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1.1 problem 1

Internal problem ID [2035]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.4, page 36

Problem number: 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

v —2yr =0

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

e

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

~—

y(z) = cre”

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 18

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

y(z) = e®’

y(z) =0



1.2 problem 2

Internal problem ID [2036]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.4, page 36

Problem number: 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

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

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

1
" arctan (z) — ¢;

y(z) =

v Solution by Mathematica

Time used: 0.14 (sec). Leaf size: 19

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

-/

1
arctan(z) + ¢




1.3 problem 3

Internal problem ID [2037]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.4, page 36

Problem number: 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

"ty —1=0

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

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

y(z) =ln(c1e®* - 1) —x

v Solution by Mathematica
Time used: 0.086 (sec). Leaf size: 15

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

y(x) — log(sinh(x) — cosh(z) + ¢;)



1.4 problem 4

Internal problem ID [2038]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.4, page 36

Problem number: 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 8

e

Ldsolve (diff(y(x) ,x)=y(x)/(x*¥1n(x)),y(x), singsol=all)

-

y(z) =ln(z)
v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 15

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

y(z) = c1 log(x)
y(x) =0



1.5 problem 5

Internal problem ID [2039]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.4, page 36

Problem number: 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y—(—2+2)y' =0

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

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

y(a) = cr(=2+1)

v Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 16

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

y(x) = c1(z —2)
y(z) =0



1.6 problem 6

Internal problem ID [2040]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.4, page 36

Problem number: 6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

243

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

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

yiz) =1+ (2" +3)

v Solution by Mathematica

Time used: 0.031 (sec). Leaf size: 20

-

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

~—

y(z) = 1+ (2® +3)
ylx) =1



1.7 problem 7

Internal problem ID [2041]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.4, page 36

Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y—y'z—3+22>=0

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

tdsolve(y(x)-x*diff(y(x),x)=3—2*x‘2*diff(y(x),x),y(x), singsol=all)

y(:L‘) _ (—2Ex+_ci> T

v/ Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 24

LDSolve [y [x]-x*y' [x]==3-2*x"2xy"' [x],y[x],x,IncludeSingularSolutions -> Truel




10

1.8 problem 8

Internal problem ID [2042]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.4, page 36

Problem number: 8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

) _cos(z—y)

“sn@)sn()

v Solution by Maple
Time used: 0.125 (sec). Leaf size: 13

e

kdsolve (diff (y(x) ,x)=(cos(x-y(x)))/(sin(x)*sin(y(x)))-1,y(x), singsol=all)

~—

y(z) = arccos (L)

sin () ¢;

v/ Solution by Mathematica
Time used: 5.614 (sec). Leaf size: 47

‘ DSolve[y' [x]==(Cos[x-y[x]])/(Sin[x]*Sin[y[x]]1)-1,y[x],x,IncludeSingularSolutions }> True]

y(x) — — arccos (—%cl csc(a:))

y(x) — arccos (—%cl csc(x))
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1.9 problem 9

Internal problem ID [2043]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.4, page 36

Problem number: 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

o :L‘(—].+y2)
2(—2+z)(z—1)

=0

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 21

-

Ldsolve (Aiff(y(x),x)=(x*( y(x)~2-1))/(2*%(x-2)*(x-1)) ,y(x), singsol=all)

- ]

y(z) = — tanh (ln(—2+x) _ w 4 %)

v/ Solution by Mathematica
Time used: 0.767 (sec). Leaf size: 51

LDSolve [y' [x]==(x*( y[x]~2-1))/(2*%(x-2)*(x-1)),y[x] ,x,IncludeSingularSolutions -> JTrue]

T+eX(r—2)2-1
—zr+e¥(x—2)2+1
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1.10 problem 10

Internal problem ID [2044]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.4, page 36

Problem number: 10.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

2
, Ty —32
-———-32=0
—z2 416 3
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 77
Ldsolve (diff (y(x) ,x)=(x"2*%y(x)-32)/(16-x"2) + 32,y(x), singsol=all) J

128 1952e” ) < e Tx2 N 8e g
@+4° z+4 ) \(@-4)7 " (z-4)

" (iG_e:;)

y(z) = (32 e® — 1440e *Ei; (—z — 4) +

v/ Solution by Mathematica
Time used: 0.196 (sec). Leaf size: 52

LDSolve [y' [x]==(x"2*y[x]-32)/(16-x"2) + 32,y[x],x,IncludeSingularSolutions -> TrueJ]

y(z) — e "4(32e"((z — 53)z — 224) + (z + 4)? (1440 ExpIntegralEi(z + 4) + e*c;))
(z —4)?




1.11 problem 11

Internal problem ID [2045]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.4, page 36

Problem number: 11.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

(z—a)(z—b)y —y+c=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 36

13

Ldsolve ((x-a)*(x-b)*diff (y(x) ,x)-(y(x)-c)=0,y(x), singsol=all)

v/ Solution by Mathematica
Time used: 0.276 (sec). Leaf size: 41

-

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

- ]

1

y(x) = ¢+ iz — b)7a (z — a) 7

y(z) = ¢
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1.12 problem 12

Internal problem ID [2046]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.4, page 36

Problem number: 12.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

(®+1)y+y°+1=0

With initial conditions

[y(0) = 1]

v Solution by Maple
Time used: 0.078 (sec). Leaf size: 11

-

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

~—/

y(z) = cot <arctan (z) + %)

v Solution by Mathematica
Time used: 0.23 (sec). Leaf size: 14

‘ DSolve [{(x"2+1) xy' [x]+y[x] "2==-1,y[0]==1},y[x],x,IncludeSingularSolutions -> Truetl

y(z) — cot (arctan(:c) + %)
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1.13 problem 13

Internal problem ID [2047]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.4, page 36

Problem number: 13.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

(1-2*)y+yz—az=0

With initial conditions

[y(0) = 2q]

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

-

Ldsolve([(1—x"2)*diff(y(x),x)+x*y(x)=a*x,y(0) = 2%a] ,y(x), singsol=all)

~—/

y(z) = a(l —z\/ﬁﬁ)

v/ Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 21

LDSolve [{(1-x~2) *y' [x] +x*y [x]==a*x,y[0]==2%a},y[x] ,x,IncludeSingularSolutions -> TJrue]

y(xz) > a—iavaz? —1
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1.14 problem 14

Internal problem ID [2048]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.4, page 36

Problem number: 14.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

J— 1+ sin (z + y) _0

cos (z)sin (y)

With initial conditions
¥(3) -1

v/ Solution by Maple
Time used: 0.469 (sec). Leaf size: 11

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

y(x) = arccos (sec2(x))

v/ Solution by Mathematica
Time used: 6.051 (sec). Leaf size: 10

LDSolve [{y' [x]==1- Sin[x+y[x]]1/(Sin[y[x]]*Cos[x]),y[Pi/4]1==Pi/4},y[x],x, IncludeSinFularSolutio

y(z) — sec™ (2 cos(z))



1.15 problem 15

Internal problem ID [2049]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.4, page 36

Problem number: 15.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

Y —y’sin(z) =0

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

17

-

Ldsolve (diff (y(x),x)=y(x) "3*sin(x),y(x), singsol=all)

| —

¢1 + 2cos (x)
1
c1 + 2cos (x)

v/ Solution by Mathematica
Time used: 0.175 (sec). Leaf size: 49

LDSolve [y' [x]==y[x]~3*Sin[x],y[x],x,IncludeSingularSolutions -> Truel
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2.1 problem 1

Internal problem ID [2050]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.6, page 50

Problem number: 1.

ODE order: 1.

ODE degree: 1.

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

y/_y_e2x=0

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

19

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

y(z) = (" +c1)e”
v/ Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 15

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

y(z) = e*(e” + 1)
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2.2 problem 2

Internal problem ID [2051]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.6, page 50

Problem number: 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

7

y'x? — dyx — 2" sin (z) = 0

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

| dsolve(x~2xdiff (y(x),x)-4*x*y (x)=x"T*sin(x),y(x), singsol=all)

y(x) = (sin (z) — cos (z) z + ¢;) *

v/ Solution by Mathematica
Time used: 0.058 (sec). Leaf size: 19

e

LDSolve [x~2*y' [x]-4*x*y [x]==x"7*Sin[x],y[x] ,x,IncludeSingularSolutions -> True] J

y(z) — z*(sin(x) — z cos(z) + c1)



2.3 problem 3

Internal problem ID [2052]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.6, page 50

Problem number: 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

Y +2yz — 22° =0

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

21

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

yz) =2 —1+e%q

v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 20

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

y(z) > 2+ cre™® — 1



22

2.4 problem 4

Internal problem ID [2053]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.6, page 50

Problem number: 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

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

Ldsolve (diff (y(x) ,x)+2*x/ (1+x72) *y (x)=4*x,y(x), singsol=all)

~—

&1

_ .2
yz) == +1+x2+1

v/ Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 24

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

N

x4+ 222 + ¢

y(z) = 241



23

2.5 problem 5

Internal problem ID [2054]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.6, page 50

Problem number: 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

2zy 4
I+ _ — 0
VT2l @)y
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 18
Ldsolve (diff (y(x) ,x)+2*x/ (1+x72) *y (x) =4/ (1+x"2) "2,y (x) , singsol=all) J

4arctan (z) + ¢

v/ Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 20

LDSolve [y' [x]+2%x/ (1+x~2) *y [x]==4/ (1+x~2)~2,y[x] ,x, IncludeSingularSolutions -> Truel

4arctan(x) + ¢
z?2+1

y(z) —
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2.6 problem 6

Internal problem ID [2055]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.6, page 50

Problem number: 6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

2cos (z)* y + ysin (2z) — 4cos (z)* =0

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

~—

Ldsolve (2xcos (x) "2*diff (y(x) ,x)+y(x)*sin(2*x)=4*cos(x)"4,y(x), singsol=all)

y(z) = (2sin (z) + ¢1) cos ()

v Solution by Mathematica
Time used: 0.054 (sec). Leaf size: 15

-

N
LDSolve [2%Cos [x] “2*y' [x]+y [x]*Sin[2*x]==4%Cos [x] "4,y [x],x,IncludeSingularSolut ionsJ -> True]

y(z) — cos(z)(2sin(z) + ¢1)
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2.7 problem 7

Internal problem ID [2056]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.6, page 50

Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 23

e

tdsolve(diff(y(x),x)+1/(x*ln(x))*y(x)=9*x“2,y(x), singsol=all)

~—

() = 3z°In (lxn)(;)x +c

v/ Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 24

LDSolve [y' [x]+1/(x*Log[x])*y [x]==9*x"2,y[x] ,x,IncludeSingularSolutions -> True] J

-z + ¢

y(z) = 3z° + log(2)



2.8 problem 8

Internal problem ID [2057]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.6, page 50

Problem number: 8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y — ytan (z) — 8sin (z)’> =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 23

26

Ldsolve (diff (y(x) ,x)-y(x)*tan(x)=8*sin(x)~3,y(x), singsol=all)

~—

—cos (2z) + % +c
cos ()

y(z) =

v Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 19

-

LDSolve [y' [x]-y[x]*Tan[x]==8%Sin[x] ~3,y[x],x,IncludeSingularSolutions -> True]

~—

y(z) = 2sin®(z) tan(z) + c; sec(z)



2.9 problem 9

Internal problem ID [2058]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.6, page 50

Problem number: 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

te' +2x —4et =0

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

27

Ldsolve(t*diff(x(t),t)+2*x(t)=4*exp(t),x(t), singsol=all)

At—1) et + ¢

o(t) = =)

v/ Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 20

LDSolve [t*x' [t]+2*x[t]==4%Exp[t] ,x[t],t,IncludeSingularSolutions -> True]
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2.10 problem 10

Internal problem ID [2059]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.6, page 50

Problem number: 10.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y' —sin (z) (ysec(z) —2) =0

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

‘ dsolve(diff (y(x),x)=sin(x)*(y(x)*sec(x)-2),y(x), singsol=all)

cosé?z) 1

y(z) = cos ()

v Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 20

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

y(z) — %sec(x)(cos(%) +2¢1)
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2.11 problem 11

Internal problem ID [2060]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.6, page 50

Problem number: 11.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

1—sin(z)y —y'cos(z) =0

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

‘dsolve((1-y(x)*sin(x))-cos(x)*diff(y(x),x)=0,y(x), singsol=all)

y(x) = (tan (z) + ¢1) cos (x)
v/ Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 13

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

y(z) — sin(z) + ¢; cos(z)



2.12 problem 12

Internal problem ID [2061]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.6, page 50

Problem number: 12.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y'—%—2ln(x)x220

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

30

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

2

y(x) = (m (z) 22 — % + cl) z

v/ Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 23

LDSolve [y' [x]-y[x]/x==2%x"2%Log[x],y[x],x,IncludeSingularSolutions -> True]

3
y(z) — —% + 23 log(z) + 1z
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2.13 problem 13

Internal problem ID [2062]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.6, page 50

Problem number: 13.

ODE order: 1.

ODE degree: 1.

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

Y +ay—e*=0

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

Ldsolve (diff (y(x) ,x)+alpha*y (x)=exp(beta*x),y(x), singsol=all) J

ew(a+ﬁ)
T) = +c e ™
ye) ( o+t p 1)

v/ Solution by Mathematica
Time used: 0.062 (sec). Leaf size: 31

LDSolve [y' [x]+\[Alpha]*y[x]==Exp[\ [Betal *x],y[x],x,IncludeSingularSolutions -> True]

(=2 (e2@+8) 4 ¢1 (o + B))
a+p

y(z) —



2.14 problem 14

Internal problem ID [2063]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.6, page 50

Problem number: 14.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y'—i—m—ln(w):O
T

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

32

'dsolve(diff (y(x),x)+m/x=1n(x),y(x), singsol=all)

y(x) =zln(z) —x —mln(z) + ¢

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 19

DSolvel[y' [x]+m/x==Log[x],y[x],x,IncludeSingularSolutions -> True]

N

y(x) = (x —m)log(z) —x+ 1
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3.1 problem 9

Internal problem ID [2064]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.8, page 68

Problem number: 9.

ODE order: 1.

ODE degree: 1.

(4

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

(—y+3z)y —3y=0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 17

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

y(ac) — eLambertW(—3w e—3c1 ) +3c1

v/ Solution by Mathematica
Time used: 5.822 (sec). Leaf size: 25

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

y() = (31 e

y(x) =0
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3.2 problem 10

Internal problem ID [2065]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.8, page 68

Problem number: 10.

ODE order: 1.

ODE degree: 1.

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

, (@+y)?

T 292 =0

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

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

y(z) = tan (m é”') + %) 2

v/ Solution by Mathematica
Time used: 0.203 (sec). Leaf size: 17

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

y(x) — ztan <@ + c1)
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3.3 problem 11

Internal problem ID [2066]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.8, page 68

Problem number: 11.

ODE order: 1.

ODE degree: 1.

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

sin <%> (y'x —y) — z cos (g) =0

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

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

y(z) = o arceos (i)

1T

v/ Solution by Mathematica
Time used: 24.563 (sec). Leaf size: 48

‘ DSolve [Sin[y[x]/x]* (x*xy' [x]-y[x])==x*Cos[y[x]/x],y[x],x,IncludeSingularSolutions P True]

y(xr) — —zsec™! (1)

y(z) = zsec™* (e“'x)

y(z) = 5

™

y(z) — o5



37

3.4 problem 12

Internal problem ID [2067]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.8, page 68

Problem number: 12.

ODE order: 1.

ODE degree: 1.

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

y'r— /1622 —y2 —y =10

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

e

Ldsolve (x*diff (y(x) ,x)=sqrt(16*x"2-y(x) "2)+y(x) ,y(x), singsol=all)

-

y(x)
1622 — y (z)°

— arctan +In(z)—c; =0

v/ Solution by Mathematica
Time used: 0.384 (sec). Leaf size: 18

e hY

DSolve [x*y' [x]==Sqrt [16*x~2-y[x]~2]+y[x],y[x],x,IncludeSingularSolutions -> True]

N\

y(z) — —4z cosh(ilog(z) + ¢1)
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3.5 problem 13

Internal problem ID [2068]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.8, page 68

Problem number: 13.

ODE order: 1.

ODE degree: 1.

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

yr—y—/972+3y2=0

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

e

Ldsolve (xxdiff (y(x),x)-y(x)=sqrt (9*x~2+y(x)~2),y(x), singsol=all)

-

922 + y (z)°
y(f) + : e =0
T T

v/ Solution by Mathematica
Time used: 0.351 (sec). Leaf size: 27

‘ DSolve [x*y' [x]-y[x]==Sqrt [9*x~2+y[x]~2],y[x],x,IncludeSingularSolutions -> True]

Oeig? e @

2 2

y(z) =
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3.6 problem 14

Internal problem ID [2069]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.8, page 68

Problem number: 14.

ODE order: 1.

ODE degree: 1.

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

w(w2 — y2) — z(x2 -|—y2) y =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 32

-

Ldsolve (xx(x72-y(x) "2) -x* (x"2+y(x) "2) *diff (y(x) ,x)=0,y(x), singsol=all)

—/

(z) = RootOf /_Z —a'+1 d_a+ln(z)+c |z
v\ = _ad+_a+_a—-1 " !

v/ Solution by Mathematica
Time used: 0.126 (sec). Leaf size: 71

s N

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

#1%log (@ — #1> + log (@ — #1)

&
3#1%2 424141

Solve | RootSum | #1° + #12 + #1 — 1&,

—log(z) + c1,y(x)
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3.7 problem 15

Internal problem ID [2070]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.8, page 68

Problem number: 15.

ODE order: 1.

ODE degree: 1.

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

yz+In(z)y—yh(y) =0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 16

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

c1x
€

y(z) = ze”
v/ Solution by Mathematica

Time used: 0.235 (sec). Leaf size: 24

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

y(z) = ze'te®

y(z) = ex
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3.8 problem 16

Internal problem ID [2071]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.8, page 68

Problem number: 16.

ODE order: 1.

ODE degree: 1.

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

;Y 2yz—22°
Vo gty

v/ Solution by Maple
Time used: 0.579 (sec). Leaf size: 79

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

x<ROOtOf (2—26 + (9c12? — 1)_24 — 622 Z° + C1$C2)2 - 1)
RootOf (2_2° + (9c12% — 1)_Z* — 6a2cr_ 2 + c12?)’

y(z) = —
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v/ Solution by Mathematica
Time used: 60.178 (sec). Leaf size: 372

kDSolve [y' [x]== (y[x]~2+2*x*y[x]-2*x"2)/(x"2-x*y[x]+y[x]~2),y[x],x, IncludeSingularFolutions ->

@ {'/ —54x3 + 21/72926 + (=912 4 3e201) 3
) —
Y 3v/2

V2(—3x2% + e2)

i/ —54x3 + 21/72926 + (=912 4 3e201)3
(1+4v3) (=322 + )
22/3 </—54x3 +24/72976 + (—922 + 3e21)3

1\*? 5
+ <_§) \/—93:3 + V/3V/2Te2ergt — Qederg? 4 efer 4 g

+x

y(z) =

(14 iv3) {‘/ —54x3 + 21/72928 + (=912 4 3¢21)3
(1 —14v/3) (—32? + e2)

22/3 Q/—54x3 +24/72926 4+ (—9x2 + 3e21) 3

_|_

+zx
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3.9 problem 17

Internal problem ID [2072]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.8, page 68

Problem number: 17.

ODE order: 1.

ODE degree: 1.

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

N

)

2zyy — 2% — x%e 2 =0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 26

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

y(z) = V/In(In (z) + ¢1) =
y(z) = —/In(In (z) + 1) =

v/ Solution by Mathematica
Time used: 2.171 (sec). Leaf size: 38

LDSolve [2xx*xy [x]*y' [x] - (x"2*Exp [-y [x] ~2/x"2]+2*y [x] ~2)==0,y[x] ,x, IncludeSingularSoJlutions -> T

y(z) = —z+/log(log(z) + 2¢1)
y(x) — x\/log(log(x) +2¢1)
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3.10 problem 18

Internal problem ID [2073]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.8, page 68

Problem number: 18.

ODE order: 1.

ODE degree: 1.

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

vzl —y* —3yr — 22 =0

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

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

_z(ln(z) +ca+1)
In(z)+

y(z) =

v/ Solution by Mathematica
Time used: 0.144 (sec). Leaf size: 25

LDSolve [x~2xy' [x] ==y [x] ~2+3*x*y [x]+x~2,y[x] ,x,IncludeSingularSolutions -> True] J
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3.11 problem 19

Internal problem ID [2074]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.8, page 68

Problem number: 19.

ODE order: 1.

ODE degree: 1.

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

vy +z— 22 +y2=0

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 28

e

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

-

22 +y(z) x

TR @

v/ Solution by Mathematica
Time used: 0.38 (sec). Leaf size: 57

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

y(x) — —e72z + e
y(z) = €727 + e
y(z) =0



46

3.12 problem 20
Internal problem ID [2075]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.8, page 68

Problem number: 20.

ODE order: 1.

ODE degree: 1.

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

2¢(2z +y)y —y(dz —y) =0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 25

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

3c 3
LambertW(2eTlx7> _3a_ 3ln(z)

y(z) =e

v/ Solution by Mathematica

Time used: 5.13 (sec). Leaf size: 29

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

2z
W (2e—c123/2)

y(z) =0

y(z) —



3.13 problem 21

Internal problem ID [2076]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.8, page 68

Problem number: 21.

ODE order: 1.

ODE degree: 1.

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

y'z—tan<y>z—y:0
x

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

47

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

y(x) = arcsin (¢1z) x

v/ Solution by Mathematica
Time used: 4.341 (sec). Leaf size: 19

‘ DSolve [x*y' [x]==x*Tan[y[x]/x]+y[x],y[x],x,IncludeSingularSolutions -> True]

y(x) — zarcsin (e x)

y(z) =0
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3.14 problem 22

Internal problem ID [2077]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.8, page 68

Problem number: 22.

ODE order: 1.

ODE degree: 1.

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

J_VTEPa

yxr

0

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

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

2 +y(z)°
T @) —a =0

v/ Solution by Mathematica
Time used: 0.284 (sec). Leaf size: 48

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

y(z) = —z+/(log(z) — 14 ¢;)(log(z) + 1+ ¢1)
y(z) = z+/(og(z) — 1+ ¢;)(log(z) + 1+ ¢1)
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