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Chapter 2, differential equations of the first
order and the first degree. Article 8. Exact
differential equations. Page 11

problem Ex 1
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1.1 problem Ex 1
Internal problem ID [11122]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 8.
Exact differential equations. Page 11

Problem number: Ex 1.

ODE order: 1.

ODE degree: 1.

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

ux +1 —x)y
Y +(y )Y

Yy y? =0

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

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

T
~ LambertW (—e**c,z)

y(z) =

v/ Solution by Mathematica
Time used: 7.151 (sec). Leaf size: 29

Vs N

LDSolve [(2*x*y [x]+1) /y [x]+ (y[x]-x)/y[x]~2*y'[x]==0,y[x],x, IncludeSingularSolu};ions -> True]

W (z (—e*~))

y(z) = —
y(z) =0



1.2 problem Ex 2
Internal problem ID [11123]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 8.
Exact differential equations. Page 11

Problem number: Ex 2.

ODE order: 1.

ODE degree: 1.

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

2—2$2 22—3’}2 !
Y +(y )y

=0
y2r — 73 Y3 — 12y

v Solution by Maple
Time used: 0.266 (sec). Leaf size: 71

Ldsolve((y(x)“2—2*x“2)/(x*y(x)“2-x“3)+ (2*y(x)‘2-x“2)/(y(x)“3-x‘2*y(x))*diff(y}x),x)=0,y(x),

2clz3—2,/c%m6+4
——————— x

crz3
y(z) = 5
\/é c1z3+4/c2xb+4 .
c1x3
y(z) = 5



v/ Solution by Mathematica
Time used: 15.598 (sec). Leaf size: 277

LDSolve [(y[x]~2-2%x"2)/ (x*y [x]"2-x"3)+ (2*y[x]"2-x"2)/(y[x] 3-x"2%y[x])*y' [x] =j=o ,y[x],x,Inclu

\/xQ _ Vab—4e?a

T) = — z
y(x) 7
() Va2 - L
xTr) —
Y V2
234 /a0deer
z) = — -
y() 7
Ny
z) — L
y(x) 7
/ /2t
72 — Yab
T) = -+
y(x) 7
N
x? — Y&
z)—> —0rn "
y() 7
Vzb4a3
y() 7
V6423
Ve
y(x) 5



1.3 problem Ex 3
Internal problem ID [11124]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 8.
Exact differential equations. Page 11

Problem number: Ex 3.

ODE order: 1.

ODE degree: 1.

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

1 1 €T
— 4 (- ———— )y =0
NN (y y\/:c2+y2> Y

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 18

Ldsolve (1/sqrt (x~2+y(x)"2)+ ( 1/y(x)-(x/(y(x)*sqrt(x~2+y(x)~2))))*diff (y(x), x)fo ,y(x), singsc

—a+\y@)’+a24+z=0

v Solution by Mathematica
Time used: 0.893 (sec). Leaf size: 62

LDSolve [1/8qrt[x~2+y[x] 2]+ ( 1/y[x]-(x/(y[x]*Sqrt[x~2+y[x]~2])))*y'[x]==0,y [x}] »X,IncludeSing

y(z) = —e? /22 + e
y(z) = €7 /—2z + et
y(z) =0

y(x) — ComplexInfinity



1.4 problem Ex 4

Internal problem ID [11125]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-

lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 8.

Exact differential equations. Page 11
Problem number: Ex 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y+yz=—z

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

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

v/ Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 17

e

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

~—

Xz C1
__|__

y(z) = =3



1.5 problem Ex 5
Internal problem ID [11126]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 8.
Exact differential equations. Page 11

Problem number: Ex 5.

ODE order: 1.

ODE degree: 1.

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

—2y+ (2y—2z—3)y = -6z —1

v Solution by Maple
Time used: 0.469 (sec). Leaf size: 33

Ldsolve((6*x—2*y(x)+1)+(2*y(x)—2*x—3)*diff (y(x),x)=0,y(x), singsol=all) J
_\/1—8(x— %)2c%+(2x—|—3)cl
y(z) = 2

v Solution by Mathematica
Time used: 0.208 (sec). Leaf size: 67

LDSolve [(6xx-2xy [x]+1)+(2*y [x] -2*x-3) *y' [x]==0,y[x],x, IncludeSingularSolutionsJ -> Truel

1
y(z) —>—§i\/8x2—8x—9—4c1+x+g

1 3
y(m)—>§i\/8x2—8m—9—4cl+x+§

10



2.1
2.2
2.3
24

Chapter 2, differential equations of the first
order and the first degree. Article 9. Variables
searated or separable. Page 13

problem Ex 1 . . . . . . ... 12
problem Ex 2 . . . . .. ... 13|
problem Ex 3 . . . . . .. 14
problem Ex 4 . . . ... 151

11



2.1 problem Ex 1
Internal problem ID [11127]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 9.
Variables searated or separable. Page 13

Problem number: Ex 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

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

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 11

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

v/ Solution by Mathematica
Time used: 1.366 (sec). Leaf size: 45

~N

{DSolve [(Sec[x]*Cos[y[x]1]1~2)-(Cos[x]*Sin[y[x]])*y' [x]==0,y[x],x,IncludeSingularSolutions -> T

y(x) — —sec*(tan(z) + 2c1)
y(x) — sec™*(tan(z) + 2¢1)
(
(

)—>—§

<
8

8

) =

Y

12



2.2 problem Ex 2

Internal problem ID [11128]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-

lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 9.

Variables searated or separable. Page 13
Problem number: Ex 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

1+2z)y* —y'a® =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 22

-

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

~—

B 22
T 2022422+ 1

y(z)

v Solution by Mathematica
Time used: 0.231 (sec). Leaf size: 29

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

(z) = 222
y —2c122+2x +1
y(z) =0

13



2.3 problem Ex 3
Internal problem ID [11129]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 9.
Variables searated or separable. Page 13

Problem number: Ex 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

21—y oy+ (£ +1) (1+y*)y =0

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 61

[dsolve (2% (1-y (x) ~2) *x*xy (x) + (1+x~2) * (1+y (x) “2) *diff (y (x) ,x)=0,y(x), singsol=al}[)

_ar® | a \/4 +(22+1)°c

cqz? o \/4 + (22 + 1)
o =gt t 2

v/ Solution by Mathematica
Time used: 8.437 (sec). Leaf size: 98

DSolve [2* (1-y [x] ~2) *x*y [x]+(1+x~2) * (1+y [x] ~2) *y' [x]==0,y[x] ,x, IncludeSingular$olutions -> Tr

N\ J

1

y(z) — 3 (—661 (z®+1) — \/4 + e (22 + 1)2>

z) — %(\/4+e201 (22 +1)* — e (2% + 1))

14



2.4 problem Ex 4
Internal problem ID [11130]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 9.
Variables searated or separable. Page 13

Problem number: Ex 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

sin (z) cos (y)” + cos (z)* ¢/ = 0

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

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

y(z) = — arctan (sec (z) + ¢1)

v Solution by Mathematica
Time used: 2.833 (sec). Leaf size: 31

e

kDSolve [Sin[x]*Cos [y [x]]~2+Cos[x] ~2*y' [x]==0,y[x],x,IncludeSingularSolutions -# True]

y(z) — ar;:rtan(— sec(x) + ¢1)
y(z) — Y

y(z) = )

15



3.1
3.2
3.3
3.4
3.5
3.6

Chapter 2, differential equations of the first
order and the first degree. Article 10.
Homogeneous equations. Page 15

problem Ex 1
problem Ex 2
problem Ex 3
problem Ex 4
problem Ex 5
problem Ex 6

16



3.1 problem Ex 1
Internal problem ID [11131]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 10.
Homogeneous equations. Page 15

Problem number: Ex 1.

ODE order: 1.

ODE degree: 1.

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

ze: +y—yr=0

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

-

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

-/

y(z) = In (—m) z

v/ Solution by Mathematica
Time used: 0.527 (sec). Leaf size: 18

e

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

y(z) = —xlog(—log(z) — c1)

17



3.2 problem Ex 2
Internal problem ID [11132]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 10.
Homogeneous equations. Page 15

Problem number: Ex 2.

ODE order: 1.

ODE degree: 1.

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

20°y +3y° — (£ + 2y%z) ¥ =0

v/ Solution by Maple
Time used: 0.641 (sec). Leaf size: 89

Ldsolve((2*x‘2*y(x)+3*y(x)“3)-(x“3+2*x*y(x)‘2)*diff(y(x),x)=0,y(x), singsol=a;})

V—=2-2/Ac;z® ¥ 1z

y(z) = 5
V—=2—2dc12? + 1z
y(z) = 5
V=2+2/laiz®? + 1z
y(z) = — 5
V=2+2/Iar? + 1z
y(z) = 5

18



v/ Solution by Mathematica
Time used: 47.499 (sec). Leaf size: 277

tDSolve [(2*x~2xy [x]+3*y [x] "3) - (x~3+2*x*y [x] "2) *y' [x]==0,y[x],x, IncludeSingularjﬁolutions -> Tr

vV —x? — /z1 + 4e?1g0

y(z) — 7
(2) = — V=22 4 V2t + de?argb
! V2
y(z) — \/—%2 + %m
(@) o YV =
Y V2
(@) » YoV =
! V2
(@) YT o
! V2
(@) » LY =
Y V2

19



3.3 problem Ex 3
Internal problem ID [11133]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 10.
Homogeneous equations. Page 15

Problem number: Ex 3.

ODE order: 1.

ODE degree: 1.

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

Yy —yz+y'z’ =0

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

e hY

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

N\ J

y(z) = In(z)+ ¢

v/ Solution by Mathematica
Time used: 0.15 (sec). Leaf size: 19

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

y(@) = log(z) + c1

y(x) =0

20



3.4 problem Ex 4
Internal problem ID [11134]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 10.
Homogeneous equations. Page 15

Problem number: Ex 4.

ODE order: 1.

ODE degree: 1.

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

20y +y° —y'2® =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 34

e hY

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

N\ J

v Solution by Mathematica
Time used: 0.181 (sec). Leaf size: 47

-

LDSolve [2*x~ 2%y [x]+y [x] "3-x"3*y' [x]==0,y[x],x,IncludeSingularSolutions -> True)j]

T
e e —
y(z) e
x?
x _—
Vo) = e

21



3.5 problem Ex 5
Internal problem ID [11135]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 10.
Homogeneous equations. Page 15

Problem number: Ex 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y3+y1x320

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 30

e hY

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

N\ J

T

y(z) = —/cle——l

X

y(z) = v

v/ Solution by Mathematica
Time used: 0.356 (sec). Leaf size: 45

e

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

~—

X

T) = ———————
y(=) V=1 —2c; 22
T
T) =& ————
y(=) v—=1—2c;z2

y(x) =0

22



3.6 problem Ex 6
Internal problem ID [11136]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 10.
Homogeneous equations. Page 15

Problem number: Ex 6.

ODE order: 1.

ODE degree: 1.

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

(z) ~=eon ()v'=
ycos| =) —zxzcos|(= )y =—=z
x x

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

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

y(z) = arcsin (In (z) + ¢1) =

v/ Solution by Mathematica
Time used: 0.395 (sec). Leaf size: 13

N

DSolve [ (x+y [x]*Cos [y [x]/x])-x*Cos [y [x]/x]*y' [x]==0,y[x],x, IncludeSingularSolu*:ions -> True]

y(z) — zarcsin(log(z) + ¢1)

23



4.1
4.2
4.3

Chapter 2, differential equations of the first
order and the first degree. Article 11. Equations
in which M and N are linear but not

homogeneous. Page 16

problem Ex 1 . . . . . . . . ..
problem Ex 2 . . . ...
problem Ex 3 . . . . ...

24



4.1 problem Ex 1
Internal problem ID [11137]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 11.
Equations in which M and N are linear but not homogeneous. Page 16

Problem number: Ex 1.

ODE order: 1.

ODE degree: 1.

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

Jy+(z+y+1)y =—-4x -1

v Solution by Maple
Time used: 0.328 (sec). Leaf size: 29

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

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

y(r) = -3 -

v/ Solution by Mathematica
Time used: 1.385 (sec). Leaf size: 159

LDSolve [ (4*x+3*y [x]+1)+(x+y[x]+1) *y' [x]==0,y[x],x,IncludeSingularSolutions -> jrrue]

3(—2)2/3(y(z)+2z—1 3(—2)2/3(z—2 3(—2)2/3(y(z)+2z—1 ,
(-2)*? <_2x log< : )y(ac()?ﬁw)ﬂ )> + (22 —1)log <_ (y(aZ)+x(+1 )> + log< : )y(ac()?ﬁzzd )> +

Solve 9(y(z) + 2z — 1)

25



4.2 problem Ex 2
Internal problem ID [11138]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 11.
Equations in which M and N are linear but not homogeneous. Page 16

Problem number: Ex 2.

ODE order: 1.

ODE degree: 1.

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

—y+@+y+3)y =—4z-2

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 36

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

y(z) = —2+ tan (RootOf (21n (2) + In (sec (_Z)Q) —_Z4+2In(1+z)+2¢)) (—2z-2)

v/ Solution by Mathematica
Time used: 0.07 (sec). Leaf size: 67

‘ DSolve [ (4*x-y [x]+2)+(x+y [x]+3) *y' [x]==0,y[x],x,IncludeSingularSolutions -> Tr#e]

1 5(x+1)
Solve [2 arctan (5 — (@) + 7+ 3)>

4z? + y(x)? + 4y(x) + 8z + 8
+210g( 50zt 1)2

) +4log(z + 1) + 5c; = 0,y(z)

26



4.3 problem Ex 3
Internal problem ID [11139]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 11.
Equations in which M and N are linear but not homogeneous. Page 16

Problem number: Ex 3.

ODE order: 1.

ODE degree: 1.

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

y—(dz+2y—1)y = -2z

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 23

Ldsolve((2*x+y(x))—(4*x+2*y(x)-1)*diff (y(x),x)=0,y(x), singsol=all) J
_ 4—25x+25¢1
() = _ LambertW (102e ) 4 2 o

v Solution by Mathematica
Time used: 4.725 (sec). Leaf size: 39

LDSolve [(2*x+y [x]) - (4*x+2%y [x] -1) *y' [x]==0,y[x],x,IncludeSingularSolutions -> jl‘rue]

y(z) = ——W(—e M) — 2z 4 ;
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5.1
9.2
9.3

Chapter 2, differential equations of the first
order and the first degree. Article 12. Equations
of form yfi(xy) + zfo(xy)y = 0. Page 18

problem Ex 1 . . . . . . ...
problem Ex 2 . . . . .. ...
problem Ex 3 . . . . . ..
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5.1 problem Ex 1
Internal problem ID [11140]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 12.
Equations of form y fi(zy) + zf2(zy)y’ = 0. Page 18

Problem number: Ex 1.

ODE order: 1.

ODE degree: 1.

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

y+ 2%z — P2 + 22%yy' =0

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

-

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

N\

y(z) =0
tanh <—¥ + %)

T

y(z) =

v/ Solution by Mathematica
Time used: 1.44 (sec). Leaf size: 71

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

y(z) =0
y(z) > itan (3ilog(z) +c1)
z
y(z) =0
( ) 4+ e2iInterva1[{0,7r}]
y(z) —

x2 + re2iInterval[{0,m}]
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5.2 problem Ex 2
Internal problem ID [11141]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 12.
Equations of form y fi(zy) + zf2(zy)y’ = 0. Page 18

Problem number: Ex 2.

ODE order: 1.

ODE degree: 1.

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

2y + 3y’ + (z+22°y) y' =0

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

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

—z 4+ /z (4¢c1 + )

y(z) = 572
_ —z—/z(4c; + )
y(x) - 2z2

v/ Solution by Mathematica
Time used: 0.888 (sec). Leaf size: 69

e

LDSolve [(2xy [x]+3*x*y [x] "2) + (x+2*x~2*xy [x] ) *y ' [x]==0,y[x] ,x, IncludeSingularSolu};ions -> True]

32 + \/22(z + 4cy)

y(.’L’) - - 215/2
—z3/% 4+ \/22(z + 4c1)
y("'v) - 2:];5/2
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5.3 problem Ex 3
Internal problem ID [11142]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 12.
Equations of form y fi(zy) + zf2(zy)y’ = 0. Page 18

Problem number: Ex 3.

ODE order: 1.

ODE degree: 1.

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

y+y2$+(x—x2y)y’=0

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

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

1
" LambertW (-%) =z

y(z) =

v/ Solution by Mathematica
Time used: 8.358 (sec). Leaf size: 35

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

31



6.1
6.2
6.3
6.4
6.5

Chapter 2, differential equations of the first
order and the first degree. Article 13. Linear
equations of first order. Page 19

problem Ex 1 . . . . . . ...
problem Ex 2 . . . . . . ... 34
problem Ex 3 . . . . . .. 351
problem Ex 4 . . . ... 361
problem Ex 5 . . . . ... 37
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6.1 problem Ex 1
Internal problem ID [11143]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 13.
Linear equations of first order. Page 19

Problem number: Ex 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

Y + ycot (x) = sec (z)

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

-

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

-/

y(z) = csc (z) (—In(cos (z)) + ¢1)

v/ Solution by Mathematica
Time used: 0.081 (sec). Leaf size: 16

LDSolve [y' [x]+y[x]*Cot [x]==Sec[x],y[x] ,x,IncludeSingularSolutions -> Truel J

y(z) — csc(z)(— log(cos(x)) + c1)

33



-

6.2 problem Ex 2

Internal problem ID [11144]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-

lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 13.

Linear equations of first order. Page 19
Problem number: Ex 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

yr+y(l+z)=e"

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

Ldsolve (xxdiff (y(x) ,x)+(1+x)*y(x)=exp(x) ,y(x), singsol=all)

-/

e + 2cie7”

y(z) = o

v/ Solution by Mathematica
Time used: 0.078 (sec). Leaf size: 25

N

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

e + 2c,e” "

y(z) — o
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6.3 problem Ex 3
Internal problem ID [11145]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 13.
Linear equations of first order. Page 19

Problem number: Ex 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

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

-

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

| —

y(z) = (x + %m2 + c1> (1+x)?

v/ Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 22

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

y(z) = (z+1)? (‘%2 —i—x—l—cl)
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6.4 problem Ex 4
Internal problem ID [11146]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 13.
Linear equations of first order. Page 19

Problem number: Ex 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

(z° +z) Y + 42’y =2

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

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

N\ J

2+ 2In(x) + ¢
(22 +1)°

y(z) =

v/ Solution by Mathematica
Time used: 0.054 (sec). Leaf size: 23

‘ DSolve [(x+x~3)*y' [x]+4*x~2*y[x]==2,y[x],x,IncludeSingularSolutions -> True] J

z? + 2log(z) + ¢

y(z) — (@ +1)°
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6.5 problem Ex 5
Internal problem ID [11147]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 13.
Linear equations of first order. Page 19

Problem number: Ex 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

yz® + (=22 + 1)y = 2?

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

-

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

-

y(@) = o*(1+e%cr)

v/ Solution by Mathematica
Time used: 0.06 (sec). Leaf size: 19

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

y(z) = * (1 + cle%>
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7.1
7.2
7.3
74
7.5

Chapter 2, differential equations of the first
order and the first degree. Article 14. Equations
reducible to linear equations (Bernoulli). Page
21

problem Ex 1 . . . . . . . . .. 391
problem Ex 2 . . . ... 40}
problem Ex 3 . . . . ... [41]
problem Ex 4 . . . . . . ... 42]
problem Ex 5 . . . .. .. 44
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7.1 problem Ex 1
Internal problem ID [11148]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 14.
Equations reducible to linear equations (Bernoulli). Page 21

Problem number: Ex 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

(—w2+1)y'—2y(1+x)—y% =0
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 64
Ldsolve((l—x’?)*diff (y(x),x)-2x(1+x) *y (x) =y (x) ~(5/2) ,y(x), singsol=all) J

3 3 3
-1+ <— 3lte) In(z1ta) | 3CIte) Wml4e) | 603 4 (—3¢; — )22 + (31 + )z — ¢ — g) y(z)?

y(z)?

=0

v/ Solution by Mathematica
Time used: 1.042 (sec). Leaf size: 76

LDSolve [(1-x72)xy' [x]-2%(1+x) *y [x]==y [x]1~(56/2) ,y [x],x, IncludeSingularSolutionsJ -> True]

y(z)
I 82

(32¢12® — 622 — 96122 + 182 — 3(z — 1)3log(z — 1) + 3(z — 1)3log(z + 1) + 96¢1z — 20 — 32¢;) 2/3
y() =0
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7.2 problem Ex 2

Internal problem ID [11149]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 14.
Equations reducible to linear equations (Bernoulli). Page 21

Problem number: Ex 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

v +y'r =g

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 33

-

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

N\

y(z) = Ve *c; +1
y(x) =—ve e +1

v/ Solution by Mathematica
Time used: 2.1 (sec). Leaf size: 57

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

y(z) = —V1+ e 2*+2a
y(z) = V1+ e w+2a

y(z) = -1
y(z) =1
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7.3 problem Ex 3
Internal problem ID [11150]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 14.
Equations reducible to linear equations (Bernoulli). Page 21

Problem number: Ex 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

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

v Solution by Maple
Time used: 0.14 (sec). Leaf size: 14

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

y(z) = arccos (e~ )¢, + 1)

v Solution by Mathematica
Time used: 1.53 (sec). Leaf size: 81

DSolve[Sin[y[x]]*y' [x]+Sin[x]*Cos[y[x]]==Sin[x],y[x],x, IncludeSingularSolutio#s -> True]

N\ J

y(z) =0
Solve |2 cos(z) tan (M garctanh(cos(y(z)))

2
- an?ty(e)) se (V7 ) seo (V57 ) (108 (sect (%57 )
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7.4 problem Ex 4
Internal problem ID [11151]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 14.
Equations reducible to linear equations (Bernoulli). Page 21

Problem number: Ex 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

4y'z + 3y + e"z'y° =0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 67

Ldsolve (4xx*diff (y(x),x)+3*y(x)+exp(x) *x~4*y(x) "5=0,y(x), singsol=all) J
1
y(z) =
\/ (e*+c)zzx
1
y(z) =
\/—\/(e"" +a)zzx
1
y(z) = -
\/ (e*+c)zx
1
y(z)

A raes
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v/ Solution by Mathematica
Time used: 14.931 (sec). Leaf size: 88

kDSolve [4*xx*y' [x]+3*y[x]+Exp [x] *x~4*y [x] “56==0,y[x] ,x,IncludeSingularSolutions J—> True]

1

YO e e
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7.5 problem Ex 5
Internal problem ID [11152]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 14.
Equations reducible to linear equations (Bernoulli). Page 21

Problem number: Ex 5.

ODE order: 1.

ODE degree: 1.

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

y’_y_—l-]'_‘/y_i_ =0

1+z

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 81

Ldsolve (diff(y(x),x)- (y(x)+1)/(x+1)=sqrt(1+y(x)),y(x), singsol=all) J

(—ay(@) +1+cx?+ 2c + 1)) Vy(z) +1— (1 +2) (—cry(z) — 1+ c12? + (2¢; — 1) z)

(2 42z —y(z)) (—\/W—i-l-l-w)

=0

v Solution by Mathematica
Time used: 0.418 (sec). Leaf size: 60

LDSolve [y'[x]- (y[x]+1)/(x+1)==Sqrt[1+y[x]],y[x],x,IncludeSingularSolutions —>J True]

2\/y(z) + larctan (%)
—y(z) -1

Solve +log (y(z) — (z+1)*+1) —log(z+1) = c1,y()
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8.1
8.2
8.3

Chapter 2, differential equations of the first
order and the first degree. Article 15. Page 22

problem Ex 1 . . . . . . .. 46l
problem Ex 2 . . . ... 48]
49

problem Ex 3 . . . . ...

45



8.1 problem Ex 1
Internal problem ID [11153]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 15.
Page 22

Problem number: Ex 1.

ODE order: 1.

ODE degree: 1.

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

z'y(3y + 2y'z) + 2%(4y + 3y'z) = 0

v/ Solution by Maple
Time used: 1.547 (sec). Leaf size: 39

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

_ RootOf (xz_Z8 -2 Zc, — 01)6 x? — 2¢

z2c;

y(z)
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v/ Solution by Mathematica
Time used: 60.464 (sec). Leaf size: 1769

kDSolve [x~4x*y [x] * (3*y [x] +2*x*y ' [x] )+ x~2*(4*y[x]+3*x*y' [x])==0,y[x],x, IncludeSjingularSolution

y) > —55

% i/e—Gcl <\/4866c1x18 + 8leBeig1l6 — Qeder

3 2 62/3e—2c1
2 € + 5

:l:4
3\/6—6(:1 (\/486601x18 + 8leBergl6 ge4clx8)

_|_
2v/3
112 9 92/3p—2c1 %f’/e‘ﬁcl (\/486601 x'8 4 8leBeigl6 — Qe
PR J— + —
4 2/3 6
2" \3/5{”/6_601 (\/4866°1x18 + 81eBerg16 — 964clx8> e
1
y(z) o2
\ V6 i/e—‘scl (\/ 48ebe1x18 4 8leBer g6 — 9eder gt
2/30—2c
:c% _ 2 62/3e—2¢1 + -
3\/6_661 (\/4866013618 + 81eBerg16 — 964clx8>
+
2V/3
112 9 92/3g—21 \?/5\3/6—6‘31 (\/4866013:18 + 81e8c1xl6 — Q¢
R N 2/3.,6
" e/gi’/e_ﬁcl (\/4866013318 + 8ledergl6 — 964‘31568) e
1
y(z) o2
/s V6 i/e‘“l <\/ 48ebe1 18 4 8leBe1xl6 — gedery!
z% _ 2 62/3e—2a1 + -
3\/6‘601 (\/ 48ebe1 18 4 8leBergl6 — 964clx8>
2V/3
112 2 92/3¢—2ey7 \3/§</6_601 <\/4866°1 x'8 + 8lederzl6 — 9e

4 2/3 .6
2 |z \?’/5\3/6—&1 <\/4866c1x18 + 8leBeigpl6 — 964c1x8) 3z



8.2 problem Ex 2
Internal problem ID [11154]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 15.
Page 22

Problem number: Ex 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y*(3y — 6y'z) —x(y — 2y'z) = 0

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

-

Ldsolve (y (%) ~2% (3*y (x) -6*x*diff (y(x) ,x)) -x*(y(x)-2*x*diff (y(x),x))=0,y(x), sin}sol=all)

y(z) = —@
e = Vo
y(z) = vz

v/ Solution by Mathematica
Time used: 6.194 (sec). Leaf size: 74

LDSolve [y [x] ~2* (3*y [x] -6*x*y' [x]) - x*(4*y[x]-2*x*y' [x])==0,y[x],x, IncludeSingujLarSolut ions ->

iz /W (=8e~3a13)

y(z) — 3
i/ W (—3e—3c123)

y(z) = 3

y(z) =0
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8.3 problem Ex 3
Internal problem ID [11155]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 15.
Page 22

Problem number: Ex 3.

ODE order: 1.

ODE degree: 1.

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

-

2yz® —y* — (22" +yz)y =0

v Solution by Maple
Time used: 0.594 (sec). Leaf size: 47

Ldsolve((2*x"3*y(x)—y(x)"2)—(2*x’“4+x*y(x))*diff(y(x) ,x)=0,y(x), singsol=all) J

C1 <\/4$4 + C% + Cl>
- 2x
C1 (—Cl + / 4t + C%)

2z

y(z)

y(z) =

v/ Solution by Mathematica
Time used: 1.279 (sec). Leaf size: 76

LDSolve [(2*%x™3xy [x] -y [x] ~2) - (2*x"4+x*xy [x] ) *y' [x]==0,y [x] ,x, IncludeSingularSoluJL.ions -> Truel

y(z) - —z+ \V144c1z4

2 4
y(z) > ———
z+ 1+4cix

1
2

y(z) =0
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9.1
9.2
9.3
9.4
9.5
9.6

Chapter

2, differential equations of the first

order and the first degree. Article 16.
Integrating factors by inspection. Page 23

problem Ex 1
problem Ex 2
problem Ex 3
problem Ex 4
problem Ex 5
problem Ex 6
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9.1 problem Ex 1
Internal problem ID [11156]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 16.
Integrating factors by inspection. Page 23

Problem number: Ex 1.

ODE order: 1.

ODE degree: 1.

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

Yy —yz+y'z’ =0

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

e hY

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

N\ J

y(z) = In(z)+ ¢

v/ Solution by Mathematica
Time used: 0.227 (sec). Leaf size: 19

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

y(@) = log(z) + c1

y(x) =0
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9.2 problem Ex 2
Internal problem ID [11157]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 16.
Integrating factors by inspection. Page 23

Problem number: Ex 2.

ODE order: 1.

ODE degree: 1.

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

y’m—y !
22 =0
1’2—y2 Yy

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 27

Ldsolve((x*diff(y(x),x)—y(x))/sqrt(x“2—y(x)“2)=x*diff(y(x),x),y(x), singsol=a;}>

—Cl=0

v/ Solution by Mathematica
Time used: 0.896 (sec). Leaf size: 29

‘ DSolve [(x*y' [x]-y[x])/Sqrt[x~2-y[x]~2]==x*y' [x],y[x],x, IncludeSingularSolutio#s -> Truel

Solve [arctan <M> +y(z) =, y(x)]
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9.3 problem Ex 3
Internal problem ID [11158]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 16.
Integrating factors by inspection. Page 23

Problem number: Ex 3.

ODE order: 1.

ODE degree: 1.

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

y—(—y+a)y=—z

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 24

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

y(z) = tan (RootOf (—2_Z + In (sec (_Z)Z) +2In(z)+2¢1)) z

v/ Solution by Mathematica
Time used: 0.056 (sec). Leaf size: 36

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

2 T

Solve B log (y(z')z + 1) — arctan (M> = —log(z) + c1,y(x)
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9.4 problem Ex 4
Internal problem ID [11159]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 16.
Integrating factors by inspection. Page 23

Problem number: Ex 4.

ODE order: 1.

ODE degree: 1.

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

2

y' —2ayy = —x

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 23

e hY

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

N\ J

y(@) =Via+z)z
y(@) = —v(a+z)z

v/ Solution by Mathematica
Time used: 0.304 (sec). Leaf size: 38

-

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

T

y(z) = —Vavr +a
y(z) = Vv +a



9.5 problem Ex 5
Internal problem ID [11160]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 16.
Integrating factors by inspection. Page 23

Problem number: Ex 5.

ODE order: 1.

ODE degree: 1.

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

—y? +2zyy = —x

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

e hY

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

N\ J

y(@) = V-z(n(z) — )
y(@)=—V(-In(z) +a)z

v/ Solution by Mathematica
Time used: 0.298 (sec). Leaf size: 44

-

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

y(@) = —vzy/—log(z) + o1
y(z) = Vz\/—log(z) + o1

%)



9.6 problem Ex 6
Internal problem ID [11161]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 16.
Integrating factors by inspection. Page 23

Problem number: Ex 6.

ODE order: 1.

ODE degree: 1.

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

2

yr—y—y’ =g

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

e hY
dsolve (x*diff (y(x),x)-y(x)=x"2+y(x)"2,y(x), singsol=all)

N\ J

y(x) =tan (¢ + )z

v/ Solution by Mathematica
Time used: 0.277 (sec). Leaf size: 12

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

y(z) = xtan(x + ¢;)
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10 Chapter 2, differential equations of the first
order and the first degree. Article 17. Other

forms which Integrating factors can be found.

Page 25

10.1 problem Ex 1 . . . . . . . . .
10.2 problem Ex 2 . . . . . ..
10.3 problem Ex 3 . . . . . . ..
10.4 problem Ex 4 . . . . . . . . .. e
10.5 problem Ex 6 . . . . . . . . .
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10.1 problem Ex 1
Internal problem ID [11162]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 17.
Other forms which Integrating factors can be found. Page 25

Problem number: Ex 1.

ODE order: 1.

ODE degree: 1.

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

6yz + 3y® + (22% + 3yz) y' = —32°

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 63

Ldsolve((3*x‘2+6*x*y(x)+3*y(x)‘2)+(2*x‘2+3*x*y(x))*diff(y(x),X)=0,y(x), singsq}=a11)

—dcix? — \/—2c224 + 6

y(z) = 6oz
—4c13? + \/—2c214 + 6
y(@) = 6o

v Solution by Mathematica
Time used: 2.7 (sec). Leaf size: 135

LDSolve [(3*x~2+6xx*y [x] +3*y [x] ~2) +(2*x~2+3*x*y [x]) *y' [x]==0,y[x],x, IncludeSing#larSolutions -

472 + /=224 + 6elar

y(z) = — o
(2) = —4z% + /=22 + 6ete
Y 6x
V2v/—z* + 4z?
y(@) =~ 62

y(z) —

V2v/—z — 4x?
6z
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10.2 problem Ex 2
Internal problem ID [11163]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 17.
Other forms which Integrating factors can be found. Page 25

Problem number: Ex 2.

ODE order: 1.

ODE degree: 1.

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

(:c2 +y?+ 2y) y =2z

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

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

(y(ac)2 + x2) V@ 4 =0

v/ Solution by Mathematica
Time used: 0.245 (sec). Leaf size: 24

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

Solve [x2ey(x) + ey(w)y(aﬂ)2 = ¢y, y(x)]
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10.3 problem Ex 3
Internal problem ID [11164]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 17.
Other forms which Integrating factors can be found. Page 25

Problem number: Ex 3.

ODE order: 1.

ODE degree: 1.

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

y'+2y+ (YPr+2y* —4z)y' =0

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

| dsolve ((y (x)"4+2+y (x))+(xry (x) "3+2%y (x) “4-4*x)*diff (y (x) ,x)=0,y(x), singsol=all)

(=y(@)* +a1) y(2)* _
y(z)* +2

x_
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v/ Solution by Mathematica
Time used: 60.318 (sec). Leaf size: 2021

kDSolve [(y [x]~4+2*y [x])+(xxy [x] ~3+2*y [x] "4-4#*x) *y' [x]==0,y[x],x, IncludeSingulachSolutions -> 1T

1 </54x3 + /(5423 4 144c1x — 2¢,3) 2 — 4 (24x + ¢,2) 3 + 144y — 2¢43
2\ 32

+

3</ 54x3 + \/(54x3 +
1 Q/54x3 + \/(54x3 + 144c1z — 2¢13) 2 — 4 (242 + ¢12) 3 + 14412 — 2¢,3
5 |-

8 -
3V2 3¢/542 + /(5427 -
_r
4
y(z) =
1 6/541:3 + /(5423 4 144c1x — 2¢,3) 2 — 4 (24x + ¢,2) 3 + 144y — 2¢43
2\ 3v/2

+
3{‘/ 5423 + /(5423 +
1 €/54:v3 + \/(54:1:3 + 144c1z — 2¢13) 2 — 4 (24z + ¢12) 3 + 14412 — 2¢43

+_ —_

- _
2 3V2 3¢/5423 + \/(54a? -
_r
4
y(z)
1 </54x3 + /(54x3 + 144c,7 — 2¢,3) 2 — 4 (242 + ¢12) 3 + 144ci2 — 2¢43
_> Py 3
2 3V2 3y/5425 + /(540 + 14
1 \3/54333 + \/(54:1:3 + 144c1x — 2¢13) 2 — 4 (24x + ¢12) 3 + 144c12 — 2¢43
N g _
3V2 34/542 + /(5427 -
_r
4
y(z)
1 {’/54303 + \/(54303 + 144c1z — 2¢13) 2 — 4 (242 + ¢12) 3 + 1441z — 2¢,3
_> — A1 +
2 372

3{’/ 5423 4+ \/(54x3 4 14
[




10.4 problem Ex 4
Internal problem ID [11165]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 17.
Other forms which Integrating factors can be found. Page 25

Problem number: Ex 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

ya® — gt + (y3x—z4) Y =0

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

!dsolve((x“3*y(x)—y(x)”4)+(y(x)“3*x—x”4)*diff(y(x),x)=0,y(x), singsol=all)

o) = - L)
y(z) = —(i\/g; oL
y(z) =z

y(z) = az
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v/ Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 99

e

kDSolve [(x~3*y[x] -y [x] ~4)+(y [x] "3*x-x"4)*y' [x]==0,y[x],x, IncludeSingularSolutiﬁ;ms -> True]

y(z) >z

y(x) — —%z(x/g - z) x
y(x) — %Z(\/g_'_ z) x
y(x) = oz

y(z) =>

y(x) — —%z(x/g - z) x
y(x) — %2(\/5-1— z) x
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10.5 problem Ex 6
Internal problem ID [11166]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 17.
Other forms which Integrating factors can be found. Page 25

Problem number: Ex 6.

ODE order: 1.

ODE degree: 1.

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

2

y* 4+ 2ymz + (y’m —mz® —2yz)y =z

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

Ldsolve ((y (%) "2-x"2+2*m*x*y (x) ) + (m*y (x) ~2-m*x~2-2%x*y (x) ) *diff (y (x) ,x)=0,y(x) ,J singsol=all)

_m-— \/—4c3x? — deyx + m?

y(z) 20
m+ \/—4c2z? — dcyz + m?
y(z) = 2

v/ Solution by Mathematica
Time used: 3.604 (sec). Leaf size: 89

e

kDSolve [(y [x] "2-x"2+2*m*x*y [x] )+ (m*y [x] “2-m*x~2-2*x*y [x] ) *y' [x]==0,y[x],x, Inclﬁ.ldeSingularSolu

1
y(x) — 3 (—\/e2clm2 — 42 4 4ecr1x — eclm)

1
y(x) — 3 (\/ezclm2 — 42 4 4ecrx — eclm>
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11 Chapter 2, differential equations of the first
order and the first degree. Article 18.

Transformation of variables. Page 26

11.1 problem Ex 1 . . . . . . . . . . . . e
11.2 problem Ex 2
11.3 problem Ex 3
11.4 problem Ex 4
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11.1 problem Ex 1

Internal problem ID [11167]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 18.
Transformation of variables. Page 26

Problem number: Ex 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

vz —y+ 22%y = 23

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

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

X —x2?
y(z) = 5 +ze "

v/ Solution by Mathematica
Time used: 0.082 (sec). Leaf size: 21

LDSolve [x*y' [x]-y[x]+2*x~2*y[x]-x"3==0,y[x] ,x,IncludeSingularSolutions -> True?

1 .
y(x) = x 3 + cie

66



11.2 problem Ex 2

Internal problem ID [11168]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 18.
Transformation of variables. Page 26

Problem number: Ex 2.

ODE order: 1.

ODE degree: 1.

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

y+z)y =1
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 21
Ldsolve ((x+y(x))*diff (y(x),x)-1=0,y(x), singsol=all) J

y(z) = — LambertW (—cie™ ') —1—z

v Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 24

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

y(z) = —W(a (—e_‘”_l)) —z—1
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11.3 problem Ex 3

Internal problem ID [11169]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 18.
Transformation of variables. Page 26

Problem number: Ex 3.

ODE order: 1.

ODE degree: 1.

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

W -yrt+y=-z

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

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

N J

y(z) = tan (RootOf (—2_Z + In (sec (_Z)2) +2In(z)+2¢1)) z

v/ Solution by Mathematica
Time used: 0.052 (sec). Leaf size: 36

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

Solve E log (%“’2)2 + 1) _ arctan (@) — _log(z) + o, y(ac)]
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11.4 problem Ex 4
Internal problem ID [11170]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 18.
Transformation of variables. Page 26

Problem number: Ex 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

yr — ay + y*b = cx®

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

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

tanh (M) Vet
y(z) = 7

v/ Solution by Mathematica
Time used: 0.533 (sec). Leaf size: 153

‘ DSolve [x*y' [x]-axy [x]+b*y[x] "2==c*x~ (2*a),y[x],x,IncludeSingularSolutions -> True]

Ver® (— cos (ﬁﬁxa ) + ¢; sin (‘/jb‘[“a ) )

a a

a (sin (‘/jb;fcwa> + ¢; cos (‘/jb;ﬁma ))
Vex® tan ( Vobi/ent )

a

y(z) = W

y(z) —




12 Chapter 2, differential equations of the first
order and the first degree. Article 19. Summary.

Page 29
12.1 problem Ex 1 . . . . . . . . . .. 71l
12.2 problem Ex 2 . . . . . . . ... e 2]
123 problem Ex 3 . . . . . . . . 73]
124 problem Ex 4 . . . . . .. [74
12,5 problem Ex 5 . . . . . .. 751
12.6 problem Ex 6 . . . . . . . ... [77]
12.7 problem Ex 7 . . . . . . . 78]
128 problem Ex 8 . . . . . . . . [79]
12.9 problem Ex 10 . . . . . . . . oL 801
12.10problem Ex 11 . . . . . . . . . e [T
12.11problem Ex 12 . . . . . . . . . . .. e 821
12.12problem Ex 13 . . . . . . . . . 83|
12.13problem Ex 14 . . . . . . ..o 84
12.14problem Ex 15 . . . . . . .. oL 851
12.15problem Ex 16 . . . . . . . . .. 86l
12.16problem Ex 17 . . . . . . . . .. BT
12.17problem Ex 18 . . . . . . . . . 88]
12.18problem Ex 19 . . . . . . .. Lo 89
12.19problem Ex 20 . . . . . . . .o 901
12.20problem Ex 21 . . . . . . . . OT]
12.21problem Ex 22 . . . . . . . . ... e 92]
12.22problem Ex 23 . . . . . . .. 93]
12.23problem Ex 24 . . . . . ..o 94
12.24problem Ex 25 . . . . . . L 96!
12.25problem Ex 26 . . . . . . . . . ... 98]
12.26problem Ex 27 . . . . . . . . 99
12.27problem Ex 28 . . . . . . . .. 1001
12.28problem Ex 29 . . . . . ... [LOTl
12.29problem Ex 30 . . . . . . . . 102

70



12.1 problem Ex 1
Internal problem ID [11171]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 19.
Summary. Page 29

Problem number: Ex 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

o\/1—y2+yvV—a2+1y =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 40

Ldsolve(x*sqrt(1—y(x)’"2)+y(x)*sqrt(1—x“2)*diff(y(x),x)=0,y(x), singsol=all) J

(-1+2)(1+2)  (-1+y(@) @@ +1) 6 =0
—z°+1 1-y(z)”

v Solution by Mathematica
Time used: 3.778 (sec). Leaf size: 77

-

N
LDSolve [x*Sqrt [1-y [x] ~2] +y [x] *Sqrt [1-x~2] *y' [x]==0,y[x] ,x, IncludeSingularSolut )ﬁons -> True]

y(x) — —\/x2 —c (ZM—I— cl)
y(x) = (/22— ¢ (2\/@ + cl>

y(z) — —1
y(z) =1
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12.2 problem Ex 2
Internal problem ID [11172]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 19.
Summary. Page 29

Problem number: Ex 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

V11— +vV-22+1y =0

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

‘ dsolve(sqrt (1-y(x)~2)+sqrt (1-x"2) *diff (y(x),x)=0,y(x), singsol=all) J

y(z) = —sin (arcsin (z) + ¢;)

v/ Solution by Mathematica
Time used: 0.496 (sec). Leaf size: 47

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

V1—22?
y(x) — cos (2 arctan <x—+1> + cl>
y(x) —» —1
y(z) =1

y(z) — Interval[{—1,1}]
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12.3 problem Ex 3
Internal problem ID [11173]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 19.
Summary. Page 29

Problem number: Ex 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y'—x2y=x5

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

Ldsolve (diff (y(x) ,x)-x"2*y(x)=x"5,y(x), singsol=all) J

3

y(z) = -2 —34+e5¢

v Solution by Mathematica
Time used: 0.111 (sec). Leaf size: 24

-

LDSolve [y' [x]-x"2*y[x]==x"5,y[x] ,x,IncludeSingularSolutions -> True]

23
y(z) = —2° +cies —3

73
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12.4 problem Ex 4
Internal problem ID [11174]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 19.
Summary. Page 29

Problem number: Ex 4.

ODE order: 1.

ODE degree: 1.

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

(y-2)y =1

v Solution by Maple
Time used: 0.109 (sec). Leaf size: 29

Ldsolve ((y(x)-x)"2xdiff (y(x) ,x)=1,y(x), singsol=all) J

n(y@)—z—1) hye) —c+l)
2 2

y(x) + =0

v/ Solution by Mathematica
Time used: 0.23 (sec). Leaf size: 33

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

Solve [y(z) + %log(—y(m‘) +z+1)— %log(y(a:) —z+1)=cy,y(z)
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12.5 problem Ex 5
Internal problem ID [11175]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 19.
Summary. Page 29

Problem number: Ex 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Yz +y+ezlyt=0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 64

dsolve (x*diff (y(x),x)+y(x)+x"4*y(x) “4*exp(x)=0,y(x), singsol=all)

N J

1
Y e rarte
1+iv/3
y(z) = — 1
2(83e*+ 1)z
iv3—1
y(z) =

2(3e” +cl)% x
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v/ Solution by Mathematica
Time used: 11.276 (sec). Leaf size: 79

kDSolve [x*xy' [x]+y [x]+x~4*y[x] “4*Exp[x]==0,y[x] ,x,IncludeSingularSolutions -> T#ue]
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12.6 problem Ex 6
Internal problem ID [11176]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 19.
Summary. Page 29

Problem number: Ex 6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

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

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

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

y(xz) = — LambertW (—Cle )

T

v/ Solution by Mathematica
Time used: 4.764 (sec). Leaf size: 26

-

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

y(z) — —W(—GHI>

y(z) =0

7



12.7 problem Ex 7
Internal problem ID [11177]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 19.
Summary. Page 29

Problem number: Ex 7.

ODE order: 1.

ODE degree: 1.

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

(y—x)y'+y=0

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

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

T
 LambertW (—ze—<)

y(z) =

v Solution by Mathematica
Time used: 5.289 (sec). Leaf size: 25

LDSolve [(y[x]-x)*y' [x]+y[x]==0,y[x] ,x,IncludeSingularSolutions -> True] J
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12.8 problem Ex 8
Internal problem ID [11178]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 19.
Summary. Page 29

Problem number: Ex 8.

ODE order: 1.

ODE degree: 1.

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

vz—y—+22+y?=0

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

‘ dsolve (x*diff (y(x) ,x)-y(x)=sqrt(x~2+y(x)~2),y(x), singsol=all) J
2 2
—cz® +y(z) +\/y (2)" + 22
x? =0

v/ Solution by Mathematica
Time used: 0.582 (sec). Leaf size: 27

-

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

y(x) — %e_cl (—1 + 62°1x2)
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12.9 problem Ex 10
Internal problem ID [11179]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 19.
Summary. Page 29

Problem number: Ex 10.

ODE order: 1.

ODE degree: 1.

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

Yr—y—22—y?=0

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

‘ dsolve(x*diff (y(x) ,x)-y(x)=sqrt(x~2-y(x)~2),y(x), singsol=all) J

y()
22—y (z)?

— arctan +In(z) —c1=0

v/ Solution by Mathematica
Time used: 0.395 (sec). Leaf size: 18

e N
LDSolve [x*y' [x]-y[x]==Sqrt[x~2-y[x]~2],y[x],x,IncludeSingularSolutions -> True)j]

y(z) — —z cosh(ilog(z) + ¢1)
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12.10 problem Ex 11
Internal problem ID [11180]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 19.
Summary. Page 29

Problem number: Ex 11.

ODE order: 1.

ODE degree: 1.

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

z sin (Q) — gy cos <Q> +  cos (g> y =0
x x T

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

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

y(x) = x arcsin (i>

xIrcy

v/ Solution by Mathematica
Time used: 15.438 (sec). Leaf size: 21

-

LDSolve [(x*Sin[y[x]/x]-y[x]*Cos [y [x]/x])+x*Cos [y [x]/x]*y' [x]==0,y[x],x, Include}a‘ingularSolutio

y(x) — zarcsin (%)
y() =0

81



12.11 problem Ex 12

Internal problem ID [11181]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906
Section: Chapter 2, differential equations of the first order and the first degree. Article 19.

Summary. Page 29
Problem number: Ex 12.
ODE order: 1.

ODE degree: 1.

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

‘cl

-

—2y+ 2z —y+4)y=—x—-5

v Solution by Maple

Time used: 0.766 (sec). Leaf size: 117

Ldsolve ((x-2%y (x)+5) +(2*x-y (x) +4) *diff (y(x) ,x)=0,y(x), singsol=all) J

y(z)

(iv3—1) (3\/3 \/27(;% (1+2)°—1427¢,(1 -|-.’L'))§ —3iV/3 — 3+6(3\/§ \/27(;% (14+z)?—-1+2

6 (3\/3 \/27(;% (14z)* —1427¢; (14 x)) c1

v/ Solution by Mathematica

Time used: 60.282 (sec). Leaf size: 1601

LDSolve [(x-2xy [x] +5) +(2*xx-y [x] +4) #y ' [x]==0,y[x] ,x,IncludeSingularSolutions -> jl‘rue]

Too large to display
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12.12 problem Ex 13
Internal problem ID [11182]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 19.
Summary. Page 29

Problem number: Ex 13.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

J+ y 42241
(—22 + 1)% (-2 +1)*

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

‘dsolve (diff (y(x),x)+y(x)/(1-x"2)~(3/2)= (x+(1-x"2)~(1/2))/(1-x"2)"2,y(x), singsol=all)

_ eﬁ(x+\/T+l) _#ﬂ
Ve </ (-1+2)*(1+2)" dx+01>e o

v/ Solution by Mathematica
Time used: 0.358 (sec). Leaf size: 38

-

LDSolve [y' x]+y[x]/(1-x"2)"(3/2)== (x+(1-x"2)"(1/2))/(1-x"2)"2,y[x],x, IncludeS}ingularSolution
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12.13 problem Ex 14
Internal problem ID [11183]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 19.
Summary. Page 29

Problem number: Ex 14.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

(-2’ +1)y —yz — y’az =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 22

Ldsolve ((1-x"2) *diff (y(x) ,x)-x*y(x)=a*x*y(x)"2,y(x), singsol=all) J

1
€Tr) =
y(=) V=-1+z+v14+zci—a

v/ Solution by Mathematica
Time used: 4.13 (sec). Leaf size: 47

LDSolve [(1-x72) *y' [x]-x*y [x]==a*x*y[x] "2,y [x] ,x,IncludeSingularSolutions -> Trﬁ.\e]

e
z) = —
y() —V1 — 22 + aex
y(z) =0
1
y(z) - 4
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12.14 problem Ex 15
Internal problem ID [11184]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 19.
Summary. Page 29

Problem number: Ex 15.

ODE order: 1.

ODE degree: 1.

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

ry*(By +y'z) — 2y +y'z =0

v Solution by Maple
Time used: 0.125 (sec). Leaf size: 45

-

Ldsolve ((xxy (x)~2) % (3*y (x) +x*diff (y(x) ,x)) - (2*y(x) -x*diff (y(x),x))=0,y(x), sin}sol=all)

c1 — /4 + 2
y(z) = T

c1 + /4x° + ¢
y(z) = 573

v/ Solution by Mathematica
Time used: 1.836 (sec). Leaf size: 75

LDSolve [(x*y [x] ~2) * (3xy [x] +x*y' [x]) - (2*y [x] -x*y' [x])==0,y[x],x, IncludeSingular?olutions -> Tr

VAzS f &0 4 et

_>
y(z) 573
VAT + e — 3
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12.15 problem Ex 16
Internal problem ID [11185]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 19.
Summary. Page 29

Problem number: Ex 16.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

(2 +1) ¥ +y = arctan (z)

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

( hY

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

N\ J

y(z) = arctan (z) — 1 + e~ ¥tan(@e,

v Solution by Mathematica
Time used: 0.23 (sec). Leaf size: 18

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

y(x) — arctan(z) + cie” @etan@ _ 1
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12.16 problem Ex 17
Internal problem ID [11186]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 19.
Summary. Page 29

Problem number: Ex 17.

ODE order: 1.

ODE degree: 1.

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

5yz — 3y + (32> — Ty’z) y' =0

v/ Solution by Maple
Time used: 1.453 (sec). Leaf size: 49

| dsolve ((Bxky (x)-3%y (x)~8)+(34x"2-T*x+y (x) "2)*diff (y(x),x)=0,y(x), singsol=all)

3 5 2
y(x) = RootOf (xi_Z7 — ZBx2 — cl>
2

y(z) = RootOf (a:%_Z7 — _Zgac% + cl>

v/ Solution by Mathematica
Time used: 7.756 (sec). Leaf size: 288

-

N
LDSolve [(5*x*y [x] -3*y [x] "3) +(3*x~2-7T*x*y [x] ~2) *y"' [x]==0,y[x],x, IncludeSingularj&olutions -> Tr

y(x) — Root [4#17333 — 8H#152% + 4#132° — ¢ %&, 1]
y(z) — Root [4#17z° — 8#1°2* + 4#1%2° — ¢,%&;, 2]
y(z) — Root [4#17:1:3 — 8415z + 4#132° — ¢, 2&, 3]
y(z) — Root [4#17:103 — 8415z + 4#132° — ¢, 2&, 4]
y(z) — Root [4#173103 — 8#1°z* + 4#132° — ¢,2&, 5]
y(z) — Root [4#17303 — 84#1°z* + 4#132° — ¢,2&, 6]
y(z) — Root [4#173103 — 84#1°z* + 4#1325 — ¢,2&, 7}
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12.17 problem Ex 18
Internal problem ID [11187]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 19.
Summary. Page 29

Problem number: Ex 18.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

in (2
Y +ycos(z) = Smé z)
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 15
Ldsolve(diff (y(x),x)+y(x)*cos (x)=1/2*sin(2*x) ,y(x), singsol=all) J

y(z) = sin (z) — 1 + e *0@)¢,

v/ Solution by Mathematica
Time used: 0.089 (sec). Leaf size: 18

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

y(z) — sin(z) + cre” 0@ — 1
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12.18 problem Ex 19
Internal problem ID [11188]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 19.
Summary. Page 29

Problem number: Ex 19.

ODE order: 1.

ODE degree: 1.

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

vr+y—yz=0

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

e hY

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

N\ J

v/ Solution by Mathematica
Time used: 0.207 (sec). Leaf size: 23

e hY

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

N\ J

2z

y(.’L’) - _.’E2 —2¢,

y(z) =0
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12.19 problem Ex 20
Internal problem ID [11189]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 19.
Summary. Page 29

Problem number: Ex 20.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

1-2)y—(y+zy' =0

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

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

Tz
&

e

y(z) = LambertW (

v/ Solution by Mathematica
Time used: 5.134 (sec). Leaf size: 21

-

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

y(z) & W(ze ™)
y(x) =0
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12.20 problem Ex 21
Internal problem ID [11190]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 19.
Summary. Page 29

Problem number: Ex 21.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

322y + (x3 +y2x3) Y =0

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

Ldsolve(3*x“2*y(x)+(x”3+x“3*y(x) ~2)*diff (y(x),x)=0,y(x), singsol=all) J
1
y(z) = -
LambertW(i—};)

v/ Solution by Mathematica
Time used: 6.245 (sec). Leaf size: 46

e

kDSolve [3xx~2xy [x]+(x"3+x"3*y [x] "2) *y' [x]==0,y[x] ,x,IncludeSingularSolutions -# True]

y(x) = —|W (e;l>
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12.21 problem Ex 22
Internal problem ID [11191]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 19.
Summary. Page 29

Problem number: Ex 22.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rationall

(a*+9*) (@ +yy) — (& + " +2) Yz —y) =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 45

( hY

dsolve((x“2+y(x)“2)*(x+y(x)*diff(y(x),x))=(x‘2+y(x)‘2+x)*(x*diff(y(x),x)—y(x)?,y(x), singsol

N\ J

y(z) = — cot (RootOf (—2_Z+ 21n (2csc (2°2%+cot(_Z)z+ z)
—In (csc(_2)°2%) +2¢1))

v Solution by Mathematica
Time used: 0.548 (sec). Leaf size: 53

LDSolve [(x~2+y[x] ~2) * (x+y [x]*y' [x])==(x"2+y [x] "2+x) * (x*y ' [x]-y[x]),y[x],x, Incl#deSingularSolu

1 T 1 2 2 1 2 2 _
Solve {5 arctan (@) ~1 log (w +y(x) ) +§ log (2x +2y(x) —y(ac)—i—x) =c1,y(x)
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12.22 problem Ex 23
Internal problem ID [11192]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 19.
Summary. Page 29

Problem number: Ex 23.

ODE order: 1.

ODE degree: 1.

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

3y+ 2z +3y—5)y =—-2zx+1

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

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

Wl

9 &z _ T
y(z) = —?z — 4 LambertW (—ﬁ#) -

v/ Solution by Mathematica
Time used: 5.457 (sec). Leaf size: 43

e

kDSolve [(2#x+3*y [x] -1)+(2*x+3*y [x] -5) *y ' [x]==0,y[x],x, IncludeSingularSolutionsJ -> Truel

2z
3

y(z) —» —4W (—e711) —

[SUREEN|

y(z) — %(—230 -7
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12.23 problem Ex 24
Internal problem ID [11193]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 19.
Summary. Page 29

Problem number: Ex 24.

ODE order: 1.

ODE degree: 1.

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

y? —22%y + (29’ — %)y’ =0

v/ Solution by Maple
Time used: 0.266 (sec). Leaf size: 71

Ldsolve((y(x)”3—2*x“2*y(x) )+(2%xxy (x) "2-x"3) *diff (y(x),x)=0,y(x), singsol=all)

2clx3—2\/c%x6+4
S A m

c1a3
y(z) = 5
\/5 01w3+,/c%x6+4 .
c1x3
y(z) = 5
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v/ Solution by Mathematica
Time used: 15.638 (sec). Leaf size: 277

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

\/xQ _ Vab—4e?a

234/ 26 —4e2c1
z) = — -
y(z) 7
N
x) = a
y(z) 7
o=
r) = —~+—
y(z) 7
72 — Yzt
r) - +—
y(z) 7
Vbt
y(z) 7
V6423
AU
y(z) 5
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12.24 problem Ex 25
Internal problem ID [11194]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 19.
Summary. Page 29

Problem number: Ex 25.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rationall

2y°2° —y+ (2y°2® —2)y' =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 361

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

y(z) =
2
(—((—9 + /1228 — 36¢,28 + 36c3xt — 12c322 + 81) x2) 22125 (2% — cl)) 123

W=

6((—9 + /122° — 36,25 + 36c32t — 123327 + 81) x2> -

y(z) =
2
((1 +iv/3) ((~9+ v/1205 = 36c,2 + 36fa" — 12cfa? + 81) 2?) " + (138 - 31) 28a?(a? - c1)> :
- 1
12((—9 + /1228 — 36¢, 26 + 363zt — 12c322 + 81) x2> 'z
y(z)

\

2
2535 ((z\/§ —1) ((—9 + /1228 — 36¢,20 + 36c3x* — 12322 + 81) x2> P 425222 — o)) <i3% + 3%)

J— /

12((—9 + /1228 — 36¢,20 + 36c3 7t — 12322 + 81) x2> z
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v/ Solution by Mathematica
Time used: 46.278 (sec). Leaf size: 358

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

V2(—2% 4 c12)
f/—27x2 + /72924 + 10823 (23 — c;z) 3

y(z) —

N \/ —27x2 + /72924 + 10823 (23 — c;7) 3

3v2z
(14iv3) (2% — e1z)

22/3 {'/—273:2 + /72924 + 10823 (23 — c;z) 3

(1—14v3) Q/—27a:2 + /729x* 4 10823 (23 — c12) 3

6v/2x
(1 —iv3) (2% — c12)

22/3 \/ —27x2 + /72924 + 10823 (23 — c;7) 3

y(z) —

y(z) —

(14iv3) {’/—27x2 + /729x* 4 10823 (23 — c1z) 3
6v/2z
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12.25 problem Ex 26
Internal problem ID [11195]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 19.
Summary. Page 29

Problem number: Ex 26.

ODE order: 1.

ODE degree: 1.

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

(2> +9%) (e +yy) +V1+ 22+ 2 (y—y'z) =0

v Solution by Maple
Time used: 0.125 (sec). Leaf size: 25

Ldsolve((x‘2+y(x)‘2)*(x+y(x)*diff(y(x),x))+(1+x‘2+y(x)‘2)“(1/2)*(y(x)-x*diff(y}x),X))=0,Y(X),

z 2
arctan [ —— | +1/14+22+y(x) " —c1 =0
<y (x)> \/ vie) e
v/ Solution by Mathematica
Time used: 0.454 (sec). Leaf size: 27

LDSolve [(x"2+y [x] ~2) * (x+y [x] *y' [x])+(1+x"2+y [x]~2) " (1/2) *(y [x] -x*y' [x])==0,y [x}] ,X,IncludeSing

Solve [arctan <$) + V22 +y@P +1=c,y(z)
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12.26 problem Ex 27
Internal problem ID [11196]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 19.
Summary. Page 29

Problem number: Ex 27.

ODE order: 1.

ODE degree: 1.

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

eg—i-e;(l—f) y =-1
)
v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 44

Ldsolve((1+exp(y(x)/x))+exp(x/y(x))*(1—x/y(x))*diff(y(x),x)=0,y(x), singsol=a¥})

e—a (_a—1)
1

- d_a+ln(z)+c |z
ae—o +e—“—ej+1>

y(z) = RootOf /_Z a(_

v/ Solution by Mathematica
Time used: 0.429 (sec). Leaf size: 63

LDSolve [(1+Exp [y [x1/x1)+Exp [x/y [x]1* (1-x/y [x])*y' [x]==0,y[x] ,x, IncludeSingular?olutions -> Tr

e eﬁ(K[l] —1)
1 1

Solve / :
v K[ (MK 1] + oKD - exti 41)

dK[1] = —log(z) + ¢1,y(z)
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12.27 problem Ex 28
Internal problem ID [11197]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 19.
Summary. Page 29

Problem number: Ex 28.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

yr+y—y’In(z)=0

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

-

Ldsolve (xxdiff (y(x) ,x)+y(x)-y(x) "2*%1ln(x)=0,y(x), singsol=all) J

1
14+ cz+1n(z)

y(z) =

v Solution by Mathematica
Time used: 0.233 (sec). Leaf size: 20

e N

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

(@) o
v log(z) + iz + 1
y(z) =0
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12.28 problem Ex 29
Internal problem ID [11198]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 19.
Summary. Page 29

Problem number: Ex 29.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rationall

Pyt + P+ sy + (Pt -y -yt +2) Y =0

X Solution by Maple

Ldsolve((X‘S*y(x)‘4+x“2*y(x)“3+x*y(x)”2+y(x))+(x“4*y(x)“3—x”3*y(x)”2—x“3*y(x)f¥)*diff(y(x),x)

No solution found

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

LDSolve [(x73*xy [x] ~4+x~2*xy [x] ~3+x*y [x] “2+y [x] )+ (x~4*y [x] "3-x"3*y [x] "2-x"3*y [x] +j() xy' [x]==0,y[x

Not solved
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12.29 problem Ex 30
Internal problem ID [11199]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 19.
Summary. Page 29

Problem number: Ex 30.

ODE order: 1.

ODE degree: 1.

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

2yyz —z)y' +y=0

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 18

-

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

-/

—61:0

In (y(z)) + NIOE,

v/ Solution by Mathematica
Time used: 0.376 (sec). Leaf size: 33

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

Solve + 2log (%x)> = —2log(z) + c1, y(x)

y(z)

T
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13 Chapter IV, differential equations of the first

order and higher degree than the first. Article

24. Equations solvable for p. Page 49

13.1 problem Ex 1
13.2 problem Ex 2
13.3 problem Ex 3
13.4 problem Ex 4
13.5 problem Ex 5
13.6 problem Ex 6
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13.1 problem Ex 1

Internal problem ID [11200]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IV, differential equations of the first order and higher degree than the first.
Article 24. Equations solvable for p. Page 49

Problem number: Ex 1.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

y’2+(y+z)y'+yx=0

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

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

2
y(z) = —% +c
y(x) =ce™®
v/ Solution by Mathematica
Time used: 0.056 (sec). Leaf size: 32

LDSolve [(y' [x]) "2+ (x+y[x]) *y' [x]+x*y[x]==0,y[x],x,IncludeSingularSolutions -> jl'rue]
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13.2 problem Ex 2
Internal problem ID [11201]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IV, differential equations of the first order and higher degree than the first.
Article 24. Equations solvable for p. Page 49

Problem number: Ex 2.

ODE order: 1.

ODE degree: 2.

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

wy’ — 2y =

v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 32

-

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

| —

y(z) = —iz
y(z) =iz
2 2
—citx
y(z) = —

v/ Solution by Mathematica
Time used: 0.225 (sec). Leaf size: 71

-

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

N
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13.3 problem Ex 3
Internal problem ID [11202]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IV, differential equations of the first order and higher degree than the first.
Article 24. Equations solvable for p. Page 49

Problem number: Ex 3.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

vy =1

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 29

| —

p
Ldsolve(y(x)“2+diff(y(x),x)“2=1,y(x), singsol=all)

y(@) =-1

y(z) =1

y(xz) = —sin (¢ — )
y(x) = sin (¢; — z)

v Solution by Mathematica
Time used: 0.211 (sec). Leaf size: 39

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

y(x) — cos(z + ¢1)
y(x) — cos(x — )

()
()
(z) =
(z) =
()

<

y(z
y(x) — Interval[{ 1,1}
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13.4 problem Ex 4

Internal problem ID [11203]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IV, differential equations of the first order and higher degree than the first.
Article 24. Equations solvable for p. Page 49

Problem number: Ex 4.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_linear]

2z —y)* =82

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 30

( hY

dsolve ((2*x*diff (y(x),x)-y(x))~2=8%x"3,y(x), singsol=all)

y(@) = (~ov2+a) Ve
y(@) = (2v2+a) Vo

v/ Solution by Mathematica
Time used: 0.128 (sec). Leaf size: 42

DSolve [(2*x*y' [x]-y[x])~2==8*x"3,y[x],x,IncludeSingularSolutions -> True]

N J

y(x) — ﬁ(—\/ﬁx + cl)
y(z) = vVe(Var +a)
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13.5 problem Ex 5

Internal problem ID [11204]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IV, differential equations of the first order and higher degree than the first.
Article 24. Equations solvable for p. Page 49

Problem number: Ex 5.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

(z2+1)y”* =1

v Solution by Maple
Time used: 0.078 (sec). Leaf size: 17

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

N

y(x) = arcsinh (z) + ¢
y(x) = —arcsinh (z) + ¢

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 45

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

y(x) —» —log (m— x) +a
y(z) — log (\/m - x) +c
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13.6 problem Ex 6
Internal problem ID [11205]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IV, differential equations of the first order and higher degree than the first.
Article 24. Equations solvable for p. Page 49

Problem number: Ex 6.

ODE order: 1.

ODE degree: 3.

CAS Maple gives this as type [_quadrature]

y/3 _ (2z+y2) y/2 + (z2 _yz +2y2x) y/ _ (z2 _y2) y2 =0

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

dsolve(diff(y(x),x)‘S—(2*x+y(x)“2)*diff(y(x),x)‘2+(x“2—y(x)‘2+2*x*y(x)‘2)*dif#(y(x),x)—(x“2-

N

1

(-’L’ Ci — X

y(z) =
y(x) = —z — 14 c1€”
y(z) =z —14ce™”

v/ Solution by Mathematica
Time used: 0.276 (sec). Leaf size: 48

LDSolve [(y' [x])"3-(2xx+y[x] "2) *(y' [x]) "2+ (x~2-y [x] "2+2*x*y [x] "2) *y' [x] - (x"2-y [}t] ~2)xy[x]"2==
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14 Chapter IV, differential equations of the first
order and higher degree than the first. Article
25. Equations solvable for y. Page 52

14.1 problem Ex 1 . . . . . . . . . .. 111
14.2 problem Ex 2 . . . . . . . ... e 112
143 problem Ex 3 . . . . . . . L 113l
144 problem Ex 4 . . . . . . . L 114
14.5 problem Ex 5 . . . . . . . 115
14.6 problem Ex 6 . . . . . . . . . .. .. e 117
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14.1 problem Ex 1

Internal problem ID [11206]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IV, differential equations of the first order and higher degree than the first.
Article 25. Equations solvable for y. Page 52

Problem number: Ex 1.

ODE order: 1.

ODE degree: 0.

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

2z —y+In(y)=0

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 69

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

-1++/4 1
y(z) =-14++v4az+1—-In(2)+In ( i xclx + )
—1—+/4ciz + 1)

T

y(z)=-1—+v4ar+1—In(2)+1In (

v/ Solution by Mathematica
Time used: 0.157 (sec). Leaf size: 32

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

Solve[W (2ze™®) — log (W (2ze¥™®) + 2) — y(z) = c1,y(z)]
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14.2 problem Ex 2

Internal problem ID [11207]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IV, differential equations of the first order and higher degree than the first.
Article 25. Equations solvable for y. Page 52

Problem number: Ex 2.

ODE order: 1.

ODE degree: 2.

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

Ay’ + 2z —y =0

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 35

| —

p
Ldsolve(4*x*diff(y(x),x)“2+2*x*diff(y(x),x)-y(x)=0,y(x), singsol=all)

y(z) = —%

y(x) = 4cy + 24/c1x
y(x) = 4c; — 24/c1z

v/ Solution by Mathematica
Time used: 0.196 (sec). Leaf size: 72

LDSolve [4xxx (y' [x])~2+2*x*y' [x]-y[x]==0,y[x],x,IncludeSingularSolutions -> Truel]

y(@) > 3¢ (-2v + )
y(z) — ie“lcl (14 2e*' /)
y(x) =0

y(z) = z
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14.3 problem Ex 3
Internal problem ID [11208]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IV, differential equations of the first order and higher degree than the first.
Article 25. Equations solvable for y. Page 52

Problem number: Ex 3.

ODE order: 1.

ODE degree: 2.

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

wy’ — 2y =

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 32

-

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

| —

y(z) = —iz
y(z) =iz
2 2
—citx
y(z) = —

v/ Solution by Mathematica
Time used: 0.186 (sec). Leaf size: 71

-

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

N
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14.4 problem Ex 4
Internal problem ID [11209]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IV, differential equations of the first order and higher degree than the first.
Article 25. Equations solvable for y. Page 52

Problem number: Ex 4.

ODE order: 1.

ODE degree: 1.

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

2

v +2yr—y’ ==z

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

e hY

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

N\ J

ci(-1+z)e*®—z—1
-1+ e2w01

y(z) =

v/ Solution by Mathematica
Time used: 0.208 (sec). Leaf size: 29

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

y(z) > o+ 5 1

5 +C162x B
ylz) >z —1
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14.5 problem Ex 5
Internal problem ID [11210]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IV, differential equations of the first order and higher degree than the first.
Article 25. Equations solvable for y. Page 52

Problem number: Ex 5.

ODE order: 1.

ODE degree: 2.

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

y+yz—az'y’ =0

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 81

-

Ldsolve(y(x)=-x*diff(y(x),x)+x“4*diff(y(x),x)“2,y(x), singsol=all)

y(z) = _4_35?
i) =~
c1t—
y(IL‘) = 1.1:, C%
c1t — T
y(l‘) = 1:1: C%
o) =~
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v/ Solution by Mathematica
Time used: 0.809 (sec). Leaf size: 123

kDSolve [y [x]==-x*y' [x]+x~4*(y' [x])~2,y[x] ,x,IncludeSingularSolutions -> Truel J

[ z\/4%y(z) + 1arctanh< 422%y(x) + 1> 1

Solve | — 5 log(y(z)) = ci, y(:v)]

4zty(x) + 22

-x\/4932y(:c) + 1arctanh( 4x%y(x) + 1> 1
Solve 1oy (@) + 2 — 5 log(y(z)) = c1,y(z)
y(x) =0

116



14.6 problem Ex 6
Internal problem ID [11211]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IV, differential equations of the first order and higher degree than the first.
Article 25. Equations solvable for y. Page 52

Problem number: Ex 6.

ODE order: 1.

ODE degree: 2.

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

y? + 2z —y=0

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 650

-

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

| —

y(z)
% — x(—z3 +2v/3\/—c1 (z3 — 3¢c;) + 601>; + (—x3 +2v/3\/—c1 (23 — 3c;) + 601) §) (x2 + Sx(—

4 (—x3 + 2\/5 \/—Cl (1113 — 301)

[N

y(z)

(z’(—x3 +2v3/—c1 (@° — 3e1) + 6c1)g V3 —iv3az2 + (—x?’ +2v3/—c1 (28 — 3cy) + 601) + 2x(

~—"

y(z
(i 3% — i(—x3 +2v/3+/—c1 (73 — 3c1) + 6cl> : V3+ 22+ 22 <—a:3 + 23 /—c1 (%3 — 3c;) + 6cl>3
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v/ Solution by Mathematica
Time used: 60.154 (sec). Leaf size: 931

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

) z(z3 + 8e3)

+
{’/ —26 + 20e3e173 + 8/ e3e1 (—g3 4 3e1) 3 + 8eber

—X

y(z) = ;11

+ f/_xﬁ + 206301z3 + 8\/63(:1 (_x3 + 6301) 3 + 866c1

9i(v/3 — 1) z(z® + 8e3)
{'/ — 6 + 20e3e173 + 8 /€31 (—x3 + e3e1) 3 + 8eber

1 2
y(x) — ™ —18z* —

+ 9i (\/§ + z) {’/—xﬁ + 20e3e173 + 8 /€31 (—x3 + e3e1) 3 + 8eber

9 (V3 +1) x(z® + 8e>)
i’/ — 6 + 20e3e123 + 8 /€31 (—3 + 371) 3 + 8eber

1
— | —=18%2
y(x) — = 8z +

- 9(1 + Z\/§> f/—xﬁ + 20e3c113 4 84/ €3e1 (—x3 + e3¢1) 3 4 8eber

) z(x® — 8e3)

+
{’/—xﬁ — 20e3c123 4 8\/6361 (23 4 e3c1) 3 4 8eber

—T

>~

y(z) —

+ f/ —16 — 20e3e123 4 8 /e3er (23 + eBer) 3 4 Beber

9(1 +iv/3) z(—2° + 8¢>)

1
y(x) = - | —182* +
f/ — 16 — 20e3e123 4 8\ /€31 (23 + eder) 3 4 Beber

72

+9i(V3+i) {/—a® — 20019 1 8/c (a7 + €5) 3 + Beti

% (V3 +1i) z(z® — 8e>1)

1
y(z) = = | —182% +
i*/_xe — 20e3c13 4+ 8\/63"1 (23 4 e3c1) 3 4 8eber

72

— 9(1 + z\/§> f/—xﬁ — 20e3e13 + 8/ €31 (13 + e3e1) 3 4 8eber
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15 Chapter IV, differential equations of the first
order and higher degree than the first. Article
26. Equations solvable for z. Page 55

15.1 problem Ex 1 . . . . . . . . . .. 120
15.2 problem Ex 2 . . . . . . .. 123
153 problem Ex 3 . . . . . . . L 125]
154 problem Ex4 . . . . . .. 126
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15.1 problem Ex 1
Internal problem ID [11212]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IV, differential equations of the first order and higher degree than the first.
Article 26. Equations solvable for z. Page 55

Problem number: Ex 1.

ODE order: 1.

ODE degree: 3.

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

vy (23/2 + 3) =—z

120



v/ Solution by Maple
Time used: 0.14 (sec). Leaf size: 776

Ldsolve(x+diff (y(x),x)*y(x)* (2*diff (y(x),x)"2+3)=0,y(x), singsol=all) J
W2x
V2x
y(z) = —;

y(z) = RootOf | —In (z) + /_Z

5 ( (_az—m+1)_a> §_a2 49 ( (_a2—¢2_a—2+1+1)_a) 5_03 B ( (_a2—\/2_a72+1+1)_a) 3 L

(2_a2+1)% (2 a,2+1)% (2_a2+1)%

( (_aQ—\/z_a2+1+1

)_a)’
2 a2+1)% _> (2_a*+3_a*+1)

+c |z

y(z) = RootOf | —21n ()

0; (_a2—\/2_a2+1+1)_a g\/§ 24 (_az—\/z_a2+1+1)_a §\/§_2 (_a2—\/2_a2+1+1)_a
/—Z (2_a2+1)? - (2_a2+1)? (2_a2+1)?

(=

+

+2c |z

y(z) = RootOf | —21n ()

( Y < (_a2—\/2_a2+1+1)_a) 3\/%21a2 v ( (_az—\/z_a2+1+1)_a> 3\/3 P ( (_a2-v2_a?+1+1)_
[~ _

(2_a2+1)% (2_a2+1)% (2_a2+1)%




X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

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

Timed out
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15.2 problem Ex 2
Internal problem ID [11213]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IV, differential equations of the first order and higher degree than the first.
Article 26. Equations solvable for z. Page 55

Problem number: Ex 2.

ODE order: 1.

ODE degree: 2.

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

a2yy'2 -2y +y=0

v/ Solution by Maple
Time used: 0.141 (sec). Leaf size: 51

-

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

| —

x
y(z) = “a
T
y(z) = a
y(z) =0
y(z) _ eRootOf (esz sinh(—_Z+cl—ln(x))2a2+1) "
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v/ Solution by Mathematica
Time used: 30.099 (sec). Leaf size: 244

tDSolve [a~2*y [x]*(y' [x]) "2-2*x*y' [x]+y[x]==0,y[x],x,IncludeSingularSolutions -f True]

() (cosh (a';m) + sinh <a22c1>> cosh (a2c;) + sinh (a2c;) — 8ix
y(z) - —

(@) <cosh (a cl) + sinh (a c1)> \/cosh (a®cy) + sinh (a2c,) — 8iz
y(r) =

(@) (cosh (a cl> + sinh <a22c1>> \/cosh (a%cy) + sinh (a%cy) + 8iz
y(z) = —

(@) <cosh (a cl) + sinh (a c1>> cosh (1) + sinh (a%c,) + Siz
ylr) —
y(z) — —Z
y(z) — z

a
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15.3 problem Ex 3
Internal problem ID [11214]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IV, differential equations of the first order and higher degree than the first.
Article 26. Equations solvable for z. Page 55

Problem number: Ex 3.

ODE order: 1.

ODE degree: 2.

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

wy’ — 2y =

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 32

-

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

| —

y(z) = —iz
y(z) =iz
2 2
—citx
y(z) = —

v/ Solution by Mathematica
Time used: 0.213 (sec). Leaf size: 71

-

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

N
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15.4 problem Ex 4

Internal problem ID [11215]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IV, differential equations of the first order and higher degree than the first.
Article 26. Equations solvable for z. Page 55

Problem number: Ex 4.

ODE order: 1.

ODE degree: 3.

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

y° —dzyy + 82 =0

v/ Solution by Maple
Time used: 0.11 (sec). Leaf size: 29

-

Ldsolve(diff(y(x),x)“3-4*x*y(x)*diff(y(x),x)+8*y(x)”2=0,y(x), singsol=all)

| —

y(z) = 42%
y(z) =0 )
y(z) = —(401;1;1, D

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

DSolve [(y' [x])~3-4*x*y[x]*y' [x]+8%y[x]~2==0,y[x],x,IncludeSingularSolutions —# True]

N

Timed out
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16 Chapter IV, differential equations of the first
order and higher degree than the first. Article
27. Clairaut equation. Page 56

16.1 problem Ex 1 . . . . . . . . . . .. 128
16.2 problem Ex 2 . . . . . . . . 129
16.3 problem Ex 3 . . . . . . . .. 1301
16.4 problem Ex 4 . . . . . .. 132
16.5 problem Ex 5 . . . . . . . 133
16.6 problem Ex 6 . . . . . . . . . .. .. 135
16.7 problem Ex 7 . . . . . . ... 137
16.8 problem Ex 8 . . . . . . . . 1391
16.9 problem Ex 9 . . . . . .. 141l
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16.1 problem Ex 1

Internal problem ID [11216]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IV, differential equations of the first order and higher degree than the first.
Article 27. Clairaut equation. Page 56

Problem number: Ex 1.

ODE order: 1.

ODE degree: 2.

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

Wzr-y)’ -y =1

v/ Solution by Maple
Time used: 0.11 (sec). Leaf size: 57

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

v/ Solution by Mathematica
Time used: 0.192 (sec). Leaf size: 73

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

y(x) = car — /142
y(x) = az+1+c¢2

y(r) > —v1—122
y(z) = V1 — 22



16.2 problem Ex 2
Internal problem ID [11217]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IV, differential equations of the first order and higher degree than the first.
Article 27. Clairaut equation. Page 56

Problem number: Ex 2.

ODE order: 1.

ODE degree: 2.

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

4e¥y? 4 ufz =1

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

-

N
Ldsolve(4*exp(2*y(x))*di:f:l:‘ (y(x),x) " 2+2*x*diff (y(x) ,x)-1=0,y(x), singsol=all) J

In(2) » <2e§°11+x>
y(z) = —— - 5 +a

v/ Solution by Mathematica
Time used: 12.616 (sec). Leaf size: 119

LDSolve [4xExp [2*y [x]]*(y' [x]) "2+2*x*y' [x]-1==0,y[x],x, IncludeSingularSolutionsJ -> Truel]
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16.3 problem Ex 3

Internal problem ID [11218]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IV, differential equations of the first order and higher degree than the first.
Article 27. Clairaut equation. Page 56

Problem number: Ex 3.

ODE order: 1.

ODE degree: 2.

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

4e2yy/2 +2 e2zy/ — e2z

v/ Solution by Maple
Time used: 1.171 (sec). Leaf size: 87

Ldsolve (4xexp (2xy (x) ) *diff (y(x) ,x) "2+2xexp (2*x) *diff (y(x) ,x)-exp(2*x)=0,y(x), %ingsol=a11)

00 —4e—Zsgin _-Z c1—z 2 x
y(x) = arctanh (RootOf (—1+ (e‘1—|—4eR tOf( 4 h(-—Z+2+e1—2) + )) _Zz> e2>

+c

y(x) = — arctanh (RootOf (—1

+ (34 +ae (_4e_zsmh<__2z+2+cl_“’)2+e4>) —ZQ> 92) +a
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v/ Solution by Mathematica
Time used: 2.772 (sec). Leaf size: 332

kDSolve [4xExp [2*y [x]]*(y' [x]) ~2+2*Exp [2*x] *y' [x]-Exp [2*#x]==0,y[x] ,x,IncludeSingularSolutions

—74/4e2(y(2)+z) 4 bz —/262v(®) 127 46741
2e~%v/4e + e**arctanh V/4e2v(@) 2o _er 41

e~ %/4e2W(@)+z) 4 64xy(:l:)
- 4e2v(z) + 2z +y(z) = a,y(z)

a = 2y() L e22 4 T4 1
2e~%4/4e2(@)+a) 4 elzgr, Ctanh< NrErores
\/ + \/4623/(97) +62z_ez+1

e~ %/4e2W(@)+z) 4 e4zy(z)

4e2y(z) 4 2z +y(z) = c1,y(z)

y(@) - %(m (‘z) _ Qx)

Solve | —

Solve
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16.4 problem Ex 4

Internal problem ID [11219]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IV, differential equations of the first order and higher degree than the first.
Article 27. Clairaut equation. Page 56

Problem number: Ex 4.

ODE order: 1.

ODE degree: 3.

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

e2yy/3 + (629: + e3z) y/ — e3z

v Solution by Maple
Time used: 1.188 (sec). Leaf size: 24

dsolve(exp(Z*y(x))*diff(y(x),x)“3+(exp(2*x)+exp(3*x))*diff(y(x),x)—exp(S*x)=OLy(x), singsol=

N J

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

‘ DSolve [Exp [2*y [x]]1*(y' [x]) ~3+(Exp [2*x] +Exp [3*x] ) *y' [x] -Exp [3*x]==0,y[x] ,x, InciudeSingularSol

Timed out
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16.5 problem Ex 5
Internal problem ID [11220]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IV, differential equations of the first order and higher degree than the first.
Article 27. Clairaut equation. Page 56

Problem number: Ex 5.

ODE order: 1.

ODE degree: 2.

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

xyzyﬂ _ y3y/ - ¢

v/ Solution by Maple
Time used: 0.188 (sec). Leaf size: 140

-

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

| —

=—V2Va

RootOf (162 e2—7+2¢1 62733 4 6324201 )
( ) . ezt 2

Y\z) = \/5

RootOf(z2 (16z2e272_261 +e27Z—4 e37Z_2cl z))

y(z) = Vze 2 ¥ 2
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v/ Solution by Mathematica
Time used: 6.367 (sec). Leaf size: 187

e B

kDSolve [x*xy [x] ~2*(y' [x]) ~2-y[x] "3*y' [x]+x==0,y[x] ,x,IncludeSingularSolutions -# True]

(2) > Ve 1z? 4 e
x —_—
’ %

oy FE
y(z) - —V2vz

y(z) = —iv2Vz

y(z) = V2V

y(z) = V2V
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16.6 problem Ex 6
Internal problem ID [11221]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IV, differential equations of the first order and higher degree than the first.
Article 27. Clairaut equation. Page 56

Problem number: Ex 6.

ODE order: 1.

ODE degree: 2.

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

(2> +9) A +y)* -2 +2)1+y) (e +yy) + (@ +yy)’ =0

v Solution by Maple
Time used: 0.156 (sec). Leaf size: 103

dsolve((x“2+y(x)“2)*(1+diff(y(x),x))‘2—2*(x+y(x))*(1+diff(y(x),x))*(x+y(x)*di#f(y(x),x))+(x+

N

y(z) =0

29 a®++v2y/_a(a—1)
y(z) = RootOf | —21In (z) — / d_a)|+2c |z

_a(_a®+1) -

ey [V

y(z) = RootOf o @10

d a+2c |z
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v/ Solution by Mathematica
Time used: 7.379 (sec). Leaf size: 167

-

lDSolve [(x~2+y[x] ~2) * (1+y"' [x]) ~2-2% (x+y [x] ) * (1+y "' [x] ) * (x+y [x]*y' [x])+(x+y [x] *yJ’ [x])72==0,y[x]

y(z) — —\/—w <x—|— 26%1) —e?
y(z) — \/—x (z + 26671) —e?
y(z) > e? — \/a: (—x + 26%1)

y(z) — \/x (—z + 26671) +e?
y(z) = —v/—22?

y(z) = vV—z?
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16.7 problem Ex 7
Internal problem ID [11222]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IV, differential equations of the first order and higher degree than the first.
Article 27. Clairaut equation. Page 56

Problem number: Ex 7.

ODE order: 1.

ODE degree: 3.

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

y—2y'z —y*/° =0

v/ Solution by Maple
Time used: 0.141 (sec). Leaf size: 97

-

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

| —

yl@) =-——3

y(z) = 2(_303)4 a
y(z) = —2i(_x3)4 &
y(z) = 21(_963)4 &
y(z) =0

y(z) = 1/a (] + 22)
y(z) = —\/c1 (2 + 2x)
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v/ Solution by Mathematica

Time used: 0.183 (sec). Leaf size: 119

-

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

r\j.\e]

y(z) = —v2c12 + 13
y(x) = V202 + 3

y(z) = (=1 — 1) (g)m 2/
y(z) = (1—1i) @)3/4 2/
y(z) = (=1 +1) (2)3/4 7/

y(z) = (1+1) (;)3/4 23/
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16.8 problem Ex 8
Internal problem ID [11223]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IV, differential equations of the first order and higher degree than the first.
Article 27. Clairaut equation. Page 56

Problem number: Ex 8.

ODE order: 1.

ODE degree: 2.

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

a2yy'2 -2y +y=0

v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 51

-

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

| —

x
y(z) = “a
T
y(z) = a
y(z) =0
y(z) _ eRootOf (esz sinh(—_Z+cl—ln(x))2a2+1) "
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v/ Solution by Mathematica
Time used: 31.661 (sec). Leaf size: 244

tDSolve [a~2*y [x]*(y' [x]) "2-2*x*y' [x]+y[x]==0,y[x],x,IncludeSingularSolutions -f True]

() (cosh (a';m) + sinh <a22c1>> cosh (a2c;) + sinh (a2c;) — 8ix
y(z) - —

(@) <cosh (a cl) + sinh (a c1)> \/cosh (a®cy) + sinh (a2c,) — 8iz
y(r) =

(@) (cosh (a cl> + sinh <a22c1>> \/cosh (a%cy) + sinh (a%cy) + 8iz
y(z) = —

(@) <cosh (a cl) + sinh (a c1>> cosh (1) + sinh (a%c,) + Siz
ylr) —
y(z) — —Z
y(z) — z

a
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16.9 problem Ex 9
Internal problem ID [11224]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IV, differential equations of the first order and higher degree than the first.
Article 27. Clairaut equation. Page 56

Problem number: Ex 9.

ODE order: 1.

ODE degree: 2.

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

(z—y —y)° — 2 (2yz — 2°y') =0

X Solution by Maple

Lds°1ve((x'diff(Y(X)»X)‘Y(X))“2=X“2*(2*X*Y(X)-X”2*diff(y(x),X)),y(x), singsolfﬁll)

No solution found

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

LDSolve [(x-y' [x]-y[x]) "2==x"2% (2*x*xy[x] -x"2*y' [x]),y[x],x, IncludeSingularSolutjions -> True]

Not solved
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17.1 problem Ex 1

Internal problem ID [11225]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IV, differential equations of the first order and higher degree than the first.
Article 28. Summary. Page 59

Problem number: Ex 1.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

y2 <y/2 + 1) — a2

v/ Solution by Maple
Time used: 0.141 (sec). Leaf size: 54

-

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

y(z) = —a

y(z) =a

y(z) = \/a2—0%+2clx—x2

y(z) =—V(a+z-a)(a+a-2)

v/ Solution by Mathematica
Time used: 0.344 (sec). Leaf size: 101

-/

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

y(x) = —v/a? — (z+ c1)?
y(z) = Va2 —(z+a)?
y(x) > —v/a? — (z — c1)?
y(z) = Va* — (2 —a)?
y(z) = —a

y(z) > a
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17.2 problem Ex 2
Internal problem ID [11226]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IV, differential equations of the first order and higher degree than the first.
Article 28. Summary. Page 59

Problem number: Ex 2.

ODE order: 1.

ODE degree: 2.

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

yy' —(z—b)y*=a

v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 49

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

y(xz) = -2/—a(b—x)
y(x) =2/ —a(b - x)
y(z) = (—b-l—:ccl)c1 +a

v/ Solution by Mathematica
Time used: 0.1 (sec). Leaf size: 59

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

8

Yy —> —|-cl(x—b)

()

y(z) — Indetermlnate
y(a:)—) —2+v/a(z—b
(z) =

y(x (x—b)
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17.3 problem Ex 3
Internal problem ID [11227]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IV, differential equations of the first order and higher degree than the first.
Article 28. Summary. Page 59

Problem number: Ex 3.

ODE order: 1.

ODE degree: 2.

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

x3y/2 + xzyy/ — _1

v/ Solution by Maple
Time used: 0.281 (sec). Leaf size: 53

-

Ldsolve(x“B*diff(y(x),x)“2+x”2*y(x)*diff(y(x),x)+1=0,y(x), singsol=all)

2
y(z) = _ﬁ
@) =~
y - \/5
2
_gr+4
y(@) =5,
2
i t4z
u@) =5,
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v/ Solution by Mathematica
Time used: 0.934 (sec). Leaf size: 77

e B
kDSolve [x~3*(y' [x])~2+x~2*y[x] *y' [x]+1==0,y[x] ,x,IncludeSingularSolutions -> T#ue]

[

e~ 2 (z + 16e%)

y(z) = — y
e
e 2 (z+ 16e%)

y(z) — P

(x) = _2
Y Va

2

y(z) = Tz
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17.4 problem Ex 4
Internal problem ID [11228]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IV, differential equations of the first order and higher degree than the first.
Article 28. Summary. Page 59

Problem number: Ex 4.

ODE order: 1.

ODE degree: 2.

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

3wy’ — 6yy +2y = —x

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 32

-

N
Ldsolve(B*x*diff(y(x) ,X) "2-6%y (x) *diff (y(x) ,x) +x+2*y(x)=0,y(x), singsol=all) J

<
—~
8
~
I
w

_Acd + 201z + 2?
- 601

v/ Solution by Mathematica
Time used: 0.505 (sec). Leaf size: 67

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

— —%x(—l + 2 cosh (— log(z) + \/§CI>>

3
— T

y(x)
y(z) — —%x <—1 + 2 cosh (log(a:) + \/gcl>>
y(@) > 5

()

ylx
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17.5 problem Ex 5
Internal problem ID [11229]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IV, differential equations of the first order and higher degree than the first.
Article 28. Summary. Page 59

Problem number: Ex 5.

ODE order: 1.

ODE degree: 2.

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

y—y°(1+2)=0

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 53

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

(x

1+2x ,
z—1+ /I +2) (e +1))
1+

y(z) =0
y):<W”+VU+@@+UY
y(z) = <_-

(x
(x

v/ Solution by Mathematica
Time used: 0.1 (sec). Leaf size: 57

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

2
c
y(x)—)x—clx/x+1+1+%

2
c
y(x)—>x+clx/a:+1+1+%
y(z) =0
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17.6 problem Ex 6
Internal problem ID [11230]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IV, differential equations of the first order and higher degree than the first.
Article 28. Summary. Page 59

Problem number: Ex 6.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_rationall

(Yz—y)(z+yy)—ad®y =0

X Solution by Maple

-

dsolve ((diff (y(x),x)*x-y(x))*(diff (y(x),x)*y(x)+x)=a~2*diff (y(x),x),y(x), sin%sol=a11)

N\

No solution found

v/ Solution by Mathematica
Time used: 0.6 (sec). Leaf size: 75

LDSolve [(y' [x]*x-y[x]) *(y' [x]*y [x]+x)==a"2*y' [x],y[x],x, IncludeSingularSolutio%;s -> True]
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17.7 problem Ex 7

Internal problem ID [11231]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IV, differential equations of the first order and higher degree than the first.
Article 28. Summary. Page 59

Problem number: Ex 7.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_separable]

y? 4+ 2y'ycot (z) —y2 =0

v/ Solution by Maple
Time used: 0.172 (sec). Leaf size: 39

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

v (sin (z))
_ csgn(sin(z)) ¢
ylz) = cos (x) + csgn (sec (z))
y(z) = csc (z)? (cos (z) + csgn (sec (z))) csgn (sin (z)) ¢

v Solution by Mathematica
Time used: 0.241 (sec). Leaf size: 36

LDSolve [(y' [x])~2+2xy"' [x]*y[x]*Cot [x]==y[x] ~2,y[x],x,IncludeSingularSolutions j~> True]

y(z) — ¢; csc? (g

)
y(x) — c; sec? (g)
y(z) =0
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17.8 problem Ex 8

Internal problem ID [11232]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-

lishers. 1906

Section: Chapter IV, differential equations of the first order and higher degree than the first.

Article 28. Summary. Page 59
Problem number: Ex 8.
ODE order: 1.

ODE degree: 2.

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

(2 +1) y? —2zyy + =1

v Solution by Maple
Time used: 0.156 (sec). Leaf size: 57

N

dsolve ((1+x~2) *diff (y(x) ,x) "2-2*xx*y (x)*diff (y(x) ,x)+y(x) ~"2-1=0,y(x), singsol=#11)

y(z) =vz? +1

y(xz) = —-Vz?+1

y(z) =cr—/—c2+1
y(z) =cr+4/—2+1

v/ Solution by Mathematica
Time used: 0.168 (sec). Leaf size: 73

‘ DSolve [(1+x~2)*(y' [x]) ~2-2*x*y [x]*y' [x]+y[x]~2-1==0,y[x],x, IncludeSingularSol#tions -> Truel
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17.9 problem Ex 9

Internal problem ID [11233]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IV, differential equations of the first order and higher degree than the first.
Article 28. Summary. Page 59

Problem number: Ex 9.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_separable]

a?y”? — 2yr +2y)y + 142 =0

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

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

y() = a(z - 2)
y(a) = a(z +2)

v/ Solution by Mathematica
Time used: 0.074 (sec). Leaf size: 26

LDSolve [x~2x(y' [x])~2-2*(xxy [x]+2*y"' [x] ) *y' [x]+y[x] "2==0,y[x] ,x,IncludeSingularSolutions -> T

y(x) = ci(z —2)
y(x) = c(z+2)
y(z) =0
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17.10 problem Ex 10
Internal problem ID [11234]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IV, differential equations of the first order and higher degree than the first.
Article 28. Summary. Page 59

Problem number: Ex 10.

ODE order: 1.

ODE degree: 2.

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

v/ Solution by Maple
Time used: 0.344 (sec). Leaf size: 89

e hY

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

N\ J

y(z) = —27

y(z) = o

y(z) =0

o) - - AEETD

o - VACETD
2vecix? +4

y(z) = E—

y(z) = 2 clcx12 +4
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v/ Solution by Mathematica
Time used: 0.986 (sec). Leaf size: 244

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

2m\/Wy($)2
l(l _ W) log(y(z)) = Cl,y(x)}

/28 + 4x2y(x)? log ( zt + dy(z)? + x2)
Solve

_|_

2 z+/7* + 4y(z)?

1 (/2% + 42?y(z)? oe(ulz

Sotve [2 (Vz T 1) log(y(2))

~ /28 + 4x2y(x)? log ( zt + 4y(z)? + a:2>
2z\/z* + 4y(z)?

= ¢y, y(x)]

. 2

1T

_) —_—

y(z) 5
. 2

1xr

_) —_
y(z) 5
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17.11 problem Ex 11
Internal problem ID [11235]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IV, differential equations of the first order and higher degree than the first.
Article 28. Summary. Page 59

Problem number: Ex 11.

ODE order: 1.

ODE degree: 2.

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

4

z2y’2 oy +y? — ¥ =

v/ Solution by Maple
Time used: 0.578 (sec). Leaf size: 58

( N
Ldsolve(x“2*diff(y(x),x)“2-2*x*y(x)*diff(y(x),x)+y(x)“2=x“2*y(x)“2+x“4,y(x), gﬁngsol=all)

y(x) = —ix

y(z) =iz -
o) = -5
y(z) = z(cie® —e™7)

v/ Solution by Mathematica
Time used: 0.366 (sec). Leaf size: 60

‘ DSolve [x~2x (y' [x]) ~2-2*x*y [x] *y' [x]+y[x] "2==x"2*y[x] "2+x~4,y[x],x, IncludeSing#.llarSolutions -

1
y(z) — Ewe_”_cl (—1 + 62(”61))

y(z) = %(me‘“cl — ze” )
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18 Chapter V, Singular solutions. Article 30. Page

63
18.1 problem Ex 1 . . . . . . . .. L 157
182 problem Ex 2 . . . . . .. 158
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18.1 problem Ex 1
Internal problem ID [11236]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter V, Singular solutions. Article 30. Page 63

Problem number: Ex 1.

ODE order: 1.

ODE degree: 2.

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

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 27

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

N J

y(z) = -2V
y(z) =2Vz 1
y(z) =az+ -

v Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 41

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

1
ylr) = cxr + —
(4]

()

y(z) — Indeterminate
y(z) = -2V
y(z) = 2V
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18.2 problem Ex 2

Internal problem ID [11237]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-

lishers. 1906

Section: Chapter V, Singular solutions. Article 30. Page 63

Problem number: Ex 2.
ODE order: 1.
ODE degree: 2.

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

zy’ =2y ==

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 32

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

y(z) = —iz
y(z) =iz
2 2
—ci+x
y(x) %

v/ Solution by Mathematica
Time used: 0.213 (sec). Leaf size: 71

-

N

LDSolve [x*(y' [x])~2-2%y[x]*y' [x]-x==0,y[x],x,IncludeSingularSolutions -> True]J
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19 Chapter V, Singular solutions. Article 32. Page
69

19.1 problem Ex 5 . . . . . .. Lo 160
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19.1 problem Ex 5
Internal problem ID [11238]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter V, Singular solutions. Article 32. Page 69

Problem number: Ex 5.

ODE order: 1.

ODE degree: 2.

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

2y —20yz —2)y +y* =0

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 35

Ldsolve (x72+diff (y(x),x) "2-2*% (x*y(x)-2) *diff (y(x) ,x)+y(x)~2=0,y(x), singsol=aljl)

y(z) = %
y(z) = a1z — 2¢/—c1
y(z) = iz +2v—a

v Solution by Mathematica
Time used: 0.416 (sec). Leaf size: 43

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

4(—117 + Cl)

Clz
4z +c1)
2

y(z) =

y(z) = — o
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20 Chapter V, Singular solutions. Article 33. Page
73

20.1 problem Ex 1 . . . . . . .. L 162
20.2 problem Ex 2 . . . . ..o 163
20.3 problem Ex 3 . . . . .. 164
20.4 problem Ex 4 . . . . ... 165
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20.1 problem Ex 1
Internal problem ID [11239]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter V, Singular solutions. Article 33. Page 73

Problem number: Ex 1.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

2y? = (z — 1)
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 21
Ldsolve (x~2*xdiff (y(x),x)"2-(x-1)"2=0,y(x), singsol=all) J

yz) =z —In(z) + ¢
yx)=—z+In(z)+c

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 25

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

y(z) = z —log(z) + ¢
y(z) = —z +log(z) + &1
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20.2 problem Ex 2
Internal problem ID [11240]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter V, Singular solutions. Article 33. Page 73

Problem number: Ex 2.

ODE order: 1.

ODE degree: 3.

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

8(1+y)° —271z+y) 1 —¢)° =0

v/ Solution by Maple
Time used: 0.344 (sec). Leaf size: 140

Ldsolve (8x(1+diff (y(x) ,x)) "3=27*(x+y(x))*(1-diff (y(x),x))"3,y(x), singsol=a11)J

y(z) =~
x  4ln(27y(z) + 27z + 8) 41n (2 +3(z + y(x))%>
2 27 + oo
4l (92 +y(@)* —6(z+y@)° +4) @) (@ + @)}
+ o7 e T 2 —a=0
r y@@) W3@E+y@) | (e+y@)
27 2 4 Ty =0
r y@  WV3E+y@)  (z+y@)
27 2 * 1 Ty Ta=0

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

( N
LDSolve [8%(1+y' [x])~3==27* (x+y[x])*(1-y' [x]) "3,y [x],x, IncludeSingularSolutionsJ -> Truel

Timed out
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20.3 problem Ex 3
Internal problem ID [11241]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter V, Singular solutions. Article 33. Page 73

Problem number: Ex 3.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

4y =9z
v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 19
‘ dsolve (4*diff (y(x),x) "2=9*x,y(x), singsol=all) J

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 27

‘ DSolve [4*y' [x] "2==9#*x,y[x] ,x,IncludeSingularSolutions -> True]

y(z) = =232 + ¢
y(z) = 232 + ¢
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20.4 problem Ex 4
Internal problem ID [11242]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter V, Singular solutions. Article 33. Page 73

Problem number: Ex 4.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

y(3 —4y)*y  + 4y =4

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 58

Ldsolve (y(x)*(3-4*y(x)) ~"2xdiff (y(x) ,x) "2=4*%(1-y(x)),y(x), singsol=all) J
y(z) =1
2
T i o) N
vy (@) (-1+y(2)
2
r y(x) 1+ y(.’I?)) —c; =0

V@) (Cl+y (@)

v/ Solution by Mathematica
Time used: 60.436 (sec). Leaf size: 3751

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

Too large to display
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21 Chapter VII, Linear differential equations with
constant coefficients. Article 43. Page 92

21.1 problem Ex 1 . . . . . . .. L 167
21.2 problem Ex 2 . . . . ..o 168
21.3 problem Ex 3 . . . . .. L 169
21.4 problem Ex 4 . . . . . . ... 170
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21.1 problem Ex 1
Internal problem ID [11243]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 43.
Page 92

Problem number: Ex 1.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

y' =3y +2y=0

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

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

N J

y(z) = c16” + cpe™®

v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 18

-

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

~—

y(x) = €°(coe” + ¢1)
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21.2 problem Ex 2
Internal problem ID [11244]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 43.
Page 92

Problem number: Ex 2.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

y' — 6y +25y =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 22

dsolve(diff (y(x) ,x$2)-6*diff (y(x) ,x)+25*y(x)=0,y(x), singsol=all)

N J

y(x) = €**(c; sin (4z) + c; cos (47))

v/ Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 26

-

LDSolve [y'' [x]-6%y' [x]+25%y[x]==0,y[x],x,IncludeSingularSolutions -> Truel

~—

y(z) = €3*(cy cos(4x) + cy sin(4x))
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21.3 problem Ex 3
Internal problem ID [11245]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 43.
Page 92

Problem number: Ex 3.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing x]]

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

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

N J

y(x) =1 + coe™® + c3€”

v/ Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 23

LDSolve [y''' [x]-y' [x]==0,y[x],x,IncludeSingularSolutions -> True] J

y(x) = c1e” — e 4¢3
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21.4 problem Ex 4
Internal problem ID [11246]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 43.
Page 92

Problem number: Ex 4.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing x]]

y”I_2y”_yl+2y:O

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

dsolve(diff (y(x),x$3)-2*diff (y(x),x$2)-diff (y(x),x)+2*y(x)=0,y(x), singsol=a1#)

N

y(z) = c1e™" + cze” + c3e™®

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 28

-

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

y(z) = cre”® + cae® + cze*®
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22.1 problem Ex 1
Internal problem ID [11247]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 44.
Roots of auxiliary equation repeated. Page 94

Problem number: Ex 1.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing x]]

4" -3y +y=0

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

dsolve(4*diff (y(x),x$3)-3*diff (y(x),x)+y(x)=0,y(x), singsol=all)

N J

ylx) =e7" ((c;;m +c2) e? + cl)

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 29

DSolve[4*y''' [x]-3*y' [x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]

N\ J

y(z) »> e’ (63‘”/2(02:10 + 1) + ¢3)
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22.2 problem Ex 2
Internal problem ID [11248]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 44.
Roots of auxiliary equation repeated. Page 94

Problem number: Ex 2.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing x]]

ylll_yll_yl+y:0

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

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

N J

y(x) = c1e7" + (c3x + ¢3) €°

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 25

LDSolve [y'''[x]-y''[x]-y' [x]+y[x]==0,y[x] ,x,IncludeSingularSolutions -> Truel J

y(x) = cre™® + €"(csz + ¢2)

173



22.3 problem Ex 3
Internal problem ID [11249]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 44.
Roots of auxiliary equation repeated. Page 94

Problem number: Ex 3.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing x]]

yllll + 2ylll _ 2yl _ y — 0

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

dsolve(diff (y(x),x$4)+2*diff (y(x),x$3)-2*diff (y(x),x)-y(x)=0,y(x), singsol=a1#)

N

y(z) = (c4z2 + csz + 02) e " 4 ce”

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 32

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

y(x) - e’ (031172 + cox + cs€®® + cl)
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22.4 problem Ex 4
Internal problem ID [11250]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 44.
Roots of auxiliary equation repeated. Page 94

Problem number: Ex 4.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing x]]

yl/l _ 6y” + gyl — O

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

dsolve (diff (y(x),x$3)-6xdiff (y(x),x$2)+9*diff (y(x),x)=0,y(x), singsol=all)

N J

y(z) = (c3z + c2) €% + ¢;

v/ Solution by Mathematica
Time used: 0.078 (sec). Leaf size: 30

-

N
LDSolve [y''' [x]-6*y'' [x]+9*y' [x]==0,y[x],x,IncludeSingularSolutions -> True] J

1
y(z) — §e3’”(02(3x —1)4+3c1) +c¢3
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23.1 problem Ex 2
Internal problem ID [11251]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 45.
Roots of auxiliary equation complex. Page 95

Problem number: Ex 2.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing x]]

yllll + 2yll + y — 0

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

dsolve(diff (y(x) ,x$4)+2*diff (y(x) ,x$2)+y(x)=0,y(x), singsol=all)

N J

y(x) = (ca + ¢2) cos (x) + sin (z) (e3x + ¢1)

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 26

‘DSolve [y'''' [x]+2*y' ' [x]+y[x]==0,y[x] ,x,IncludeSingularSolutions -> True]

y(x) = (cox + ¢1) cos(x) + (cax + c3) sin(z)
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23.2 problem Ex 3
Internal problem ID [11252]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 45.
Roots of auxiliary equation complex. Page 95

Problem number: Ex 3.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing x]]

ylll _yll +yl — 0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 32

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

N J

y(z) = c1 + cze? sin <@> + c3e2 cos (@)

2 2

v/ Solution by Mathematica
Time used: 0.799 (sec). Leaf size: 75

LDSolve [y'''[x]-y'' [x]+y' [x]==0,y[x],x,IncludeSingularSolutions -> Truel J

1 V3z 1 V3z
y(x) — 5 <c1 \/§02> e*’“ cos ( 5 ) + 5 (\/§c1 + 02) e*’“sin ( 2 > + c3
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24.1 problem Ex 1
Internal problem ID [11253]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 47.
Particular integral. Page 100

Problem number: Ex 1.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing y]]

"

Yy —y' -2 =e”

T

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

-

Ldsolve (diff (y(x),x$3)-diff (y(x),x$2)-2*diff (y(x),x)=exp(-x),y(x), singsol=a11}

20 — 2) e~ 2 2z
y(ac):(w 602-1— )e +e2cl+c3

v Solution by Mathematica
Time used: 0.166 (sec). Leaf size: 37

e N
LDSolve [y''' [x]-y'' [x]-2*xy' [x]==Exp[-x],y[x],x,IncludeSingularSolutions -> Truel]

1 1
y(z) — §e‘“(3z +4—9c) + 50262” +c3
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24.2 problem Ex 2
Internal problem ID [11254]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 47.
Particular integral. Page 100

Problem number: Ex 2.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y// + 3?/, + 2y — eez

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

dsolve(diff (y(x) ,x$2)+3*diff (y(x) ,x)+2*y(x)=exp(exp(x)),y(x), singsol=all)

N\ J

—2z

y(z) = (7 + 26" —c1) e

v/ Solution by Mathematica
Time used: 0.082 (sec). Leaf size: 25

LDSolve [y'' [x]+3*y' [x]+2*y[x]==Exp[Exp[x]],y[x],x,IncludeSingularSolutions -> jl'rue]

y(z) = e (e + c2e” + 1)
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24.3 problem Ex 3
Internal problem ID [11255]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 47.
Particular integral. Page 100

Problem number: Ex 3.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

y/// + 3y// + 3y/ +y= 2% _ w2e—z

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 32

-

dsolve(diff (y(x),x$3)+3*diff (y(x),x$2)+3*diff (y(x),x)+y(x)=2%exp(-x)-x"2%exp (\fx) ,y(x), sings

N\

e %(z5 — 60cyz? — 2023 — 60c3z — 60c;)
60

y(z) = —

v/ Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 41

-

LDSolve [y''' [x]+3*y' "' [x]+3*y"' [x]+y[x]==2%Exp[-x]-x"2*Exp[-x],y[x],x, IncludeSingularSolutions

1
y(z) — @6” (—x5 + 2023 + 60c3z? + 60cox + 6001)
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24.4 problem Ex 4
Internal problem ID [11256]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 47.
Particular integral. Page 100

Problem number: Ex 4.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

T

//_2/+ -
V=W =

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

e hY

dsolve(diff (y(x),x$2)-2xdiff (y(x),x)+y(x)=exp(x)/(1-x)72,y(x), singsol=all)

N\ J

y(z) =e"(—1+ciz —In(—1+2z) + ¢)

v/ Solution by Mathematica
Time used: 0.052 (sec). Leaf size: 23

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

y(x) = e®(—log(zx — 1)+ cox — 1+ 1)
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25.1 problem Ex 1
Internal problem ID [11257]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 48.
Page 103

Problem number: Ex 1.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y' =3y +2y=¢"

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

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

N J

y(x) = (—z + c1€” + ¢2) €°

v/ Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 22

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

y(x) > e (—x+ ce® — 1+ 1)
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25.2 problem Ex 2
Internal problem ID [11258]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 48.
Page 103

Problem number: Ex 2.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

y/// _ 3y// _ y/ + 3y — 332

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 30

-

dsolve(diff (y(x) ,x$3)-3*diff (y(x),x$2)-diff (y(x),x)+3*y(x)=x"2,y(x), singsolQ%ll)

N\

(z) m2+2m+20+ e” + coe ™" + c3e™”
r)=—+—+-—-+c c C
) 3 9 o7 1 2 3

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 42

e >N

LDSolve [y''' [x]-3*y'' [x]-y' [x]+3*y[x]==x"2,y[x],x,IncludeSingularSolutions -> jl'rue]

1
y(z) = 7 (92° + 6z + 20) + cre™" + cpe” + c3e™
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25.3 problem Ex 3
Internal problem ID [11259]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 48.
Page 103

Problem number: Ex 3.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" +y = sec(z)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 22

Ldsolve (diff (y(x),x$2)+y(x)=sec(x),y(x), singsol=all) J

y(z) = —In (sec (x)) cos (z) + ¢1 cos (z) + sin (z) (c2 + z)

v/ Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 22

‘ DSolvely'' [x]+y[x]==Sec[x],y[x],x,IncludeSingularSolutions -> True]

y(z) = (z + c2) sin(z) + cos(z)(log(cos(z)) + c1)
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25.4 problem Ex 4
Internal problem ID [11260]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 48.
Page 103

Problem number: Ex 4.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

ylll _ 4yll + 5yl _ 2y =

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 23

dsolve(diff (y(x),x$3)-4*diff (y(x),x$2)+5+diff (y(x),x)-24y(x)=x,y(x), singsol=all)

N

)
y(z) = 7 coe®® + (c3w +c1) €” — ;
v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 35

Ia N

LDSolve [y'''[x]-4*y'' [x]+5*y' [x]-2*y[x]==x,y[x],x,IncludeSingularSolutions -> jl‘rue]

] ot

1
y(z) = c1e” + x(—§ + cgew) + c3e*® —
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26.1 problem Ex 1
Internal problem ID [11261]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 49.
Variation of parameters. Page 106

Problem number: Ex 1.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" +y = sec(z)
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 22
Ldsolve (diff (y(x),x$2)+y(x)=sec(x),y(x), singsol=all) J

y(z) = —In (sec (x)) cos (z) + ¢1 cos (z) + sin (z) (c2 + z)

v/ Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 22

DSolvely'' [x]+y[x]==Sec[x],y[x],x,IncludeSingularSolutions -> True]

& J

y(z) = (z + c2) sin(z) + cos(z)(log(cos(z)) + c1)
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26.2 problem Ex 2
Internal problem ID [11262]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 49.
Variation of parameters. Page 106

Problem number: Ex 2.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" +y = tan(z)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 23

Ldsolve (diff (y(x) ,x$2)+y(x)=tan(x),y(x), singsol=all) J

y(z) = sin (z) c2 + ¢4 cos (x) — cos (z) In (sec (z) + tan (z))

v/ Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 23

DSolvely'' [x]+y[x]==Tan[x],y[x],x,IncludeSingularSolutions -> True]

& J

y(x) — cos(z)(—arctanh(sin(z))) + ¢1 cos(z) + o sin(z)
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27.1 problem Ex 1
Internal problem ID [11263]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 50.
Method of undetermined coefficients. Page 107

Problem number: Ex 1.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + 4y = 2 + cos (x)

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 27

-

Ldsolve(diff(y(x),x$2)+4*y(x)=x‘2+cos(x),y(x), singsol=all)

~—

2

1
y(z) = sin (2z) ¢3 + ¢1 cos (2z) + % o cos (z)

3

v/ Solution by Mathematica
Time used: 0.321 (sec). Leaf size: 36

LDSolve [y'' [x]+4*y[x]==x"2+Cos[x],y[x],x,IncludeSingularSolutions -> True] J

2
1
y(z) — xz + cosg(x) + c1 cos(2zx) + cpsin(2z) — 3
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27.2 problem Ex 2
Internal problem ID [11264]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 50.
Method of undetermined coefficients. Page 107

Problem number: Ex 2.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y' — 2 +y = 2e¥z — sin (z)*

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

Ldsolve(diff(y(x),x$2)—2*diff(y(x),x)+y(x)=2*x*exp(2*x)-sin(x)‘2,y(x), singso;%all)

1 2 2sin (2
y(IL‘) _ _§+2(x_2)e2m_ 3CO§(§ -’13) . Sl;é -'17) +(clx+62)em

v/ Solution by Mathematica
Time used: 1.17 (sec). Leaf size: 53

‘ DSolvely'' [x]-2*y' [x]+y[x]==2*x*Exp[2*x]-Sin[x]"2,y[x],x, IncludeSingularSolut#ons -> Truel

2 3 1
y(x) — 2e*x — 4€** — % sin(2z) — 0 cos(2z) + cae®x + c1€” — 3
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27.3 problem Ex 3

Internal problem ID [11265]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-

lishers. 1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 50.

Method of undetermined coefficients. Page 107
Problem number: Ex 3.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y"+y:2e”+x3—x

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

-

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

N\

y(x) = sin (x) c; + ¢; cos (x) + 2° + €* — Tz

v/ Solution by Mathematica
Time used: 0.234 (sec). Leaf size: 25

-

LDSolve [y'' [x]+y[x]==2*%Exp[x]+x~3-x,y[x],x,IncludeSingularSolutions -> True]

J

y(z) = 2° — Tz + €° + ¢, cos(x) + ¢y sin(x)
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27.4 problem Ex 4
Internal problem ID [11266]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 50.
Method of undetermined coefficients. Page 107

Problem number: Ex 4.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

v + 2y +y = 3e* — cos (z)

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

[dsolve (diff (y(x),x$2)+2*diff (y(x) ,x)+y(x)=3*exp(2*x)-cos(x) ,y(x), singsol=a11}

sin(z) e
2 3

y(x) = (ax +cr)e ™ —

v/ Solution by Mathematica
Time used: 0.454 (sec). Leaf size: 38

LDSolve [y'' [x]+2*xy' [x]+y[x]==3*Exp[2*x] -Cos [x] ,y [x] ,x, IncludeSingularSolutionsJ -> Truel]

1
y(x) — ée_m (263"3 — 3e”sin(x) + 6¢cox + 601)
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27.5 problem Ex 5
Internal problem ID [11267]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 50.
Method of undetermined coefficients. Page 107

Problem number: Ex 5.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

/1

y"' —y=2a’

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 40

-

dsolve(diff (y(x),x$3)-y(x)=x"2,y(x), singsol=all)

N\ J

y(z) = —° + c1€” + ce” 2 cos (%) + cze” 2 sin (%)

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 59

-

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

-/

3 3
y(z) = —x 4 c16® 4 cpe*? cos (%) + c3e %/ ?sin (%)
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27.6 problem Ex 6
Internal problem ID [11268]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 50.
Method of undetermined coefficients. Page 107

Problem number: Ex 6.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing y]]

y" — 2y" — 3y’ = 32* +sin (z)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 41

[dsolve(diff(y(x),x$3)—2*diff(y(x),x$2)—3*diff(y(x),x)=3*x‘2+sin(x),y(x), siné%ol=a11)

(x)__:v_3+2_:¢2_ce_x+02e3x+sin(x)+cos(x)_14x+c
W ==3g T3 "4 3 10 5 g

v/ Solution by Mathematica
Time used: 0.68 (sec). Leaf size: 58

LDSolve [y''' [x]-2%y'' [x]-3*y' [x]==3*x"2+Sin[x],y[x],x, IncludeSingularSolutionsJ -> Truel]

sin(z) + cos(x)

1
y(x) — 9 (—32® + 62 — 14z — 9c1e™” + 3c2e™ + 9c3) + 10 3
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27.7 problem Ex 7
Internal problem ID [11269]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 50.
Method of undetermined coefficients. Page 107

Problem number: Ex 7.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _with_linear_ symmetries]]

yllll_2yll+y:e.’l}+4

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 38

dsolve(diff (y(x) ,x$4)-2*diff (y(x) ,x$2)+y(x)=exp(x)+4,y(x), singsol=all)

N J

(3 + 222 + 4(—1 + 4c3) T + 16¢y) €°
16

y(z) =4+ (cax + c2) e ™ +

v/ Solution by Mathematica
Time used: 0.174 (sec). Leaf size: 47

-

N
LDSolve [y''''[x]-2*y'"' [x]+y[x]==Exp[x]+4,y[x],x,IncludeSingularSolutions -> Trj.\e]

2 1 3
y(z) = €° (% + (_Z + 04) x + 16 + 03) +e((2+c)r+c)+4
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27.8 problem Ex 8
Internal problem ID [11270]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 50.
Method of undetermined coefficients. Page 107

Problem number: Ex 8.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing y]]

y//_2y/ — e2x+1

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 23

e hY

dsolve(diff (y(x),x$2)-2+diff (y(x),x)=exp(2*x)+1,y(x), singsol=all)

N\ J

(2x+2¢; —1)e*®

y(z) = 1 —E—i-cz

v/ Solution by Mathematica
Time used: 0.126 (sec). Leaf size: 31

-

LDSolve [y'' [x]-2*y' [x]==Exp[2*#x]+1,y[x],x,IncludeSingularSolutions -> True]

-

1
y(x) — —g + 16290(233 —142¢)+c
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27.9 problem Ex 9
Internal problem ID [11271]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 50.
Method of undetermined coefficients. Page 107

Problem number: Ex 9.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

y””+2y”+y:COS (w)

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 33

Ldsolve (diff (y(x) ,x$4)+2+diff (y(x) ,x$2)+y(x)=cos(x),y(x), singsol=all) J
2
y(z) = (8eaz — 2" + 8861 +2) cos (a) + (((33 + é) z + cz> sin (z)

v/ Solution by Mathematica
Time used: 0.065 (sec). Leaf size: 43

Vs N

LDSolve [y'''' [x]+2xy'' [x]+y[x]==Cos[x],y[x],x,IncludeSingularSolutions -> True}]

2

) 1
y(x) — (—% + cox + 16 + 01) cos(x) + Z(a: + 4eqz + 4cs) sin(z)
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28.1 problem Ex 1
Internal problem ID [11272]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 51.
Cauchy linear equation. Page 114

Problem number: Ex 1.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

3./

z’y" +yx —y=zln(z)

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

-

Ldsolve (x73*diff (y(x) ,x$3)+x*diff (y(x),x)-y(x)=x*1n(x),y(x), singsol=all)

~—

y(z) == (lnz(z) +c¢1+cln(x) +c3ln (x)2>

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

kDSolve [x~3*y''' [x]+x*y' [x]-y[x]==x*Log[x],y[x],x,IncludeSingularSolutions -> jl‘rue]

1
y(z) = ﬂzlog4(x) + c1z + czzlog?(z) + co log(x)
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28.2 problem Ex 2
Internal problem ID [11273]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 51.
Cauchy linear equation. Page 114

Problem number: Ex 2.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _exact, _linear, _nonhomogeneous]]

10
3y + 22%y" + 2y = 10z + —~

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 120

e

Ldsolve(x‘3*diff(y(x),x$3)+2*x‘2*diff(y(x),x$2)+2*y(x)=10*(x+1/x),y(x), sings§#=all)

((20 — 10¢)In(z) + 6 — 8 + (2 — i) ¢1) (¢ cos (In (x)) — sin (In (z))) z~1*

y(e) = 10
L ((20+10)In(2) + 6 +8i + (2 +17) c1) (= sin (In () —icos (In (2))) 2™+
10
N 521~ (i sin (In (z2)) + cos (In (2)))
N 5(—isin (In (x)) —; cos (In (z))) '+ + z(cos (In (z)) ¢z + sin (In (z)) ¢3)

v Solution by Mathematica
Time used: 0.187 (sec). Leaf size: 42

LDSolve [x"3xy' "' [x]+2xx"2*y"' ' [x]+2*y [x]==10* (x+1/x) ,y[x],x, IncludeSingularSoluj:ions -> True]

. 2522 + 10log(x) + 8 + 5c3

y(z) 5x

+ coz cos(log(x)) + ciz sin(log(x))
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28.3 problem Ex 3
Internal problem ID [11274]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 51.
Cauchy linear equation. Page 114

Problem number: Ex 3.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _nonhomogeneous]]

.’E2y” + 3yl.’L‘ + y =

o
(1-2)°

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 22

-

.
dsolve (x"2*diff (y(x),x$2)+3*x*diff (y(x) ,x)+y(x)=1/(1-x)"2,y(x), singsol=all)

N\ J

y(z) = ciln(z) —In(-14+2z)+In(z) + ¢

T

v Solution by Mathematica
Time used: 0.061 (sec). Leaf size: 27

e

kDSolve [x~2xy' ' [x]+3*x*y' [x]+y[x]==1/(1-x)"2,y[x],x,IncludeSingularSolutions -# True]

—log(1 — z) + log(z) + calog(z) + ¢;
T

y(z) =
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28.4 problem Ex 4
Internal problem ID [11275]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 51.
Cauchy linear equation. Page 114

Problem number: Ex 4.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

1+2)°y —(1+2)y +6y==z

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 37

Ldsolve ((x+1)"2%diff (y(x) ,x$2) - (x+1) *diff (y(x) ,x)+6*y(x)=x,y(x), singsol=all) J

1
y(x) = (1 4+ z)sin <\/3 1n(1—|—x)> c2+ (14 z) cos <\/3 ln(l—l—x)) ¢+ Ty
5 30

v/ Solution by Mathematica

Time used: 0.508 (sec). Leaf size: 49

-

.
DSolve [(x+1)~2%y'"' [x]-(x+1)*y' [x]+6*y[x]==x,y[x],x,IncludeSingularSolutions —# Truel

y(z) — 3—10(6x + 1) + ca(x + 1) cos (\/glog(x + 1)) +ci(z + 1) sin (\/glog(x + 1))
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29.1 problem Ex 1
Internal problem ID [11276]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 52.
Summary. Page 117

Problem number: Ex 1.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" — 5y + 6y = cos (x) — e**

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

[dsolve (diff (y(x),x$2)-5*diff (y(x) ,x)+6%y(x)=cos(x)-exp(2*x),y(x), singsol=a11}

cos(z) sin(z)
10 10

y(@) = (142 + c2) € + 16> +

v/ Solution by Mathematica
Time used: 0.345 (sec). Leaf size: 34

-

N
LDSolve [y'' [x]-5*y' [x]+6*y[x]==Cos [x]-Exp[2*x] ,y[x],x, IncludeSingularSolutionsJ -> Truel

1
y(z) = 0 (— sin(z) + cos(z) + 10e**(z + c2e” + 1+ ¢1))
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29.2 problem Ex 2
Internal problem ID [11277]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 52.
Summary. Page 117

Problem number: Ex 2.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

n-__

Y y = €” cos ()

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

Ldsolve (diff (y(x) ,x$4) -y (x)=exp(x)*cos(x),y(x), singsol=all) J

(5¢1 — €*) cos ()
)

y(z) = cue™ + + c2€” + ¢ sin ()

v/ Solution by Mathematica
Time used: 0.071 (sec). Leaf size: 38

LDSolve [y'''' [x]-y[x]==Exp[x]*Cos[x],y[x],x,IncludeSingularSolutions -> Truel J

T

y(r) = cre” + cze™ + <—% + C2> cos(z) + ¢4 sin(x)
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29.3 problem Ex 3
Internal problem ID [11278]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 52.
Summary. Page 117

Problem number: Ex 3.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y//+2y/+y:2x3_xe3z

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 40

-

.
dsolve(diff (y(x),x$2)+2*diff (y(x),x)+y(x)=2%x"3-x*exp(3*x),y(x), singsol=all)

N\

(1 —2z)e*

3 2
3 + 2x 122" 4+ 36z

y(z) = 48+ (c1iz + o) e ™ +
v/ Solution by Mathematica
Time used: 0.335 (sec). Leaf size: 48

e N

LDSolve [y'' [x]+2*y"' [x]+y[x]==2*x"3-x*Exp [3*x] ,y[x],x,IncludeSingularSolutions j—> True]

1
y(z) — 2(z® — 62 + 18z — 24) +

@6390(1 —2z) + e *(cox +c1)
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29.4 problem Ex 5
Internal problem ID [11279]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 52.
Summary. Page 117

Problem number: Ex 5.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing y]]

2z

y”’—4y’=z2—3e

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 35

e hY

dsolve(diff (y(x) ,x$3)-4*diff (y(x),x)=x"2-3*exp(2*x) ,y(x), singsol=all)

N\ J

_(9-1224+16c)e*®  z* e oz
y(z) = 32 2”2 “gte

v/ Solution by Mathematica
Time used: 0.311 (sec). Leaf size: 49

-

LDSolve [y''' [x]-4*y' [x]==x"2-3*Exp[2*x],y[x],x,IncludeSingularSolutions -> True]

1 1
y(z) — 12738 + 3—262’”(—1230 +9+16¢;) — 5026_2”” +c3
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29.5 problem Ex 6
Internal problem ID [11280]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 52.
Summary. Page 117

Problem number: Ex 6.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

yllll _ 2yl/ + y = COS (x)

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

Ldsolve (diff (y(x) ,x$4)-2+diff (y(x) ,x$2)+y(x)=cos(x),y(x), singsol=all) J

cos ()
4

y(x) = (cax + c2) e+ (csz +¢1) €° +

v/ Solution by Mathematica
Time used: 0.131 (sec). Leaf size: 42

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

y(z) = %(x) + e (cor + c3€™ + 1€z + 1)
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29.6 problem Ex 7
Internal problem ID [11281]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 52.
Summary. Page 117

Problem number: Ex 7.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

%‘4:1/”” + 6.273@/” + 93)23/” + 3yl.’L' +y= (ln (3;) + 1)2

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 34

Ldsolve (x"4*diff (y(x) ,x$4) +6*x"3*xdiff (y(x) ,x$3) +9*x~2+diff (y(x) ,x$2) +3*x*diff (}r (x) ,x)+y(x)=(1

y(z) = (csln () 4 ¢1) cos (In (z)) + (¢ In () + ¢2) sin (In (z)) + In (z)* + 2In (z) — 3

v/ Solution by Mathematica
Time used: 0.27 (sec). Leaf size: 39

LDSOlve [x~4*y' ' "' [x]+6xx"3xy' ' ' [x]+9*x 2%y ' ' [x]+3*x*y' [x]+y[x]==(1+Log[x]) "2 ,yJ[x] »X,IncludeSi

y(z) — log?(z) + 2log(z) + (c2 log(z) + ¢;) cos(log(z)) + (c4log(x) + c3) sin(log(z)) — 3

213



29.7 problem Ex 8
Internal problem ID [11282]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 52.
Summary. Page 117

Problem number: Ex 8.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing y]]

y///+2y//+y/ =$2 —z

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

e hY

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

N\ J

3 5 2
y(z) = (—ca1z — ¢ —02)e_w+% - %+8x+03
v/ Solution by Mathematica

Time used: 0.243 (sec). Leaf size: 39

e N

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

1
y(@) = ¢z (22° — 16z +48) — e *(ca(z + 1) + 1) + 3

214



29.8 problem Ex 9
Internal problem ID [11283]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 52.
Summary. Page 117

Problem number: Ex 9.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + 4y = sin (1’)2

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 30

Ldsolve (diff (y(x) ,x$2)+4*y(x)=sin(x)~2,y(x), singsol=all) J

(8¢y — 1) cos (2x) 4

1 + (8¢y — z) sin (2z)
8 8

y(z) =

v/ Solution by Mathematica
Time used: 0.16 (sec). Leaf size: 34

‘ DSolvely'' [x]+4*y[x]==Sin[x]~2,y[x],x,IncludeSingularSolutions -> Truel

y(z) — %((—1 + 8c;) cos(2z) — (z — 8¢z) sin(2z) + 1)
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29.9 problem Ex 10
Internal problem ID [11284]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 52.
Summary. Page 117

Problem number: Ex 10.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + 4y = sec (sv)2

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 42

Ldsolve (diff (y(x) ,x$2)+4*y(x)=sec(x)~2,y(x), singsol=all) J

y(x) = (—2cos (z)?+1) In (sec (z)) +2 cos () ¢; +2sin (z) (e +) cos (z) —sin (z)* —¢;

v/ Solution by Mathematica
Time used: 0.168 (sec). Leaf size: 33

-

LDSolve [y'' [x]+4*xy[x]==Sec[x]~2,y[x],x,IncludeSingularSolutions -> Truel

~—

y(z) — cos(2z)(log(cos(x)) + ¢1) + sin(z)(—sin(z) + 2(x + c2) cos(x))
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29.10 problem Ex 12
Internal problem ID [11285]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 52.
Summary. Page 117

Problem number: Ex 12.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _with_linear_ symmetries]]

y//// _ y/// _ 31/” + 5y/ _ 2y — e3x

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 32

-

dsolve(diff(y(x),x$4)—diff(y(x),x$3)—3*diff(y(x),x$2)+5*diff(y(x),x)—2*y(x)=e¥p(3*x),y(x), S

N\

eSw
y(z) = ((C3CE2 +cz+e1)e o+ E) e "

v/ Solution by Mathematica
Time used: 0.091 (sec). Leaf size: 39

LDSolve [y'' "' [x]-y' "' [x]-3*y'' [x]+b*y' [x]-2*y[x]==Exp[3*x],y[x] ,x,IncludeSingujLarSolutions ->

3z

e
y(z) — w0t cre™?® + e(x(cyx + c3) + ¢2)
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29.11 problem Ex 13
Internal problem ID [11286]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 52.
Summary. Page 117

Problem number: Ex 13.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y' +y=cos(z)x

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

Ldsolve (diff (y(x) ,x$2)+y(x)=x*cos(x),y(x), singsol=all) J
2?2 +4cy —1)sin(z) cos(z) (4c1 +

v Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 34

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

y(x) — %((2352 — 1+ 8c,) sin(z) + 2(z + 4c;) cos(z))
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29.12 problem Ex 14
Internal problem ID [11287]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 52.
Summary. Page 117

Problem number: Ex 14.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _exact, _linear, _nonhomogeneous]]

1
x3y"'+2x2y”—y'x+y= E

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

e B

Ldsolve(x"3*diff (y(x) ,x$3) +2xx"2*diff (y(x) ,x$2) -x*diff (y(x),x)+y (x)=1/%,y(x), f,ingsol=a11)

41n (z) caz?® + 4c3x® + In(z) + ¢ + 1
y(z) = P

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 33

‘DSolve [x~3xy' ' ' [x]+2xx" 2%y " ' [x] -x*xy' [x]+y[x]==1/x,y[x] ,x,IncludeSingularSolutﬁons -> True]

1 1
y(z) — % + % + cox + czz log(x)
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29.13 problem Ex 15
Internal problem ID [11288]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 52.
Summary. Page 117

Problem number: Ex 15.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

y" —y =z e® + cos ()’

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 61

Ldsolve (diff (y(x) ,x$3) -y (x)=x*exp(x)+cos(x)~2,y(x), singsol=all) J
1 x T
y(x) = —= + coe™ 2 cos @ + c3e” 2 sin @
2 2 2
_ cos(2z)  4sin (2z) N (322 4+ 18¢; — 62 +4) €®
130 65 18

v/ Solution by Mathematica
Time used: 7.274 (sec). Leaf size: 98

-

.
DSolvely''' [x]-y[x]==x*Exp[x]+Cos[x]~2,y[x],x,IncludeSingularSolutions -> Tru#]

N

T 02 T 2e% 4 1
eﬁx - % + % - &sin(%) ~ 130 cos(2x) + c1€°

+ coe 2 cos (@) + c3e~%/?sin (%) - %
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30.1 problem Ex 1
Internal problem ID [11289]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VIII, Linear differential equations of the second order. Article 53. Change
of dependent variable. Page 125

Problem number: Ex 1.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

/"

' — 2y +yr ==z

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 57

e hY

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

N\ J

(—3%e§cl — Cox — 1> (—m?’)% + 3¢ <F(§) — 1"(%, -z

w
N——
N—

v/ Solution by Mathematica
Time used: 0.286 (sec). Leaf size: 42

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

02\3/—_303F(—%,—%3>
3V/3

y(zx) > — +cazr+1
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30.2 problem Ex 2
Internal problem ID [11290]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VIII, Linear differential equations of the second order. Article 53. Change
of dependent variable. Page 125

Problem number: Ex 2.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

oy — 22+ 1)y +y(l+z)=2>—-z-1

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

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

y(z) = (ar® +e)e" +z

v Solution by Mathematica
Time used: 0.275 (sec). Leaf size: 25

-

N
LDSOlve [x*xy' ' [x]-(2xx+1)*y' [x]+(x+1) *y [x]==x"2-x-1,y[x],x, IncludeSingularSolutjions -> True]

1
y(z) — 5026%2 +z+cr€”
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30.3 problem Ex 3
Internal problem ID [11291]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VIII, Linear differential equations of the second order. Article 53. Change
of dependent variable. Page 125

Problem number: Ex 3.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

(+1)y" +2yz—2y=0

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

Ldsolve ((1+x72) *diff (y(x) ,x$2) +2xx*diff (y(x) ,x) -2*y(x)=0,y(x), singsol=all) ‘

y(x) = c1x + arctan (z) xcy + ¢o

v/ Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 48

‘ DSolve [(1+x72) *y' ' [x]+2*xx*xy' [x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

1
y(z) — Ei(chx — coxlog(1l — iz) + coxlog(1 + ix) + 2ics)

224



30.4 problem Ex 4
Internal problem ID [11292]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VIII, Linear differential equations of the second order. Article 53. Change
of dependent variable. Page 125

Problem number: Ex 4.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

1—z)y" +yz—y=(1-2)’

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

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

Y(T) = cox + c1e” + 2> + 1

v/ Solution by Mathematica
Time used: 0.067 (sec). Leaf size: 22

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

y() > 2’ +r—cxr+cre”+1
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30.5 problem Ex 5
Internal problem ID [11293]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VIII, Linear differential equations of the second order. Article 53. Change
of dependent variable. Page 125

Problem number: Ex 5.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

T

sin (z)y" 4+ 2cos(z)y +3sin(z)y =€

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 28

Ldsolve(sin(x)*diff (y(x),x$2)+2xcos (x) *diff (y(x) ,x)+3*sin(x) *y (x)=exp(x) ,y (x) J singsol=all)

csc (z) (10 cos (z)® ¢; + 10sin () cos () cp + e — 5¢1)
)

y(z) =

v Solution by Mathematica
Time used: 0.229 (sec). Leaf size: 56

-

N
LDSolve [Sin[x]*y'' [x]+2*Cos [x]*y' [x]+3*Sin[x]*y[x]==Exp[x],y[x],x, IncludeSingujLarSolut ions ->

e~ (4ie )7 4 Beyehi™ 4 20ic,)
10 (—1 + e2ie)

y(z) =
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30.6 problem Ex 6
Internal problem ID [11294]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VIII, Linear differential equations of the second order. Article 53. Change
of dependent variable. Page 125

Problem number: Ex 6.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y" —2y'tan(z) — (®+ 1)y =0

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

Ldsolve (diff (y(x) ,x$2)-2*tan(x)*diff (y(x),x)-(a"2+1)*y(x)=0,y(x), singsol=all) ‘

y(x) = sec (x) (c1 sinh (az) + ¢5 cosh (ax))

v/ Solution by Mathematica
Time used: 0.117 (sec). Leaf size: 32

‘ DSolvel[y'' [x]-2*Tan[x]*y' [x]-(a"2+1)*y[x]==0,y[x],x,IncludeSingularSolutions +> True]

ez Is eaz‘
y(z) — sec(x) (cle + 22(1 )
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30.7 problem Ex 7
Internal problem ID [11295]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VIII, Linear differential equations of the second order. Article 53. Change
of dependent variable. Page 125

Problem number: Ex 7.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

4%y + 4y + (2 + 1)y =0

v/ Solution by Maple
Time used: 0.156 (sec). Leaf size: 35

Ldsolve(4*x“2*diff(y(x),x$2)+4*x“3*diff(y(x),x)+(x‘2+1)*y(x)=0,y(x), singsol=a11)

e_% (WhittakerM (—%, 0, %) c1 + WhittakerW (—%, 0, x—;) cg>
y(z) = NG

v Solution by Mathematica
Time used: 0.239 (sec). Leaf size: 60

LDSolve [4*x~2%y' ' [x]+4*x~3*y' [x]+(x~2+1) *xy [x]==0,y[x] ,x, IncludeSingularSolutiofxs -> True]

2

7
g 1 3
8 + 5\4/—101\/5Hypergeometrichl (é’ 1, _:c_)

G20
y(x) = co 1,2 16

2
16

11
44
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30.8 problem Ex 8
Internal problem ID [11296]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VIII, Linear differential equations of the second order. Article 53. Change
of dependent variable. Page 125

Problem number: Ex 8.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

zy’' +2y —yr=2¢"

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

dsolve (x*diff (y(x) ,x$2)+2*diff (y(x),x)-x*y(x)=2%exp(x),y(x), singsol=all)

N J

y(z) = e”x + sinh (z) ¢g + cosh (z) ¢

T

v/ Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 35

e

LDSolve [x*y'' [x]+2*y' [x]-x*y[x]==2%Exp[x],y[x],x,IncludeSingularSolutions -> T%ue]

e (e (2z — 1+ ¢2) + 2¢1)
2z

y(z) =
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31.1 problem Ex 1
Internal problem ID [11297]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VIII, Linear differential equations of the second order. Article 54. Change
of independent variable. Page 127

Problem number: Ex 1.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y//+(2ex_1)y/+y62x:e4z

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

e N

Ldsolve(diff (y(x),x$2)+(2*exp (x)-1) *diff (y (x) ,x)+exp (2*¥x) *y (x) =exp (4*x) ,y (x) , jsingsol=a11)

y(z) = e2 %" ginh <g> cs + 27 cosh <§> c1+e*® —4e*+6

v/ Solution by Mathematica
Time used: 0.121 (sec). Leaf size: 39

e

kDSolve [y'' [x]+(2*Exp[x]-1)*y' [x]+Exp [2*x] *y [x]==Exp [4*x] ,y [x] ,x, IncludeSingul%rSolutions ->

y(z) = —4e” +e* +cre™® + e +6
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31.2 problem Ex 2
Internal problem ID [11298]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VIII, Linear differential equations of the second order. Article 54. Change
of independent variable. Page 127

Problem number: Ex 2.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer, [_2nd_order, _linear, ‘_with_symmetry_[0,F(x)]‘]

(—2*+1)y" —yz+4y =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 50

Ldsolve ((1-x"2) *diff (y(x) ,x$2) -x*diff (y(x) ,x) +4*y(x)=0,y(x), singsol=all) J

(823 —4z) o2 — 1+ (8z* — 82% + 1) o + 1
(z4+ Va2 - 1)2

y(z) =

v/ Solution by Mathematica
Time used: 0.316 (sec). Leaf size: 97

‘ DSolve [(1-x"2) *y'' [x] -x*y' [x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> Tr#e]

44/1 — z? arctan (ﬁ) 44/1 — x? arctan ( Vi;iﬂ)
— 4cy sinh

) — ¢ cosh
y(=) ! 2 —1 2 —1
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31.3 problem Ex 3
Internal problem ID [11299]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VIII, Linear differential equations of the second order. Article 54. Change
of independent variable. Page 127

Problem number: Ex 3.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y" + 3 tan (z) + cos ()’ y = 0

v Solution by Maple
Time used: 0.093 (sec). Leaf size: 15

Ldsolve (diff (y(x) ,x$2)+tan(x)*diff (y(x) ,x)+cos(x) "2*y(x)=0,y(x), singsol=all) J

y(z) = ¢ sin (sin (x)) + ¢ cos (sin (z))

v Solution by Mathematica
Time used: 0.078 (sec). Leaf size: 18

e

kDSolve [y'' [x]+Tan[x]*y' [x]+Cos[x] “2*y[x]==0,y[x],x,IncludeSingularSolutions -# True]

y(x) — cosin(sin(z)) + ¢; cos(sin(z))
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31.4 problem Ex 4
Internal problem ID [11300]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VIII, Linear differential equations of the second order. Article 54. Change
of independent variable. Page 127

Problem number: Ex 4.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

1
2%y +32°y +y =
T

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

e

Ldsolve (x"6*diff (y(x) ,x$2)+3*+x~5*diff (y(x) ,x)+y(x)=1/x"2,y(x), singsol=all) J

. 1 1 1
y(x) = sin 952 cz + cos 952 C1+ﬁ

v/ Solution by Mathematica
Time used: 0.099 (sec). Leaf size: 32

LDSolve [x~6*y' ' [x]+3*x~b*y' [x]+y[x]==1/x"2,y[x],x,IncludeSingularSolutions -> jl‘rue]

1 1 ) 1
y(r)—);—l—clcos 9p2 ) ~C2sin{ 55
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31.5 problem Ex 5
Internal problem ID [11301]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VIII, Linear differential equations of the second order. Article 54. Change
of independent variable. Page 127

Problem number: Ex 5.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

ry’ — (22°+ 1)y —8yz® = 4z

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

‘ dsolve (x*diff (y(x) ,x$2) - (2*xx"2+1) *diff (y(x) ,x) -8*x"3*y(x)=4*x"3*exp(-x"2) ,y (x;) , singsol=all)

—22 4+ 3¢;) e
y(z) = ( 3 ) +e* ¢y

v/ Solution by Mathematica
Time used: 0.105 (sec). Leaf size: 38

‘ DSolve [x*y'' [x]-(2*x~2+1) xy' [x]-8*x"3*y [x]==4*x"3*Exp[-x~2],y([x],x, IncludeSinéularSolutions

1 2 2
y(z) — 56_‘” <—3x2 +9c,e3 — 1+ 902>
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32.1 problem Ex 1
Internal problem ID [11302]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VIII, Linear differential equations of the second order. Article 55. Sum-
mary. Page 129

Problem number: Ex 1.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Laguerre]

zy’ —(z+3)y +3y=0

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

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

y(z) = c1” + c2(2® + 32° + 62 + 6)

v Solution by Mathematica
Time used: 0.087 (sec). Leaf size: 29

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

y(z) = c1e” — ca(2° + 32° + 62 + 6)
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32.2 problem Ex 2
Internal problem ID [11303]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VIII, Linear differential equations of the second order. Article 55. Sum-
mary. Page 129

Problem number: Ex 2.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

(z-3)y" —(4z2—9)y +(Bz—6)y=0

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

Ldsolve ((x-3)*diff (y(x),x$2)-(4*x-9)*diff (y(x),x)+(3*x-6) *xy(x)=0,y(x), singsolfall)

s 21, 75 183

y(x) = 4cy (x - 5% + 5%~ ) e3% 4 ¢,e”

v/ Solution by Mathematica
Time used: 0.091 (sec). Leaf size: 42

-

LDSolve [(x=3)*y' ' [x]-(4*x-9)*y' [x]+(3*x-6) *xy[x]==0,y[x],x, IncludeSingularSolutjlons -> True]

1
(&) - Ses O (t0 — 422 4 1502 —183) + 1
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32.3 problem Ex 3
Internal problem ID [11304]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VIII, Linear differential equations of the second order. Article 55. Sum-
mary. Page 129

Problem number: Ex 3.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y'r’ +4y'z+ (-2 +2)y=0

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

Ldsolve(x“2*diff (y(x) ,x$2) +4*xx*diff (y(x) ,x)+(2-x"2) *y(x)=0,y(x), singsol=all) ‘

¢y sinh (z) + ¢, cosh (z)
2

y(z) =

v Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 28

-

LDSolve [x~2xy' ' [x]+4*x*y' [x]+(2-x"2) *y [x]==0,y[x] ,x,IncludeSingularSolutions -j? True]

2c1e7% + cpe”

_>
y(z) 572
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32.4 problem Ex 4
Internal problem ID [11305]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VIII, Linear differential equations of the second order. Article 55. Sum-
mary. Page 129

Problem number: Ex 4.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

(+1)y" —2yz+2y=0

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

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

y(z) = o2 + 17 — ¢

v Solution by Mathematica
Time used: 0.07 (sec). Leaf size: 21

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

y(x) = cox — er(x —9)?
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32.5 problem Ex 5
Internal problem ID [11306]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VIII, Linear differential equations of the second order. Article 55. Sum-
mary. Page 129

Problem number: Ex 5.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

zy" — 2z -1y +ylz—1)=0

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

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

y(z) = e"(c1 + o In ()

v/ Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 17

‘ DSolve [x*xy'' [x]-(2*x-1)*y' [x]+(x-1)*y[x]==0,y[x],x,IncludeSingularSolutions —# Truel

y(z) = e*(czlog(z) + 1)
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32.6 problem Ex 6
Internal problem ID [11307]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VIII, Linear differential equations of the second order. Article 55. Sum-
mary. Page 129

Problem number: Ex 6.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y'r’ —4y'z+ (£°+6)y =0

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

Ldsolve(x“2*diff (y(x) ,x$2) -4*xx*diff (y(x) ,x)+(6+x"2) *y(x)=0,y(x), singsol=all) ‘

y(x) = 2*(cy sin (z) + ¢y cos ()

v Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 37

LDSolve [x~2xy' ' [x]-4*x*xy' [x]+(6+x72) *y[x]==0,y[x],x,IncludeSingularSolutions —f True]

1 . )
y(z) = 56_””1:2 (2¢1 — i)
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32.7 problem Ex 7
Internal problem ID [11308]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VIII, Linear differential equations of the second order. Article 55. Sum-
mary. Page 129

Problem number: Ex 7.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

(22° — 1)y’ — 62%y + 6yz = 0

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

Ldsolve((2*x*3—1)*diff(y(x),x$2)—6*x‘2*diff(y(x),x)+6*x*y(x)=0,y(x), singsol=a11)

y(x) = 2’ + 1 +

v Solution by Mathematica
Time used: 2.452 (sec). Leaf size: 19

LDSOlve [(2%x73-1)*y' ' [x]-6*x"2*y' [x]+6*x*y[x]==0,y[x],x, IncludeSingularSolutiofxs -> True]

y(z) = ar —c(2® +1)
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32.8 problem Ex 8
Internal problem ID [11309]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VIII, Linear differential equations of the second order. Article 55. Sum-
mary. Page 129

Problem number: Ex 8.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y'z? —2x(1+2)y +2y(1+z)=2°

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

e N
Ldsolve (x72+diff (y(x) ,x$2) -2*x* (1+x) *diff (y(x) ,x)+2*x (1+x) *y(x)=x"3,y(x), singsol=all)

z(—2e**c) — 2y + 1)
2

y(z) = —

v/ Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 28

LDSolve [x~2*y ' ' [x]-2%x* (1+x) *y' [x]+2*% (1+x) *y [x]==x"3,y[x] ,x, IncludeSingularSolﬁ.\tions -> Truel]

1
y(x) — —37 (22 — 2c0€® + 1 — 4c1)
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32.9 problem Ex 9
Internal problem ID [11310]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VIII, Linear differential equations of the second order. Article 55. Sum-
mary. Page 129

Problem number: Ex 9.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y'r® —2nz(1+z)y + (a®z> +n’+n)y =0

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 89

Ldsolve(x“2*diff(y(x),x$2)—2*n*x*(1+x)*diff(y(x),x)+(n“2+n+a‘2*x‘2)*y(x)=0,y(x}, singsol=all)

in? 1

,=,2iv/a—n+ya+nzc|c
a—nya+n 2 ) !
;2

1
+ WhittakerW ( — :Ln\/a—i-—n’ 2 2iv/a —n+va+ nx) cz)

y(z) = ez (WhittakerM (

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

LDSolve [x~2*xy' ' [x]-2*n*x* (1+x) *y' [x]+(n~2+n+a~2*x~2) *y [x]==0,y [x] ,x,IncludeSingularSolutions

Not solved
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32.10 problem Ex 10
Internal problem ID [11311]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter VIII, Linear differential equations of the second order. Article 55. Sum-
mary. Page 129

Problem number: Ex 10.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

'y’ +22°(1+z)y +yn®* =0

v Solution by Maple
Time used: 0.422 (sec). Leaf size: 297

e N
Ldsolve(x‘4*diff(y(x),x$2)+2*x‘3*(1+x)*diff(y(x),x)+n‘2*y(x)=0,y(x), singsol=all)

y(z)

3 3 3 1
1 ; 2\1 2 ; 2\1 ; 2\ 1 2 2\ 4 s i/ —n2 224in2 —n 22
Ny —8i(—n®)4—nt+8V—n?n 16i(—n°)4 n—8i(—n®)4—-8V—n?n (—n°)dz—in iV =—nfz®tin"—nz
¢ HeunD (8(—n )4, (=n’) _16i(n) ( )n , E—n2;711m+in) e an :

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

-

LDSolve [x~4x*y' ' [x]+2*x"3*(1+x) *y' [x]+n~2*y[x]==0,y[x],x, IncludeSingularSolutio)ﬂs -> True]

Not solved
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33.1 problem Ex 1
Internal problem ID [11312]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IX, Miscellaneous methods for solving equations of higher order than first.
Article 57. Dependent variable absent. Page 132

Problem number: Ex 1.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing yl, [_2nd_order, _reducible, _mu_y_y1]]

(:C2 + 1) y// +y/2 -1

v Solution by Maple
Time used: 0.032 (sec). Leaf size: 33

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

N J

In(ciz—1)E +cyc2 +cix+1In(ciz — 1)

2
S

y(z) =

v Solution by Mathematica
Time used: 12.052 (sec). Leaf size: 33

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

N

y(z) = —z cot(c;) + csc®(ey) log(—z sin(c;) — cos(cp)) + ¢
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33.2 problem Ex 2
Internal problem ID [11313]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IX, Miscellaneous methods for solving equations of higher order than first.
Article 57. Dependent variable absent. Page 132

Problem number: Ex 2.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing y], [_3rd_order, _with_linear_ symmetrie

v/ Solution by Maple
Time used: 0.093 (sec). Leaf size: 94

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

_(@®+2)vV—z2+1 x arcsin (x)

y(x) 6 +caz+ 5 2
2. /_ 2 1 2 1 i
y(z) = _Z : i 563 T marcs21n () + iz +co
Ve -1z cz?
y(@) = e+ - tarto

v/ Solution by Mathematica
Time used: 0.241 (sec). Leaf size: 75

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

31
y(x) — % — 5\/1 + c122% + ez + ¢

31
+ 5\/1+012$2+031}+Cg

1T

y(z) = 6
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33.3 problem Ex 3
Internal problem ID [11314]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IX, Miscellaneous methods for solving equations of higher order than first.
Article 57. Dependent variable absent. Page 132

Problem number: Ex 3.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing y]]

yll+ylx:$

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 23

dsolve(diff (y(x) ,x$2)+x*diff (y(x),x)=x,y(x), singsol=all)

N J

c1/m V2 erf (“2—@>
B 2

y(w) +x+co

v/ Solution by Mathematica
Time used: 0.137 (sec). Leaf size: 29

s

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

~—

y(z) — Te erf( ad ) +z+c
29 2 2
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33.4 problem Ex 4
Internal problem ID [11315]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IX, Miscellaneous methods for solving equations of higher order than first.
Article 57. Dependent variable absent. Page 132

Problem number: Ex 4.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _quadrature]]

yll — :Ee(L'

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

dsolve(diff (y(x) ,x$2)=x*exp(x),y(x), singsol=all)

N J

yx)=(r—-2)e"+ iz +c

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

‘ DSolvel[y'' [x]==x*Exp[x],y[x],x,IncludeSingularSolutions -> True]

y(x) = e%(x —2) + oz + ¢
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33.5 problem Ex 5
Internal problem ID [11316]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IX, Miscellaneous methods for solving equations of higher order than first.
Article 57. Dependent variable absent. Page 132

Problem number: Ex 5.

ODE order: 2.

ODE degree: 2.

CAS Maple gives this as type [[_2nd_order, _missing y]]

W —zy) -y =1

v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 63

‘dsolve((diff(y(x),x)—x*diff(y(x),x$2))“2=1+diff(y(x),x$2)‘2,y(x), singsol=a11?

zv/—x2+1  arcsin (z)

y(x) = 5 + 5 c
zv/—x2+1 arcsin(z
y(z) = — 5 - 5 (=) +c
ez —1z2
y(x) = IT + 1z + ¢

v Solution by Mathematica
Time used: 0.215 (sec). Leaf size: 58

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

2
e
y(x)—>17—\/1+cl2z+02

c1z2

y(x)—>T+ 1+Cl2$+62
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34.1 problem Ex 1
Internal problem ID [11317]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IX, Miscellaneous methods for solving equations of higher order than first.
Article 58. Independent variable absent. Page 135

Problem number: Ex 1.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x], [_2nd_order, _with_potential_symmet

2
yy' —y " — v’y =0

v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 27

{dsolve(y(x)*diff(y(x),x$2)-diff(y(x),x)“2-y(x)“2*diff(y(x),x)=0,y(x), singsoi%all)

) el (c2+x)

- -1+ ecl(cz—i-w)

v Solution by Mathematica
Time used: 2.444 (sec). Leaf size: 43

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

c1601(z+62)
y(CL‘) - __1 4+ eci(z+c2)
1
_> J—
y(z) .
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34.2 problem Ex 2
Internal problem ID [11318]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IX, Miscellaneous methods for solving equations of higher order than first.
Article 58. Independent variable absent. Page 135

Problem number: Ex 2.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x], [_2nd_order, _reducible, _mu_x_y1]]

2
yy' -y =-1

v/ Solution by Maple
Time used: 0.109 (sec). Leaf size: 59

-

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

| —

cotzx —co—x
a(—e 4 7E)

y(z) = 5
cotz —co—x
cl<—e 1 4+e @ )
y(z) = - 5
v/ Solution by Mathematica
Time used: 60.222 (sec). Leaf size: 85
LDSOlve [y[x]*y'' [x]-y' [x]"2+1==0,y[x],x,IncludeSingularSolutions -> True] J

ie~° tanh (e (z + ¢3))

\/—sech? (e¢1(z + ¢3))
ie~“ tanh (e“ (z + ¢2))

\/—sech? (e (z + c2))

y(z) = —

y(z) —

255



34.3 problem Ex 3
Internal problem ID [11319]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IX, Miscellaneous methods for solving equations of higher order than first.
Article 58. Independent variable absent. Page 135

Problem number: Ex 3.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x], [_2nd_order, _reducible, _mu_x_y1]]

29" — e =0

v/ Solution by Maple
Time used: 0.469 (sec). Leaf size: 20

dsolve (2*diff (y(x) ,x$2)=exp(y(x)),y(x), singsol=all)

N J

2
sec (cg-ﬁ-z)
c1

=1
y(z) =In 2
v/ Solution by Mathematica
Time used: 60.049 (sec). Leaf size: 30
LDSolve [2xy' ' [x]==Exp[y[x]],y[x],x,IncludeSingularSolutions -> True] J

y(z) — log <—cls:ech2 (% T+ 02)2))
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34.4 problem Ex 4
Internal problem ID [11320]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IX, Miscellaneous methods for solving equations of higher order than first.
Article 58. Independent variable absent. Page 135

Problem number: Ex 4.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x], [_2nd_order, _reducible, _mu_x_y1],

vy +2 -y =0

v/ Solution by Maple
Time used: 0.109 (sec). Leaf size: 20

e B

Ldsolve (y(x)*diff (y(x) ,x$2) +2+diff (y(x) ,x)-diff (y(x),x)"2=0,y(x), singsol=a11)J

y(z) =0
eCl(CQ+IE) -9

y(z) = -

v/ Solution by Mathematica
Time used: 2.726 (sec). Leaf size: 26

‘ DSolve[y[x]*y'' [x]+2xy' [x]-y' [x]~2==0,y[x],x,IncludeSingularSolutions -> Truej]

—9 4 eclztea)

y(z) — o

y(z) — Indeterminate
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35.1 problem Ex 1
Internal problem ID [11321]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IX, Miscellaneous methods for solving equations of higher order than first.
Article 59. Linear equations with particular integral known. Page 136

Problem number: Ex 1.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

(22 —20+2)y" —y'z> + 2z — 2y =0

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

Ldsolve((x“2—2*x+2)*diff(y(x),x$3)—x‘2*diff(y(x),x$2)+2*x*diff(y(x),x)—2*y(x)=@,y(x), singsol

y(z) = a1z + cox® + c3e”

v Solution by Mathematica
Time used: 0.124 (sec). Leaf size: 27

LDSolve [(xm2-2xx+2) *y' ' ' [x]-x"2%y' ' [x]+2*x*y' [x]-2*y[x]==0,y[x],x, IncludeSingujLarSolut ions ->

1
y(z) = 3 (c22® + 2017 + c3€%)
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35.2 problem Ex 2
Internal problem ID [11322]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IX, Miscellaneous methods for solving equations of higher order than first.
Article 59. Linear equations with particular integral known. Page 136

Problem number: Ex 2.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

acy'"—y"—y':v+y=—x2+1

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

e hY

dsolve (x*diff (y(x) ,x$3)-diff (y(x),x$2)-x*diff (y(x),x)+y(x)=1-x"2,y(x), singso#=all)

N\ J

y(x) = 2° + 3+ 12 + cpe” + cze?

v/ Solution by Mathematica
Time used: 0.242 (sec). Leaf size: 28

-

N
LDSolve [xxy'' ' [x]-y'' [x]-x*y' [x]+y[x]==1-x"2,y[x],x,IncludeSingularSolutions -j> True]

y(x) = 2° + c12 — ¢z cosh(x) + icz sinh(z) + 3
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36.1 problem Ex 1
Internal problem ID [11323]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IX, Miscellaneous methods for solving equations of higher order than first.
Article 60. Exact equation. Integrating factor. Page 139

Problem number: Ex 1.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing y]]

(z+2)°y" +(x+2)y" +y =1

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 35

Ldsolve((x+2)“2*diff(y(x),x$3)+(x+2)*diff(y(x),x$2)+diff(y(x),x)=1,y(x), singsol=all)

_ (a1 —c) (z+2) cos (In (z +2)) 4 (c2 + 1) (z+2)sin (In (z + 2))

y(z) 5

+x+c3

v/ Solution by Mathematica
Time used: 0.202 (sec). Leaf size: 45

‘ DSolve [(x+2)~2*y' "' [x]+(x+2)*y' ' [x]+y' [x]==1,y[x],x,IncludeSingularSolutions +> Truel

y(z) >z + %(cl —co)(z + 2) cos(log(z + 2)) + %(cl + ¢o)(z + 2) sin(log(z + 2)) + c3
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36.2 problem Ex 2
Internal problem ID [11324]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IX, Miscellaneous methods for solving equations of higher order than first.
Article 60. Exact equation. Integrating factor. Page 139

Problem number: Ex 2.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _nonhomogeneous]]

V2 +3yr+y=2x

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

e hY

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

N\ J

o,z In(@)a

v/ Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 26

e

J

kDSolve [x~2*y' ' [x]+3*x*y' [x]+y[x]==x,y[x],x,IncludeSingularSolutions -> Truel J

z2 + 4cglog(z) + 4

y(z) = P
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36.3 problem Ex 3
Internal problem ID [11325]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IX, Miscellaneous methods for solving equations of higher order than first.
Article 60. Exact equation. Integrating factor. Page 139

Problem number: Ex 3.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _nonhomogeneous]]

(z—1)%y" +4(z — 1)y + 2y = cos (z)

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

Ldsolve((x-1)“2*diff(y(x),x$2)+4*(x—1)*diff(y(x),x)+2*y(x)=cos(x),y(x), singsq}=all)

_ ¢+ —cos(x)
(-1+2)°

y(z)

v/ Solution by Mathematica
Time used: 0.134 (sec). Leaf size: 24

LDSolve [(x-1)"2%y"' ' [x]+4* (x-1) *y' [x]+2*y[x]==Cos[x] ,y[x],x, IncludeSingularSoluJL.ions -> True]

—cos(z) +ci(z— 1)+ ¢y
y(z) — @— 1)
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36.4 problem Ex 4
Internal problem ID [11326]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IX, Miscellaneous methods for solving equations of higher order than first.
Article 60. Exact equation. Integrating factor. Page 139

Problem number: Ex 4.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _fully, _exact, _linear]]

(2 —z)y" + (82> —3) y' + 14y'z + 4y =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 41

Ldsolve((x“B—x)*diff (y(x),x$3)+(8*x~2-3) *diff (y(x) ,x$2) +14*x*diff (y(x) ,x)+4*y(§<)=o,y(x) , sing

coln (z—i—ﬁ)

_ ey Tat e
y(z) = .

v/ Solution by Mathematica
Time used: 0.135 (sec). Leaf size: 51

LDSolve [(x~3-x)*y' "' [x]+(8*x"2-3) *y' ' [x]+14*x*y' [x]+4*y[x]==0,y[x],x, IncludeSifxgularSolutions

o cs3 log (\/zz—l—z)
Vz2-1 Vz2-1
X

+C

y(z) —
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36.5 problem Ex 5
Internal problem ID [11327]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IX, Miscellaneous methods for solving equations of higher order than first.
Article 60. Exact equation. Integrating factor. Page 139

Problem number: Ex 5.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _exact, _nonlinear], [_3rd_order, _with_linear s

v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 56

Ldsolve (2#x73*y (x) *diff (y(x) ,x$3) +6*x~3*diff (y(x) ,x) *diff (y(x) ,x$2) +18*x"2*y (x}) *diff (y(x) ,x$2

y(z) =0
—z (c12% + 2c2x — 2c3)
y(z) = v p
—x (c122 + 2co — 2c3)
y(l’) = \/ 2

v/ Solution by Mathematica
Time used: 0.389 (sec). Leaf size: 60

‘ DSolve [2*x~3*y [x]*y'' ' [x]+6*x"3*y' [x]*y"' ' [x]+18*x"2xy [x]*y'' [x]+18*x~2*y"' [x] “?+36*x*y [x]*y' [

Veir? + ez + 2c

y(l’) - - 23/2
Veizr? + csx + 2¢y
y(z) = T
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36.6 problem Ex 6
Internal problem ID [11328]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IX, Miscellaneous methods for solving equations of higher order than first.
Article 60. Exact equation. Integrating factor. Page 139

Problem number: Ex 6.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Py + (22 —z)y — (22° —1)y=0

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

Ldsolve(x“S*diff(y(x),x$2)+(2*x“4—x)*diff(y(x),x)—(2*x“3—1)*y(x)=0,y(x), sings#1=a11)

y(z) = x(cl + CQe_:ﬁ)

v/ Solution by Mathematica
Time used: 0.152 (sec). Leaf size: 22

‘ DSolve [x~5*y'' [x]+(2*x~4-x)*y' [x]-(2*x~3-1)*y[x]==0,y[x],x, IncludeSingularSol#tions -> Truel

y(z) — z(cze—?»ﬁ + cl>
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36.7 problem Ex 7
Internal problem ID [11329]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IX, Miscellaneous methods for solving equations of higher order than first.
Article 60. Exact equation. Integrating factor. Page 139

Problem number: Ex 7.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

$2(—$3 + 1) yll _ y/$3 _ 2y =0

X Solution by Maple

Ldsolve(x"2*(1—x"3)*diff (y(x),x$2)-x"3*diff (y (x) ,x)-2*y (x)=0,y(x), singsol=a11}>

No solution found

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

LDSOlve [x~2*x (1-x~3)*y' ' [x]-x"3*y' [x]-2*y[x]==0,y[x],x, IncludeSingularSolutionsJ -> Truel

Not solved
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36.8 problem Ex 8
Internal problem ID [11330]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IX, Miscellaneous methods for solving equations of higher order than first.
Article 60. Exact equation. Integrating factor. Page 139

Problem number: Ex 8.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

$2y/// _ 5xy” + (4:1;4 + 5) yl _ 8ya:3 =0

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

Ldsolve(x“2*diff(y(x),x$3)—5*x*diff(y(x),x$2)+(4*x‘4+5)*diff(y(x),x)—8*x‘3*y(x}=0,y(x), sings

y(z) = c13” + ¢ cos (z%) + c3sin (z?)

v/ Solution by Mathematica
Time used: 0.507 (sec). Leaf size: 44

‘ DSolve [x~2xy''' [x]-5xx*y'"' [x]+(4*x"4+5)*y' [x]-8*x"3*y[x]==0,y[x],x, IncludeSinéularSolutions

1 , 1 .
y(z) = cx® + 5@'026_“’2 - gc;geZz2
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36.9 problem Ex 10
Internal problem ID [11331]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IX, Miscellaneous methods for solving equations of higher order than first.
Article 60. Exact equation. Integrating factor. Page 139

Problem number: Ex 10.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing y]]

y" 4+ 2cot (z)y + 2tan (z)y* =0

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

‘dsolve(diff(y(x),x$2)+2*cot(x)*diff(y(x),x)+2*tan(x)*diff(y(x),x)“2=0,y(x), s#ngsol=a11)

e? explntegral, (In (tan (z)) + 2
o) — (nan@) )

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

‘ DSolve[y'' [x]+2*Cot [x]*y' [x]+2*Tan[x]*y' [x]"2==0,y[x],x, IncludeSingularSoluti#ns -> Truel

Not solved
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37.1 problem Ex 1
Internal problem ID [11332]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IX, Miscellaneous methods for solving equations of higher order than first.
Article 61. Transformation of variables. Page 143

Problem number: Ex 1.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_ symmetries], [_2nd_order, _reducibl

2
’yy" + Yz —y) =0

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 44

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

v Solution by Mathematica
Time used: 0.388 (sec). Leaf size: 23

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

y(z) = cov/TV2z + )
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37.2 problem Ex 2
Internal problem ID [11333]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IX, Miscellaneous methods for solving equations of higher order than first.
Article 61. Transformation of variables. Page 143

Problem number: Ex 2.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_ symmetries], [_2nd_order, _reducibl

2y — Yz —y)* =0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 19

‘dsolve(x“3*diff(y(x),x$2)—(x*diff(y(x),x)—y(x))“2=0,y(x), singsol=all)

y(z) = —z1n (_—)

T

v/ Solution by Mathematica
Time used: 1.65 (sec). Leaf size: 21

DSolve [x~3*y'' [x]-(x*y' [x]-y[x])~2==0,y[x],x,IncludeSingularSolutions -> Truel]

& J

Cox + cl)

y(z) » —xlog (— .
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37.3 problem Ex 3
Internal problem ID [11334]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IX, Miscellaneous methods for solving equations of higher order than first.
Article 61. Transformation of variables. Page 143

Problem number: Ex 3.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _reducible, _mu_xy]l]

yy" —y? —y*In(y) +2%y* =0

v/ Solution by Maple
Time used: 0.046 (sec). Leaf size: 22

‘dsolve(y(x)*diff(y(x),x$2)—diff(y(x),x)“2=y(x)“2*1n(y(x))—x“2*y(x)“2,y(x), si#gsol=a11)

coe” | c1e 7

2 + 2

v/ Solution by Mathematica
Time used: 1.156 (sec). Leaf size: 30

-

N
LDSolve [y[x]l*y'' [x]-y' [x]"2==y[x] "2*Logl[y[x]]-x"2*y[x]~2,y[x],x,IncludeSingularSolutions -> T

clez

y(x) ="

—coe " T42
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37.4 problem Ex 4
Internal problem ID [11335]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IX, Miscellaneous methods for solving equations of higher order than first.
Article 61. Transformation of variables. Page 143

Problem number: Ex 4.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

sin (z)*y" — 2y =0

v Solution by Maple
Time used: 0.344 (sec). Leaf size: 31

Ldsolve (sin(x) ~2*diff (y(x) ,x$2)-2*y(x)=0,y(x), singsol=all) J

y(x) = —icot (z) In (cos (2z) + isin (2x)) ca — 2¢5 + ¢; cot ()

v Solution by Mathematica
Time used: 0.339 (sec). Leaf size: 46

e

kDSolve [Sin[x] ~2*y'' [x]-2*y[x]==0,y[x] ,x,IncludeSingularSolutions -> Truel

~—

J(©) - cos(x) <01 —C loggﬁ - cos(x))) e
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38.1 problem Ex 1
Internal problem ID [11336]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IX, Miscellaneous methods for solving equations of higher order than first.
Article 62. Summary. Page 144

Problem number: Ex 1.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x], [_2nd_order, _reducible, _mu_xy]]

y// _y/2 =1

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

-

Ldsolve(diff(y(x),x$2)=diff(y(x),x)‘2+1,y(x), singsol=all)

| —

y(x) = —In (¢ sin (z) — ¢y cos (x))

v/ Solution by Mathematica
Time used: 3.079 (sec). Leaf size: 16

LDSolve [y'' [x]==y' [x]~2+1,y[x],x,IncludeSingularSolutions -> Truel J

y(x) = ¢ — log(cos(z + ¢1))
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38.2 problem Ex 2
Internal problem ID [11337]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IX, Miscellaneous methods for solving equations of higher order than first.
Article 62. Summary. Page 144

Problem number: Ex 2.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing y]]

(—1:2 + 1) y// _ y’x =9

v/ Solution by Maple
Time used: 0.235 (sec). Leaf size: 59

Ldsolve ((1-x"2)*diff (y(x) ,x$2) -x*diff (y(x),x)=2,y(x), singsol=all) J

() =_</_—2\/x2—1 In (z +vz2 - 1) \/—1+x\/1+x+cl(w2—1)dz> e
! (—1+2)} (1+2): :

v Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 48

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

y(w)—wz—}l<10g (1—\/%) — log (\/%+1) +c1)2
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38.3 problem Ex 3
Internal problem ID [11338]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IX, Miscellaneous methods for solving equations of higher order than first.
Article 62. Summary. Page 144

Problem number: Ex 3.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x], [_2nd_order, _exact, _nonlinear], _

y' +yy' =0

v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 23

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

N J

tanh (%) V2

y(e) = -
v/ Solution by Mathematica
Time used: 20.03 (sec). Leaf size: 34
‘ DSolvely'' [x]+y[x]*y' [x]==0,y[x],x,IncludeSingularSolutions -> True] J

y(z) = v/24/c; tanh (w)
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38.4 problem Ex 4
Internal problem ID [11339)

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IX, Miscellaneous methods for solving equations of higher order than first.
Article 62. Summary. Page 144

Problem number: Ex 4.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _fully, _exact, _linear]]

(2 +1)y"” 4+ 9y"z* + 18y'z + 6y = 0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 30

Ldsolve((1+x*3)*diff(y(x),x$3)+9*x*2*diff(y(x),x$2)+18*x*diff(y(x),x)+6*y(x)=0Ly(x), singsol=

a1z + cox + c3
1+z)(z2—2x+1)

y(z) =

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

‘ DSolve [(1+x73) *y' "' ' [x]+9*x~2xy' ' [x]+18*x*y' [x]+6*y [x]==0,y [x] ,x,IncludeSingul%rSolutions ->

csz? + 2cox + 2¢;
23 + 2

y(z) =
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38.5 problem Ex 5
Internal problem ID [11340]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IX, Miscellaneous methods for solving equations of higher order than first.
Article 62. Summary. Page 144

Problem number: Ex 5.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

(2 —2)y"+(4z+2)y +2y =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 41

Ldsolve ((x72-x) *diff (y(x) ,x$2) +(4*x+2) *diff (y(x) ,x)+2*y(x)=0,y(x), singsol=a11})

121n (z) c123 + (—3z* + 1822 — 62 + 1) ¢; + cox®
(-1+2)

y(z) =

v/ Solution by Mathematica
Time used: 0.086 (sec). Leaf size: 52

‘ DSolve [(x"2-x) *y' ' [x]+(4*x+2)*y' [x]+2*y[x]==0,y[x],x,IncludeSingularSolutions| -> True]

—3cxt — 3123 + 12¢513 log(x) + 18cox? — 6oz + 2
3(z —1)°

y(z) —
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38.6 problem Ex 6
Internal problem ID [11341]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IX, Miscellaneous methods for solving equations of higher order than first.
Article 62. Summary. Page 144

Problem number: Ex 6.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x], _Liouville, [_2nd_order, _reducible

y(1-In(y)y" + (1 +1In(y)y* =0

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

|dsolve (y (x)*(1-1n(y(x)))*diff (y(x) ,x$2)+(1+1n(y (x))) *diff (y(x),%)"2=0,y(x), singsol=all)

y(z) = R trow

v/ Solution by Mathematica
Time used: 1.021 (sec). Leaf size: 34

-

LDSolve [y [x]*(1-Log[y[x]11)*y' ' [x]+(1+Logly[x]1])*y' [x]~2==0,y[x],x, IncludeSingu}LarSolut ions ->

cixz—1+4+cocy

y(m) — e ci(z+e2)
y(z) — e
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38.7 problem Ex 7
Internal problem ID [11342]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IX, Miscellaneous methods for solving equations of higher order than first.
Article 62. Summary. Page 144

Problem number: Ex 7.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing y]]

/

vy _
T

y" + 0

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

-

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

-/

y(z) =c1 + c2In(z)

v Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 13

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

y(z) — c1log(z) + co
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38.8 problem Ex 8
Internal problem ID [11343]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IX, Miscellaneous methods for solving equations of higher order than first.
Article 62. Summary. Page 144

Problem number: Ex 8.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _nonlinear], [_2nd_order, _reducible, _n

z(z +2y)y" + 2zy’” + dy+z)y +2y=—2*

v/ Solution by Maple
Time used: 0.046 (sec). Leaf size: 80

‘dsolve(x*(x+2*y(x))*diff(y(x),x$2)+2*x*(diff(y(x),x))“2+4*(x+y(x))*diff(y(x),#)+2*y(x)+x“2=0

=322+ V3 /= (24 — 373 + 12c57 — 12¢1)
B 6x
=327 — /3 /—z (z* — 323 + 12c0z — 12¢1)
N 6x

y(z)
y(z)

v/ Solution by Mathematica
Time used: 2.35 (sec). Leaf size: 104

e

lDSolve [xx (x+2*y [x] ) *y "' ' [x]+2xx* (y' [x]) “2+4* (x+y [x]) *y' [x] +2*y [x] +x~2==0,y[x] ,\ ,IncludeSingul

1 1
y(z) > (—3:1; — V3|5 Va (—ot+ 308 + L12esa + 12c1)>

1 1
y(z) — 5 (—3m +/34/ E\/x (—z* + 323 + 12c97 + 1201))
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38.9 problem Ex 9
Internal problem ID [11344]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IX, Miscellaneous methods for solving equations of higher order than first.
Article 62. Summary. Page 144

Problem number: Ex 9.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x], [_2nd_order, _reducible, _mu_xy]]

y// + y/2 -1

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

-

Ldsolve(diff(y(x),x$2)+diff(y(x),x)“2+1=0,y(x), singsol=all)

| —

y(z) = In (—c; sin (z) + ¢ cos (x))

v/ Solution by Mathematica
Time used: 3.113 (sec). Leaf size: 16

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

y(z) — log(cos(z — ¢1)) + ¢2
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38.10 problem Ex 10
Internal problem ID [11345]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IX, Miscellaneous methods for solving equations of higher order than first.
Article 62. Summary. Page 144

Problem number: Ex 10.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing y]]

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 23

-

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

-/

2
T
y(x):E+\/—1+x\/1+xcl+c2

v/ Solution by Mathematica
Time used: 0.084 (sec). Leaf size: 30

LDSolve[(l-x’?)*y' '[x]-1/x*y' [x]+x~2==0,y[x] ,x,IncludeSingularSolutions -> True]

2
y(z)—)%—clv1—x2+02
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38.11 problem Ex 11
Internal problem ID [11346]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IX, Miscellaneous methods for solving equations of higher order than first.
Article 62. Summary. Page 144

Problem number: Ex 11.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing y]]

4$2y”l 4 8.’[3:(/” + y/ =0

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

-

.
dsolve (4*x~2xdiff (y(x),x$3) +8xx*diff (y(x) ,x$2)+diff (y(x),x)=0,y(x), singsol=a#1)

N\

y(@) = (esIn (z) + c2) Va + &1

v Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 28

LDSolve [4xx~2xy'' ' [x]+8*x*y'' [x]+y' [x]==0,y[x],x,IncludeSingularSolutions -> T#ue]

y(z) = Vz(czlog(z) + 2¢1 — 2¢2) + ¢3
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38.12 problem Ex 12
Internal problem ID [11347]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter IX, Miscellaneous methods for solving equations of higher order than first.
Article 62. Summary. Page 144

Problem number: Ex 12.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

sin (z) y" — cos (z) y' + 2sin(z)y =0

v Solution by Maple
Time used: 0.14 (sec). Leaf size: 39

Ldsolve(sin(x)*diff(y(x),x$2)—cos(x)*diff(y(x),x)+2*sin(x)*y(x)=0,y(x), singsg}=a11)

y(z) = In (cos (z) — 1) ¢y sin () — In (cos (z) + 1) e sin (z)” + ¢; sin (z)* — 2¢; cos ()

v/ Solution by Mathematica
Time used: 0.235 (sec). Leaf size: 45

‘ DSolve[Sin[x]*y'' [x]-Cos[x]*y' [x]+2*Sin[x]*y[x]==0,y[x],x, IncludeSingularSolu#ions -> True]

y(z) = —cy sin®(z) — 41102 (2cos(z) + sin?(z) (log(cos(z) + 1) — log(1 — cos(z))))
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39 Chapter X, System of simulataneous equations.
Article 64. Systems of linear equations with

constant coeflicients. Page 150
39.1 problem Ex 1 . . . . .. . ... ... 290
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39.1 problem Ex 1
Internal problem ID [11348]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath pub-
lishers. 1906

Section: Chapter X, System of simulataneous equations. Article 64. Systems of linear equa-
tions with constant coefficients. Page 150

Problem number: Ex 1.

ODE order: 1.

ODE degree: 1.

Solve
z'(t) = —=z(t) — 2yT(t) + e§t
v =" 4y -1

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

[dsolve ([3*diff (x(t),t)+3*xx(t)+2*y(t)=exp(t) ,4*x(t)-3*diff (y(t),t)+3*y(t) =3*t]} singsol=all)

t

z(t) = —63262 —e 3¢, — 6t
t t et
y(t) =esca+e se1+ 9%+ 9+ -

2

v/ Solution by Mathematica
Time used: 1.125 (sec). Leaf size: 90

e

LDSolve [{3*x' [t]+3*x[t]+2*y[t]==Exp[t],4*x[t]-3*y' [t]+3*y[t]==3*t},{x[t],y[t] }\J, t,IncludeSingu

z(t) — e7/3 (=63t — (c1 + c2)e*/3 + 2¢; + ¢3)
t
y(t) = 9t +1) + % +2(c1 + e0)et!® — (201 + cp)e /3
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