+12a m4+12a2m2+4a3+gc§) :
a 2
%
<—12c1 + 4./47% + 12a z* + 120222 + 4a3 + 90%)
y(e) = — 1
2 +a
+ 1
<—1201 + 4./47% + 12a z* + 124222 + 4a3 + 9c§> ’
1
3
—12¢1+44/426+12a 4 +12a222+4a3+9¢?
Z\/g ( \/ 3 1) + 222+42a ,
(—12cl+4\/4:c6+12a m4+12a2z2+4a3+9c§) ?
+ 2
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v/ Solution by Mathematica
Time used: 4.319 (sec). Leaf size: 299

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

3 3
12 1 —2a—
\/ﬁ(\/él(a—}-z?) +9c +3c)2/3 2a — 2x2

y(z) —

22/3 i/\/él (a+ 22)° + 9¢,2 + 3¢,

(1+iv3) (a +2?) +i(\/§+i) {’/\/4(a+x2)3+9c12+3c1

y(z) — 3
22/3 i/\/4 (a+ w2)3 +9¢;2 4 3¢; 2V2

y(z) — (1-3v3) (a+2?) B i(v3-1) i/\/4 (a+22)° + 912 + 3¢,
22/3 f/\/4 (a+22)° +9¢12 + 3¢y 272

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

Internal problem ID [4494]

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. Ex-
ercise 10.19, page 90.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, _rationall

2yz+ (a+ 2> +9°)y = —2° — b

98



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)
1
(—4x3 — 122b — 12¢; + 4+/52% + 12a 2% + 6bx* + 120222 + 96222 + 6123 + 4a3 + 18bcyz + 90%) °
- 2
2(z%* + a)

ol

(—4x3 — 12zb — 12¢; + 44/52% + 12a 2% + 6bx* + 120222 + 96222 + 6123 + 4a3 + 18bcyz + 9c§)

y(z) = ;
<—4ﬂ:3 —122b — 12¢; + 4\/5306 + 12a 2% + 6bx* + 12a2x2 + 9b%x2 + 6¢12° + 4a3 + 18bciz + 90%) s
_ ) 1
" r°+a

W=

<—4x3 —122b — 12¢; + 4\/5x6 + 12a z* + 6bxz* + 12a2x2 + 9b%x2 + 6¢12° + 4a3 + 18bciz + 90%)

1

3

(—413 —12zb—12¢ +4\/5z6+12a z4+6bxt+12a222+9b222+6¢ :1:3+4a3+18b51z+90%)
7,\/3 5 +
(—4w3—12xb—1201 +44/5x6+12c

2
y(z) = 1
(—4x3 — 122b — 12¢; + 4+/52% + 12a 2% + 6bx* + 120222 + 96222 + 6123 + 4a3 + 18bcyz + 90%) s
_ 2 y
n ¢+ a :

<—4x3 —122b — 12¢; + 4\/5w6 + 12a 2% + 6b % + 12a2x2 + 9b%x2 + 6¢12° + 4a3 + 18bciz + 90%) s

1

3
(—4x3—12xb—12cl +4\/ 526+12a z4+6b x+12a222+9b222+6c1 23 +4a3 +18bc1z+9c§)
iv/3 5 +
(—4x3—12xb—1201 +44/5x8+12c

_|_
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v/ Solution by Mathematica
Time used: 6.558 (sec). Leaf size: 396

kDSolve [(2*x*y [x]+x~2+b) +(y [x] "2+x~2+a) *y' [x]==0,y[x] ,x, IncludeSing'ularSolutiofxs -> 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
(1-14v3) (a+ 2?)

22/3\/\/4 a+22)° + (3bz + 23 — 3¢;) 2 — 3bz — 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 [4495]

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]

ay +y =1

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: 0.025 (sec). Leaf size: 19

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

y(x)—>z+;
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5.2 problem Exercise 11.2, page 97

Internal problem ID [4496]

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 +ay=>
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 17
Ldsolve(diff (y(x),x)+axy(x)=b,y(x), singsol=all) J

v/ Solution by Mathematica
Time used: 0.035 (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 [4497]

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

2y +y—y*In(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*1ln(x),y(x), singsol=all) J
1
y(z) = 14+ ¢z + In(z)

v/ Solution by Mathematica
Time used: 0.143 (sec). Leaf size: 20

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

(@)
Y log(z) + iz +1

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

Internal problem ID [4498]

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]

42z =e"

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\ J

o(y) = (y+ea)e ™
v/ Solution by Mathematica
Time used: 0.054 (sec). Leaf size: 17

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

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

Internal problem ID [4499]

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?) tan(9) =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), sings{ol=all)

N

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

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

e

kDSolve [r' [\[Thetall==(r [\ [Thetal]+Exp[-\ [Thetal])*Tan[\ [Thetal],r[\[Thetall], \\J[Theta] ,Include

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

Internal problem ID [4500]

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

_
4 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 J

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

Internal problem ID [4501]

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 4cie” + 4z
_ 2
V2 +4cie?® + 4z

y(z) =
y()

v/ Solution by Mathematica
Time used: 2.606 (sec). Leaf size: 50

e

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

~—

1
y(z) = —
w/x+clezm+%
1
y(z) —
,/x—l—cle%—l—%

y(z) =0
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5.8 problem Exercise 11.8, page 97
Internal problem ID [4502]

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

s

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

~—

1 3
- = + + =0

(xif + (95—361)2 + (95—11)2 Y (95)g 4(@*+z+1)

v/ Solution by Mathematica
Time used: 3.024 (sec). Leaf size: 41

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

2v/2
(@) = T
( c1(z—1) )2/3
r24z+1
y(z) = 0
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5.9 problem Exercise 11.9, page 97

Internal problem ID [4503]

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 (6)*

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), singso#=all)

N

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

v/ Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 14

LDSolve [Tan[\ [Thetal]l*r' [\ [Thetal]-r[\[Theta]]==Tan[\[Thetal]~2,r[\[Thetall,\ [jl'heta] »IncludeS

r(0) — sin(6) (coth™'(sin()) + c1)
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5.10 problem Exercise 11.11, page 97

Internal problem ID [4504]

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—2x

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) = 3z +c1)e™

v/ Solution by Mathematica
Time used: 0.051 (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 [4505]

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‘]]

3 e—2x

!
oy =
y +2y 4

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) = (%x + c1> e "

v Solution by Mathematica
Time used: 0.05 (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 [4506]

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 = sin (z)

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: 0.042 (sec). Leaf size: 26

-

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

-/

o(z) - 251I51(x) B cos5(x) +oen

2x
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5.13 problem Exercise 11.14, page 97

Internal problem ID [4507]

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**

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) J

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

v/ Solution by Mathematica
Time used: 0.735 (sec). Leaf size: 32

e hY

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

N\ J

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 [4508]

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) =

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~ 52@¢,

v/ Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 18

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

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

Internal problem ID [4509]
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]

zy' +y = zsin (z)

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 [4510)]

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]

ry —y = sin (z) 2°

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: 0.037 (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 [4511]

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]

zy +y’c—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)

~—

(@) 2z
x) = —-—
y 72 + 2¢;
v/ Solution by Mathematica
Time used: 0.149 (sec). Leaf size: 23
LDSolve [x*xy' [x]+x*y[x] "2-y[x]==0,y[x] ,x,IncludeSingularSolutions -> True] J
2z
_> .
v(@) = 5o
y(z) =0
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5.18 problem Exercise 11.19, page 97

Internal problem ID [4512]

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

zy —y(2n(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
@)=
Y © 24 cz+2In(2)

v/ Solution by Mathematica
Time used: 0.14 (sec). Leaf size: 22

‘ DSolve [x*y' [x]-y[x]*(2*y[x]*Log[x]-1)==0,y[x],x,IncludeSingularSolutions -> T#ue]

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

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

Internal problem ID [4513]

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]

B (—1+2)y -y —2(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

2

y(z) = ar—c +1

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, IncludeSingularSolutionsJ -> Truel

$2

ca(—z)+14+¢
y() =0

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

Internal problem ID [4514]

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=¢

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(@) = ez +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 -> TrueJ‘]

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

Internal problem ID [4515]

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 H{y' x1+y[x]/x==y[x]1~2/x,{y[-1]1==1}},y[x] ,x,IncludeSingularSolutions ->J True]

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

Internal problem ID [4516]

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 —sin(z)y+y> =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: 0.369 (sec). Leaf size: 14

‘ DSolve [{2*Cos [x] *y' [x]==y [x]*Sin[x]-y[x]~3,{y[0]==1}},y[x],x, IncludeSingularS{olutions -> Tru

1
y@) = V/sin(z) + cos(z)
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5.23 problem Exercise 11.24, page 97

Internal problem ID [4517]

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=a#1)

y(z) = RootOf (24a; sin(_Z) +3v3 —6sin(2_2) +2r—12_Z— 12)

v Solution by Mathematica
Time used: 0.216 (sec). Leaf size: 45

-

LDSolve [{(x-Cos[y[x]])*y' [x]+Tan[y[x]1]1==0,{y[1]==Pi/6}},y[x],x, IncludeSingular?Solutions -> Tr

Solve {x = i (12 —3V3— 27r> csc(y(z)) + <%x) + isin(Zy(m))) cse(y(x)), y(x)}
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5.24 problem Exercise 11.26, page 97

Internal problem ID [4518]

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 11.26, page 97.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccatil

2 2
T T

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)

| —

2
y(z) = itan (—% + cl) z?

v/ Solution by Mathematica
Time used: 0.162 (sec). Leaf size: 75

LDSolve [y' [x]==x"3+2/x*y[x]-1/x*y[x]~2,y[x] ,x,IncludeSingularSolutions -> True}]

(z cosh (””2—2) + ¢1 sinh (

T
4 sinh (z—;) + ¢1 cosh (”” )
72

y(z) = z* tanh(2

)

y(z) —
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5.25 problem Exercise 11.27, page 97

Internal problem ID [4519]

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 + y*sin (z) = 2tan () sec (z)

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 (z) tan (x) B 2¢; cos ()

~ sin(z) (c1 cos (z)® + sec (z)) cicos (z)? + sec (z)

v/ Solution by Mathematica
Time used: 0.88 (sec). Leaf size: 32

‘ DSolvel[y' [x]==2*Tan[x]*Sec[x]-y[x] ~2*Sin[x],y[x],x,IncludeSingularSolutions —# Truel

sec(z) (=2 cos(x) + ¢1)
cos?(z) + ¢

y(z) —

y(x) — sec(zx)
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5.26 problem Exercise 11.28, page 97

Internal problem ID [4520]

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)

| —

y(z) =

v Solution by Mathematica
Time used: 1.192 (sec). Leaf size: 62

_tanh (—In(z) + 1)

T

e

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

|

itan(c; — ilog(z))

y(z) =

y(z) = —

T
—z2 + e2iInterval[{0,7r}]

x3 + re2ilnterval[{0,m}]
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5.27 problem Exercise 11.29, page 97

Internal problem ID [4521]

Book: