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1.1 problem Ex 1

Internal problem ID [10104]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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 typ

2zy +1 (- /
zy+1 | w+2y)y _0
y y

v Solution by Maple
Time used: 0.079 (sec). Leaf size: 18

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

T
" LambertW (—e*’c¢;z)

y(z) =

v/ Solution by Mathematica
Time used: 5.338 (sec). Leaf size: 29

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

T

W (@ (=)

y(z) > —

y(z) =0



1.2 problem Ex 2

Internal problem ID [10105]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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]

y2 _ 2132 (2y2 _ x2) yl

=0
y2r — 73 Y3 — 12y

v/ Solution by Maple
Time used: 1.219 (sec). Leaf size: 223

Ldsolve ((y(x)"2-2%x72) / (xxy (x) "2-x"3)+ (2xy(x)~2-x"2)/(y(x) "3-x"2*y(x))*diff (y(x) ,Jx) =0,y(x), s

—2c%x2+\/2z4c‘11—201 4/ c‘liac6-|—4 T

—Ic| —

_ 2zcy
y(z) =
C1
20%:1:2-1-\/29340‘11—2011 /cflim6+4 z
—IC + 2xc
_ 1
y(z) =
1
2c§zz—\/2a:4c‘11+201 \/Szb+4x
—IC + 2xc
_ 1
y(z) =
C1
2c%z2+\/2:c4c‘11+2c1 \ /c?a:6+4w
—IC + 2xc
_ 1
y(z) =

C1



v/ Solution by Mathematica
Time used: 12.503 (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"2x*y[x])*y' [x]==0, yJ[X] ,X,Includ

\/xQ _ Vab—4e?a
z

y(z) — 7
y(z) - 7
a3++/26—de2°1
y(z) = — \/g
23+++/26—4e2°1
y(z) = \/%’
2 _ Vab
y(@) - - 7 -
g2 — Ya©




1.3 problem Ex 3

Internal problem ID [10106]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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 x
— 4 (- ———— )y =0
Vy? + o2 <y y\/y2+x2> Y

v/ Solution by Maple
Time used: 0.093 (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)=0, ;J(x) , singsol

—a+\y@)’+a24+z=0

v/ Solution by Mathematica
Time used: 0.557 (sec). Leaf size: 62

e B

kDSolve [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 ,JIncludeSingu

y(x) — —e7\/ 2z + e
y(z) > e3 v/ 2z + e
y(z) =0

y(x) — ComplexInfinity



1.4 problem Ex 4

Internal problem ID [10107]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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+z+yz=0
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) J
__r,a

v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 17

LDSolve [(y[x]+x)+ x*xy'[x]==0,y[x],x,IncludeSingularSolutions -> Truel
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1.5 problem Ex 5

Internal problem ID [10108]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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 typ

6r—2y+1+(2y—2x—3)y' =0

v/ Solution by Maple
Time used: 0.672 (sec). Leaf size: 36

-

Ldsolve((6*x-2*y(x)+1)+(2*y(x)—2*x-3)*diff(y(x),x)=0,y(x), singsol=all)

~—

—(2z—1)c; +1/=-22z — 1) +1
1

261

y(x)=2—

v/ Solution by Mathematica
Time used: 0.136 (sec). Leaf size: 63

kDSolve [(6*x-2*y [x]+1)+(2*y [x] -2*x-3) *y' [x]==0,y[x] ,x,IncludeSingularSolutions -> JTrue]

1 3
y(z)—>x—§z’\/8(z—1)z—9—4cl+§

1
y(x) —>x+§i\/8(a:—1)x—9—4cl+g
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and the first degree. Article 9. Variables searated
or separable. Page 13
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problem Ex 3 . . . . ... 14

problem Ex 4 . . . . ... 151
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2.1 problem Ex 1

Internal problem ID [10109]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 9. Vari-
ables 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: 0.0 (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) J

y(z) = arccos (W)

v Solution by Mathematica
Time used: 0.875 (sec). Leaf size: 45

-

DSolve [(Sec[x]*Cos[y[x]1]1~2)-(Cos[x]*Sin[y[x]]1)*y' [x]==0,y[x],x, IncludeSingularSol\Ptions -> Tr

y(z) = —sec”*(tan(z) + 2c;)
y(z) — sec™*(tan(z) + 2c;)

y(z) = —g

y(z) — g



2.2 problem Ex 2

Internal problem ID [10110]

13

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

1906

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

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

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

(z+1)y* — 2% =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)

~—

_ 212
222+ 22+ 1

y(z)

v/ Solution by Mathematica
Time used: 0.148 (sec). Leaf size: 29

e

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

~—

222
—2c122 + 22z +1
y(z) =0

y(z) =
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2.3 problem Ex 3

Internal problem ID [10111]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

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

Problem number: Ex 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

21—y zy+ (£°+1) (¥ +1)y =0

v Solution by Maple
Time used: 0.109 (sec). Leaf size: 75

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

;¢ Azt +2c3? + 3+ 4

A 2
o(z) = 932261 N % N \/c%x4+202%x2+c%+4

v Solution by Mathematica
Time used: 7.924 (sec). Leaf size: 98

e

LDSolve [2% (1-y [x] ~2) *x*y [x]+ (1+x~2) * (1+y [x] "2) *y ' [x]==0,y[x] ,x, IncludeSingularSolthions -> Tru

y(z) = %(—ecl (z2+1) — \/4 +eer (22 + 1)2>

y(z) — %(\/4 + e2a (g2 +1)% — o (z* + 1))
y(@) = -1

y(z) =0

y(@) =1
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2.4 problem Ex 4

Internal problem ID [10112]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 9. Vari-
ables 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)*y' = 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(x) = — arctan (sec (z) + ¢1)

v Solution by Mathematica
Time used: 1.732 (sec). Leaf size: 31

‘ DSolve [Sin[x]*Cos[y[x]]~2+Cos[x] ~2*y' [x]==0,y[x],x,IncludeSingularSolutions -> Trﬁle]

y(z) — arctan(—sec(z) + ¢1)

y(z) — 3

y(z) — g



3.1
3.2
3.3
3.4
3.5
3.6

16

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
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3.1 problem Ex 1

Internal problem ID [10113]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

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

Problem number: Ex 1.

ODE order: 1.

ODE degree: 1.

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

zer +y—yz=0

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

-

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

v/ Solution by Mathematica
Time used: 0.339 (sec). Leaf size: 18

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

y(z) = —xlog(—log(z) — c1)
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3.2 problem Ex 2

Internal problem ID [10114]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

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

Problem number: Ex 2.

ODE order: 1.

ODE degree: 1.

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

20y + 3y® — (2° + 2y%z) oy = 0

v/ Solution by Maple
Time used: 0.984 (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=all)

\/—2 — 24/4x%c; + 1z
y(z) = - 5
V—2—2/4z%c; + 1z
y(z) = 5
V =2+ 2/4z%c; + 1z
y(z) = — 5
y() = V=24 2y/4z%c; + 1z
B 2
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v/ Solution by Mathematica
Time used: 43.674 (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, IncludeSingularSolthions -> Tru

\/—302 — /2% f de2c1 6

y(z) — 5
V—2? — /ai 1 4Pzt
y(z) — 7
V=22 + VaT + 4e%1t
y(x) - - \/§
2 1
y(x) — \/—? + Em
(@) » - Y=Y =
Y V2
(@) YoV =2
Y V2
(@) YT
Y V2
Vat — 22
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3.3 problem Ex 3

Internal problem ID [10115]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 10. Ho-
mogeneous 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 —zy+2°y =0

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

( hY

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

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

-

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

~—

ylz) = log(z) + c1

y(z) =0
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3.4 problem Ex 4

Internal problem ID [10116]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 10. Ho-
mogeneous 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° — 2%y’ =0

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

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

v/ Solution by Mathematica
Time used: 0.19 (sec). Leaf size: 47

LDSolve [2*x~2*y [x]+y [x] "3-x"3*y' [x]==0,y[x] ,x,IncludeSingularSolutions -> True] J
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3.5 problem Ex 5

Internal problem ID [10117]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

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

Problem number: Ex 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

Yy +2%y =0

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

‘dsolve(y(x)"3+x"3+diff (y(x),x)=0,y(x), singsol=all)

v/ Solution by Mathematica
Time used: 0.344 (sec). Leaf size: 45

‘ DSolve [y [x] "3+x~3*y' [x]==0,y[x],x,IncludeSingularSolutions -> True]

T

% -
y(=) vV—=1—2c;z2
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3.6 problem Ex 6

Internal problem ID [10118]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

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

Problem number: Ex 6.

ODE order: 1.

ODE degree: 1.

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

x + y cos <g> — x cos (E) y =0
x T

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)

~—

y(z) = arcsin (In (z) + ¢1)
v/ Solution by Mathematica
Time used: 0.379 (sec). Leaf size: 13

e

LDSolve [ (x+y [x]*Cos [y [x]/x])-x*Cos [y [x] /x]*y' [x]==0,y[x],x, IncludeSingularSolutiOI;Js -> True]

y(z) — zarcsin(log(z) + ¢1)



4.1
4.2
4.3

24

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 . . . . . . . . .. e 251
problem Ex 2 . . . . . ... e 261
problem Ex 3 . . . . ... 27]
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4.1 problem Ex 1

Internal problem ID [10119]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 11. Equa-
tions 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‘, ‘cla

4r+3y+1+(z+y+1)y =0

v/ Solution by Maple
Time used: 0.516 (sec). Leaf size: 29

-

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

~—

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

y(z) = -3 —

v/ Solution by Mathematica
Time used: 1.364 (sec). Leaf size: 159

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

—9)2/3(yy(2) 20— —9)2/3(p_ —9)2/3(yy(2) 20—
(~2)/3 (~2z1og (A2LLWE20) o (95 — 1) log (- 222 ) 4 log (MW ) 4y

I(y(x) +2z —1)

Solve
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4.2 problem Ex 2

Internal problem ID [10120]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 11. Equa-
tions 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‘, ‘cla

dr—y+2+(x+y+3)y =0

v/ Solution by Maple
Time used: 0.046 (sec). Leaf size: 33

-

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

~—

4

W) —_Z+21n(x+1)+261>) (z+1)

y(xz) = —2 — 2tan (RootOf (ln (

v/ Solution by Mathematica
Time used: 0.065 (sec). Leaf size: 67

Vs N

LDSolve [ (4xx-y [x]+2) +(x+y [x] +3) *y' [x]==0,y[x] ,x,IncludeSingularSolutions -> True] J

1 5(z+1)
Solve [2 arctan (5 — @) +a+ 3)>

42 + y(z)* + 4y(z) + 8z + 8
5(z +1)2

+ 2log ( > +4log(x + 1) + 5¢; = O,y(x)l
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4.3 problem Ex 3

Internal problem ID [10121]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 11. Equa-
tions 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‘, ‘cla

2e+y—(dz+2y—1)y' =0

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 35

-

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

~—

e~ LambertW(—2 ete—25zg25¢1 )+4—25m+25c1 2

_ Z_9
y() z tr—2

v/ Solution by Mathematica
Time used: 3.723 (sec). Leaf size: 39

e hY

DSolve [(2*x+y[x]) - (4*x+2*xy[x]-1) *y' [x]==0,y[x],x,IncludeSingularSolutions -> Truep

N\ J

1 —25z—14-¢; 2
y(z) — 1 W (—e ) — 2z +

2
y(x) — R — 2z



5.1
9.2
5.3
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Chapter 2, differential equations of the first order
and the first degree. Article 12. Equations of form

yfi(zy) + zfo(zy)y’ = 0. Page 18

problem Ex 1 . . . . . . . . .. e 29]
problem Ex 2 . . . . . ... e 301
311

problem Ex 3 . . . . ...
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5.1 problem Ex 1

Internal problem ID [10122]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 12. Equa-
tions of form yf1(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

v+ 2%z — 2%y + 2yy/2? = 0

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

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

v/ Solution by Mathematica
Time used: 0.918 (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, IncludeSingularSJolut ions ->

y(x) =0
y(@) itan (3ilog(z) + c1)
y(x) =0

—x+ e2iInterval[{O,7r}]

y(.’E) - 2+ re2ilnterval[{0,m}]
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5.2 problem Ex 2

Internal problem ID [10123]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 12. Equa-
tions of form yf1(zy) + zf2(zy)y’ = 0. Page 18

Problem number: Ex 2.

ODE order: 1.

ODE degree: 1.

(4

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

2y +3y°z + (z+ 22°y) Y =0

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 43

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

—z + v4xc, + 12

y(z) = 507
T + 4xc; + 12
y(.’L‘) = - 272

v/ Solution by Mathematica
Time used: 0.573 (sec). Leaf size: 69

-

N
LDSolve [(2xy [x]+3*x*y [x] "2) + (x+2*x" 2%y [x] ) *y ' [x]==0,y[x] ,x, IncludeSingularSolutiorﬂs -> True]

232 4+ \/22(z + 4cy)
215/2

—2%? + \/22(x + 4c))

215/2

y(z) = —

y(z) —
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5.3 problem Ex 3

Internal problem ID [10124]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 12. Equa-
tions of form yf1(zy) + zf2(zy)y’ = 0. Page 18

Problem number: Ex 3.

ODE order: 1.

ODE degree: 1.

(4

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

y+y'z+ (z—2%y)y =0

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 18

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

1
" LambertW (— ;—é) T

y(z) =

v Solution by Mathematica
Time used: 5.834 (sec). Leaf size: 35

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

9cq

—14 =L

e 22/3
xW( — )
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Chapter 2, differential equations of the first order
and the first degree. Article 13. Linear equations of
first order. Page 19

problem Ex 1 . . . . . . . . .. 33l
problem Ex 2 . . . . . . .. 134
problem Ex 3 . . . . ...
problem Ex 4 . . . . ... 3061

problem Ex 5 . . . . . . .. e 37
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6.1 problem Ex 1

Internal problem ID [10125]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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 + cot (z)y —sec(z) =0

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

-

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

-/

—1In(cos(z)) + &1

y(@) = sin (z)
v Solution by Mathematica
Time used: 0.053 (sec). Leaf size: 16
LDSolve [y' [x]+y[x]*Cot [x]==Sec[x],y[x] ,x,IncludeSingularSolutions -> Truel J

y(z) — csc(x)(— log(cos(z)) + ¢1)
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6.2 problem Ex 2

Internal problem ID [10126]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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]

yz+(z+1)y—e" =0

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

-

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

-/

(esz + 01> e ”

X

y(z) =

v/ Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 25

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

e + 2c e "

y(z) = 7z
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6.3 problem Ex 3

Internal problem ID [10127]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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]

! 2y 3
__Y 1) =
z+1 (z+1)"=0
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) J

y(z) = (%gﬂ + x4+ c1> (z +1)

v Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 22

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

~—

y(z) — (z+1)? (%2 +x+c1)
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6.4 problem Ex 4

Internal problem ID [10128]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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]

(2 +2z)y +42°y—2=0

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

( hY

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

N\ J

2’ 42In(z)+
(22 + 1)

y(z)

v Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 23

-

LDSolve [(x+x73) *y' [x] +4*x~ 2%y [x]==2,y[x] ,x,IncludeSingularSolutions -> True]

~—

z2 + 2log(z) + ¢
(22 +1)°

y(z) =
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6.5 problem Ex 5

Internal problem ID [10129]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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]

2’y + (22 +1)y—2>=0

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

e

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

~—

y(z) =2 + erci2?
v/ Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 19

-

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

~—

y(z) = * (1 + clei>
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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 . . . . . . . . .. e 391
problem Ex 2 . . . . . . ... [40]
problem Ex 3 . . . . ... 41l
problem Ex 4 . . . . ... 42]

problem Ex 5 . . . . . . .. e 44
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7.1 problem Ex 1

Internal problem ID [10130]

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

1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 14. Equa-
tions 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]

[N[e

(-2 +1)y —2@z+1)y—y2 =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 50

~—

Ldsolve ((1-x"2)*diff (y(x) ,x)-2* (1+x) *y (x)=y(x)~(56/2) ,y(x), singsol=all)

1

Nl

y(z)
_( 1 3 3 _3ln(x—1)+31n(:v+1)+cl) (z—1)° =0

- +
4(x—1)° 16(x—1)°> 16(zx—1) 32 32

v/ Solution by Mathematica
Time used: 0.663 (sec). Leaf size: 65

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

N\

y(z)
N 82
(2 (=322 + 9z + 16¢;1(x — 1)3 — 10) — 3(z — 1)3log(z — 1) + 3(z — 1)3log(z + 1)) 2/3
y(z) =0
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7.2 problem Ex 2

Internal problem ID [10131]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

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

Problem number: Ex 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

Yy+y’r—z=0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 33

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

y(r) = Ve *c; +1

v Solution by Mathematica
Time used: 1.933 (sec). Leaf size: 57

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

-/

y(z) = —V1+ e 2*+2a
y(z) = V1 + e 2*+2a

y(zx) —» —1
ylx) =1
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7.3 problem Ex 3

Internal problem ID [10132]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 14. Equa-
tions 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 (z) cos (y) — sin () = 0

v/ Solution by Maple
Time used: 0.234 (sec). Leaf size: 14

-

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

~—

y(z) = arccos (e” ¢, + 1)

v/ Solution by Mathematica
Time used: 8.035 (sec). Leaf size: 31

e B
LDSolve [Sin[y[x]]*y' [x]+Sin[x]*Cos[y[x]]==Sin[x],y[x],x,IncludeSingularSolutions —J> True]

y(z) =0
y(z) — 2arcsin (ei(—2cos(w)+c1)>

y(z) =0
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7.4 problem Ex 4

Internal problem ID [10133]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers
1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 14. Equa-

tions reducible to linear equations (Bernoulli). Page 21
Problem number: Ex 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoullil

4y'z + 3y + “z'y° = 0

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 75

Ldsolve (4xx*diff (y(x),x)+3*y(x)+exp(x) *x~4*y(x) ~5=0,y(x), singsol=all)

~—

1

W) = e s
1
VO = e vaen
1
Vo) = s
1
y(z) = —

\/—\/x e+ xcix
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v/ Solution by Mathematica
Time used: 14.182 (sec). Leaf size: 88

kDSolve [4xx*xy' [x]+3*y[x]+Exp [x] *x~4*y [x] “6==0,y[x] ,x,IncludeSingularSolutions -> TJrue]

1
y(z) &> ——
z3 (e® + 1)
1
y(z) = —
(@) v x3 (€% + ¢1)
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7.5 problem Ex 5

Internal problem ID [10134]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 14. Equa-
tions 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]]

1+
y- Y iy -0

i1

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 160

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

Vy(z)+1z
(—x2—2x+y(x))< y(w)—i—l—l—x)
2x

+

(—o2 =20 +y(2) (Vi@ +1-1-2)
+<—x2—2x+y<x>>( y@) +1-1-2)
N y(z)+1
(~o2 =20 +y(2) (Vi@ +1-1-2)
1 —
+(—x2—2z+y(x))< y(z)—l—l—l—x)_CI_O
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v/ Solution by Mathematica
Time used: 0.265 (sec). Leaf size: 60

kDSolve [y'[x]- (y[x]+1)/(x+1)==Sqrt[1+y[x]],y[x],x,IncludeSingularSolutions -> Truel

z+1
2\/y(z) + 1arctan (—\/W)

—y(z) —1

Solve +1log (y(z) — (z+ 1)+ 1) —log(z + 1) = c1,y(x)



8.1
8.2
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Chapter 2, differential equations of the first order
and the first degree. Article 15. Page 22

problem Ex 1 . . . . . . . 47
problem Ex 2 . . . . . ... 49
B0l

problem Ex 3 . . . . ... e
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8.1 problem Ex 1

Internal problem ID [10135]

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

(4

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

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

v Solution by Maple
Time used: 2.375 (sec). Leaf size: 39

( )

Ldsolve(x‘ll*y(x)*(3*y(x)+2*x*diff (y(x),%x))+ x~2% (4*y (x) +3*x*diff (y(x),x))=0,y(x), Jsingsol=a11)

_ RootOf (x2_28 —2c, 7% — 01)6 x? —2¢

y(z) o
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v/ Solution by Mathematica
Time used: 60.295 (sec). Leaf size: 1769

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

_) _—
y(x) 2$2

% 3\/6—661 (\/486661 18 4 81e8c1x16 — Qedar .’ES>

26

1.4
3\/6—601 (\/4866c1x18 + 8leBergl6 — 964c1$8>

i 2 62/36_2°1 +

_|_
2v/3
ar 5 92/3g2c1 Q/ﬁ{»/e—fscl <\/4866c1x18 + 8leBeigl6 — 9ok
—_ - + —_
4 2/3 .6
2 |z %\3/6—6(;1 <\/4866clx18 + 8leBergl6 — 96401938> 3z
1
y(x) ™)
s V6 3\/6—6c1 <\/4866c1x18 + 8leBeigl6 — geder x8>
3 2 62/3e—2c1
zf T + 6
3\/6—6c1 (\/4866c1w18 + 8leBergl6 — 964c1$8>
_|_
2v/3
) 0 5 02/3g2c1 \3/§§/e—601 <\/4866c1x18 + 8leBe1g1l6 — Qe
+§ pvi - 32/3 6

s
NE] {»/ e—6c1 (\/486601:&8 + 8le8e1gl6 — 9e4°1:c8)

%3\/6_551 <\/4866c1x18 T 8leBeiz16 — Qeder zs)

3 2 62/3¢—2c1
2 € + 5

.’l:4
3\/6_661 <\/486601x18 + 8leBeigl6 964c1x8)

2v3

\3/5\3/6—&1 <\/4866c1x18 + 81eBe1gl6 — Qed

32/346

1 2 n 2 22/3¢—2c1
2 |zt

\3/313/ e—6c1 ( \V/48ebc1 118 | 81 e8c1416 _ Qedar xs)
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8.2 problem Ex 2

Internal problem ID [10136]

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

[dsolve (y(x) ~2% (3*y (x) -6*x*diff (y(x) ,x) ) -x*(y(x) -2*x*diff (y(x),x))=0,y(x), singso]}all)

y(z) = - \/33\/5
y(z) = \/53\/5
y(z) = vz

v/ Solution by Mathematica
Time used: 3.995 (sec). Leaf size: 74

‘ DSolve [y [x] 2% (3*y [x] -6*x*y' [x])- x*(4xy[x]-2*x*y' [x])==0,y[x],x, IncludeSingulaerlut ions ->

B i/T\/W (—3e3c123)

y(z) = 3
iv/ZT\/W (—3e—3c13)
y(z) = Ve

y(z) =0
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8.3 problem Ex 3

Internal problem ID [10137]

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

(4

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

2%y —y* — (22" + 2y) Y =0

v Solution by Maple
Time used: 1.093 (sec). Leaf size: 49

e

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

~—

)_ 01<m+cl>

y(z o
¢ (201 — 2\/4x% + c%)
y(z) = pP

v/ Solution by Mathematica
Time used: 0.796 (sec). Leaf size: 76

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

(2) = 2z
y\xr
—z+ \/1+4101:c4
2
2z
y(x) - _$ + /1+401JJ4

1

z2

y(z) =0



9.1
9.2
9.3
9.4
9.5
9.6

o1

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

problem Ex 1 . . . . . . . . .. e H2]
problem Ex 2 . . . . . ... e H3]
problem Ex 3 . . . . ... Lyl
problem Ex 4 . . . . ... bl
problem Ex 5 . . . . . . .. Hol

problem Ex 6 . . . . . . ... ¥
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9.1 problem Ex 1

Internal problem ID [10138]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 16. Inte-
grating 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 —zy+2°y =0

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

( hY

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

v Solution by Mathematica
Time used: 0.152 (sec). Leaf size: 19

-

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

~—

ylz) = log(z) + c1

y(z) =0
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9.2 problem Ex 2

Internal problem ID [10139)

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 16. Inte-
grating 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’x—y [
—xz_y2—ym—0

v Solution by Maple
Time used: 0.031 (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=all) J

y(z) — arctan y(@)

22—y (z)°

v Solution by Mathematica
Time used: 0.527 (sec). Leaf size: 29

-

N
LDSolve [(x*y' [x]-y[x])/8qrt[x~2-y[x] “2]==x*y' [x],y[x],x,IncludeSingularSolutions —J> True]

Solve [arctan (M> +y(z) = c, y(x)]



54

9.3 problem Ex 3

Internal problem ID [10140]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

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

Problem number: Ex 3.

ODE order: 1.

ODE degree: 1.

(4

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

z+y—(z—y)y =0

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

-

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

~—

y(z) = tan (RootOf (_2_z+ In (ws(l—_z)?) +2In(z) + 201>> z

v/ Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 36

s

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

~—

Solve E log (%?2 4 1) _ arctan (@) — _log(z) + o1, y(ac)]

x
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9.4 problem Ex 4

Internal problem ID [10141]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 16. Inte-
grating 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]

w2 +1y? —2yzy’ =0

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

( hY

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

y(z) = Ve, + a2
y(z) = —wer + 22

T

v/ Solution by Mathematica
Time used: 0.203 (sec). Leaf size: 38

e

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

y(z) = —Vave + o
y(z) = Vavz +a
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9.5 problem Ex 5

Internal problem ID [10142]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 16. Inte-
grating 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]

r—1y° 4+ 2yxy =0

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

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

y(@) = V-In(z)z+za
y(@) = —v/~-In(2)z + 2,

v Solution by Mathematica
Time used: 0.194 (sec). Leaf size: 44

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

y(z) = —vz\/~log(z) + 1
y(z) = Vo /—log(z) + 1



o7

9.6 problem Ex 6

Internal problem ID [10143]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 16. Inte-
grating 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

yr—y—1y —2>=0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 10

( hY

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

y(x) =tan (¢ + )z
v Solution by Mathematica
Time used: 0.185 (sec). Leaf size: 12

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

-/

y(x) — rtan(z + ¢p)
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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 . . . . . . . . . e hl
10.2 problem Ex 2
10.3 problem Ex 3
10.4 problem Ex 4
10.5 problem Ex 6 . . . . . . . . . . 606!
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10.1 problem Ex 1

Internal problem ID [10144]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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‘,

3z% + 62y + 3y* + (22° + 3zy) y' =0

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 63

| dsolve ((3*x"2+64xry (x)+3+y (x) "2) +(24x"2+Bx*y (x)) *diff (y(x) ,x)=0,y(x), singsol=all)

C22%¢ /—2c2z4+6

_ 3 6
y(z) = ppe
_ 2z2¢q + \V _20%“54"‘6
y(z) = —2 :

(4

cla
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v/ Solution by Mathematica
Time used: 1.856 (sec). Leaf size: 135

kDSolve [(3*x~2+6*x*y [x] +3*y [x] ~2) +(2%x~2+3*x*y [x] ) *y' [x]==0,y[x] ,x, IncludeSingularFolutions ->

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

6x
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10.2 problem Ex 2
Internal problem ID [10145]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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]‘]]

2¢+ (2 +y* +2y)y =0

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

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

22e¥@ 4 e¥@y(2)’ + ¢, =0

v/ Solution by Mathematica

Time used: 0.167 (sec). Leaf size: 24

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

Solve [mQBy(m) + /@y (z)? = ¢y, y(z)]
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10.3 problem Ex 3
Internal problem ID [10146]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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+ (Yo +2y" —42)y' =0

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

‘dsolve((y(x)‘4+2*y(x))+(x*y(x)“3+2*y(x)“4—4*x)*diff(y(x),x)=0,y(x), singsol=all)

(~y(@)* + ) y(2)* _
y(2)*+2

xr —
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v/ Solution by Mathematica
Time used: 60.211 (sec). Leaf size: 2021

tDSolve[(y[x] ~4+2%y [x]) + (x*y [x] “3+2*y [x] “4-4*x) xy' [x]==0,y[x] ,x,IncludeSingularSolJutions -> Tr

y(z) —
1 6/54x3 + \/(54x3 + 144c1z — 2¢13) 2 — 4 (24x + ¢12) 3 + 14412 — 2¢,3 N
5 3
2\ 3V/2 39/540% + /(542 + 1
1 \3/54563 + /(54a3 + 144c12 — 2¢13) 2 — 4 (24z + ¢12) 3 + 144¢,7 — 2¢,3
N 3 _
2 3V2 3y/545 + /(540" +
_z
4
y(z) =
1 </54:c3 + \/(54:1:3 + 144c1x — 2¢13) 2 — 4 (24x + ¢12) 3 + 1441 — 2¢4
—= +
3
2 3V2 3y/5425 + /(542" + 1.
</54x3 + /(543 + 144c,x — 2¢13) 2 — 4 (24x + ¢12) 3 + 144c,2 — 2¢,3
T2 |” 372 o
3\/ 54z3 + +/(54x3 +
_z
4
y(z)
1 f/54z3 + /(5423 + 144c,x — 2¢13) 2 — 4 (24x + ¢12) 3 + 144ciz — 2¢,3
-2 8 +
2 3V2 3¢/542% + \/(54z? + 144
1 </54x3 + /(5423 4 144c1x — 2¢,3) 2 — 4 (24z + ¢,2) 3 + 144y — 2¢43
I g _
2 3V2 345425 + /(5427 +
_z
4
y(z)

1 </54z3 + /(5423 + 144c,x — 2¢13) 2 — 4 (24x + ¢12) 3 + 144ciz — 2¢,3 N
_) —

3
2 3V2 33/54z + \/(54a® + 144
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10.4 problem Ex 4

Internal problem ID [10147]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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]

w3y — gyt + (y3a:—m4) Y =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 37

‘dsolve((x“3*y(x)—y(x)”4)+(y(x)“3*x—x“4)*diff(y(x),x)=0,y(x), singsol=all)
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v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 99

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

y(z) >z
y(x) — —%z<\/§ - z) x
y(x) — %z(x/g—l- z) x

y(z) = az

y(z) > x
y(x) — —%z(x/g - z> x

y(z) — %2(\/§+2) x
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10.5 problem Ex 6
Internal problem ID [10148]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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]

y? — 2% + 2mzy + (my* —mz® — 2zy) Y =0

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 59

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

_—m+\/—4dz? — dxc, + m?
201

y(z) =

_ m+/—4cda? — dzc; + m?

y(z) 2

v/ Solution by Mathematica

Time used: 2.267 (sec). Leaf size: 89

‘ DSolve [ (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, IncludeSﬁngularSolut

1
y(z) — 3 (—\/6201m2 — 42?2 + 4ecrx — e°1m>

1
y(x) — 3 (\/e%m2 — 42 4 4ecr1 — 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 68}
11.2 problem Ex 2 . . . . . . . . . 6]
11.3 problem Ex 3 . . . . . . . oL 701

11.4 problem Ex 4
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11.1 problem Ex 1

Internal problem ID [10149]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

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

Problem number: Ex 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

yr—y+2%y—2°=0

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

~—

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

v Solution by Mathematica

Time used: 0.033 (sec). Leaf size: 21

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

1
y(x) — x(g + cie )
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11.2 problem Ex 2

Internal problem ID [10150]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 18. Trans-
formation 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‘], _dA

(z+y)y —1=0

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

-

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

~—

y(z) = — LambertW (—cie™*7') —z — 1

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

e

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

~—

y(z) = —W(a(—e™ 1)) —z—1
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11.3 problem Ex 3

Internal problem ID [10151]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

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

Problem number: Ex 3.

ODE order: 1.

ODE degree: 1.

(4

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

Yy—yr+y+z=0

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

e hY

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 (cos(l—_zf) +2In(z) + 2(;1)) z

v/ Solution by Mathematica

Time used: 0.035 (sec). Leaf size: 36

~—

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

Solve E log (%)2 + 1) _ arctan (@) — _log(z) + o1, y(x)]

X
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11.4 problem Ex 4
Internal problem ID [10152]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

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

Problem number: Ex 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccatil

vz —ya+by’ —cr* =0

v/ Solution by Maple

Time used: 0.032 (sec). Leaf size: 42

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

~—

itan (z‘z%f_cla> Vex®
Vb

y(z) = —

v/ Solution by Mathematica

Time used: 0.344 (sec). Leaf size: 145

-

N
LDSolve [x*y' [x]-a*y[x]+b*y[x] “2==c*x~(2*a) ,y[x],x,IncludeSingularSolutions -> TrueJ]

a

V—=b (Sin (‘/jb‘[“a> + ¢; cosh (\/E\/Ex“ ))

\/cx® tanh <\/E‘£Ewa )
Vb

oy V(e (B) o (35

y(z) —
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12 Chapter 2, differential equations of the first order
and the first degree. Article 19. Summary. Page 29

12.1 problem Ex 1 . . . . . . . . 73]
12.2 problem Ex 2 . . . . . .. [74
12.3 problem Ex 3 . . . . . . . 751
124 problem Ex 4 . . . . . . . e 761
125 problem Ex 5 . . . . . .. L irdr(
12.6 problem Ex 6 . . . . . . . .. [79]
12.7 problem Ex 7 . . . . . . .. e e (0]
12.8 problem Ex 8 . . . . . . . 811
129 problem Ex 10 . . . . . . . .. 821
12.10problem Ex 11 . . . . . . . . oo 831
12.11problem Ex 12 . . . . . . . . oL 84
12.12problem Ex 13 . . . . . . . . ... 851
12.13problem Ex 14 . . . . . . . . e 801
12.14problem Ex 15 . . . . . . . . e &7
12.15problem Ex 16 . . . . . . . . .. 88|
12.16problem Ex 17 . . . . . . . . e 89
12.17problem Ex 18 . . . . . . . . e OT]
12.18problem Ex 19 . . . . . . . . 92]
12.19problem Ex 20 . . . . . . ..o 93]
12.20problem Ex 21 . . . . . . L 94}
12.21problem Ex 22 . . . . . . L 951
12.22problem Ex 23 . . . . . .. L e 96!
12.23problem Ex 24 . . . . . . .. 97
12.24problem Ex 25 . . . . . . L oL 99
12.25problem Ex 26 . . . . . . ... 102
12.26problem Ex 27 . . . . . . ... 103
12.27problem Ex 28 . . . . . . .. e 104
12.28problem Ex 29 . . . . . . .. 105

12.29problem Ex 30 . . . . . . ...
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12.1 problem Ex 1

Internal problem ID [10153]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

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

Problem number: Ex 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

z\/1—12+yvV—22+19y =0

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

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

(z-D@+1) (=) -1 =) +1)

> 1 5 +01=0
T 1—y(z)

v/ Solution by Mathematica
Time used: 3.716 (sec). Leaf size: 77

LDSolve [x*Sqrt [1-y[x] 2] +y [x]*Sqrt [1-x"2] *y' [x]==0,y[x],x,IncludeSingularSolut ionsJ -> True]

y(z) — —\/x2 - <2m+ cl>

y(x) >y /22 — (2@ + cl>

y(z) —» —1
y(z) — 1
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12.2 problem Ex 2

Internal problem ID [10154]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

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

Problem number: Ex 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

V-2 + V-2 +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)

y(z) = —sin (arcsin (z) + ¢1)

v/ Solution by Mathematica

Time used: 0.306 (sec). Leaf size: 45

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

y(x) — cos (2 cot™* (%) + cl)
y(z) » —1

y(z) > 1
y(x) — Interval[{—1,1}]



L

75

12.3 problem Ex 3

Internal problem ID [10155]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers
1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 19. Sum-

mary. Page 29

Problem number: Ex 3.
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y -2’y —2°=0

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

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

~—

(E3
y(r) = —1* -3 +e3¢

v/ Solution by Mathematica
Time used: 0.072 (sec). Leaf size: 24

-

N

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

23
y(x) = —2> +cle® —3
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12.4 problem Ex 4

Internal problem ID [10156]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

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

Problem number: Ex 4.

ODE order: 1.

ODE degree: 1.

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

(-z+y)’y —1=0

v Solution by Maple
Time used: 0.188 (sec). Leaf size: 29

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

— =0
y(z) + 5 5 1
v/ Solution by Mathematica
Time used: 0.16 (sec). Leaf size: 33
LDSolve [(y[x]-x)~2*y' [x]==1,y[x],x,IncludeSingularSolutions -> Truel J

Solve|y(o) + 3 log(~y(a) +2-+ 1) = 3 og(o(a) — 2+ 1) = c1,3(2)
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12.5 problem Ex 5

Internal problem ID [10157]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

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

Problem number: Ex 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoullil

Yz +y+ezty' =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 80

~—

Ldsolve (xxdiff (y(x) ,x)+y(x)+x"4*y(x) “4*exp(x)=0,y(x), singsol=all)

1

y@) = — 75—

(3 et + 01)3 x

. 1 _ V3
y(z) = 2Bet4c1)3  2(3et4er)d

z

3 wl 3 +23iw\/§ 3

y(z) — (3e"+c1) (3e"+c1)

T
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v/ Solution by Mathematica
Time used: 10.638 (sec). Leaf size: 79

kDSolve [x*xy' [x]+y[x]+x~4*y[x] “4*Exp[x]==0,y[x] ,x,IncludeSingularSolutions -> True]J

1
y(z) = v 3 (3e® + ¢1)
/1
)
(-n”?
v/ 2% (3e* + ¢1)

y(x) =0



79

12.6 problem Ex 6
Internal problem ID [10158]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

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

Problem number: Ex 6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

I-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)

~—

y(z) = — LambertW <—CI; )

v/ Solution by Mathematica

Time used: 3.093 (sec). Leaf size: 26

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

T

y(z) - W (— e )

y(z) =0
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12.7 problem Ex 7

Internal problem ID [10159]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 19. Sum-
mary. 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°

(—z+y)y' +y=0

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

-

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

~—

y(x) — eLambertW(—z e 1 ) +c1

v/ Solution by Mathematica

Time used: 3.975 (sec). Leaf size: 25

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

N J

y(@) - VIR

y(z) =0
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12.8 problem Ex 8
Internal problem ID [10160]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

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

Problem number: Ex 8.

ODE order: 1.

ODE degree: 1.

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

Yz—y—Vy*+22=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)

Vo (@) + 2 N y(z)

2 x2

v/ Solution by Mathematica
Time used: 0.378 (sec). Leaf size: 27

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

y(x) — %e‘cl (—1 + 6261x2)
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12.9 problem Ex 10

Internal problem ID [10161]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

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

Problem number: Ex 10.

ODE order: 1.

ODE degree: 1.

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

Yz —y— /22 —y?=0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 27

‘dsolve(x*diff(y(x),x)-y(x)=sqrt(x‘2—y(x)“2),y(x), singsol=all)

— arctan

v Solution by Mathematica
Time used: 0.252 (sec). Leaf size: 18

LDSolve [xxy' [x]-y[x]==8qrt[x~2-y[x]~2],y[x],x,IncludeSingularSolutions -> True] J

y(x) = —zx cosh(ilog(z) + ¢1)
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12.10 problem Ex 11
Internal problem ID [10162]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

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

Problem number: Ex 11.

ODE order: 1.

ODE degree: 1.

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

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

v/ Solution by Maple
Time used: 0.015 (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), sings%1=all)

y(z) = o arcsin <i)

xIrcy

v/ Solution by Mathematica
Time used: 13.433 (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, IncludeSingﬂularSolution

C1

y(x) — zarcsin (e_)
T

y(z) =0
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12.11 problem Ex 12

Internal problem ID [10163]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 19. Sum-
mary. 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‘, ‘cla

z—2y+5+ 2z —y+4)y =0

v/ Solution by Maple
Time used: 1.281 (sec). Leaf size: 182

Ldsolve((X—2*y(x)+5)+(2*x—y(x)+4)*diff(y(x),x)=0,y(x), singsol=all)

-/

3

3v3,/27¢3 (2
1 iv3 <7
) (3¢§ 27c§(x+1)2—1+27c1(z+1)>§ ) ( |
(IL'+1) al-— 6c1 (z+1) - +

2c; (z+1) (3\/5 27¢2(z4+1)%—1+27c1 (z+1))

ol

c
v Solution by Mathematica
Time used: 60.194 (sec). Leaf size: 1601

LDSolve [(x-2%y [x]+5)+(2*x-y [x]+4) *y' [x]==0,y[x],x,IncludeSingularSolutions -> Truej]

Too large to display
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12.12 problem Ex 13
Internal problem ID [10164]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

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

Problem number: Ex 13.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

Y x+\/—m2+1_0

/
Y+
(—22+1) (—2? +1)°

Njw

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 61

Ldsolve(diff(y(x),x)+y(x)/(1—x”2)“(3/2)= (x+(1-x72)"(1/2))/(1-x72)"2,y(x), singso%%all)

eﬁ(z—kv—z?—kl) ey
y(x) = / 5 s——dx +c |e (==2+1)
(x—1)°"(z+1)

v/ Solution by Mathematica
Time used: 0.215 (sec). Leaf size: 38

e

kDSolve [y' [x]+y[x]/(1-x"2)~(3/2)== (x+(1-x"2)"(1/2))/(1-x"2)~2,y([x],x, IncludeSingL;JlarSolutions

+cie vVi-e?
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12.13 problem Ex 14
Internal problem ID [10165]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

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

Problem number: Ex 14.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

(—2*+1)y —zy —azy’ =0

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

Ldsolve((l—x*Q)*diff(y(x),x)—x*y(x)=a*x*y(x)“2,y(x), singsol=all)

1
B vVe—1+/x+1lc; —a

y(z)

v/ Solution by Mathematica

Time used: 4.008 (sec). Leaf size: 43

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

1
A
y(x) =0
y(z) — L

a
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12.14 problem Ex 15
Internal problem ID [10166]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

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

Problem number: Ex 15.

ODE order: 1.

ODE degree: 1.

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

vy’ By +y'z) — 2y +y'z =0

v Solution by Maple
Time used: 0.156 (sec). Leaf size: 45

[dsolve ((xxy (x)~2) % (3*y (x) +x*diff (y(x) ,x)) - (2*y(x) -x*diff (y(x),x))=0,y(x), singso]}all)

c1 + /415 + ¢
y(z) = 573
—cy + \/4xd + &2
73

2

y(z) =

v Solution by Mathematica

Time used: 1.024 (sec). Leaf size: 75

N
LDSolve [(x*y [x] ~2) * (3*y [x] +x*y' [x]) - (2*y [x] -x*y' [x])==0,y[x],x, IncludeSingularSolthions -> Tru

VAT + & +e7

213

5
VazS e — e

213

y(z) —

y(z) =
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12.15 problem Ex 16

Internal problem ID [10167]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

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

Problem number: Ex 16.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

(z*+1)y +y—arctan (z) =0

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

-

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

N\ J

y(z) = arctan (z) — 1 4+ e~ @tan(@)¢,

v/ Solution by Mathematica

Time used: 0.14 (sec). Leaf size: 18

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

—arctan(z) __ 1

y(z) — arctan(z) + cie
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12.16 problem Ex 17
Internal problem ID [10168]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

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

Problem number: Ex 17.

ODE order: 1.

ODE degree: 1.

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

5zy — 3y® + (32> — Ty’z) Y =0

v/ Solution by Maple
Time used: 2.516 (sec). Leaf size: 52

‘dsolve((5*x*y(x)—3*y(x)“3)+(3*x“2—7*x*y(x)‘2)*diff(y(x),x)=0,y(x), singsol=all)

2
y(z) = RootOf (x_Z7 — P %)

2
y(x) = RootOf (:c_Z7 /i %)
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v/ Solution by Mathematica
Time used: 4.566 (sec). Leaf size: 288

LDSolve [(5*x*y [x] -3*y [x] ~3) +(3%xx~2-T*x*y [x] ~2) *y' [x]==0,y[x],x, IncludeSingularSolthions -> Tru

y(z) — Root [4#17z° — 8#1°z" + 4#1%°2° — ¢,%&, 1]
y(z) — Root [4#17z® — 8#1°z* + 4#1°2° — ¢,°&;, 2]
y(z) — Root [44177° — 8#1°2* + 4#1%2° — ¢,%&;, 3]
y(z) — Root [44172° — 8#1°2* + 4#1%2° — ¢,%&, 4]
y(z) — Root [4#17333 — 8#1%z* + 4#132° — ¢,2&, 5]
y(z) — Root [4#17x3 — 8415z + 4#132° — ¢, 2&, 6]
y(z) — Root [4#17303 — 84#1°z* + 4#1325 — ¢,2&, 7}
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12.17 problem Ex 18

Internal problem ID [10169]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

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

Problem number: Ex 18.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

in (2
Y +ycos(z) — # =0
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 50@)¢,

v Solution by Mathematica
Time used: 0.053 (sec). Leaf size: 18

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

y(z) — sin(z) + c;e” 5@ — 1



12.18 problem Ex 19

Internal problem ID [10170]

92

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

1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 19. Sum-

mary. Page 29

Problem number: Ex 19.
ODE order: 1.

ODE degree: 1.

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

ve+y—yr=0

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

-

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

v/ Solution by Mathematica
Time used: 0.136 (sec). Leaf size: 23

-

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

True]

-/

2z

_> _—
y(x) 2 20,

y(x) =0
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12.19 problem Ex 20
Internal problem ID [10171]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

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

Problem number: Ex 20.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

1I-z)y—(@y+1)zy' =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 14

-

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

~—

y(z) = LambertW (e‘ x)

C1

v/ Solution by Mathematica

Time used: 3.329 (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(we"“"'cl)
y(z) =0
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12.20 problem Ex 21
Internal problem ID [10172]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

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

Problem number: Ex 21.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

32’y + (2° +2°y) 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)

LambertW ( % )

v/ Solution by Mathematica
Time used: 3.935 (sec). Leaf size: 46

‘ DSolve [3*x~2xy [x]+(x"3+x"3*y[x] "2) *y' [x]==0,y[x] ,x,IncludeSingularSolutions -> Trﬁle]
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12.21 problem Ex 22

Internal problem ID [10173]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

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

Problem number: Ex 22.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rationall

(v +2°) (2 +4y) = (2" + " +2) (Yo —y) = 0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 61

-

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(\#() , singsol=

y(z) =

T

tan (RootOf <_2_z+ 21n (”(2““(—2)th:((__zz)):mzﬂan(_z))) N (m (ttz((:gﬂ)) ) 201):

v/ Solution by Mathematica
Time used: 0.351 (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, IncludeSJingularSolut

1 xT 1 2 9 1 2 2 _
Solve [5 arctan (@) -1 log (z* + y(z)?) + 3 log (22% + 2y(z)* — y(z) + z) = cl,y(z)}
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12.22 problem Ex 23
Internal problem ID [10174]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

Section: Chapter 2, differential equations of the first order and the first degree. Article 19. Sum-
mary. 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‘, ‘cla

20 +3y—1+(2z+3y—5)y' =0

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 21

-

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

~—

2x e%cle_llz 7
=2 _4L w2 ) L
y(z) 3 ambert ( 15 ) 3

v/ Solution by Mathematica

Time used: 3.74 (sec). Leaf size: 43

LDSolve [(2%x+3*y [x]-1)+(2*x+3*y [x] -5) *y ' [x]==0,y[x] ,x,IncludeSingularSolutions -> J’l‘rue]

2z
3

y(z) = —4W (=) —

[N |

y(w) = 3(~20 1)
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12.23 problem Ex 24

Internal problem ID [10175]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

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

Problem number: Ex 24.

ODE order: 1.

ODE degree: 1.

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

y* —20%y+ 2’z — %)y =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 223

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

—2c%m2+\/2m4c‘11—201 \/Szb+4x

_ 2xcqy
y(z) =
C1
2c%z2+\/2:c4c‘11—2c1 2/ c?w6+4 T
—IC + 2xc
_ 1
y(z) =
1
20%'1:2 — \/2m4c‘11+2cl \/ c?xﬁ +4z
—IC + 2xc
_ 1
y(z) =
1
20%12-{—\/2140‘114-201 . ci’wﬁ +4z
! + 2xc
— 1
y(z) =

C1



98

v/ Solution by Mathematica
Time used: 12.096 (sec). Leaf size: 277

tDSolve[(y[x]“3—2*x“2*y [x])+(2xx*y [x] "2-x"3)*y' [x]==0,y [x] ,x,IncludeSingularSolutiJons -> True]

xr2 —

V2

y(z) = \/xz s
V2

Ny
z) = — -
y(z) 7
RN vy
) — a
y(z) 7
72 — Yab
T) — — =
y(z) 7
2 _ Vat
z) = z
y(z) 7
V6423
o)V =
y() 7
Vabtad
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12.24 problem Ex 25
Internal problem ID [10176]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

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

Problem number: Ex 25.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rationall

20°y* —y+ (2y°2® —2)y' =0
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v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 522
Ldsolve((2*x‘3*y(x) ~2-y(x))+(2%x"~2*y (x) "3-x) *diff (y (x) ,x)=0,y(x), singsol=all) J

1
3

((—108 +12/1225 — 36¢,2° + 36374 — 1268322 + 81) m2>
y(z) = =
6(5 %)z

((—108 +12/1225 — 36¢,2° + 36374 — 128322 + 81) z2>

W=

1
<<—108 +12/1225 — 36¢,2° + 36632% — 1268322 + 81) x2> ?
y(z) = - 12z

w
VS
w8
w|@
N~
8
-

3

<<—108 +12/1225 — 36¢,2° + 366324 — 128322 + 81) :c2>

7,\/5 ((—108+12\/12x8—36c1xf;:36c§x4—12c§x2+81) zz) N 6(%—%)90 1
((—108+12\/ 12x8—36c1x6+36c§z4—12c§x2+81) x2)
a 2
1
((—108 +12/1225 — 36¢,2° + 366324 — 1268322 + 81) 1:2) ’
y(z) = - 122
3(5-9)c
1
<<—108 +12/1225 — 36¢,2° + 366324 — 128322 + 81) :c2> ’
1
3
z\/§ ((—108+12\/12x8—36c1zf;-:360%x4—12c§x2+81> :132) N 6(%_%1),0 1
((—108+12\/ 12x8—36c1x6+36c§x4—12c§x2+81) x2)
2

_|_
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v/ Solution by Mathematica
Time used: 40.236 (sec). Leaf size: 358

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

(z) V2(—2z% 4 c12) N f/—27x2 + /7292 + 10823 (23 — c17) 3
y(z) = i

\3/—27:52 + /72924 + 10823 (23 — ¢, z) 3 3v2z
y(z) — (L+iV3) (&° — c1a)

22/3 {'/—27.7:2 + /72924 + 10823 (23 — c;z) 3
(1—4v3) \/ —2722 4 /729z* + 10823 (23 — c12)
6v/ 2z
(1 —iv3) (z° — c12)
22/3 \/ —27x2 + /72924 + 10823 (23 — ¢;7) 3

y(z) —

(1+4v3) \/ 2732 + /729x* + 10823 (73 — c1z) 3
6v/2x
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12.25 problem Ex 26
Internal problem ID [10177]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

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

Problem number: Ex 26.

ODE order: 1.

ODE degree: 1.

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

(Z*+y°) (z+yy) +V1i+22+ 42 (y—y'z) =0

v/ Solution by Maple
Time used: 0.25 (sec). Leaf size: 27

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) ,JX) )=0,y(x),

T

arctan <@> — \/z2+y(w)2+ 1—¢, =0

v/ Solution by Mathematica

Time used: 0.289 (sec). Leaf size: 27

‘ DSolve [(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, F[ncludeSingu

T

Solve [arctan (m) + V22 +y(r)2+ 1= cp,y(x)
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12.26 problem Ex 27

Internal problem ID [10178]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

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

Problem number: Ex 27.

ODE order: 1.

ODE degree: 1.

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

1+eg—|—e§<1—§)y’=0

v/ Solution by Maple
Time used: 0.016 (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=all) \J

e—a(_a—1)
la

- d_at+ln(z)+c |z
(_aef —e—a —}—e—“—l—l)

Z
y(z) = RootOf /
a

v/ Solution by Mathematica

Time used: 0.558 (sec). Leaf size: 54

‘ DSolve [(1+Exp [y [x]/x])+Exp(x/y [x])*(1-x/y[x])*y' [x]==0,y[x],x, IncludeSingularSoluﬁions -> Tru

y(@)

_ log(z)
Exp

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

Solve [/ Kl -1

. K] (K[Exp — Exp + eK1K[1] + K[1])
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12.27 problem Ex 28
Internal problem ID [10179]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

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

Problem number: Ex 28.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoullil

yr+y—y’ln(z)=0

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

e

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

~—

1

y(z) = 1+ zc; + 1In (z)

v Solution by Mathematica

Time used: 0.151 (sec). Leaf size: 20

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

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

y(x) =0
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12.28 problem Ex 29
Internal problem ID [10180]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

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

Problem number: Ex 29.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rationall

23yt + P2 4yl 4y + (:v4y3 _a%y? ac3y—|—:c) 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)+x)*qﬁff(y(x),x)=

No solution found

X Solution by Mathematica

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

r

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

Not solved
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12.29 problem Ex 30
Internal problem ID [10181]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

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

Problem number: Ex 30.

ODE order: 1.

ODE degree: 1.

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

2vzy—=z)y +y=0

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

[dsolve ((2*sqrt (xxy (x) ) -x) *diff (y(x) ,x)+y(x)=0,y(x), singsol=all) J
T
In(y(z)) + ——=—c1=0
zy (z)

v/ Solution by Mathematica

Time used: 0.244 (sec). Leaf size: 33

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

Solve

+ 2log (M> = —2log(z) + c1,y(z)
y() 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 . . . . . . . . . e 108
13.2 problem Ex 2 . . . . . .. 109
13.3 problem Ex 3 . . . . . . . L 110
134 problem Ex 4 . . . . . .. 111l
13.5 problem Ex 5 . . . . . .. e 112

13.6 problem Ex 6 . . . . . . . . ... 113
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13.1 problem Ex 1

Internal problem ID [10182]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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’ + (@ +y)y +zy=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)

N J

v/ Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 32

~N

LDSolve [(y' [x]) "2+ (x+y[x]) *y' [x]+x*y[x]==0,y[x],x,IncludeSingularSolutions -> Truep
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13.2 problem Ex 2

Internal problem ID [10183]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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]

zy? — 2y —z=0

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

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

y(x) = —ix
y(x) =iz
y(z) = - (_% . 1> -

v/ Solution by Mathematica
Time used: 0.139 (sec). Leaf size: 71

LDSolve [x*x(y' [x])~2-2xy[x]*y' [x]-x==0,y[x],x,IncludeSingularSolutions -> True]
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13.3 problem Ex 3

Internal problem ID [10184]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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]

v +y —1=0

v Solution by Maple
Time used: 0.375 (sec). Leaf size: 29

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

y(z) = -1

y(e) =1

y(xz) = —sin(—z + ¢1)
y(x) =sin(—z + ¢;)

v Solution by Mathematica
Time used: 0.139 (sec). Leaf size: 39

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

(x+c1)
( —c1)

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

Internal problem ID [10185]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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]

(2y'z —y)® —82° =0

v/ Solution by Maple
Time used: 0.297 (sec). Leaf size: 30

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

y(z) (—\@w + C1> VT
y(z) = (\/éx + cl) VT

v Solution by Mathematica
Time used: 0.081 (sec). Leaf size: 42

e

LDSolve [(2xx*xy' [x]-y[x])~2==8%x"3,y[x],x,IncludeSingularSolutions -> Truel J

y(z) — ﬁ(—\/ﬁm + 01)
y(z) — ﬁ(\/ﬁm + C1>
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13.5 problem Ex 5

Internal problem ID [10186]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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]

(x2+1)y'2—1=0

v/ Solution by Maple
Time used: 0.36 (sec). Leaf size: 17

( hY

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

N\ J

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

v Solution by Mathematica

Time used: 0.004 (sec). Leaf size: 21

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

N J

y(z) — arcsinh(z) + ¢;

y(xz) — —arcsinh(z) + ¢;
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13.6 problem Ex 6

Internal problem ID [10187]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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 _ (2x—l—y2) y/2 + (12 _y2 —|—2y2x) y/ _ (_,B2 _yQ) y2 =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 35

-

dsolve(diff (y(x),x) ~3-(2*x+y(x) "2) *diff (y(x) ,x) "2+ (x"2-y (x) "2+2*x*y (x) ~2) *diff (y (}() ,X)-(x"2-y

N\

1
—T +C

y(z) =
y(xz) = —z— 1+ c1€”
yz)y=z—14+e"¢
v/ Solution by Mathematica
Time used: 0.177 (sec). Leaf size: 48

LDSolve [(y' [x])"3-(2*x+y[x] "2) *(y' [x]) "2+ (x"2-y [x] " 2+2*x*y [x] "2) *y' [x]-(x~2-y[x] "2J) *xy [x] ~2==0,

1

xr+cC

y(z) = —
yz) > z+ce -1
y(z) > —x 4+ c1e® — 1

y(z) =0
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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 . . . . . . . . . ... 115
14.2 problem Ex 2 . . . . . . ... 116
14.3 problem Ex 3 . . . . . .. L 117
144 problem Ex 4 . . . . . . . L 118
14.5 problem Ex 5 . . . . . .. 119

14.6 problem Ex 6
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14.1 problem Ex 1

Internal problem ID [10188]

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

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: 61

-

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

-1++4 1
y(z) = —1+\/4xc1+1+1n( Ve + )

2z
14++/4 1
y(z) = —-1—+4zc; +1+1n (— * chl T )

v/ Solution by Mathematica
Time used: 0.096 (sec). Leaf size: 32

~—

r

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

| —

Solve[W (ery(“’)) — log (W(Qzey(z)) +2) —y(z) = c1,y(z)]
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14.2 problem Ex 2

Internal problem ID [10189)

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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]

dzy? + 2%z —y =0

v Solution by Maple
Time used: 0.219 (sec). Leaf size: 51

-

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

~—

v/ Solution by Mathematica

Time used: 0.122 (sec). Leaf size: 72

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

—_

y(z) =~ (=2v/z + )

—

y(z) — 16_401 (14 2e*' /)
y(z) =0

y(z) — —2
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14.3 problem Ex 3

Internal problem ID [10190]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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]

zy? — 2y —z=0

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

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

y(x) = —ix
y(x) =iz
y(z) = - (_% . 1> -

v/ Solution by Mathematica
Time used: 0.113 (sec). Leaf size: 71

LDSolve [x*x(y' [x])~2-2xy[x]*y' [x]-x==0,y[x],x,IncludeSingularSolutions -> True]
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14.4 problem Ex 4

Internal problem ID [10191]

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

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]

v +2zy—y*—22=0

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 34

-

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

() xe*®cy —e*®cy —z—1
y\r) =
-1 + ezwcl

v Solution by Mathematica
Time used: 0.139 (sec). Leaf size: 29

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

~—

T) T+ —
y() %+01€2m

ylz) >z -1



14.5 problem Ex 5

Internal problem ID [10192]
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Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.

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

v Solution by Maple

Y+ y/x _ :v4y’2

0

Time used: 0.219 (sec). Leaf size: 135

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

y(z) = )

x2

—c1(2ix — ¢) — & — 222

2c3 2

—c1(=2ix — ¢1) — & — 272

2c3x?

c1(2iz +¢) — 2% — &

2c3x?

c1(—2iz + ¢;) — 222 — ¢2

2c3 12
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v/ Solution by Mathematica
Time used: 0.487 (sec). Leaf size: 123

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

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

4dz*y(z) + 22

Solve - %log(y(w)) = C, y(x)]

[ 2/4z%y(z) + 1arctanh( 422y(x) + 1) 1

4oty (z) + 22 2 log(y(z)) = c1, y(x)]

Solve

y(x) =0
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14.6 problem Ex 6

Internal problem ID [10193]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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
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v/ Solution by Maple

Time used: 0.297 (sec). Leaf size: 690

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

1
(601 — 23 +2/—3c;123 + 9c§> ’ .
2 +

_—
2 (601 — 23+ 2y/=3c123 + 90%) °

y(z) =

N8

W=

(601 — 23 +2/-3ci23 + 90%)

x? x
2 (601 — 23 4+ 2/ =3c123 + 90%) ’
y(z)
6c1—x3+24/—3c1 23
L Z\/g ( 1 +24/ i 1
| (-2t 2y B +9¢)’ 2 .
=1 - I — - -
4 (601 — 23 +2\/=3c12® + 9c§) ’
1
(601 — 2* +2/=3c10% +9¢])” 2 .
+o2z| - ) - -3
4 <6cl — 23+ 2v/=3c123 + 90%)
1
\/g (6c1 —m3+2‘/—3c1w3+90%> 3 2
1 B - = T
2 (6c1 —x342,/—3c1 :1;3+90%) 3
B 2
y(z)
6c1—x3+424/—3c123
% Z\/g ( 1 +24/ i 1
(661 — 28 + 2/=3c127 + 03 2 .
4 (601 — 23+ 2y/=3c173 + 90%)
1
s (661 — 2% +2/=3c127 + 93 ) 2 .
4

1
4 (6c1 —x3+2v/—=3c123 + 96%) ’
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v/ Solution by Mathematica
Time used: 60.091 (sec). Leaf size: 927

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

) z(x® + 8e3)

+
i/_xﬁ + 206301173 + 8\/6301 (—1173 + 6301) 3 + 86601

y(x) — -z

| =

+ f/—wﬁ + 20e3e13 + 8 /€31 (—x3 + e301) 3 + 8eber

(—9 — 9iv/3) z(2® + 8e3)
i‘/ — 16 + 20e3e173 4 8 /€31 (—z3 + e3e1) 3 + 8eber

1
— | =18%2
y(z) — = 8z +

+9i(V3+i) U/~ + 2063125 1 8,/ (—b + 90)3 4 8ete

y(z) — 1 —18z* + 9 (v/3 + 1) z(a® + 8e>)

72 {’/_x(s + 2063C1x3 + 8\/6301 (—:123 + e3c1) 3 + 86601
- 9(1 + z\/§> {’/—xﬁ + 203173 4 81 /€31 (—a3 + e3e1) 3 4 8eber
1 3 _ 8 3c1
o(z) — : 2 z(z ese1)

_|_
{’/ —z6 — 20e3e173 4 8 /e3er (23 + eder) 3 4 Beber

+ {’/_:L-G _ 206301:1;3 + 8\/6301 (x3 + 6301) 3 + 86661

(=9 — 9iv/3) z(z® — 8e3)

1
y(z) > o= | —182% +
{’/ —x6 — 20e3173 4 81/e3c1 (23 4 e3c1) 3 4 8eber

72

+9i(V3+i) {/—a8 — 2063103 + 8/ (a8 + ¢3) 3 + 8ot

9 (V3 +14) z(z® — 8e3)
C/ — 16 — 20e3e173 4 8\/e3er (23 + eder) 3 4 Geber

1 2
y(x) — 7 —18z° +

— 9(1 + Z\/§> {’/—xﬁ — 20e3173 + 84/e31 (23 4 e3c1) 3 + 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 . . . . . . . . . e 125
152 problem Ex 2 . . . . . .. 128]
15.3 problem Ex 3 . . . . . .. Lo 130

154 problem Ex 4 . . . . . .. 131l
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15.1 problem Ex 1

Internal problem ID [10194]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

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

Problem number: Ex 1.

ODE order: 1.

ODE degree: 3.

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

.’r—l—y'y(Qy’2 —|—3> =0
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v/ Solution by Maple
Time used: 0.532 (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
V2zx
y(z) = ——5
V2%
y(z) = —5

y(z) = RootOf | —In (z) + /_Z

2 1 2
5 ( (_a2—\/2_a2+1+1)_a> 3_a2 49 ( (_a2—\/2_a2+1+1)_a) 3_a3 B ((_a2—\/2_a2+1+1)_a) 3 gy

3 3 3
(2_a%+1)2 (2_a?+1)2 (2_a?+1)2

< (_aZ—\/z_a2+1+1)_a) 3 (@ a3 1)

3
(2_a2+1)2

+c |z

y(z) = RootOf | —21n ()

1N
I

a2_m+1)_a) 3\/5_&2 v ( (_a2_1/2_a2+1+1>_a) JB4ivE -2 ( (a2 va_

Z 2 ( <_ 3 3
/_ (2_a2+1)2 (2__a2+1)2 (2_a?

,
=

(2

+2c | x

y(z) = RootOf | —21n ()

/ o ( (La*— 2_a2+{+1)_a\ %‘/ﬁ 2 s / (—GZ_‘/WH)—G\ %‘/ﬁ i/ 2 29 (_(_a?-ﬁ
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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] J

Timed out
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15.2 problem Ex 2

Internal problem ID [10195]

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

1906

Section: Chapter IV, differential equations of the first order and higher degree than the first.

Article 26. Equations solvable for x. Page 55
Problem number: Ex 2.

ODE order: 1.

ODE degree: 2.

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

a’yy? — 2z +y=0

v Solution by Maple
Time used: 0.515 (sec). Leaf size: 65

r

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

| —
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v/ Solution by Mathematica
Time used: 17.846 (sec). Leaf size: 180

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

1 B
ez Ve — 8ix

% J—
y(z) ”
(x) - e 2 /el — 811
y 4a
ll2C
(z) = e 2 Ve + 8ix
x —_—
y 4a
(Z2C
(z) = e 2 Vet + 8ix
x
y 4a
% R
y(z) "
y(z) — —
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15.3 problem Ex 3

Internal problem ID [10196]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

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

Problem number: Ex 3.

ODE order: 1.

ODE degree: 2.

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

zy? — 2y —z=0

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

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

y(x) = —ix
y(x) =iz
y(z) = - (_% . 1> -

v/ Solution by Mathematica
Time used: 0.137 (sec). Leaf size: 71

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




15.4 problem Ex 4

Internal problem ID [10197]
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Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.

1906

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

Problem number: Ex 4.
ODE order: 1.
ODE degree: 3.

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

v Solution by Maple

y° — day'y +8y> =0

Time used: 0.406 (sec). Leaf size: 36

Ldsolve(diff(y(x),x)“3-4*x*y(x)*diff(y(x),x)+8*y(x)”2=0,y(x), singsol=all)

X Solution by Mathematica

y(z) = 42—5673
y(z) =0

@)= -2 4 1
Y= 4e 8c2  64c3

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

-

LDSolve [(y' [x])"3-4xxxy[x]*y' [x]+8*xy[x]~2==0,y[x],x,IncludeSingularSolutions -> T

r}.le]

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 . . . . . . . . . e 133
16.2 problem Ex 2 . . . . . . . L 134
16.3 problem Ex 3 . . . . . . . Lo 135
16.4 problem Ex 4 . . . . . . . L 137
16.5 problem Ex 5 . . . . . . ... 138
16.6 problem Ex 6 . . . . . . . . .. [140]
16.7 problem Ex 7 . . . . . . . L 1421
16.8 problem Ex 8 . . . . . .. L 144

16.9 problem Ex 9 . . . . . . . 146
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16.1 problem Ex 1

Internal problem ID [10198]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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]

Wz—y)’ -y -1=0

v Solution by Maple
Time used: 0.39 (sec). Leaf size: 57

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

N J

v/ Solution by Mathematica

Time used: 0.12 (sec). Leaf size: 73

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

N J

y(x) = 1z — m
y(@) > az+V1+e?
y(z) - —V1—22

y(z) = V1 —22
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16.2 problem Ex 2

Internal problem ID [10199]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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® + 2z —1=0

v Solution by Maple
Time used: 0.063 (sec). Leaf size: 21

Ldsolve (4xexp (2xy (x) ) *diff (y(x),x) "2+2xx*diff (y(x) ,x)-1=0,y(x), singsol=all) J
In <4e2c:11+2w)
y(z) = - 5 ¢

v/ Solution by Mathematica
Time used: 9.861 (sec). Leaf size: 119

s N

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

y(z) — log (_e%\/m>
y(z) — log (e%\/m>
y(z) — log (_e%m>
y(z) — log (e%m)
y(x) — %log (-%)
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16.3 problem Ex 3

Internal problem ID [10200]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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]

4e2yy12 + 262wyl _ e2z =0

v Solution by Maple
Time used: 2.141 (sec). Leaf size: 121

Ldsolve(4*exp(2*y(x))*diff(y(x),x)“2+2*exp(2*x)*diff(y(x),x)-exp(2*x)=0,y(x), sin%%ol=a11)

y(z) = arctanh (RootOf (—1

Z 2 Z 2
RootOf (tanh —=2492+4+c1—z) e*+4tanh(——=2+2+c1—z E%Z—e‘l)
+<e4+4e (= ) (+= ) 2| e +e

y(xz) = — arctanh (RootOf (—1

2 2
4 RootOf (tanh(——TZ+2+cl —z) et+4 tanh(——?Z-I-Z-l-cl —m) e—Z—e4) 9
+ [e*+4e 2| + c1



136

v/ Solution by Mathematica
Time used: 1.72 (sec). Leaf size: 332

LDSolve [4*Exp [2*y [x]]* (y' [x]) ~2+2%Exp [2*x] *y' [x]-Exp [2*x]==0,y[x] ,x, IncludeSingularSolutions -

s 2(y(x)+zx) 4 —V/4e2y(®) L2 L oT4q
2e \/ 4e + e*zarctanh V/4e29(2) 127 —ev 41

4e2y(z) 4 o2z

e_z\/4e2(y(w)+:v) + e4””y(z)
B 462y(x) + o2 + y(w) = (1, y(m)

T 2(y(z)+a) 4 ede —\/4e2y(®) {22 T 41
2e \/ 4e + e**arctanh V/4e29(@) ;627 —er 41

4e2y(z) + e2

T T Sy )
" 4e29(z) 4 o2 +y(z) = c1,y(z)

y(z) — %<log (—?) — Qx)

Solve | —

Solve
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16.4 problem Ex 4

Internal problem ID [10201]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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’) ‘]

e2yyl3 + (eQz + eSx) y/ — &3 — 0

v/ Solution by Maple
Time used: 0.172 (sec). Leaf size: 31

( hY

dsolve(exp(2*y(x))*diff(y(x),x)“3+(exp(2*x)+exp(3*x))*diff(y(x),x)—exp(S*x)=O,y(xP, singsol=a

N\ J

y(z) = In(—(c; +1) (e_Q”;cf —2e7%¢; + 1)) o

X Solution by Mathematica

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

‘ DSolve [Exp [2*y [x]]*(y' [x]) "3+ (Exp [2*x]+Exp [3*x]) *y' [x]-Exp [3*x]==0,y[x] ,x, IncludeﬁingularSolu

Timed out
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16.5 problem Ex 5
Internal problem ID [10202]

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

ayy? — Py +2=0

v Solution by Maple
Time used: 0.547 (sec). Leaf size: 141

r

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

| —

y(z)

y(@) = —vV-2z
y(z) =V V2
y(z) = —Vz V2

RootOf (162 €2°1 o2 Z 02753 4 2¢1 37
2

_ In(z)
2

2 —2¢1,2 2,2 _4.—2c1,3 Z,.,.2 7
_ﬂ+RootOf(z (16e e x 4e e z+e )) +ln(a:)
2

y(z) =e 2 z
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v/ Solution by Mathematica
Time used: 4.23 (sec). Leaf size: 187

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

C1
y(x) = —y/ —2e"122 — %
C1
y(x) =/ —2e 122 — -
(2) = Vide—e1z? + et
$ —
’ V2
(z) — 4e=c122 4 e
T
! V2
y(z) - —V2vz
y(z) = —iv2Vz
y(z) = V2V

y(@) = Vavz
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16.6 problem Ex 6

Internal problem ID [10203]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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‘], _rational, _dAlembert]

W +2*) @ +1)° —2@+y) (/ +1) (z+yy) + (a+yy)° =0

v/ Solution by Maple
Time used: 0.547 (sec). Leaf size: 106

-

dsolve((x“2+y(x)“2)*(1+diff(y(x),x))‘2—2*(x+y(x))*(1+diff(y(x),x))*(x+y(x)*diff(§kx),x))+(x+y

N\

y(z) =0

Zo 2 3_4 2
y(z) = RootOf (—2111 (x) — (/ 20"+ \/QG_(G o fz)a T 2_ad_a> + 261) x

_Z2+/2+/ a (a— 1)2 -2 a2

d 2
_a(_a®+1) ot | @

y(z) = RootOf | —21n (z) + /
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v/ Solution by Mathematica
Time used: 4.45 (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]*y" EXJJ) ~2==0,y[x],

y(z) — —\/—w <x—|— 2e%> —e?
y(z) — \/—x (x + 2e%> —e?
y(z) = e? — \/x (—a: + 2e%>

y(z) = \/x (—x + 2e%> +e?
y(z) = —vV—a?
y(z) = vV—a?




16.7 problem Ex 7

Internal problem ID [10204]
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Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.

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]]

v Solution by Maple

y— 2yt —y*y° =0

Time used: 0.39 (sec). Leaf size: 107

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

y(z) = — 3
22435 (—g?)i
22331 (—z%)4
y(e) = — ?f )
212534 (—2%)¢
y(z) = 3( )
y(z) =0
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v/ Solution by Mathematica
Time used: 0.109 (sec). Leaf size: 119

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

y(z) = —v2cz + 3
y(x) = V2 + ¢

y(z) = (—1—1) (2)3/4 £
y(z) = (1— 1) @)3/4 £/
y(z) > (-1+1) (;)3/4 /4

y(z) = (1+1) (2)3/4 /A
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16.8 problem Ex 8

Internal problem ID [10205]

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

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]

a’yy? — 2z +y=0

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 65

r

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

| —
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v/ Solution by Mathematica
Time used: 11.773 (sec). Leaf size: 180

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

1 B
ez Ve — 8ix

% J—
y(z) ”
(x) - e 2 /el — 811
y 4a
ll2C
(z) = e 2 Ve + 8ix
x —_—
y 4a
(Z2C
(z) = e 2 Vet + 8ix
x
y 4a
% R
y(z) "
y(z) — —
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16.9 problem Ex 9

Internal problem ID [10206]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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’) ‘]

(—y —y)’ —2*(—a’y + 2zy) =0

X Solution by Maple

Ldsolve((x-diff(y(x),x)—y(x))‘2=x‘2*(2*x*y(x)—x‘2*diff(y(x),X)),y(x), singsol=allw

No solution found

X Solution by Mathematica

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

-

N
LDSolve [(x-y' [x]-y[x])"2==x"2*(2*x*xy[x]-x"2*y' [x]),y[x],x,IncludeSingularSolut ionsJ -> True]

Not solved



147

17 Chapter IV, differential equations of the first
order and higher degree than the first. Article 28.
Summary. Page 59

17.1 problem Ex 1 . . . . . . . . . e 148
172 problem Ex 2 . . . . . . . L 1501
17.3 problem Ex 3 . . . . . . . . [I51]
174 problem Ex 4 . . . . . . . L 153
17.5 problem Ex 5 . . . . . . ... 154
17.6 problem Ex 6 . . . . . . . . . . 155
177 problem Ex 7 . . . . . . .o 156]
17.8 problem Ex 8 . . . . . .. 157
17.9 problem Ex 9 . . . . . . . L 158
17.10problem Ex 10 . . . . . . . . . . .. 159

17.11problem Ex 11 . . . . . . . . . . e 161l
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17.1 problem Ex 1

Internal problem ID [10207]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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 :O

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 59

( hY

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

N\ J
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v/ Solution by Mathematica
Time used: 0.21 (sec). Leaf size: 101

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

y(z) = —v/a? — (z+ ¢1)?

0)» V@ a)?

Y

y(x) = —v/a? — (x — ¢1)?

(
(
(
y(@) = Va2 — (¢ — 1)
y(z) = —a
(

y(x) = a



17.2 problem Ex 2

Internal problem ID [10208]
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Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.

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=0

v Solution by Maple

Time used: 0.312 (sec). Leaf size:

30

N

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

X Solution by Mathematica

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

y(xz) = —2v/—ba + ax
y(z) = 2V —ba + ax

—bc+a

y(x) = zc; +
(4]

e

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

~—

Not solved
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17.3 problem Ex 3

Internal problem ID [10209]

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

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‘]]

x3y/2 + yylr2 + 1=0

v Solution by Maple
Time used: 0.422 (sec). Leaf size: 53

r

Ldsolve(x“B*diff(y(x),x)“2+x”2*y(x)*diff(y(x),x)+1=0,y(x), singsol=all)

| —

2
y(o) = ——
2
y(r) = Tz
2
gz +4
y(z) = Sz
S +4x
y(z) = =
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v/ Solution by Mathematica
Time used: 0.572 (sec). Leaf size: 77

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

e~ 7 (z + 16e™)

y(z) = — P
o) 10
y(z) — —%

y(z) — 2
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17.4 problem Ex 4

Internal problem ID [10210]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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+z+2y=0

v Solution by Maple
Time used: 0.265 (sec). Leaf size: 40

3*x*diff (y(x),x) "2-6xy(x)*diff (y(x),x)+x+2xy(x)=0,y(x), singsol=all)

y(z) =2
y(w)=—§

(c1t2)? T
y(z) ( o 1)

v/ Solution by Mathematica
Time used: 0.319 (sec). Leaf size: 67

LDSolve [3xx*(y' [x])~2-6*y[x] *y' [x]+x+2*y[x]==0,y[x] ,x,IncludeSingularSolutions -> JTrue]

) = %( — 2z cosh (— log(z) + \/§C1>>
) = %(:c 2z cosh <log(a:) + \/561>)
y(z) = —§

y(z) >z
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17.5 problem Ex 5

Internal problem ID [10211]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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’(z+1)=0

v Solution by Maple
Time used: 0.36 (sec). Leaf size: 99

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

N J

y(z) =0

(x)_x(x+1+\/:ccl—|-cl+z—|—1)2 (x—l—l—l-\/xcl—i-cl—}—x—l—l)Z
! (z + 1) (@ + 1)

x(—x—1+\/xcl+cl+a:+1)2+ (—x—1+\/xcl+cl+x+1)2
(a:—i—l)2 (ac—l—l)2

y(z) =

v Solution by Mathematica
Time used: 0.062 (sec). Leaf size: 57

-

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

-/

2
c
y(x)—)m—clx/z—l—l—l—l—l—%

2
c
y(x)—)z—kcl\/x—i-l—l-l-i—%

y(z) =0
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17.6 problem Ex 6

Internal problem ID [10212]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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) —a’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), singsol=all)

No solution found
v/ Solution by Mathematica
Time used: 0.363 (sec). Leaf size: 75

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

y(z) — \/01 <x2 - 1fq>
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17.7 problem Ex 7

Internal problem ID [10213]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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 [_separablel

y” +2y'y cot (z) — y* =0

v/ Solution by Maple
Time used: 0.234 (sec). Leaf size: 61

Ldsolve (diff (y(x) ,x) "2+2*diff (y(x) ,x)*y(x) *cot (x)=y(x)~2,y(x), singsol=all) J
y(z) =0
n(xr 2

¢ (tan (z)* + 1) t:j(m()z)H
y(z) =

<1 + y/tan (z ) tan (x

arctanh( > > 9
cie Vt‘“‘(z) /4 /tan ()" + 1

y(z) = tan (x)

v Solution by Mathematica

Time used: 0.155 (sec). Leaf size: 36

‘ DSolve [(y' [x]) ~2+2xy' [x]*y[x]*Cot [x]==y[x] ~2,y[x],x,IncludeSingularSolutions -> Th:ue]

y(z) — ¢; csc? (g)

y(x) — c; sec? (g)

y(z) =0
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17.8 problem Ex 8

Internal problem ID [10214]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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’2—2xy’y+y2—1=0

v Solution by Maple
Time used: 0.172 (sec). Leaf size: 57

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

y(r) = Va2 +1

y(x) = —vVz?+1

y(r) =xzc) — /-2 +1
y(x) =zcr +4/ -2 +1

v/ Solution by Mathematica
Time used: 0.106 (sec). Leaf size: 73

LDSolve [(1+x72) * (y' [x]) ~2-2*x*xy [x] *y' [x] +y[x] ~2-1==0,y[x],x, IncludeSingularSolutians -> True]
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17.9 problem Ex 9

Internal problem ID [10215]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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]

2%y — 2(xy +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), sﬁngsol=all)

N

y(a) = a(z - 2)
y(z) = c1(z + 2)
v/ Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 26

DSolve [x~2*(y' [x]) "2-2* (xxy [x]+2*y ' [x]) *y' [x]+y[x]~2==0,y[x],x, IncludeSingularSol‘utions -> Tr

N

y(x) = ci(z —2)
y(x) = ci(z+2)
y(z) =0
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17.10 problem Ex 10

Internal problem ID [10216]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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: 0.484 (sec). Leaf size: 91

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

17
y(r) = 9
. 9
ix
y(z) = by
y(z) =0
\/—4x2c; + ¢
y(z) = — i
\/ —4x%c; + 2
y(z) = 1 1
2v/x%c; + 4
) = -2V
(&3]
2\/ .'l'2(31 +4
y) = ——

1
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v/ Solution by Mathematica
Time used: 0.609 (sec). Leaf size: 244

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

x6 + 4x2y(z)? log ( z* + 4y(z)? + :v2)
2z\/x* + 4y(x)?

1 (1 a8 + 4a?y(z)?

2 x\/Wy(x)Q

1( /3% + 42%y(z)? oe(y(x
Solve [2 ( T o) + 1) log(y(x))

VI AP log (Vo @R 4 o) y(m)]

Solve [

+

> log(y(z)) = C1,y(x)}

2z+\/x* + 4y(z)?
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17.11 problem Ex 11

Internal problem ID [10217]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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)]‘]]

nyl2 _ 2yxyl + y2 _ y2x2 _ $4 =0

v Solution by Maple
Time used: 0.656 (sec). Leaf size: 59

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), singsol=all)

y(z) = —iz
y(z) =iz
x(%; — 1) e %
y(z) = 5
z(e?®c? —1)e™®
y(z) = 20

v/ Solution by Mathematica
Time used: 0.228 (sec). Leaf size: 26

‘ DSolve [x~2*(y' [x]) ~2-2*xx*y [x]*y' [x]+y[x] ~2==x"2%y[x] "2+x~4,y[x],x, IncludeSingularﬁolutions ->

y(z) — zsinh(z + ¢;)

y(xz) — —zxsinh(z — ¢;)
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18 Chapter V, Singular solutions. Article 30. Page 63

181 problem Ex 1 . . . . . . . . . . e 163
182 problem Ex 2 . . . . . . . L 164



18.1 problem Ex 1

Internal problem ID [10218]

163

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

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]

1

y—y'w—y=0

v/ Solution by Maple
Time used: 0.188 (sec). Leaf size: 27

-

N\

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

y(z) = -2V
y(z) =2V
y(z) =ze; + —

v/ Solution by Mathematica

Time used: 0.01 (sec). Leaf size: 41

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

~—

1
y(x) = g+ —

y(z) — Indeterminate

C1

y(z) - —2Vz

y(z) = 2vz
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18.2 problem Ex 2

Internal problem ID [10219]

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

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 —z=0

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

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

N

v Solution by Mathematica
Time used: 0.135 (sec). Leaf size: 71

-

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

-/
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19 Chapter V, Singular solutions. Article 32. Page 69
19.1 problem Ex 5 . . . . . . . .. 166!
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19.1 problem Ex 5

Internal problem ID [10220]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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 —2zy —2)y + > =0

v/ Solution by Maple
Time used: 0.187 (sec). Leaf size: 35

Ldsolve (x72+diff (y(x),x) "2-2% (x*xy(x)-2) *diff (y(x) ,x)+y(x)~2=0,y(x), singsol=all) \J

v/ Solution by Mathematica
Time used: 0.264 (sec). Leaf size: 43

LDSolve [x~2x(y' [x])"2-2* (xxy [x] -2) *xy ' [x] +y [x] "2==0,y[x],x,IncludeSingularSolut ionsJ -> True]
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20 Chapter V, Singular solutions. Article 33. Page 73

20.1 problem Ex 1 . . . . . . . . . e 168
20.2 problem Ex 2 . . . . .. 169
20.3 problem Ex 3 . . . . ... 170

20.4 problem Ex 4



20.1 problem Ex 1

Internal problem ID [10221]

168

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

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)7%=0

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

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

~—

yz)=z—In(z)+ ¢
y(z)=—z+In(z)+c
v Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 25

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

~—

y(z) = z —log(z) + 1
y(z) = —z +log(z) + 1
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20.2 problem Ex 2

Internal problem ID [10222]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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]

8y +1) =27z +y) 1 —v)* =0

v/ Solution by Maple
Time used: 0.719 (sec). Leaf size: 132

Ldsolve (8x(1+diff (y(x) ,x)) ~3=27*(x+y(x))*(1-diff (y(x),x))"3,y(x), singsol=all)

~—

y(z) = —=
z  Aln(27y(z)+ 27z +8) 4o (9(96 +y(2))? — 6(z + y(2))? + 4)
2° : 27 ) * 57
i (243@+y@)°)  y@) (@ +y@)}

+ 27 - 2 - 9 —c1=0

z_y@) _ (WB-D@+y@)

2 2 4 1

z_y@)  (1+iv3) (@+y@):

2 2 + 4 —a=0

X Solution by Mathematica

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

DSolve [8* (1+y' [x]) "3==27*(x+y[x])*(1-y' [x])~3,y[x],x,IncludeSingularSolutions -> rl‘rue]

N\

Timed out
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20.3 problem Ex 3

Internal problem ID [10223]

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

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 =0

v/ Solution by Maple
Time used: 0.219 (sec). Leaf size: 19

dsolve (4*diff (y(x),x) "2=9*x,y(x), singsol=all)

N

v Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 27

-

LDSolve [4*y' [x] ~2==9%x,y[x] ,x,IncludeSingularSolutions -> True]

~—

y(z) = -2 + ¢

y(z) = 232 + ¢
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20.4 problem Ex 4

Internal problem ID [10224]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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* —4+4y=0

v/ Solution by Maple
Time used: 0.281 (sec). Leaf size: 58

Ldsolve (y(x)*(3-4xy(x)) "2*diff (y(x) ,x) "2=4*(1-y(x)),y(x), singsol=all)

~—

y(z) =1

pp Y@ W@-1
S @uE D

po V@ W@-1 g
V@@ -1

v/ Solution by Mathematica
Time used: 60.276 (sec). Leaf size: 3751

e

LDSolve [y [x]*(3-4x*y[x])~2*y' [x]"2==4*(1-y[x]),y[x],x,IncludeSingularSolutions -> TJrue]

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
21.2 problem Ex 2 . . . . ... 174
21.3 problem Ex 3
21.4 problem Ex 4
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21.1 problem Ex 1

Internal problem ID [10225]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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: 0.016 (sec). Leaf size: 15

-

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

N\

y(z) = €*"c; + co€”

v/ Solution by Mathematica
Time used: 0.003 (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 [10226]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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: 25

e hY

dsolve(diff (y(x) ,x$2)-6*diff (y(x) ,x)+25*y(x)=0,y(x), singsol=all)

N\ J

y(x) = 16" sin (47) + coe” cos (4z)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 26

LDSolve [y'' [x]-6%y' [x]+256*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel J

y(z) = € (cy cos(4x) + c; sin(4x))
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21.3 problem Ex 3

Internal problem ID [10227]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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: 0.0 (sec). Leaf size: 16

-

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

N\

y(x) = c1 + coe™ + c3€”

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 23

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

y(r) > c1e” — e 4¢3
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21.4 problem Ex 4

Internal problem ID [10228]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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//l_2y/l_y/+2y:0

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

e hY

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

N\ J

y(x) = e "c; + cpe*” + cze”

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 28

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

y(x) = cr1e”" + coe” + cze*”
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22 Chapter VII, Linear differential equations with
constant coefficients. Article 44. Roots of

auxiliary equation repeated. Page 94

22.1 problem Ex 1
22.2 problem Ex 2
223 problem Ex 3 . . . . .. 180
22.4 problem Ex 4
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22.1 problem Ex 1

Internal problem ID [10229]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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: 0.016 (sec). Leaf size: 24

e hY

dsolve(4xdiff (y(x),x$3)-3*diff (y(x),x)+y(x)=0,y(x), singsol=all)

N\ J

— z x
y(xz) = e %c1 + coe? + cze2zx

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 29

LDSolve [4xy' ' [x]-3*y' [x]+y[x]==0,y[x],x,IncludeSingularSolutions -> Truel J

y(x) = e™” (63””/2(0293 + 1) + ¢3)
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22.2 problem Ex 2

Internal problem ID [10230]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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]]

y///_y//_y/+y=0

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

e hY

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) = e %c; + coe” + c3z €”

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 25

‘ DSolvely'''[x]-y'' [x]-y' [x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(x) = c1e™® + e®(csz + ¢2)
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22.3 problem Ex 3

Internal problem ID [10231]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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]]

y//// + 2y/// _ 2y/ —y=0

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

e hY

dsolve(diff (y(x) ,x$4)+2*diff (y(x) ,x$3)-2*diff (y(x),x)-y(x)=0,y(x), singsol=all)

N\ J

y(x) = c16” + coe” + cze T + cpe " x?

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 30

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

y(z) = e % (x(csx + c2) + ¢1) + ca€”
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22.4 problem Ex 4

Internal problem ID [10232]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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// _ 6yl/ _|_ gy/ — 0

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

e hY

dsolve (diff (y(x),x$3)-6xdiff (y(x),x$2)+9*diff (y(x),x)=0,y(x), singsol=all)

N\ J

y(x) = ¢ + 2% + 3’z

v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 30

LDSolve [y''' [x]-6%y'' [x]+9*y' [x]==0,y[x],x,IncludeSingularSolutions -> True] J

1
y(z) — §e3’”(02(3x —1)+3c1) 4¢3
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23 Chapter VII, Linear differential equations with
constant coefficients. Article 45. Roots of

auxiliary equation complex. Page 95

23.1 problem Ex 2 . . . . . . ... e 183
23.2 problem Ex 3 . . . . ..o 184!
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23.1 problem Ex 2

Internal problem ID [10233]

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

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]]

y//// + 2yll + y — 0

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

-

dsolve(diff (y(x) ,x$4)+2*diff (y(x) ,x$2)+y(x)=0,y(x), singsol=all)

N\

y(z) = e1sin (z) + c2 cos (z) + cssin (z)  + cacos (z)
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 26

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

~—

y(z) = (coz + c1) cos(z) + (caz + c3) sin(z)
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23.2 problem Ex 3

Internal problem ID [10234]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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]]

y/// _ y// _|_y/ =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 32

e hY

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

N\ J

y(x) =c + Cze% sin (@) + C3e% CcoS <@>

v/ Solution by Mathematica
Time used: 0.176 (sec). Leaf size: 67

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

y(x) — %e“/z ((cl — \/§CQ> cos (@) + (\/gcl + 02> sin (@)) + c3
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24 Chapter VII, Linear differential equations with
constant coefficients. Article 47. Particular
integral. Page 100

24.1 problem Ex 1 . . . . . . . . . e 186
24.2 problem Ex 2 . . . . . ... e e 187
243 problem Ex 3 . . . . .. 188

24.4 problem Ex 4



e

L
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24.1 problem Ex 1

Internal problem ID [10235]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers
1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 47. Partic-

ular integral. Page 100
Problem number: Ex 1.
ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing y]]

"

y _y/1_2y/_e—1':0

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

dsolve (diff (y(x),x$3)-diff (y(x),x$2)-2*diff (y(x),x)=exp(-x),y(x), singsol=all)

~—  /

v/ Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 37

-

N\

DSolvely'''[x]-y''[x]-2*y' [x]==Exp[-x],y[x],x,IncludeSingularSolutions -> True]

J

1 1
y(z) — 66_””(336 +4—9¢) + 50262”” +c3
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24.2 problem Ex 2

Internal problem ID [10236]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 47. Partic-
ular integral. Page 100

Problem number: Ex 2.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y//+3y/+2y_ee””=0

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

( hY

dsolve(diff (y(x) ,x$2)+3*diff (y(x) ,x)+2*y(x)=exp(exp(x)),y(x), singsol=all)

N\ J

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

LDSolve [y'' [x]+3*y"' [x]+2*y[x]==Exp[Exp[x]],y[x],x,IncludeSingularSolutions -> TrueJ]

y(z) = e (e + c2e” + 1)
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24.3 problem Ex 3

Internal problem ID [10237]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 47. Partic-
ular integral. Page 100

Problem number: Ex 3.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

y’”—l—3y”—|—3y’—|—y—26_“’+x2e_m=0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 55

-

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 (-x) ,\br (x), singso

3(2% — 20) (—22 +2) e
6022 — 120

y(z) = +e % + crle ™ + cze

v/ Solution by Mathematica
Time used: 0.011 (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, IncludeSingula‘ Solutions -

1
y(x) — @e_m (—x5 + 2023 + 60c32? + 60cyz + 6001)
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24.4 problem Ex 4

Internal problem ID [10238]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 47. Partic-
ular integral. Page 100

Problem number: Ex 4.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

ew
"—9+y— ——=0
Yy yTy (1—2)

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 25

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) = c2e” + e’crz + €°(—1 —In(z — 1))

v Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 23

N
LDSolve [y'' [x]-2*y' [x]+y[x]==Exp[x]/(1-x)~2,y[x],x,IncludeSingularSolutions -> True]

y(x) = e®(—log(z — 1) + cox — 1+ ¢1)
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25.1 problem Ex 1

Internal problem ID [10239)

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

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—e* =0

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\

y(z) = (—z+c1e” + ) €®
v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 22

LDSolve [y'' [x]-3*y' [x]+2*y[x]==Exp[x],y[x],x,IncludeSingularSolutions -> True]

~—

y(x) > e°(—x + c2e® — 1+ ¢4)
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25.2 problem Ex 2

Internal problem ID [10240]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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—x2=0

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), singsol=a11§

(x)—$2+2w+20+c e” + coe™" + c3e*”
y\r) = 3 9 o7 1 2 3

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 41

LDSolve [y''' [x]-3*y'' [x]-y' [x]+3*y[x]==x"2,y[x],x,IncludeSingularSolutions -> TrueJ]

1 20
y(z) — §x(3x +2) + 167" + ca€” + 3> + o7
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25.3 problem Ex 3

Internal problem ID [10241]

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

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) =0

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

-

Ldsolve (diff (y(x),x$2)+y(x)=sec(x),y(x), singsol=all)

y(z) = sin (z) c2 + ¢1 cos (z) + z sin (z) — In (sec (z)) cos ()

v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 22

~—

e

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

~—

y(x) = (x + ¢2) sin(x) + cos(x)(log(cos(z)) + ¢1)
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25.4 problem Ex 4

Internal problem ID [10242]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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]]

y/l/_4yl/+5y/_2y_z=0

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

e hY

dsolve(diff (y(x) ,x$3)-4*diff (y(x) ,x$2)+5*diff (y(x),x)-2*y(x)=x,y(x), singsol=all)

y(z) = —g —3 7 c1e” + 6™ + cax €”

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 34

r

N
LDSolve [y''' [x]-4*y'' [x]+6xy' [x]-2*y[x]==x,y[x],x,IncludeSingularSolutions -> TrueJ]

| Ot

1 xT T xT
y(x) —>x(—§ + coe ) +e"(c3e” + 1) —
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26.1 problem Ex 1

Internal problem ID [10243]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 49. Varia-
tion 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) =0

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

-

Ldsolve (diff (y(x),x$2)+y(x)=sec(x),y(x), singsol=all)

~—

y(z) = sin (z) c2 + ¢1 cos (z) + z sin (z) — In (sec (z)) cos ()

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 22

e

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

~—

y(x) = (x + ¢2) sin(x) + cos(x)(log(cos(z)) + ¢1)
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26.2 problem Ex 2

Internal problem ID [10244]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 49. Varia-
tion of parameters. Page 106

Problem number: Ex 2.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Yy +y—tan(z) =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 23

-

Ldsolve (diff (y(x),x$2)+y(x)=tan(x),y(x), singsol=all)

~—

y(z) = sin (z) c2 + ¢1 cos (x) — cos (z) In (sec (z) + tan (z))

v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 22

e

LDSolve [y'' [x]+y[x]==Tan[x],y[x],x,IncludeSingularSolutions -> Truel

~—

y(x) — cos(z)(—arctanh(sin(z)) + ¢1) + ¢ sin(x)
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27.1 problem Ex 1

Internal problem ID [10245]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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 (z) = 0

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) ca + cos (2z) ¢ + % S Cos3(x)

v/ Solution by Mathematica
Time used: 0.099 (sec). Leaf size: 36

‘ DSolvely'' [x]+4*y[x]==x"2+Cos[x],y[x],x,IncludeSingularSolutions -> True]

2
1
y(x) — xZ + Cosé(x) + c1 cos(2z) + ¢y sin(2x) — 3
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27.2 problem Ex 2

Internal problem ID [10246]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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—2ce® +sin(z)? =0

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 36

Ldsolve (diff (y(x) ,x$2)-2*diff (y(x),x)+y(x)=2*x*exp(2*x)-sin(x)~2,y(x), singsol=a11J)

1 3cos(2x) 2sin(2z)
— T x - 2 ) 2r _
y(z) = 26" + 1z 5t (z—2)e = 55

v/ Solution by Mathematica
Time used: 0.354 (sec). Leaf size: 44

LDSolve [y'' [x]-2*y' [x]+y [x]==2%x*Exp [2*%x]-Sin[x] "2,y [x],x,IncludeSingularSolut ionsJ -> True]

9 1
y(z) — ~55 sin(2zx) — % cos(2z) + e”(2e®(x — 2) + cox +¢1) — 2
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27.3 problem Ex 3

Internal problem ID [10247]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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—a34+2=0

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

( hY

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

y(z) =sin (z) ¢z + c1 cos (z) + 2° + €° — Tz

v/ Solution by Mathematica
Time used: 0.069 (sec). Leaf size: 25

LDSolve [y'' [x]+y[x]==2#Exp [x]+x~3-x,y[x] ,x,IncludeSingularSolutions -> Truel J

y(z) = 2° — Tz + €* + ¢ cos(x) + ¢y sin(x)
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27.4 problem Ex 4

Internal problem ID [10248]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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]]

Y + 2y +y—3e* +cos(z) =0

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 28

-

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

eZa:

sin (z
y(x) = coe™ " + e %zey + 5~ 2( )

v/ Solution by Mathematica
Time used: 0.142 (sec). Leaf size: 34

‘ DSolvely'' [x]+2*y' [x]+y[x]==3%Exp [2*x]-Cos[x],y[x],x,IncludeSingularSolutions -> rl‘rue]

e*®  sin(zx
y(z) — 5 = # + e (cox + 1)
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27.5 problem Ex 5

Internal problem ID [10249]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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]]

y”’—y—z2=0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 40

( hY

dsolve(diff (y(x),x$3)-y(x)=x"2,y(x), singsol=all)

y(.’E) = —1'2 + Clex + CQG_% CcOoS (@) + c3e_% sin (@)

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 54

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

y(z) = —2 + c1e® + e /2 (02 cos (@) + c3sin (@) )




204

27.6 problem Ex 6

Internal problem ID [10250]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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(x) =0

v Solution by Maple
Time used: 0.015 (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), singsol%%ll)

(z) = 3 N 272 N e3¢, . sin (z) L cos (r) 14z te
MW="g T3 T3 T 10 5 g T

v/ Solution by Mathematica
Time used: 0.217 (sec). Leaf size: 53

‘DSolve [y'''[x]-2%y'' [x]-3*y' [x]==3*%x"2+Sin[x],y[x],x,IncludeSingularSolutions -> rl‘rue]

sin(x) n cos(x)

1
10 —cet+ gczeg’x + c3

y(z) = —%x(3(x —2)x+14) +
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27.7 problem Ex 7

Internal problem ID [10251]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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]]

y////_2y//+y_ea:_4=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 44

e hY

dsolve(diff (y(x) ,x$4)-2*xdiff (y(x) ,x$2)+y(x)=exp(x)+4,y(x), singsol=all)

N\ J

e?r?  zxe®

3e
_er 4
o) =— - tit g

xr
4+ c1e” + e + c3xe” +che”

v Solution by Mathematica
Time used: 0.108 (sec). Leaf size: 45

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

1
y(z) > e (2+ )z +c)+ Ee””(Zx(x — 2+ 8c4) + 3+ 16¢3) + 4
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27.8 problem Ex 8

Internal problem ID [10252]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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]]

yll_zy/_eZ.’E_l:O

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 29

( hY

dsolve(diff (y(x),x$2)-2+diff (y(x),x)=exp(2*x)+1,y(x), singsol=all)

2z 2z 2

(z) = x+e T e +e cl—i—c

V=TT Ty Ty T

v/ Solution by Mathematica

Time used: 0.08 (sec). Leaf size: 31

LDSolve [y'' [x]-2xy' [x]==Exp[2*x]+1,y[x],x,IncludeSingularSolutions -> True] J

1
y(z) — —g + Zezw(Qx —142¢)+c
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27.9 problem Ex 9

Internal problem ID [10253]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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// 4y — cos (.’E) =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 38

-

Ldsolve(diff(y(x),x$4)+2*diff(y(x),x$2)+y(x)=cos(x),y(x), singsol=all)

~—

2 1 :
y(z) = (—% + 71) cos (z) + a:s%(x) + ¢ cos (z) + sin (z) ca + c3sin (x) x + ¢4 cos (z) x

v/ Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 43

-

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

1172

1
y(z) — (—§ + cox + 15_6 + cl) cos(x) + Z(w + 4cyx + 4cs) sin(x)



208

28 Chapter VII, Linear differential equations with
constant coeflicients. Article 51. Cauchy linear

equation. Page 114
28.1 problem Ex 1

.................................... 209
28.2 problem Ex 2 . . . . . ... 2101
28.3 problem Ex 3 . . . . ... 2111

28.4 problem Ex 4



209

28.1 problem Ex 1

Internal problem ID [10254]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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, .1

2y +yr—y—ln(z)z=0

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

-

Ldsolve(x‘S*diff(y(x),x$3)+x*diff(y(x),x)-y(x)=x*ln(x),y(x), singsol=all)

~—

1 4
y(x) = % + xc; + cozln (1,')2 +c3ln (:1,') x

v Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 33

‘ DSolve [x~3xy''' [x]+x*y' [x]-y[x]==x*Log[x],y[x],x,IncludeSingularSolutions -> Truetl

1
y(z) — 24% log*(z) + c12 + c3z log?®(x) + coz log ()
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28.2 problem Ex 2

Internal problem ID [10255]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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
23y + 20%)" + 2y — 10z — - = 0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 146

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), singsol=a%ﬁ)

y(z) = sin (In (z)) zcs + cos (In (z)) zco
N (((10 4+ 20¢) In (z) + 8 + 67 + (1 4 2¢) ¢1) cos (In (z)) + sin (In (z)) ((—20 + 10¢) In (z) — 6 + 8i + (—2 -

10
N (((10 —20¢) In (z) + 8 — 6 + (1 — 24) ¢;) cos (In (z)) — sin (In (z)) ((20 + 10¢) In (z) + 6 + 8 + (2 + 7)
10
N 5(isin (In (#)) + cos (In (z))) ' =" 5z'*(isin (In (z)) — cos (In (z)))
2 2

v/ Solution by Mathematica
Time used: 0.118 (sec). Leaf size: 40

LDSolve [x~3xy' "' [x]+2%x" 2%y ' ' [x]+2*y [x]==10%(x+1/x) ,y[x],x, IncludeSingularSolutioan -> True]

21 s+
Og(w) + 5 . 3 + Cox Cos(log(x)) —+ 1T Sln(log(ff))
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28.3 problem Ex 3

Internal problem ID [10256]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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]]

1
2.1 /
2’y +3yr+y— ———5 =0
Y Y Yy (1 z)z

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

‘dsolve(x‘2*diff(y(x),x$2)+3*x*diff(y(x),x)+y(x)=1/(1—x)‘2,y(x), singsol=all)

In(z) ¢y Lo In(z—1) —In(x)
T z T

y(z) =

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

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

—2arctanh(1 — 2z) + ¢z log(z) + 1
T

y(z) —
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28.4 problem Ex 4

Internal problem ID [10257]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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]]

(z+1)°%y" —(z+1)y +6y—2=0

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

y(z):(x—l—l)sin(\/gln(x—i—l)) CQ+($+].)COS(\/51H($+1)> cl-l-g—i-%

v/ Solution by Mathematica
Time used: 0.154 (sec). Leaf size: 49

LDSolve [(x+1)"2%y' "' [x]-(x+1)*y' [x]+6*y[x]==x,y[x],x,IncludeSingularSolutions -> TrJue]

y(x) — 3—10(6w + 1)+ co(xz + 1) cos (\/glog(x + 1)) + ci1(z + 1) sin (\/glog(x + 1))
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29.1 problem Ex 1

Internal problem ID [10258]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 52. Sum-
mary. 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(z) +e** =0

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

-

Ldsolve (diff (y(x) ,x$2)-5*diff (y(x),x)+6*y(x)=cos(x)-exp(2*x),y(x), singsol=all) }

sin (z) 4 oo (z)
10 10

y(iL‘) — C2e3x + eQ:tCl +e2xx +62z _

v/ Solution by Mathematica
Time used: 0.102 (sec). Leaf size: 34

-

.
DSolvely'' [x]-5*y' [x]+6*y[x]==Cos [x]-Exp[2*x],y[x],x,IncludeSingularSolutions -> rl‘rue]

N

1
y(z) — ) (—sin(z) + cos(z) + 10**(z + c2€” + 1+ ¢1))
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29.2 problem Ex 2

Internal problem ID [10259]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 52. Sum-
mary. Page 117

Problem number: Ex 2.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

y" —y—e"cos(z) =0

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

-

Ldsolve(diff(y(x),x$4)—y(x)=exp(x)*cos(x),y(x), singsol=all)

~—

_ e"cos (z)
)

T

y(z) = + ¢y cos (z) + co€” + c3sin (z) + cpe”

v/ Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 38

DSolvely'''' [x]-y[x]==Exp[x]*Cos[x],y[x],x,IncludeSingularSolutions -> Truel

N\ J

T

y(x) = c1e” + cze™* + (—% + 02) cos(z) + ¢y sin(z)
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29.3 problem Ex 3

Internal problem ID [10260]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 52. Sum-
mary. Page 117

Problem number: Ex 3.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

v +2 +y—222+ 23 =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 43

( hY

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

(—2z+1)e*

223 — 1222 —4
39 + 2x z° + 36x 8

Y(z) = coe™ + e "zcy +

v/ Solution by Mathematica
Time used: 0.1 (sec). Leaf size: 44

LDSolve [y'' [x]+2xy' [x]+y [x]==2%x"3-x*Exp [3*x] ,y[x] ,x,IncludeSingularSolutions -> T}rue]

1
y(z) — 3—263””(1 —2z) + 2z((x — 6)x + 18) + e “(cox + ¢1) — 48
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29.4 problem Ex 5

Internal problem ID [10261]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 52. Sum-
mary. Page 117

Problem number: Ex 5.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing y]]

y”’—4y’—z2+3e2”=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 41

( hY

dsolve(diff (y(x) ,x$3)-4*diff (y(x),x)=x"2-3*exp(2*x),y(x), singsol=all)

(x)__x_g’_cze_zx_3e2$x+9e2””+e2xcl_£+C
YW ="197 "9 8 32 92 g%

v/ Solution by Mathematica
Time used: 0.096 (sec). Leaf size: 49

LDSolve [y''' [x]-4*y' [x]==x"2-3*Exp[2*x],y[x] ,x,IncludeSingularSolutions -> Truel J

1 1 1
y(z) = _ﬂx(%cz +3) + 3_262w(—12x + 9+ 16¢;) — §c2e_2”” +c3
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29.5 problem Ex 6

Internal problem ID [10262]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 52. Sum-
mary. Page 117

Problem number: Ex 6.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

y//// _ 2y//_|_y — cos (:L') -0

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

-

Ldsolve(diff(y(x),x$4)—2*diff(y(x),x$2)+y(x)=cos(x),y(x), singsol=all)

~—

y(x) = 1 4 c1€” + coe™ " + c3xr e’ + cue” '

v/ Solution by Mathematica
Time used: 0.085 (sec). Leaf size: 36

DSolvel[y''''[x]-2*y"'' [x]+y[x]==Cos[x],y[x],x,IncludeSingularSolutions -> Truel

N\ J

cos(x)
4

y(z) — + e %(car + c1) + €%(cax + ¢3)
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29.6 problem Ex 7

Internal problem ID [10263]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 52. Sum-
mary. Page 117

Problem number: Ex 7.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

x4y”” + 6x3y’” 4 9x2y” + 3y'x +y _ (1 +h’l (x))z =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 38

Ldsolve (x"4*xdiff (y(x) ,x$4) +6*x"3*xdiff (y(x) ,x$3) +9*x~2+diff (y(x) ,x$2) +3*x*xdiff (y (X)J, x)+y(x)=(1+

y(z) = In (z)> + 2In (z) — 3+ ¢; cos (In (z)) + ¢y sin (In (z))
+ cgcos(In (z)) In (z) + ¢4 In () sin (In (z))

v/ Solution by Mathematica
Time used: 0.18 (sec). Leaf size: 39

e

LDSolve [x~4x*y'' "' [x]+6*x"3xy' "' [x]+9*x~2*xy'' [x]+3*x*y' [x]+y[x]==(1+Logl[x])~2,y[x] ,‘ ,IncludeSin

y(z) = (log(z) — 1)(log(z) + 3) + (cz log(x) + ¢1) cos(log(x)) + (c4log(x) + ¢5) sin(log(x))
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29.7 problem Ex 8

Internal problem ID [10264]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 52. Sum-
mary. Page 117

Problem number: Ex 8.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing y]]

y”’—l—2y"+y'—x2+x=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 42

( hY

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

3 52
y@) =5 — e e (—etr— ) - T+ 80t
v/ Solution by Mathematica

Time used: 0.07 (sec). Leaf size: 38

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

y(z) — éx(w(Qw —15) +48) — e (co(x + 1)+ ¢1) + c3
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29.8 problem Ex 9

Internal problem ID [10265]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 52. Sum-
mary. 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 (z)> =0

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

Ldsolve (diff (y(x),x$2)+4*y(x)=sin(x) "2,y (x), singsol=all) J
0 (2 ) )
y(x) = sin (2z) ¢y + cos (2z) ¢ — %(‘”) b cosé z)

v/ Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 34

LDSolve [y'' [x]+4*y[x]==Sin[x]~2,y[x],x,IncludeSingularSolutions -> Truel

y(z) — %((—1 + 8¢y) cos(2z) — (z — 8cz) sin(2z) + 1)
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29.9 problem Ex 10

Internal problem ID [10266]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 52. Sum-
mary. 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 (z)* =0

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 42

Ldsolve (diff (y(x) ,x$2)+4*y(x)=sec(x)~2,y(x), singsol=all) J

y(z) = sin (2z) ¢ + cos (2z) ¢; + (—2 cos (z)* + 1) In (sec (z)) + 2z cos (z) sin (z) — sin (z)°

v/ Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 33

LDSolve [y'' [x]+4*y[x]==Sec[x]~2,y[x],x,IncludeSingularSolutions -> Truel J

y(x) — cos(2z)(log(cos(z)) + ¢1) + sin(x)(—sin(z) + 2(x + ¢2) cos(x))
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29.10 problem Ex 12

Internal problem ID [10267]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 52. Sum-
mary. 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/// _ 3y// + 52// _ 2y _ e3ac =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 33

-

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)=exp(é%x),y(x), si

3x

y(z) = 0 +cie” + e

2 4 caxe® 4 che®a?

v/ Solution by Mathematica
Time used: 0.053 (sec). Leaf size: 39

LDSolve y''''[x]-y'' ' [x]-3*y' ' [x]+bE*y' [x]-2*y[x]==Exp[3*x],y[x],x, IncludeSingularSJolutions ->

3z

y(z) — Z_O + 1672 + e®(z(caz + c3) + C2)
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29.11 problem Ex 13

Internal problem ID [10268]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 52. Sum-
mary. Page 117

Problem number: Ex 13.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y'+y—zcos(z) =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 29

-

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

~—

cos (1) T N z?sin (z) sin(z)
4 4 4

y(z) = sin (z) c2 + ¢1 cos () +

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 34

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

y(z) = %((2.’1’2 — 1+ 8¢3) sin(z) + 2(z + 4c1) cos(z))
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29.12 problem Ex 14

Internal problem ID [10269]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 52. Sum-
mary. 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"’+2w2y”—y’x+y—;=0

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

e

ldsolve (x73*diff (y(x) ,x$3)+2*xx"2*diff (y(x) ,x$2) -x*diff (y(x) ,x)+y(x)=1/x,y(x), sinéJsol=all)

In(z)+1+¢
4z

y(x) = coxIn () + zc3 +

v Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 33

N
LDSolve [x~3xy' ' ' [x]+2*xx"2%y" ' [x] -x*y' [x]+y[x]==1/%,y[x] ,x,IncludeSingularSolutionsJ -> True]

log(z) +1 ¢

y(z) — P + o + cox + c3x log(x)



226

29.13 problem Ex 15

Internal problem ID [10270]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

Section: Chapter VII, Linear differential equations with constant coefficients. Article 52. Sum-
mary. Page 117

Problem number: Ex 15.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

y" —y—ze® —cos(x)? =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 121

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

_ cos (2x) 4 4sin (2x)
10 (5+2v3) (=5+2v3)  5(5+2v3) (—5+2V/3)

- 13(3¢"0” - Gue” + de” — 9) + ¢16% + cpe7 2 cos _\/§z + cze” 2 sin —\/gx
18(5+23) (-5+2v3) 2 ’ 2

v/ Solution by Mathematica
Time used: 4.456 (sec). Leaf size: 80

y(z)

e

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

1 1
y(x) — Eez(3(x —2)z+4+18¢c;) + ﬁ(—S sin(2z) — cos(2x) — 65)

+ e~%/? (cz cos <@> + c3sin (@) )
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30 Chapter VIII, Linear differential equations of the
second order. Article 53. Change of dependent
variable. Page 125

30.1 problem Ex 1 . . . . . . . . . e 228
30.2 problem Ex 2 . . . . .. 229
30.3 problem Ex 3 . . . . .. 230
30.4 problem Ex 4 . . . . .. 2311
30.5 problem Ex 5 . . . . ... 232
30.6 problem Ex 6 . . . . . . . ... 233
30.7 problem Ex 7 . . . ... 234

30.8 problem Ex 8 . . . . ... 235
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30.1 problem Ex 1

Internal problem ID [10271]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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]]

1

' — 2’y +ry—2=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 53

( hY

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

ol

3 2 2 3 1 2 2 :E3 ﬁ
y(@) = o + | 6(—2°) 33T 3 ) —6(—2°)" 33T( 5, — | +18e™ Jer+1

v/ Solution by Mathematica
Time used: 0.086 (sec). Leaf size: 28

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

3

1 4
y(x) — —3C ExplntegralE (—, T

3 3)+clz+1
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30.2 problem Ex 2

Internal problem ID [10272]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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 —(1+2z2)y +(z+1)y—2*+2+1=0

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

[dsolve (x*diff (y(x),x$2) - (2*x+1) *diff (y(x) ,x)+(x+1) *y (x)=x"2-x-1,y(x), singsol=a11})

y(z) = cpe” + e"z%c; + T
v Solution by Mathematica
Time used: 0.084 (sec). Leaf size: 25

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

1 .2 T
y(x) — 5C2e"T +x+ce
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30.3 problem Ex 3

Internal problem ID [10273]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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" +2y'z—2y =0

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

‘dsolve((1+x‘2)*diff(y(x),x$2)+2*x*diff(y(x),x)—2*y(x)=0,y(x), singsol=all)

y(z) = zcy + co(arctan (z) z + 1)

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 23

‘ DSolve [(1+x72)*y'"' [x]+2*x*y' [x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> Truep

y(x) = ic1x — cy(x arctan(z) + 1)
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30.4 problem Ex 4

Internal problem ID [10274]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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]]

(1-2)y" +ys—y—(1—2) =0

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) = oz + c1e” + 2 + 1
v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 22

~N

LDSOlve [(1-x)*y' ' [x]+x*y' [x]-y[x]==(1-x)"2,y[x],x,IncludeSingularSolutions -> TrueJ]

y(z) > 2+ —coxr +cre”+1
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30.5 problem Ex 5

Internal problem ID [10275]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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]]

sin (z)y" 4+ 2cos (z)y + 3sin(z)y —e* =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 27

-

Ldsolve(sin(x)*diff(y(x),x$2)+2*cos(x)*diff(y(x),x)+3*sin(x)*y(x)=exp(x),y(x), si%%sol=a11)

e” csc ()

y(z) = csc (x)sin (2z) co + csc (z) cos (2x) ¢ + 3

v/ Solution by Mathematica
Time used: 0.064 (sec). Leaf size: 56

DSolve[Sin[x]*y'' [x]+2*Cos[x]*y' [x]+3*Sin[x]*y[x]==Exp[x],y[x],x, IncludeSingularSPlut ions ->

N\

e~ (4ie( 207 4 5e,et® 4 20icy)
10 (—1 4 e2i)

y(z) =
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30.6 problem Ex 6

Internal problem ID [10276]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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) — (a® +1)y=0

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

‘dsolve(diff(y(x),x$2)—2*tan(x)*diff(y(x),x)-(a“2+1)*y(x)=0,y(x), singsol=all)

y(z) = ¢ sec (x) sinh (ax) + co sec (z) cosh (ax)
v/ Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 32

‘ DSolvely'' [x]-2*Tan[x]*y' [x]-(a~2+1)*y[x]==0,y[x],x,IncludeSingularSolutions -> T#ue]

—ar |, C26%
—
y(x) — sec(x) (cle + 9 )
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30.7 problem Ex 7

Internal problem ID [10277]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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]]

4z%y" + 42y + (2 + 1)y =0

v/ Solution by Maple
Time used: 0.391 (sec). Leaf size: 43

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=all)

2

cle_é WhittakerM (—%, 0,%
y(e) = NG
v/ Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 60

) 026_% WhittakerW (_%, 0, §)
i VT

‘ DSolve [4*x~2xy' ' [x]+4*x"3*y' [x]+(x"2+1)*y[x]==0,y[x],x,IncludeSingularSolutions -F True]

y(z) = c2GTY

7
7 1 ; ,
:f_Gl 8 + 5,4/_161\/5Hypergeometrichl (g, 1, _T_G)

RN

Y

AN,
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30.8 problem Ex 8

Internal problem ID [10278]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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]]

2y +2y —zy—2e"=0

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

e hY

dsolve (x*diff (y(x) ,x$2)+2*diff (y(x),x)-x*y(x)=2%exp(x),y(x), singsol=all)

N\ J

_ sinh () ¢ N cosh(z)ey

y(z)

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 35

+e
T T

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

e %(e**(2z — 1+ c3) + 2¢1)
2z

y(z) —



236

31 Chapter VIII, Linear differential equations of the
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31.5 problem Ex 5 . . . . ... 247]
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31.1 problem Ex 1

Internal problem ID [10279]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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”+(2ez—1)y'+62zy—e4“’=0

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 44

[dsolve (diff (y(x) ,x$2)+(2xexp(x)-1)*diff (y(x) ,x)+exp(2*x) *y(x)=exp (4*x) ,y(x), sing}sol=all)

y(z) = ez~ ginh (g) cs + €27 cosh (g) c1—4e” +e¥ +6

v/ Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 36

‘ DSolvel[y'' [x]+(2*Exp[x]-1)*y' [x]+Exp [2*x]*y [x]==Exp [4*x] ,y[x],x, IncludeSingularSotLutions -> T

y(z) > 6+ (e"(e“ (¢ —4) + ) + 1)
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31.2 problem Ex 2

Internal problem ID [10280]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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: 0.016 (sec). Leaf size: 31

Ldsolve((l—x*Q)*diff(y(x),x$2)—x*diff(y(x),x)+4*y(x)=0,y(x), singsol=all)

)= (e ol )

v Solution by Mathematica
Time used: 0.069 (sec). Leaf size: 93

LDSolve [(1-x"2) *y' ' [x] -x*y' [x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True] J

44/1 — 22 cot™? ( zltlmQ) 44/1 — 22 cot ™! (\;%)
- ’ng sinh

x) — ¢; cosh
y(=) ! 2 —1 2 —1




239

31.3 problem Ex 3

Internal problem ID [10281]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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" 4 ¢/ tan (z) + cos (z)y = 0

v Solution by Maple
Time used: 0.157 (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(x) = ¢y sin (sin (z)) + ¢, cos (sin (x))
v Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 18

‘ DSolvel[y'' [x]+Tan[x]*y' [x]+Cos[x] ~2*y[x]==0,y[x],x,IncludeSingularSolutions -> Trﬁle]

y(z) — cosin(sin(x)) + ¢; cos(sin(z))
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31.4 problem Ex 4

Internal problem ID [10282]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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
x6y”+3w5y’+y— x_ =0

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

e

tdsolve(x‘G*diff(y(x),x$2)+3*x‘5*diff(y(x),x)+y(x)=1/x‘2,y(x), singsol=all)

: 1 1 1
y(x) = sin 952 2 + cos 952 cl—l—ﬁ

v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 32

~—

‘ DSolve [x~6*y'' [x]+3*x~5*y' [x]+y[x]==1/x"2,y[x],x,IncludeSingularSolutions -> Trueﬂ

1 1 ) 1
y(x)—);—i—clcos 9p2 ) ~Csin{ 55
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31.5 problem Ex 5

Internal problem ID [10283]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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]]

2y’ — (202 + 1)y — 82°y — 4aPe™ =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 32

‘dsolve(x*diff(y(x),x$2)—(2*x‘2+1)*diff(y(x),x)—8*x‘3*y(x)=4*x“3*exp(—x‘2),y(x), sﬁngsol=a11)

e = x2

3

y(z) = e ey + e ¢ —

v Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 38

N
LDSolve [x*xy' ' [x]-(2*x~2+1) xy' [x] -8*x~3*y [x]==4*x"3*Exp [-x~2],y[x],x,IncludeSingularSolutions -

1
y(x) — 56_’”2 <—3:p2 +9c,e%" — 1+ 902)
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32 Chapter VIII, Linear differential equations of the
second order. Article 55. Summary. Page 129

32.1 problem Ex 1 . . . . . . .. 243
32.2 problem Ex 2 . . . . . 244
323 problem Ex 3 . . . . ... 245
32.4 problem Ex 4 . . . . .. 246
32.5 problem Ex 5 . . . ...
32.6 problem Ex 6 . . . . . . .. 248
32.7 problem Ex 7 . . . . . ... e 249
32.8 problem Ex 8 . . . . ... 250
32.9 problem Ex 9 . . . . .. 2571

32.10problem Ex 10
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32.1 problem Ex 1

Internal problem ID [10284]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers
1906

Section: Chapter VIII, Linear differential equations of the second order. Article 55. Summary.

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)

y(z) = c1” + c2(2® + 32° + 62 + 6)

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 27

~—

e

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

|

y(z) = c1€” — co(z(z(z + 3) + 6) + 6)
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32.2 problem Ex 2

Internal problem ID [10285]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

Section: Chapter VIII, Linear differential equations of the second order. Article 55. Summary.
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" —(4z-9)y +(Bz—-6)y=0

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

[dsolve ((x=3)*diff (y(x),x$2)-(4*x-9)*diff (y(x),x)+(3*x-6)*y(x)=0,y(x), singsol=a11})

y(z) = cre” + cpe™ (42° — 4227 + 150z — 183)

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 41

e

LDSolve [(x-3)*y'"' [x]-(4*x-9)*y"' [x]+(3*x-6)*y[x]==0,y[x],x,IncludeSingularSolut ionsJ -> True]

1
y(z) = ce” 3 + §6263m_9(2$(l‘(2$ —21) +75) — 183)
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32.3 problem Ex 3

Internal problem ID [10286]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

Section: Chapter VIII, Linear differential equations of the second order. Article 55. Summary.
Page 129

Problem number: Ex 3.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

2y +4yz+ (—2*+2)y =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 19

Ldsolve(x“2*diff(y(x),x$2)+4*x*diff(y(x),x)+(2—x‘2)*y(x)=0,y(x), singsol=all)

_ cysinh (z) Lo cosh (z)

y(z)

v Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 28

2 2

LDSolve [x~2xy' ' [x]+4*x*y' [x]+(2-x"2) *y [x]==0,y[x] ,x,IncludeSingularSolutions -> TrJue]

2cie™" 4 co€e”

y(r) — 507
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32.4 problem Ex 4

Internal problem ID [10287]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

Section: Chapter VIII, Linear differential equations of the second order. Article 55. Summary.
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" —2y'z+2y =0

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

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

y(z) = zc1 + co (2 — 1)

v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 21

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

y(z) = cor — c1(x —1)?
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32.5 problem Ex 5

Internal problem ID [10288]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

Section: Chapter VIII, Linear differential equations of the second order. Article 55. Summary.
Page 129

Problem number: Ex 5.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

zy' — (22 -1)y'+(z—-1)y=0

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

-

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

~—

Y(z) = c1e” + ez In (z) €”
v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 17

e

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

y(z) = e"(calog(z) + 1)
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32.6 problem Ex 6

Internal problem ID [10289)

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

Section: Chapter VIII, Linear differential equations of the second order. Article 55. Summary.
Page 129

Problem number: Ex 6.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

2y —4y'z+ (2 +6)y =0

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

‘dsolve(x“2*diff(y(x),x$2)—4*x*diff(y(x),x)+(6+x‘2)*y(x)=0,y(x), singsol=all)

y(x) = c12®sin () + ¢, cos (z) z?

v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 37

LDSolve [x~2xy' ' [x]-4*x*xy' [x]+(6+x72)*y[x]==0,y[x] ,x,IncludeSingularSolutions -> TrJue]

1 . .
y(z) — 56‘”352 (21 — icee®™)
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32.7 problem Ex 7

Internal problem ID [10290]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

Section: Chapter VIII, Linear differential equations of the second order. Article 55. Summary.
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 + 62y = 0

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

‘dsolve((2*x‘3—1)*diff(y(x),x$2)—6*x‘2*diff(y(x),x)+6*x*y(x)=0,y(x), singsol=all)

y(z) = zc1 + c2(2® + 1)

v/ Solution by Mathematica
Time used: 0.916 (sec). Leaf size: 19

LDSolve [(2xx~3-1)*y' ' [x]-6*x"2*y"' [x]+6*x*y[x]==0,y[x],x,IncludeSingularSolutions —J> True]

y(z) = ar — (2’ +1)
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32.8 problem Ex 8

Internal problem ID [10291]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

Section: Chapter VIII, Linear differential equations of the second order. Article 55. Summary.
Page 129

Problem number: Ex 8.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

2y’ —2z(z+ 1)y +2(z+1)y—2°*=0

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

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)

2
y(z) = cox + z€*c; — %

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 28

‘ DSolve [x~2*y'' [x]-2%x* (1+x)*y' [x]+2*(1+x) *y [x]==x"3,y[x],x, IncludeSingularSolutiobs -> Truel

1
y(z) = 1 (22 — 2c2€™ + 1 — 4cq)
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32.9 problem Ex 9

Internal problem ID [10292]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

Section: Chapter VIII, Linear differential equations of the second order. Article 55. Summary.
Page 129

Problem number: Ex 9.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

2y — 2nz(z+ 1)y + (a®’2” +n° +n)y =0

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 95

‘ dsolve (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), sﬁngsol=a11)

)

y(x) = ¢; WhittakerM ( n = 2z\/a +n+va-— nx) z"em”

Va +n\/a —n' 2’
n2
+ ¢ WhittakerW ( 2iva+n+va— nw) z"e™

va+mnia— 2
X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

‘ DSolve [x~2*y'' [x]-2*n*x* (1+x)*y' [x]+(n~2+n+a~2*x"2) *y [x]==0,y[x],x, IncludeSingula#Solutions -

Not solved
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32.10 problem Ex 10

Internal problem ID [10293]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

Section: Chapter VIII, Linear differential equations of the second order. Article 55. Summary.
Page 129

Problem number: Ex 10.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

oty + 223z + 1)y +yn®> =0

v Solution by Maple
Time used: 0.672 (sec). Leaf size: 299

e N

Ldsolve(x‘ll*diff (y(x) ,x$2) +2xx"3* (1+x) *diff (y(x) ,x)+n"2*y (x)=0,y(x), singsol=all) J

y(z)
3 3 3 1
c HeunD (8(—77,2)‘11 ’ —8i(—n?)4 —n+8v—nZn . 16i(—n2)4 n—8i(—n?)1—8vV—n2n i(—n2)1w+n) ei\/—n2 zi—;inz—xzn

n ’ n ’ n ’ i(—n2)711z—n

NZ7

¢y HeunD (—8(—712)‘1‘ 7 —Si(—nz)%—n—‘,—S —nZn _16i(—n2)% n—8i(—n?)

S| wiew
Lo I

n ’ n )

NG

—8vV—n2n i(—n?) ac—i—n) —iv/=n2 22 —in?_,
e ne

’ i(—n2)4z—n

+

X Solution by Mathematica

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

kDSolve [x~4*y' ' [x]+2%x~3* (1+x) *y' [x]+n~2*y[x]==0,y[x] ,x,IncludeSingularSolutions —J> True]

Not solved
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33 Chapter IX, Miscellaneous methods for solving
equations of higher order than first. Article 57.
Dependent variable absent. Page 132

33.1 problem Ex 1 . . . . . . . . e 254
33.2 problem Ex 2 . . . . .. 255
33.3 problem Ex 3 . . . . .. 256

33.4 problem Ex 4 . . . . .. 257
33.5 problem Ex 5 . . . . . ... e 258
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33.1 problem Ex 1

Internal problem ID [10294]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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 y], [_2nd_order, _reducible, _mu_y_y1]]

(m2+1)y”+1+y’2=0

v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 29

( hY

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

N\ J

x —2—1Dln(zc; — 1
y(x):__( . )2( 1 )+02

v/ Solution by Mathematica
Time used: 7.317 (sec). Leaf size: 33

e

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

~—

y(x) — —x cot(c;) + csc?(c1) log(—z sin(c;) — cos(c1)) + ¢z
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33.2 problem Ex 2

Internal problem ID [10295]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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_symmetries
v Solution by Maple
Time used: 0.125 (sec). Leaf size: 97

e N

Ldsolve((x*diff(y(x) ,x$3)-diff (y(x),x$2)) "2=diff (y(x),x$3) "2+1,y(x), singsol=all) J

3
2

—x2+1 x arcsin (z —x2+1
y(x):—( ) + ( )-I- + ey + ¢
6 2 2
_mp2 1% : —x2 41
y(x)=( mg— ) _xarcszln(x)_ x2+ 2ol 4 ¢

c2—123 2%
y(r) = Y2 + - b r e

v/ Solution by Mathematica
Time used: 0.153 (sec). Leaf size: 73

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

1

y(x) — éx(clxz —3vV1+ 2z + 603) + ¢y
1

y(x) — gx(cle +3v1+ci2z + 603> +c
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33.3 problem Ex 3

Internal problem ID [10296]

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

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]]

y”—|—y’x—x=0

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\

c1v/T V2 erf (@)
B 2

y(x) +z+c

v/ Solution by Mathematica
Time used: 0.06 (sec). Leaf size: 29

-

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

| —

y(x) — gclerf(i) +z+c

V2
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33.4 problem Ex 4

Internal problem ID [10297]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers
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]]

y' —ze* =0

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\

y(z) = (x —2) e + zc1 + ¢
v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 19

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

~—

y(x) > e®(z—2)+ ez + ¢
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33.5 problem Ex 5

Internal problem ID [10298]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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]]

2 2
(V —zy') —=1-y" =0

v Solution by Maple
Time used: 0.125 (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=all)

N J

zv/—z?+1 arcsin(z)

y(x) = 5 + 5 c
zv/—2241 arcsin(z
y(z) = — 5 - 9 @) ta
x2\/c —
y(x) = L + zc; + ¢y

v/ Solution by Mathematica
Time used: 0.135 (sec). Leaf size: 58

-

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

2

y(z)—)ﬂ—\/l-l—clzx—i—cg

2

2
o1
y(w)—>17+ 1+ 2z +c
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34 Chapter IX, Miscellaneous methods for solving
equations of higher order than first. Article 58.
Independent variable absent. Page 135

34.1 problem Ex 1 . . . . . . . . e 260
34.2 problem Ex 2 . . . . .. 2611
343 problem Ex 3 . . . . .. 262
344 problem Ex 4 . . . . .. 263



260

34.1 problem Ex 1

Internal problem ID [10299]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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_ symmetr

2
y' -y —yy* =0

v Solution by Maple
Time used: 0.219 (sec). Leaf size: 32

Ldsolve (y(x)*diff (y(x),x$2)-diff (y(x),x) "2-y(x)"2*diff (y(x),x)=0,y(x), singsol=a11J)

y(z) =0
c1 eczcl ewcl

y(x) == _1 _+_ ec2C1gC1

v/ Solution by Mathematica
Time used: 0.123 (sec). Leaf size: 25

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

1
y(x) = (—1 + m)
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34.2 problem Ex 2

Internal problem ID [10300]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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]]

y' —y +1=0

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 79

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

_2z _2¢c3 & &2
cl<e c1e —1> ecreel
2

2¢  2c2 _z _C2
cl<e01e01 —1>e c1e

2

y(z) =

v/ Solution by Mathematica
Time used: 0.145 (sec). Leaf size: 85

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

ie~° tanh (e® (z + ¢3))
- v/ —sech? (e (z + ¢3))
ie~° tanh (e (z + ¢3))
v/ —sech? (ev1(z + ¢))

y(z) —

y(z) =
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34.3 problem Ex 3

Internal problem ID [10301]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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: 0.609 (sec). Leaf size: 22

e hY

dsolve (2*diff (y(x) ,x$2)=exp(y(x)),y(x), singsol=all)

N\ J

v Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 27

e

kDSolve [2+y' ' [x]==Exply[x]],y[x],x,IncludeSingularSolutions -> Truel

~—

y(z) — log (—clsechz (%ﬁ(x 4 02)>)
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34.4 problem Ex 4

Internal problem ID [10302]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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: 0.219 (sec). Leaf size: 23

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

y(x) =0
ecgclemcl -9

y(z) = .

v/ Solution by Mathematica
Time used: 0.066 (sec). Leaf size: 21

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

—92 4 gcrlzter)

y(z) = o



264
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Page 136

35.1 problem Ex 1 . . . . . . .. 265
35.2 problem Ex 2 . . . . .. 266
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35.1 problem Ex 1

Internal problem ID [10303]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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]]

(27 —2z+2)y" — 2’y + 2z — 2y =0

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

‘dsolve((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)=0,y(#), singsol=

y(z) = zc; + cox® + c3e”

v/ Solution by Mathematica
Time used: 0.078 (sec). Leaf size: 27

LDSolve [(x"2-2%x+2)xy' ' ' [x] -x"2*y' ' [x]+2*x*y' [x]-2*y[x]==0,y[x],x, IncludeSingularSJolut ions ->

1
y(z) — 2 (c22® + 2c17 + c3€”)
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35.2 problem Ex 2

Internal problem ID [10304]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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]]

zy"’—y"—y’x+y+x2—1=0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 22

-

dsolve (x*diff (y(x) ,x$3)-diff (y(x),x$2)-x*diff (y(x),x)+y(x)=1-x"2,y(x), singsol=aih)

y(x) = 2° + 3+ zc; + coe” + cze”

v/ Solution by Mathematica
Time used: 0.155 (sec). Leaf size: 27

LDSolve [xxy'' ' [x]-y' ' [x]-x*y' [x]+y[x]==1-x"2,y[x],x,IncludeSingularSolutions -> TrJue]

y(x) = z(x + ¢1) — ca cosh(x) + icgsinh(z) + 3
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36.9 problem Ex 10 . . . . . . . L 276
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36.1 problem Ex 1

Internal problem ID [10305]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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]]

(x+2)2y///+(x+2)y//+y/_1:()

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 53

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)

y(z) = e (COS (In (= +22>) (z+2) , (z+2)sin 2(ln (= + 2)))
cos(In(z+2))(z+2)  (z+2)sin(In(z+2))
e (_ 2 + 5

)—I—x—i—c;;

v Solution by Mathematica
Time used: 0.055 (sec). Leaf size: 41

‘ DSolve [(x+2) ~2xy' "' [x]+(x+2)*y'' [x]+y' [x]==1,y[x],x,IncludeSingularSolutions -> Tﬁ:ue]

y(z) >z + %(x + 2)((c1 — ¢2) cos(log(z + 2)) + (¢1 + ¢2) sin(log(z + 2))) + ¢c3
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36.2 problem Ex 2

Internal problem ID [10306]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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]]

) +3yz+y—2=0

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

( hY

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

v Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 26

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

z? + 4cy log(z) + 4cy

y(z) — 1
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36.3 problem Ex 3

Internal problem ID [10307]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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+ 4(z — 1)y + 2y — cos (z) = 0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 29

Ldsolve((x-1)“2*diff(y(x),x$2)+4*(x—1)*diff(y(x),x)+2*y(x)=cos(x),y(x), singsol=a%P)

1z cos () o

T @-1) @-1? (@-1)

y(z)

v/ Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 24

DSolve[(x-1) "2*y'' [x]+4*(x-1)*y' [x]+2*y[x]==Cos[x],y[x],x, IncludeSingularSolution% -> Truel

N

—cos(z) +ci(z— 1)+ co
(z —1)?

y(z) -
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36.4 problem Ex 4

Internal problem ID [10308]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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 —2)y" + (82 —=3) ¢y + 1dy'z + 4y =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 47

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(x)=0,y(x), sings

cs a +021n (z+ V22 -1)

= +
y(@) vr—1lyxz+1lz =« zvz? —1
v Solution by Mathematica
Time used: 0.081 (sec). Leaf size: 51

( N
LDSolve [(x"3-x)*y' "' [x]+(8%x"2-3) *y"' ' [x]+14*x*y' [x]+4*y[x]==0,y[x],x, IncludeSingulJarSolutions

o c3 log (\/x2—1—x)
Vz2-1 Vr2Z-1
M

+c

y(z) —
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36.5 problem Ex 5

Internal problem ID [10309]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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_sy
v Solution by Maple
Time used: 0.203 (sec). Leaf size: 56

[dsolve (2%x~ 3%y (x) *diff (y(x) ,x$3) +6*x~3*diff (y(x) ,x)*diff (y(x),x$2)+18*x"2*y(x) *d£ f(y(x),x%$2)

y(z) =0
—z (2%c1 + 2c2z — 2c3)
y(z) = v =
—x (22¢1 + 2cox — 2c3)
'y(l’) = \/ 2

v/ Solution by Mathematica
Time used: 0.242 (sec). Leaf size: 58

DSolve [2*x~3*y [x]*y''' [x]+6*x~3*y' [x]*y'' [x]+18*x~2*y[x]*y'' [x]+18*x"2%y"' [x] ‘2+36%kx*y [x]*y' [x

N

Vr(az +c3) + 202
y(a’.) - = 13/2

z(c1z + ¢3) + 2¢2
y(z) = v T
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36.6 problem Ex 6

Internal problem ID [10310]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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]]

oy + (22" —z)y — (22° - 1)y =0

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

‘dsolve(x“5*diff(y(x),x$2)+(2*x“4—x)*diff(y(x),x)—(2*x“3—1)*y(x)=0,y(x), singsol=ap1)

y(x) = zer + oz e a3

v/ Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 22

-

N
LDSolve [x~6xy' ' [x]+(2*x~4-x) *y' [x]-(2*x~3-1) *y [x]==0,y[x] ,x, IncludeSingularSolutians -> True]

y(x) — x(cze_sw% + cl>
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36.7 problem Ex 7

Internal problem ID [10311]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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]]

?(—z*+1)y" — 2% —2y=0

X Solution by Maple

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

No solution found

X Solution by Mathematica

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

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

Not solved
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36.8 problem Ex 8

Internal problem ID [10312]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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]]

m2y/// _ 5$y// + (4%4 + 5) y/ _ 8:c3y =0

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 22

‘dsolve(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,&(x), singso

y(z) = zc1 + ¢z cos (2%) + ¢z sin (z?)

v/ Solution by Mathematica
Time used: 0.321 (sec). Leaf size: 44

LDSolve [x~2xy' ' ' [x]-5*x*y' ' [x]+(4*x"4+5)*y' [x]-8*x"3*y[x]==0,y[x],x,IncludeSingularSolutions -

1 . 1 .
y(z) = c2® + éicze_””2 — gc;:,emz
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36.9 problem Ex 10

Internal problem ID [10313]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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: 0.016 (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), singsbl=a11)

N

e? Eij (In (tan (z)) + 2)
2

y(x) =— +co

X Solution by Mathematica

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

e N

LDSolve [y'' [x]+2%Cot [x]*y' [x]+2*Tan[x]*y' [x] "2==0,y[x] ,x,IncludeSingularSolutions J—> True]

Not solved
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37.1 problem Ex 1

Internal problem ID [10314]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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, _reducible

2
?yy" + Yz —y) =0

v Solution by Maple
Time used: 0.078 (sec). Leaf size: 39

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

N J

y(z) =0
\/ —222%¢; + 2¢0

y(x)
y(z) = —/—222¢c; + 20,

v/ Solution by Mathematica
Time used: 0.107 (sec). Leaf size: 23

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

N

y(z) = cov/TV2z + )
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37.2 problem Ex 2

Internal problem ID [10315]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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, _reducible

2y — Yz —y)* =0

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 19

dsolve (x~3*diff (y(x),x$2) - (xxdiff (y(x),x)-y(x))~2=0,y(x), singsol=all)

N J

y(z) = —zn (M)

T

v Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 21

e

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

CoX + C1
T

y(z) = —xlog (—
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37.3 problem Ex 3

Internal problem ID [10316]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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]

w' —y* =y’ In(y) + y’2® =0

v Solution by Maple
Time used: 0.141 (sec). Leaf size: 27

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), singsop=a11)

N

v/ Solution by Mathematica
Time used: 0.187 (sec). Leaf size: 30

e

LDSolve [y[x]*y'' [x]-y' [x]~"2==y[x]~"2*Logly[x]]-x"2*y[x]~2,y[x],x, IncludeSingularSolJutions => Tr

xT
z2— % —coe T42

y(z) > e
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37.4 problem Ex 4

Internal problem ID [10317]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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: 0.437 (sec). Leaf size: 57

Ldsolve (sin(x) ~2*diff (y(x) ,x$2)-2*y(x)=0,y(x), singsol=all) J

(z) = ¢ sin (2x) ca(—i1n (cos (2z) + isin (2x)) sin (2z) + 2 cos (2z) — 2)
Y —1+ cos (2x) —1+ cos (2x)

v/ Solution by Mathematica
Time used: 0.076 (sec). Leaf size: 46

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

J(&) - cos(x) (cl — logEW - cos(x))) e
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38.1 problem Ex 1

Internal problem ID [10318]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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=0
v Solution by Maple
Time used: 0.031 (sec). Leaf size: 20
Ldsolve (diff (y(x),x$2)=diff (y(x),x)"2+1,y(x), singsol=all) J

J&) = —In (cltan(:p)—cg)

sec (z)

v/ Solution by Mathematica
Time used: 1.833 (sec). Leaf size: 16

~—

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

y(x) = ¢ — log(cos(z + ¢1))
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38.2 problem Ex 2

Internal problem ID [10319]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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]]

(-2 + 1)y —yz—2=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 57

Ldsolve((l—x*Q)*diff(y(x),x$2)—x*diff(y(x),x)=2,y(x), singsol=all)

2V —1ln(z+ Va2 - 1) Ve —1Vz + 1+ 2% —
y(z):/ dz + ¢y

(x—1) (z+1)*
v/ Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 31

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

1 T 9
y(x) = co — 1 (—Zarctanh(\/ﬁ) + cl)
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38.3 problem Ex 3

Internal problem ID [10320]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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], _L

y/l+y/y=0

v/ Solution by Maple
Time used: 0.172 (sec). Leaf size: 23

e hY

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

N\ J

tanh (—(H;jl)ﬁ) V2

4]

y(z) =

v/ Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 34

-

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

~—

y(z) = v/24/c; tanh (W)
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38.4 problem Ex 4

Internal problem ID [10321]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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" +92%y" + 18y'z + 6y = 0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 60

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)=0,y(xP, singsol=a

x2c; xCo cs

x+1)(:c2—x+1)+($+1)(x2—x+1)+(x+1)(x2—z—|—1)

y(z) = (

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 31

LDSolve [(1+x73)*y' ' ' [x]+9*x"2*y "' ' [x]+18*x*y' [x]+6*y [x]==0,y[x] ,x,IncludeSingularSoJlutions -> T

c3z? + 2co + 2¢;

@) = 5
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38.5 problem Ex 5

Internal problem ID [10322]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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 —z)y" + Az +2)y +2y=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 44

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

(1223 1n (z) — 3z* + 1822 — 6z + 1) ¢; L z3ey

vw) = @—1) @—1)

v Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 46

~N

LDSOlve [(x"2-x) *y' ' [x]+(4*x+2) *y' [x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> JTrue]

—3¢123 — 3¢y (2% — 61 + 2) T + 12co22 log(z) + ¢
3(x—1)5

y(z) —
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38.6 problem Ex 6

Internal problem ID [10323]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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+In(y)y*=0

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 19

dsolve (y(x)*(1-1n(y(x)))*diff (y(x) ,x$2)+(1+1ln(y(x)))*diff (y(x),x)"2=0,y(x), singsbl=a11)

N

y(z) = o T

v Solution by Mathematica
Time used: 0.192 (sec). Leaf size: 21

LDSolve [y [x]*(1-Logly[x]11)*y' ' [x]+(1+Logly[x]]1)*y' [x] 2==0,y[x],x, IncludeSingularSJolut ions ->

1
y(x) - el_ c1(z+eg)



38.7 problem Ex 7

Internal problem ID [10324]
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Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.

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]]

/

y

y//+_=
T

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(x) =coln(z) + ¢

v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 13

-/

e

kDSolve [y'' [x]+1/x*y' [x]==0,y[x],x,IncludeSingularSolutions -> True]

~—

y(x) — c1log(x) + ¢2
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38.8 problem Ex 8

Internal problem ID [10325]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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, _mu

z(z+2y)y" +2zy” +4(z +y)y + 2 +2> =0

v Solution by Maple
Time used: 0.094 (sec). Leaf size: 75

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),x)+2#y(x)+x‘2=0,

N

_ —3a® + v/—32% 4 92 — 362%¢; + 360c,7

o 6x

_31‘2 + /=325 + 924 — 3622¢; + 36¢yT
6x

y(z)

y(z) =

v Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 100

e

LDSolve [x* (x+2xy [x] ) *y ' ' [x]+2%x* (y' [x]) "2+4* (x+y[x]) *y' [x]+2*y [x]+x~2==0,y[x],x, Ir; ludeSingula

y(x) — % (—393 - \/g\/;\/x (— ((x — 3)x3) + 12¢c0x + 1201)>
y(z) — é <—3x + \/g\/;\/x (— ((z — 3)z3) + 12¢ox + 12cl)>
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38.9 problem Ex 9

Internal problem ID [10326]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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=0

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

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

y(z) = In GW)

sec (z)

v/ Solution by Mathematica
Time used: 1.838 (sec). Leaf size: 16

~—

LDSolve [y'' [x]+y' [x]"2+1==0,y[x],x,IncludeSingularSolutions -> True]

y(z) — log(cos(z — ¢1)) + ¢z
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38.10 problem Ex 10

Internal problem ID [10327]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers
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]]

/
(_m2+1)y/1_yg_+_m2=0

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)=5+\/x—1\/x+1cl+02

v/ Solution by Mathematica
Time used: 0.052 (sec). Leaf size: 30

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

2
y(x)—>%—01\/1—x2+cz
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38.11 problem Ex 11

Internal problem ID [10328]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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]]

41,2?/// 4 Sxy" + y/ =0

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

-

:
dsolve (4*x"2*diff (y(x) ,x$3) +8*x*diff (y(x),x$2)+diff (y(x),x)=0,y(x), singsol=all)

y(z) = ¢; + c2v/T + c3v/T In (z)
v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 28

‘DSolve [4xx~2xy' ' ' [x]+8*x*y'' [x]+y' [x]==0,y[x],x,IncludeSingularSolutions -> True]‘

y(z) = vz(cz log(z) + 2¢; — 2¢3) + c3



294

38.12 problem Ex 12

Internal problem ID [10329]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
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: 0.25 (sec). Leaf size: 36

[dsolve(sin(x)*diff(y(x),x$2)—cos(x)*diff(y(x),x)+2*sin(x)*y(x)=0,y(x), singsol=a%ﬁ)

y(z) = sin (2)® ¢; + ¢z sin (z)* (In (cos () + 1) — In (cos () — 1) + 2csc () cot (z))

v/ Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 33

>

N
DSolve[Sin[x]*y'' [x]-Cos[x]*y' [x]+2*Sin[x]*y[x]==0,y[x],x, IncludeSingularSolution% -> True]

N

1., 1
y(z) — —5 sin (z)(cgarctanh(cos(z)) + 2¢1) — €2 cos(x)



39 Chapter X, System of simulataneous equations.
Article 64. Systems of linear equations with

constant coeflicients. Page 150
39.1 problem Ex 1 . . . . . . . . . e
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39.1 problem Ex 1

Internal problem ID [10330]

Book: An elementary treatise on differential equations by Abraham Cohen. DC heath publishers.
1906

Section: Chapter X, System of simulataneous equations. Article 64. Systems of linear equations
with constant coefficients. Page 150

Problem number: Ex 1.

ODE order: 1.

ODE degree: 1.

Solve

2 () = —a(t) - B %t
t

3
v =2 4y -

v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 47

Ldsolve( [3xdiff (x(t),t)+3*x(t)+2xy(t)=exp(t) ,4*x(t)-3*diff (y(t),t)+3*y(t)=3*t], [x(Jt) , y(®)1, s

t
y(t) = eTSey+efer + 9t +9+
v/ Solution by Mathematica

Time used: 0.981 (sec). Leaf size: 80

LDSolve[{B*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]},t,;bcludeSingul

z(t) = —6t + e7/3(—(c1 + ¢2)e*/® + 2¢1 + ¢,)

t 1 t
y(t) — ¢z cosh (3) +3 <18t + sinh(¢) 4 cosh(t) + (8¢; + 6¢2) sinh <§> + 18)
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