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1.1 problem 1
Internal problem ID [4912]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations.
Exercises. page 46

Problem number: 1.

ODE order: 1.

ODE degree: 1.

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

y —sin(z+y)=0

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 25

-

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

~—

—r—2
y(x) = —x — 2arctan (&)
Ci—T



v/ Solution by Mathematica
Time used: 36.293 (sec). Leaf size: 541

kDSolve [y' [x]1-Sin[x+y[x]]==0,y[x],x,IncludeSingularSolutions -> True]

(z+c)sin (5) — (¢ —2+c1)cos (5)
V222 +2(=1+c1))z +2+ 2 —2¢

(z+c)sin (5) — (z —2+c1) cos (5) )

y(xz) — —2arccos (

T) — 2arccos
y( ) (ﬂ\/x2+2(—1+cl)x+2+cl2_201

y(z) = —2arccos ( (z—2+c1)cos (§) — (z+ci)sin (§) >

V272 +2(—1+ c1)z + 2+ &2 — 2¢1

(—2+c1)cos (%) — (z+ci)sin (2)
ﬁ\/x2 +2(-14+c)z+2+c¢2—2¢

cos (5) = sin )
y(x) — —2arccos ( 7% )

y(x) — 2arccos (COS (5) —2sin (%))

y(z) — —2arccos (sin (3) _;OS @))

y(x) — 2arccos (

y(x) — 2arccos (

sin (5 —cos<g>>

S

(v = 2)cos (5) — zsin (5)
y(z) — —2arccos ( NN i )

(z —2)cos (£) — zsin () )

VoVzE — 2z + 2

zsin (£) — (z — 2) cos (%) >
NoNcEsT

zsin (£) — (z — 2) cos (%))

5

y(x) — 2arccos (

y(x) — —2arccos (

y(x) — 2arccos (



1.2 problem 2

Internal problem ID [4913]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations.
Exercises. page 46

Problem number: 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Yy — 4y’ +3y=1

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 26

|dsolve(diff (y(x),x)=4%y(x)"2-3+y(x)+1,y(x), singsol=all)

(3v/7+ Ttan (5927 ) V7

y(z) = 26
v Solution by Mathematica
Time used: 1.272 (sec). Leaf size: 69
LDSolve [y' [x]==4xy[x]"2-3*y[x]+1,y[x],x,IncludeSingularSolutions -> True] J

y(z) — (3 4+ VTtan (%\ﬁ(x + cl)))
(3-iv7)

(3+iv7)

y(z) —

| — o]+~ 0o|

y(z) =



1.3 problem 3
Internal problem ID [4914]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations.
Exercises. page 46

Problem number: 3.

ODE order: 1.

ODE degree: 1.

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

s’ —tln (s*) = 8¢t?

X Solution by Maple

kdsolve (diff(s(t),t)=t*1n(s(t)~(2*t))+8*t~2,s(t), singsol=all) J

No solution found

v Solution by Mathematica

Time used: 0.28 (sec). Leaf size: 34

LDSolve [s' [t]==t*Logl[s[t]~(2*t)]1+8*t~2,s[t],t,IncludeSingularSolutions -> True}]

s(t) — InverseFunction

ExplIntegralEi(log(#1) + 4 23
xpIntegra eli og(#1) )&} {?_,_Cl}



1.4 problem 4

Internal problem ID [4915]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations.
Exercises. page 46

Problem number: 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

yez+y
2242

!/

Y 0

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 59

-

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

-/

iv2eV2Ei; (—z +iv2) iv2e V2Ei; (—z —iv/2)

4 4 + Ei1 (y(l’)) +c = 0

v/ Solution by Mathematica
Time used: 0.932 (sec). Leaf size: 81

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

y(z) — InverseFunction[ExplIntegralEi(—#1)&] |c;

ie—iv2 ( e?V? ExplntegralEi (z — iv/2) — ExpIntegralEi (z + 2\/§)>
2v2




1.5 problem 5

Internal problem ID [4916]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations.
Exercises. page 46

Problem number: 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

(zy> +3y°)y =2z

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 93

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

y(z) = (=181n (z + 3) + ¢1 + 62)3

=
=

(=18In(x +3)+ 1 +62)°  4v/3(=18In(z +3) + c; + 62)

y(z) = — 5 5
(—18In(z +3) + e +62)° V3 (~18In(z +3) +c1 + 62)°
y(@) = - 5 + 5

v/ Solution by Mathematica
Time used: 0.238 (sec). Leaf size: 85

e

kDSolve [(x*y[x] ~2+3*y[x] ~2)*y' [x]-2*%x==0,y[x] ,x,IncludeSingularSolutions -> Trﬁ.\e]

y(z) = —v/—3%/2z — 6log(z + 3) + ¢,
y(z) = V3/2x — 6log(z + 3) + ¢1
y(z) = (—1)3v/3%/2z — 6log(z + 3) + &1




1.6 problem 6
Internal problem ID [4917]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations.
Exercises. page 46

Problem number: 6.

ODE order: 1.

ODE degree: 1.

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

X Solution by Maple

e hY

dsolve(s(t)~"2+diff(s(t),t)=(s(t)+1)/(s(t)*t),s(t), singsol=all)

N\

No solution found

X Solution by Mathematica

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

LDSolve [s[t]l"2+s' [t]1==(s[t]+1)/(s[t]*t),s[t],t,IncludeSingularSolutions -> True]

Not solved

10



1.7 problem 7

Internal problem ID [4918]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations.
Exercises. page 46

Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y3

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 53

‘dsolve(x*diff(y(x),x)=1/y(x)”3,y(x), singsol=all)

y(z) = (41n () + 1)’
y(z) = —(41n (z) + 1)’
y(z) = —i(41n () + ;)7
y(z) = i(4In (z) + c1)4

11



v/ Solution by Mathematica
Time used: 0.15 (sec). Leaf size: 84

kDSolve [x*xy' [x]==1/y[x]~3,y[x] ,x,IncludeSingularSolutions -> Truel

y(z) = —V2V/log(z) + &1
y(z) = —iv2/log(z) + &1
y(z) = iv2{/log(z) + e
y(z) = v2+/log(z) + 1

12



1.8 problem 8
Internal problem ID [4919]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations.
Exercises. page 46

Problem number: 8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

' —3zt2 =0

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 10

Ldsolve (diff (x(t),t)=3*x(t)*t~2,x(t), singsol=all) J
z(t) = cre®’

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 18

LDSolve [x' [t]==3*x[t]1*t"2,x[t],t,IncludeSingularSolutions -> True] J

z(t) = cret’

z(t) = 0

13



1.9 problem 9

Internal problem ID [4920]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations.
Exercises. page 46

Problem number: 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 26

-

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

-

LambertW ((4c,e’ — 4t —4)e™ 1) 1
o(t) = ambertW (( cle2 e )_|_5

v/ Solution by Mathematica

Time used: 60.16 (sec). Leaf size: 31

DSolve[x' [t]1==t/(x[t]*Exp[t+2*x[t]]),x[t],t,IncludeSingularSolutions -> True]

N J

z(t) — %(1 +W(—4e ™t —cref +1)))

14



1.10 problem 10
Internal problem ID [4921]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations.
Exercises. page 46

Problem number: 10.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

’ X

S S—
TN

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 123

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

N\ J

y(x) = (2\/:v+1x—4\/x+1+cl>é
(2Vz+1lz— 4V +1+ )

W=
W=

W3 (Ve +1z-4/o+1+0a)

y(z) = — 5 5
() (2\/x—|-1x—4\/z—|—1+cl)% +i\/§(2\/z—|—1x—4\/z—|—1+cl)é
ylr)=—

2 2

15



v/ Solution by Mathematica
Time used: 2.119 (sec). Leaf size: 110

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

y(x) — Q/2x/x +1lz—4Vz + 1+ 3¢
y(z) = —\3/—1€/2x/x + 1z —4vVz + 1+ 3¢
y(z) = (=1)*3 f/2x/x +1lz—4vVx + 14 3¢y

16



1.11 problem 11

Internal problem ID [4922]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations.
Exercises. page 46

Problem number: 11.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

1 — 402
/
_ =0
v ™
v Solution by Maple
Time used: 0.016 (sec). Leaf size: 43
[dsolve (x*xdiff (v(x) ,x)=(1-4*v(x)"2)/(3*v(x)),v(x), singsol=all) J

ve) = - 273
\/xg (xg + 4c1>
vie) = 273

17



v/ Solution by Mathematica
Time used: 1.93 (sec). Leaf size: 67

LDSolve [x*v' [x]==(1-4*v[x]~2)/(3*v[x]),v[x],x,IncludeSingularSolutions -> True}]

1 eda
’U(.’II) — —=\/1+ m
1 eda
v(z) — 3 1+ 53
v(z) > —=
1
_) -
o) -

18



1.12 problem 12

Internal problem ID [4923]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations.
Exercises. page 46

Problem number: 12.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

v Solution by Maple
Time used: 0.157 (sec). Leaf size: 81

Ldsolve (diff (y(x) ,x)=sec(y(x))~2/(1+x"2) ,y(x), singsol=all) J
y(z)
_arcsin (RootOf (z*_Z+ _Z+ 2¢® 7 — z*sin (4c; — _2) + 4a® cos (dey — __Z) + 6x?sin (4e; — _2) —
B 2

v/ Solution by Mathematica
Time used: 0.517 (sec). Leaf size: 32

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

y(z) — InverseFunction [2 (# + }lsin(Q#l)) &} [2arctan(z) + ¢1]

19



-

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

1.13 problem 13

Internal problem ID [4924]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations.
Exercises. page 46

Problem number: 13.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

3
2

y —32%(y*+1)2 =0

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

-/

y(z)
1+y(z)°

Cl+$3— =0

v/ Solution by Mathematica

Time used: 0.242 (sec). Leaf size: 83

-

N

N

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

iz + 1)
VI8 4+ 2c123 — 1+ ¢;2
y(z) — o+ o)
VI8 4+ 2c123 — 1 4 ¢42

y(z) —» —i

y(z) = —

y(x) =1

20



1.14 problem 14
Internal problem ID [4925]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations.
Exercises. page 46

Problem number: 14.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

r—z2—z=0
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 29
Ldsolve (diff (x(t) ,t)-x(t)"3=x(t) ,x(t), singsol=all) J
1
z(t) =
e %c; —1
1
z(t) = —
e 2c; —1
v/ Solution by Mathematica
Time used: 60.064 (sec). Leaf size: 57
LDSolve [x' [t]-x[t]"3==x[t],x[t],t,IncludeSingularSolutions -> True] J
- t+c1
o(t) = ———n
V=14 e2tte)
: t+c1
o(t) > ——me
V=1 + e2(t+e1)

21



1.15 problem 15

Internal problem ID [4926]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations.
Exercises. page 46

Problem number: 15.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

a;y2+yem2yl =g

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

Ldsolve ((x+x*xy(x) ~2) +exp(x~2) *y (x) *diff (y(x) ,x)=0,y(x), singsol=all) J

y(z) = /e e; — 1
y(z) = —\/ee e — 1
v/ Solution by Mathematica

Time used: 4.151 (sec). Leaf size: 65

e

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

o) > /T2

o) > T
y(z) — —i

y(x) =1

22



1.16 problem 16

Internal problem ID [4927]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations.
Exercises. page 46

Problem number: 16.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

/
cos(T) o3 — Yy
ye sin(z) = ——
(@) ==
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 15
Ldsolve (1/y(x)*diff (y(x) ,x)+y(x)*exp(cos(x))*sin(x)=0,y(x), singsol=all) J
1
y(x) _ecos(z) -

v/ Solution by Mathematica

Time used: 0.293 (sec). Leaf size: 21

LDSolve [1/y[x]*y' [x]+y[x]*Exp[Cos[x]]*Sin[x]==0,y[x],x, IncludeSingularSolutionjs -> Truel

23



1.17 problem 17

Internal problem ID [4928]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations.
Exercises. page 46

Problem number: 17.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y — (¥ +1)tan(z) =0

With initial conditions

v Solution by Maple
Time used: 0.062 (sec). Leaf size: 12

-

Ldsolve( [diff (y(x),x)=(1+y(x) "2)*tan(x) ,y(0) = 3°(1/2)],y(x), singsol=all) J

y(x) = cot (% + In (cos (x)))

v/ Solution by Mathematica

Time used: 0.255 (sec). Leaf size: 15

‘ DSolve [{y' [x]==(1+y[x]~2)*Tan[x],{y[0]==Sqrt[3]1}},y[x],x, IncludeSingularSolut#ons -> True]

y(z) — cot <log(cos(x)) + %)

24



1.18 problem 18

Internal problem ID [4929]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations.
Exercises. page 46

Problem number: 18.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y —z*(1—y)=0

With initial conditions

[y(0) = 3]
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 14
Ldsolve( [diff (y(x),x)=x"3*(1-y(x)),y(0) = 3],y(x), singsol=all) J

w4
y(r) =1+2e 7

v/ Solution by Mathematica

Time used: 0.044 (sec). Leaf size: 18

‘ DSolve [{y' [x]==x"3*(1-y[x]),{y[0]==3}},y[x],x,IncludeSingularSolutions -> Tru#]

z4
y(x) > 2e 7 +1

25



1.19 problem 19

Internal problem ID [4930)]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations.
Exercises. page 46

Problem number: 19.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

—+v/1+ycos(z)=0

Do |

With initial conditions

v/ Solution by Maple
Time used: 0.391 (sec). Leaf size: 11

[dsolve([l/Z*diff(y(x),x)=sqrt(1+y(x))*cos(x),y(Pi) = 0],y(x), singsol=all) }

y(z) = sin (z) (sin (z) + 2)
v Solution by Mathematica
Time used: 0.152 (sec). Leaf size: 23

e

LDSolve [{1/2*y' [x]==Sqrt [1+y [x]]*Cos[x] ,{y [Pi]==0}},y[x],x, IncludeSingularSolu}:ions -> Truel

y(z) — (sin(z) — 2) sin(z)
y(x) — sin(z)(sin(z) + 2)

26



1.20 problem 20

Internal problem ID [4931]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations.
Exercises. page 46

Problem number: 20.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

4?2 —x — 2

2/

x4y — =0
YT+ ta)

With initial conditions

v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 38

‘ dsolve ([x~2*diff (y(x) ,x)=(4*x"2-x-2)/((x+1)*(y(x)+1)) ,y(1) = 1],y(x), singsol%all)

—z+v2/z@Bln(z+1)z+zln(z) —3In(2)z +2)

y(z) =

v/ Solution by Mathematica
Time used: 0.291 (sec). Leaf size: 36

e

kDSolve [{x"2*y' [x]==(4*x"2-%x-2) / ((x+1) *(y[x]+1)) ,{y [1]==1}},y[x] ,x, IncludeSing}.llarSolutions -

) v/ 2z log(z) + 62 log\(;c;— 1) —6zlog(2) +4 )

y(z

27



1.21 problem 21

Internal problem ID [4932]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations.
Exercises. page 46

Problem number: 21.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

v_
0

With initial conditions

v/ Solution by Maple
Time used: 0.531 (sec). Leaf size: 35

( N
Ldsolve( [1/theta*diff (y(theta) ,theta)= y(theta)*sin(theta)/(y(theta) "2+1) ,y(Pi}) = 1],y (theta)

e—9 cos(0)+sin(9)+%

y(0) =

e—26 cos(0)+2sin(8)+1
Lambertw(e—ZG cos(0)—2m+2 sin(9)+1)
v/ Solution by Mathematica
Time used: 3.744 (sec). Leaf size: 26

'DSolve[{1/\[Thetal*y' [\[Thetall== y[\[Thetall*Sin[\[Thetall/(y[\[Thetall~2+1),{y[Pil==1}},yI

y(e) - \/W (e2sin(0)—29005(0)—2ﬂ'+1)
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1.22 problem 22

Internal problem ID [4933]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations.
Exercises. page 46

Problem number: 22.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

2yy = —a?

With initial conditions

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

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

N J

v —3z3 4+ 36
yo) = 22

v/ Solution by Mathematica
Time used: 0.091 (sec). Leaf size: 18

LDSolve [{x~2+2xy [x] *y' [x]==0,{y[0]==2}},y[x],x,IncludeSingularSolutions -> True]
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1.23 problem 23

Internal problem ID [4934]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations.
Exercises. page 46

Problem number: 23.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y —2tcos(y)? =0

With initial conditions

v/ Solution by Maple
Time used: 0.109 (sec). Leaf size: 10

-

Ldsolve([diff(y(t),t)=2*t*cos(y(t))“2,y(0) = 1/4*Pi],y(t), singsol=all)

-/

y(t) = arctan (£* + 1)

v/ Solution by Mathematica
Time used: 0.428 (sec). Leaf size: 11

e \

kDSolve [{y' [t]==2%t*Cos[y[t]]~2,{y[0]==Pi/4}},y[t],t,IncludeSingularSolutions J—> True]

y(t) — arctan (t* + 1)
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1.24 problem 24

Internal problem ID [4935]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations.
Exercises. page 46

Problem number: 24.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y — 8% =0

With initial conditions

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 14

dsolve([diff (y(x),x)=8%x"3*exp(-2*y(x)),y(1) = 0],y(x), singsol=all)

N J

y(z) = In (4352 -3)

v Solution by Mathematica
Time used: 0.346 (sec). Leaf size: 17

LDSolve [{y' [x]==8%x"3*Exp[-2*y[x]],{y[1]==0}},y[x] ,x,IncludeSingularSolutions j—> True]

y(z) = %log (4z* —3)
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1.25 problem 25

Internal problem ID [4936]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations.
Exercises. page 46

Problem number: 25.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

v —2°(14+9)=0

With initial conditions

[y(0) = 3]
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 14
Ldsolve( [diff (y(x),x)=x"2*(1+y(x)),y(0) = 3],y(x), singsol=all) J

1:3
y(r) = —-1+4es

v/ Solution by Mathematica

Time used: 0.05 (sec). Leaf size: 18

‘ DSolve [{y' [x]==x"2*(1+y[x]),{y[0]==3}},y[x],x,IncludeSingularSolutions -> Tru#]

w3
y(z) > 4es —1
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1.26 problem 26

Internal problem ID [4937]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations.
Exercises. page 46

Problem number: 26.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

VY+y'(Ql+z)=0

With initial conditions

[y(0) = 1]

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 14

-

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

~—

Jo) - @ +41) ~2)

v/ Solution by Mathematica
Time used: 0.155 (sec). Leaf size: 33

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

y(z) - § (log(z +1) — 2)°

y(z) = le(log(x +1)+2)?
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1.27 problem 27 part(a)

Internal problem ID [4938]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations.
Exercises. page 46

Problem number: 27 part(a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y/ _ ex2
With initial conditions
[y(0) = 0]
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 11
Ldsolve( [diff (y(x),x)=exp(x~2),y(0) = 0],y(x), singsol=all) J
/7 erfi (z)

y(z) = 9

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 16

e

LDSolve [{y' [x]==Exp[x~2],{y[0]==0}},y[x],x,IncludeSingularSolutions -> Truel J

y(z) = o /rerfi(a)
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1.28 problem 27 part(b)

Internal problem ID [4939]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations.
Exercises. page 46

Problem number: 27 part(b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

With initial conditions

v/ Solution by Maple
Time used: 0.109 (sec). Leaf size: 17

-

Ldsolve([diff(y(x),x)=exp(x"2)/y(x)“2,y(0) = 1],y(x), singsol=all)

~—

W=

u(z) = (8+ 12\/7_; erfi (z))

v/ Solution by Mathematica
Time used: 0.317 (sec). Leaf size: 22

e ™

LDSolve [{y' [x]==Exp[x~2]/y[x]~2,{y[0]==1}},y[x],x,IncludeSingularSolutions -> jl'rue]

y(z) — f‘/gﬁerﬁ(x) +1
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1.29 problem 27 part(c)

Internal problem ID [4940]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations.
Exercises. page 46

Problem number: 27 part(c).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y —+/1+sin(z) (¥ +1) =0

With initial conditions

v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 21

Ldsolve([diff(y(x),x)=sqrt(1+sin(x))*(1+y(x)“2),y(O) = 1],y(x), singsol=all) J

y(z) = tan ( / * o (al)d_s1+ g)

v Solution by Mathematica
Time used: 0.305 (sec). Leaf size: 29

LDSolve [{y' [x]==Sqrt [1+Sin[x]]*(1+y[x]~2) ,{y[0]==1}},y[x] ,x, IncludeSingularSolPtions -> True]

y(xz) — tan (}1(8 sin (g) — 8cos (g) + 7+ 8>)
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1.30 problem 28

Internal problem ID [4941]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations.
Exercises. page 46

Problem number: 28.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

v —2y+2ty=0

With initial conditions

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

‘ dsolve([diff (y(t),t)=2*y(t)-2*txy(t),y(0) = 3],y(t), singsol=all)

y(t) =3e 2

v/ Solution by Mathematica

Time used: 0.026 (sec). Leaf size: 15

DSolve [{y' [t]1==2*y[t]-2*txy[t],{y[0]==3}},y[t],t,IncludeSingularSolutions -> True]

N\

y(t) — 3¢~ (=20
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1.31 problem 29 part(a)

Internal problem ID [4942]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations.
Exercises. page 46

Problem number: 29 part(a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

~
W=
I

(e

y—-y

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

'dsolve(diff (y(x),x)=y(x)~(1/3),y(x), singsol=all)

v/ Solution by Mathematica
Time used: 0.165 (sec). Leaf size: 29

LDSolve [y' [x]==y[x]~(1/3),y[x] ,x,IncludeSingularSolutions -> Truel

o)+ 22wt e
y(z) =0
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1.32 problem 29 part(b)

Internal problem ID [4943]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations.
Exercises. page 46

Problem number: 29 part(b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Yy —yi =0
With initial conditions
[y(0) = 0]
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 5
Ldsolve( [diff(y(x),x)=y(x)~(1/3),y(0) = 0],y(x), singsol=all) J
y(z) =0

v/ Solution by Mathematica

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

‘ DSolve[{y' [x]==y[x]1~(1/3),{y[0]==0}},y[x],x,IncludeSingularSolutions -> True]

2 12 4,
o) 55
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1.33 problem 30

Internal problem ID [4944]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.

Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations.

Exercises. page 46
Problem number: 30.
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

W

=0

y—(@—-3)(1+y)

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

e

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

~—

2

% — 3z —3(y(z) + 1)

W=

+Cl=0

v/ Solution by Mathematica
Time used: 0.197 (sec). Leaf size: 67

-

N

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

J

1
y(z) & —— (2% — 182° + 6(18 + c1)z* — 72(3 + ¢1)z® + 12¢1 (18 + ¢1)z® — T2¢1°x

216

y(z) —» —1
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1.34 problem 31 part(a)
Internal problem ID [4945]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations.
Exercises. page 46

Problem number: 31 part(a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y -2y’ =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 27

-

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

| —

v Solution by Mathematica
Time used: 0.146 (sec). Leaf size: 44

LDSolve [y' [x]==x*y[x]"3,y[x],x,IncludeSingularSolutions -> Truel J
1
T) = —
y(z) e P
1
x) —
y(x) e 7
y() =0

41



1.35 problem 31 part(b.1)

Internal problem ID [4946]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations.
Exercises. page 46

Problem number: 31 part(b.1).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y —zy’ =0

With initial conditions

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 13

dsolve([diff (y(x),x)=x*y(x)"3,y(0) = 1],y(x), singsol=all)

N J

v/ Solution by Mathematica

Time used: 0.096 (sec). Leaf size: 16

LDSolve [{y' [x]==x*y[x]"3,{y[0]==1}},y[x],x,IncludeSingularSolutions -> Truel J

1
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1.36 problem 31 part(b.2)

Internal problem ID [4947]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.

Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations.

Exercises. page 46

Problem number: 31 part(b.2).
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y —zy’ =0

With initial conditions

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 13

-

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

1

T) = —F———
(@) = Ty

v/ Solution by Mathematica
Time used: 0.095 (sec). Leaf size: 16

1
y(z) = \/ﬁ

43
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1.37 problem 31 part(b.3)

Internal problem ID [4948]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations.
Exercises. page 46

Problem number: 31 part(b.3).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y —zy’ =0

With initial conditions

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 15

dsolve([diff (y(x),x)=x*y(x)"3,y(0) = 2],y(x), singsol=all)

N J

v/ Solution by Mathematica

Time used: 0.097 (sec). Leaf size: 18

LDSolve [{y' [x]==x*y[x]"3,{y[0]==2}},y[x],x,IncludeSingularSolutions -> Truel J

2
y(z) — Wi

44



1.38 problem 32

Internal problem ID [4949]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations.
Exercises. page 46

Problem number: 32.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

— +y +3y=2

With initial conditions

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 15

[dsolve( [diff (y(x),x)=y(x) "2-3*y(x)+2,y(0) = 3/2],y(x), singsol=all) J
e’ +2
y(@) = e+ 1

v Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 18

e N
LDSolve [{y' [x]==y [x] 2-3*y[x]+2,{y[0]1==3/2}},y[x] ,x, IncludeSingularSolutions —f True]

e+ 2
ez +1

y(z) =
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2.1 problem 1

Internal problem ID [4950)]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exer-
cises. page 54

Problem number: 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

r?y —y = —sin (z)

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 26

s

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

y(x) = (/ —Sin(x+)eidx + cl) e =

v/ Solution by Mathematica
Time used: 1.622 (sec). Leaf size: 38

~—

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

y(x) BN Ve (/1:C _%nl(]ﬁ([l])d}{[l] +Cl)
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2.2 problem 2
Internal problem ID [4951]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exer-
cises. page 54

Problem number: 2.

ODE order: 1.

ODE degree: 1.

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

r+zt—e*=0

X Solution by Maple

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

No solution found

X Solution by Mathematica

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

-

LDSolve [x' [t]+x[t]*t==Exp[x[t]],x[t],t,IncludeSingularSolutions -> Truel

~—

Not solved
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2.3 problem 3

Internal problem ID [4952]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exer-
cises. page 54

Problem number: 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

F+1)y —ty+y=0

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

|dsolve((£~2+1)*diff (y(t),t)=y(t)*t-y(t),y(t), singsol=all)

y(t) — qﬁe_ arctan(t)

v/ Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 28

e

kDSolve [(t~2+1) *y' [t]==y[t]*t-y[t],y[t],t,IncludeSingularSolutions -> True] J

y(t) — a1 Vt2 + le~arctan(®)
y(t) =0
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2.4 problem 4

Internal problem ID [4953]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exer-
cises. page 54

Problem number: 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

—e'y —yln(t) = -3t

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 41

-

Ldsolve (3*xt=exp(t)*diff (y(t),t)+y(t)*1n(t),y(t), singsol=all) J

y(t) — (/ 3t1—e—te—t—Ei1(t)dt+cl) te_teEil(t)

v/ Solution by Mathematica
Time used: 0.237 (sec). Leaf size: 58

‘ DSolve [3*t==Exp[t]*y' [t]1+y[t]*Log[t],y[t],t,IncludeSingularSolutions -> True] ‘

t
y(t) N te—te_ ExplntegralEi(—t) (/ 3eEprntegralEi(—K[1])—K[l]K[l]1_e—K[1] dK[l] + Cl)

1
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2.5 problem 5

Internal problem ID [4954]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exer-
cises. page 54

Problem number: 5.

ODE order: 1.

ODE degree: 1.

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

zx’ + zt* = sin (t)

X Solution by Maple

‘ dsolve (x(t)*diff (x(t),t)+t"2*x(t)=sin(t) ,x(t), singsol=all)

No solution found
X Solution by Mathematica

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

DSolve[x[t]*x' [t]+t"2*x[t]==Sin[t] ,x[t],t,IncludeSingularSolutions -> True]

N\ J

Not solved
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2.6 problem 6

Internal problem ID [4955]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exer-
cises. page 54

Problem number: 6.

ODE order: 1.

ODE degree: 1.

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

3r—r' =—6°

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

-

Ldsolve (3*r(theta)=diff (r(theta) ,theta)-theta~3,r(theta), singsol=all)

| —

2 e 20 2
7‘(9)——3—3—3—2—74‘6 C1

v/ Solution by Mathematica
Time used: 0.052 (sec). Leaf size: 33

( N

LDSolve [3*r [\ [Thetal]l==r' [\ [Thetal]l-\[Theta] "3,r[\[Thetal]l,\[Thetal,IncludeSingularSolutions

r(6) — 2—17(—993 —96% — 60 — 2) + c1e¥
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2.7 problem 7

Internal problem ID [4956]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exer-
cises. page 54

Problem number: 7.

ODE order: 1.

ODE degree: 1.

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

y —y=e>
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 15
Ldsolve (diff (y(x),x)-y(x)-exp(3*x)=0,y(x), singsol=all) J

eQw
y(z) = <— + cl> e”
2
v Solution by Mathematica

Time used: 0.04 (sec). Leaf size: 21

LDSolve [y' [x]-y[x]-Exp[3*x]==0,y[x] ,x,IncludeSingularSolutions -> True] J
3x
y(x) — -5 +ci€e”
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2.8 problem 8
Internal problem ID [4957]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exer-
cises. page 54

Problem number: 8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y — Y 149
x
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 13
Ldsolve(diff (y(x) ,x) =y (x) /x+2%x+1,y(x), singsol=all) J

yxz)=2z+In(z)+c)zx

v Solution by Mathematica

Time used: 0.025 (sec). Leaf size: 15

LDSolve [y' [x]==y[x]/x+2*x+1,y[x] ,x,IncludeSingularSolutions -> True] J

y(x) = z(2z + log(x) + ¢1)
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2.9 problem 9

Internal problem ID [4958]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exer-
cises. page 54

Problem number: 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

r’' + rtan (0) = sec ()

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

-

Ldsolve (diff (r(theta) ,theta)+r(theta)*tan(theta)=sec(theta) ,r(theta), singsol=j£ll)

r(0) = (tan (6) + ¢1) cos (0)

v/ Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 13

LDSolve [r' [\ [Theta]]+r [\ [Theta]]*Tan[\[Theta]]==Sec[\[Theta]ll,r[\[Thetal],\ [Th}eta] ,IncludeSir

r(0) — sin(@) + ¢; cos(0)
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2.10 problem 10

Internal problem ID [4959]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exer-
cises. page 54

Problem number: 10.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

1
yr+2y=—
x
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 15
Ldsolve (xxdiff (y(x) ,x)+2*y(x)=1/x"3,y(x), singsol=all) J
1
=z +c
ylz) = —

v Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 15

LDSolve [x*xy' [x]+2*y[x]==1/x"3,y[x],x,IncludeSingularSolutions -> True] J
-1+ 1T
z
y(z) p
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2.11 problem 11

Internal problem ID [4960)]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exer-
cises. page 54

Problem number: 11.

ODE order: 1.

ODE degree: 1.

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

y—y =-t-1
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 13
Ldsolve((t+y(t)+1)—diff (y(t),t)=0,y(t), singsol=all) J

y(t) = —t — 2 + c1€°

v Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 16

LDSolve [(t+y[t]1+1)-y' [t]1==0,y[t],t,IncludeSingularSolutions -> True] J

y(t) = —t+cret —2
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2.12 problem 12

Internal problem ID [4961]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exer-
cises. page 54

Problem number: 12.

ODE order: 1.

ODE degree: 1.

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

y/ + 4y — :L,2e—4.’c
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 16
Ldsolve (diff (y(x) ,x)=x"2%exp(-4*x)-4*y(x),y(x), singsol=all) J

v Solution by Mathematica
Time used: 0.058 (sec). Leaf size: 22

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

y(z) — %e“h’ (z° + 3c1)
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2.13 problem 13

Internal problem ID [4962]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exer-
cises. page 54

Problem number: 13.

ODE order: 1.

ODE degree: 1.

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

yy — 5y’ = -2z

X Solution by Maple

Ldsolve (y(x)*diff (y(x),x)+2*x=5*y(x)~3,y(x), singsol=all) J

No solution found
X Solution by Mathematica

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

LDSolve [y [x]*y' [x]+2*x==b*y[x] ~3,y[x],x,IncludeSingularSolutions -> True] J

Not solved
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2.14 problem 14

Internal problem ID [4963]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exer-
cises. page 54

Problem number: 14.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

vz +3y=—-322+ _smx(z')
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 22
Ldsolve (x*diff (y(x) ,x)+3*(y(x)+x~2)=sin(x)/x,y(x), singsol=all) J

—x cos (z) + sin (z) — % +c

y(z) = 3

v Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 31

Vs N

LDSolve [x*y' [x]+3*(y [x]+x~2)==8in[x]/x,y[x] ,x,IncludeSingularSolutions -> TrueJ‘]

—3z% + 5sin(x) — 5z cos(x) + Hey
5z3

y(z) =

60



2.15 problem 15

Internal problem ID [4964]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exer-
cises. page 54

Problem number: 15.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

(Z+1)y+yz =z

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

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

&1

Z) =1+
v(@) z?2+1

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

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

N J

y(z) > 1+ —
Va2 +1
y(@) =1
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2.16 problem 16

Internal problem ID [4965]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exer-
cises. page 54

Problem number: 16.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

(2> +1)y —yz* = (1+2)V—-2® +1

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 34

Ldsolve((l-x‘?)*diff (y(x),x)-x"2%y (x)=(1+x) *sqrt (1-x~2) ,y(x), singsol=all) J

rz+1 e ’Vr+1l¢g

y(@) = \/—x2+1+ vz —1

v/ Solution by Mathematica
Time used: 0.085 (sec). Leaf size: 33

LDSolve [(1-x"2) *y' [x]-x"2*y [x]==(1+x)*Sqrt [1-x"2] ,y [x] ,x, IncludeSingularSolutiﬁons -> True]
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2.17 problem 17

Internal problem ID [4966]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exer-
cises. page 54

Problem number: 17.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

With initial conditions
[y(1) =e—1]

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

e

Ldsolve( [diff (y(x),x)-y(x)/x=x*exp(x),y(1) = -1+exp(1)],y(x), singsol=all)

~—

y(@)=(e" -1z
v/ Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 12

LDSolve [{y' [x]-y[x]/x==x*Exp[x],{y[1]1==Exp[1]-1}},y[x],x, IncludeSingularSolutiﬂons -> True]

y(z) = (" =z
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2.18 problem 18

Internal problem ID [4967]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exer-
cises. page 54

Problem number: 18.

ODE order: 1.

ODE degree: 1.

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

T

y+dy=e

With initial conditions

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

‘ dsolve ([diff (y(x) ,x)+4*y(x)-exp(-x)=0,y(0) = 4/3],y(x), singsol=all)

v/ Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 21

Ia N

LDSolve [{y' [x]+4xy[x]-Exp[-x]1==0,{y[0]==4/3}},y[x] ,x,IncludeSingularSolutions J—> Truel

y(x) — %6_4”” (63”” + 3)
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2.19 problem 19

Internal problem ID [4968]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exer-
cises. page 54

Problem number: 19.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

27’ + 3zt =t*In () + 1

With initial conditions

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

-

Ldsolve([t’"Z*diff(x(t),t)+3*t*x(t)=t‘4*1n(t)+1,x(1) = 0],x(t), singsol=all) J

6t°In () — ¢ + 182 — 17
2(t) = 363

v/ Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 29

‘ DSolve [{t~2*x' [t]+3*t*x[t]==t"4*Log[t]+1,{x[1]1==0}},x[t],t, IncludeSingularSol#tions -> True]

t% — 6t%log(t) — 18> + 17
363

z(t) - —
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2.20 problem 20

Internal problem ID [4969]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exer-
cises. page 54

Problem number: 20.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

3
y+Y =352
T

With initial conditions

[y(1) =1]
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 18
Ldsolve( [diff (y(x),x)+3%y(x)/x+2=3%x,y(1) = 1],y(x), singsol=all) J
(z) = 322 =z + 9
Y = 5 T 2 T 1043

v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 24

LDSolve [{y' [x]+3*y[x]/x+2==3*x,{y[1]==1}},y[x] ,x,IncludeSingularSolutions -> Tﬁrue]

66



2.21 problem 21

Internal problem ID [4970)]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exer-
cises. page 54

Problem number: 21.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

sin (z) y + ¢/ cos (z) = 2cos (z)° z

With initial conditions
< m > . 15v/2 72
Ne) =7 3

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

Ldsolve ([cos(x)*diff (y(x),x)+y(x)*sin(x)=2*x*cos(x)"2,y(1/4*Pi) = -15/32%2" (1/?) *Pi~2],y(x),

y(z) = (=7 + 2°) cos ()

v/ Solution by Mathematica
Time used: 0.071 (sec). Leaf size: 17

-

LDSolve [{Cos [x]*y' [x]+y[x]*Sin[x]==2*x*Cos [x] ~2,{y[Pi/4]==-15*Sqrt [2] *Pi“2/32}} ,y[x],x,Includ

y(z) = (2* — ) cos(z)
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2.22 problem 22

Internal problem ID [4971]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exer-
cises. page 54

Problem number: 22.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y'sin (z) 4 cos (z) y = sin (z) z

With initial conditions

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

dsolve([sin(x)*diff (y(x) ,x)+y(x)*cos(x)=x*sin(x),y(1/2xPi) = 2],y(x), singsol%all)

N

y(z) = —cot (x) x + 1 + csc (z)

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

LDSolve [{Sin[x]*y' [x]+y [x]*Cos [x]==x*Sin[x] ,{y[Pi/2]==2}},y[x],x, IncludeSingulﬂarSolutions ->

y(xz) = —z cot(z) + csc(z) + 1
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2.23 problem 27

Internal problem ID [4972]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exer-
cises. page 54

Problem number: 27.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

Y +yy\/1+sin(z)’ =z

With initial conditions
[y(0) = 2]

v/ Solution by Maple
Time used: 0.469 (sec). Leaf size: 48

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

? — EllipticE (cos(_21),¥%2 ) csgn(sin(_z
y(z) = (/ _zle Ellipt E( (z1), 22) gn(sin(_ 1))\/id_21
0

+ 2) ecsgn(sin(w))EllipticE(coS(w), 2 ) V3

v/ Solution by Mathematica
Time used: 0.209 (sec). Leaf size: 31

DSolve[{y' [x]+y[x]*Sqrt [1+Sin[x] ~2]==x,{y[0]==2}},y[x],x, IncludeSingularSolut#ons -> Truel

N

y(z) — e PEl-D (/ ePEMI-D K1]dK (1] + 2)
0
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2.24 problem 29

Internal problem ID [4973]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exer-
cises. page 54

Problem number: 29.

ODE order: 1.

ODE degree: 1.

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

(e +2zr)y =1

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 41

‘dsolve((exp(ll*y(x)) + 2xx)*diff (y(x),x)-1=0,y(x), singsol=all)

In <—cl — \/m>

y(z) = 5
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v/ Solution by Mathematica
Time used: 0.159 (sec). Leaf size: 113

LDSolve [(Exp [4*y [x]]+2*x) *y' [x]-1==0,y[x] ,x,IncludeSingularSolutions -> Truel J

v(o) —log (—y/~var e —o)
@) - 5 log (~V2z Tl - )
o) > log (Ve et -al)
y(z) = %log <\/2x + 2 — C1>
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2.25 problem 30

Internal problem ID [4974]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exer-
cises. page 54

Problem number: 30.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

T
y+%—?=0

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 100

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

(=18 + 216 767¢; + 108)3

y(z) = 5
(x)____(-184—216e—6wc14—108x)§__i\/ﬁ(-184-216e—6zc14—108x)§
= 12 12
@0___(—18+21ﬁeﬁ%a4-umzﬁ_+¢v§(—18+21ﬁeﬁﬁa+-umzﬁ
e 12 12
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v/ Solution by Mathematica
Time used: 5.146 (sec). Leaf size: 99

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

1
¥ —5\3/6x + 12¢ie 6= — 1

1
{’/299 + 4c e 6 — 3
y(x) - 22/3

1N 1
y(z) — (—§> \/2:!: + 4c1e767 — 3
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2.26 problem 36 part(b)

Internal problem ID [4975]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exer-
cises. page 54

Problem number: 36 part(b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

! + 3_y _ x2
T
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 15
Ldsolve (diff (y(x),x)+3/x*y(x)=x"2,y(x), singsol=all) J
1‘6 _|_c
_ 6 1
’y(.’l]) - 3

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

e

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

~—
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2.27 problem 37

Internal problem ID [4976]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exer-
cises. page 54

Problem number: 37.

ODE order: 1.

ODE degree: 1.

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

it

x —l-kxza—ﬁcos(ﬁ)

With initial conditions

[2(0) = o]

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 86

Ldsolve([diff (x(t) ,t)=alpha-beta*cos(Pixt/12)-k*x(t),x(0) = x__0],x(t), singsojl=a11)

z(t)
_ —144cos (T¢) Bk* — 12msin (T%) Bk + (144K3xo + 144(8 — ) k? + 7°kzo — 7°a) e + 1440k + w20
B T2k + 144K3

v/ Solution by Mathematica
Time used: 0.291 (sec). Leaf size: 64

LDSolve [{x' [t]==\[Alpha]l-\[Beta] *Cos [Pi*t/12]-k*x[t],{}},x[t],t,IncludeSingularSolutions -> T

12rBsin (%)  144Bkcos (&) «
£ s — 12) _ 12) @ —kt
M2 Ty T e kT
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2.28 problem 40

Internal problem ID [4977]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exer-
cises. page 54

Problem number: 40.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

v —a(l—u)+Pu=0

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

-

Ldsolve (diff (u(t) ,t)=alpha*(1-u(t))-beta*u(t),u(t), singsol=all)

~—

o
ut) = —— +e @Aic
®) a+pj '

v Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 35

LDSolve [u' [t]==\[Alphal *(1-u[t])-\[Betal*u[t] ,ult],t,IncludeSingularSolutions j—> True]

u(t) — + cre~teth)

a
a+p

u(t) —
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3.1 problem 1

Internal problem ID [4978]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.4, Exact equations. Exercises.
page 64

Problem number: 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

yz® — ¢’z = —2* cos ()

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

s

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

~—

y(xz) = (sin(z) + 1) x
v/ Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 12

LDSolve [(x~2*y [x]+x~4*Cos [x])-x~3*y' [x]==0,y[x],x,IncludeSingularSolutions -> jl‘rue]

y(z) — z(sin(z) + ¢1)
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3.2 problem 2
Internal problem ID [4979]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.4, Exact equations. Exercises.
page 64

Problem number: 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

Yz —2y=—13

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 15

|dsolve((x~(10/3)-2%y(x))+x*diff (y(x),x)=0,y(x), singsol=all)

3z 9
ylx)= | — 1 +c |z

v/ Solution by Mathematica

Time used: 0.032 (sec). Leaf size: 21

Vs N

kDSolve [(x~(10/3)-2*y [x] ) +x*y' [x]==0,y[x] ,x,IncludeSingularSolutions -> Truel J

3x10/3

4

y(x) = — + 122
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3.3 problem 3

Internal problem ID [4980)]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.4, Exact equations. Exercises.
page 64

Problem number: 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

V=2y—y?+ (-2 +25+3)y =0

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

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

J(&) = —1 4 sin (m (x4— 3 I (x4—|— ), Cl)
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v/ Solution by Mathematica
Time used: 60.208 (sec). Leaf size: 385

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

y(z) - -1

_4_1\/8 —e %o (—g2 4+ 224+ 3)™" \/64“:1 (=22 + 22+ 3)" ((z + 1)° + 16e%c1 (3 — x)7) 2

+ \/8 + e~4ier (—g2 4 20 + 3) \/e‘“cl (=22 4 2z 4 3)" ((z + 1)1 + 16e4icr (3 — z)1i) 2)
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3.4 problem 4

Internal problem ID [4981]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.4, Exact equations. Exercises.
page 64

Problem number: 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

ye¥® + (z e’ —2y)y = -2z

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

-

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

V@ 4 g2 _y(z)? 4+, =0
v Solution by Mathematica
Time used: 0.268 (sec). Leaf size: 22

-

LDSolve [ (y [x]*Exp [x*y [x] ] +2*x) + (x*Exp [x*y [x] ] -2*y [x]) *y "' [x]==0,y[x],x, IncludeSjﬁngularSolution

Solve [x2 + e _y(2)? = ¢, y(x)}
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3.5 problem 5

Internal problem ID [4982]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.4, Exact equations. Exercises.
page 64

Problem number: 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

yr+y =0

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

e hY

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

N\ J

v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 22

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

N

x

y(x) = cre” 7

y(z) =0
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3.6 problem 6

Internal problem ID [4983]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.4, Exact equations. Exercises.
page 64

Problem number: 6.

ODE order: 1.

ODE degree: 1.

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

v® + (2yz + cos (y)) ¥ =0

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

-

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

-/

_ —sin (y(x)z) ta _
y (z)

v/ Solution by Mathematica
Time used: 0.151 (sec). Leaf size: 22

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

B sin(y(z)) 4 c

Solve |z = o(2)? S y(x)
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3.7 problem 7

Internal problem ID [4984]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.4, Exact equations. Exercises.
page 64

Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

ycos (yz) + (zcos (yz) — 2y)y = —2z

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 29

-

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

RootOf (z* + z?sin (_2) + c12? — _ZQ)
T

y(z) =

v/ Solution by Mathematica
Time used: 0.186 (sec). Leaf size: 21

-

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

Solve[z* — y(z)* + sin(zy(z)) = c1,y(z)]
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3.8 problem 8

Internal problem ID [4985]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.4, Exact equations. Exercises.
page 64

Problem number: 8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

Or' +3r=0+1

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

dsolve(theta*diff (r(theta) ,theta)+(3*r(theta)-theta-1)=0,r(theta), singsol=a1?.)

N

0 1 ¢
mm=1+§+£

v/ Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 20

e

kDSolve [\ [Thetal *r' [\ [Theta]]+(3*r[\[Thetal]l-\[Theta]l-1)==0,r [\ [Thetal],\ [Thet%a] ,IncludeSingu

Cl+0+1
03 4

r(6) — 3
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3.9 problem 9

Internal problem ID [4986]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.4, Exact equations. Exercises.
page 64

Problem number: 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

2yz+ (22— 1)y = -3

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

e hY

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

N J

v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 19

-

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

—3r+c
2 -1

y(z) =
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3.10 problem 10

Internal problem ID [4987]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.4, Exact equations. Exercises.
page 64

Problem number: 10.

ODE order: 1.

ODE degree: 1.

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

y+(z—-2y)y =—-2z

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 53

-

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

~—

_ 2 2
y(z) = .
. 1/5(:%124-4
y(z) = 2 2
C1
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v/ Solution by Mathematica
Time used: 0.452 (sec). Leaf size: 102

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

y(z) — %(x_m)
y(z) = %<x+m>
y(@) = 3 (-~ VEVaR)
y(z) — %(\/Ex/ﬁﬂ)
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3.11 problem 11

Internal problem ID [4988]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.4, Exact equations. Exercises.
page 64

Problem number: 11.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

1
e”sin (y) + <e”” cos (y) + 3

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

-

Ldsolve ((exp(x)*sin(y(x))-3*x"2)+(exp(x)*cos(y(x))+y(x)~(-2/3)/3) *diff (y(x), x)}o ,y(x), singsc

e”sin (y(z)) — 2 + y(x)% +c=0
v/ Solution by Mathematica
Time used: 0.416 (sec). Leaf size: 28

e hY

DSolve [ (Exp [x]*Sin[y[x]]-3%x"2)+(Exp [x] *Cos [y [x]1+y [x]~(-2/3)/3)*y' [x]==0,y [xl] ,X,IncludeSing

N J

Solve [—31}3 + 3v/y(z) + 3e”sin(y(z)) = ¢, y(w)}
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3.12 problem 12

Internal problem ID [4989]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.4, Exact equations. Exercises.
page 64

Problem number: 12.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

cos (x) cos (y) — (sin (z) sin (y) + 2y) ¥ = —2x

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

-

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

sin (z) cos (y(z)) + 22 — y(z)* + ¢, =0
v Solution by Mathematica
Time used: 0.289 (sec). Leaf size: 25

[DSolve [(Cos[x]*Cos [y [x]]+2*x) - (Sin[x] *Sin[y[x]]+2*y[x])*y' [x]==0,y[x],x, Inclu}ieSingularSolut

Solve[—2z? + 2y(z)? — 2sin(z) cos(y(z)) = c1,y(z)]
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3.13 problem 13

Internal problem ID [4990]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.4, Exact equations. Exercises.
page 64

Problem number: 13.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

efly—t)+(1+e)y =0

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

e hY

dsolve (exp(t)*(y(t)-t)+(1+exp(t))*diff (y(t),t)=0,y(t), singsol=all)

N J

(t—1)e'+c

t) =
y(®) 1+¢€t

v/ Solution by Mathematica
Time used: 0.071 (sec). Leaf size: 23

‘ DSolve [Exp[t]*(y[t]-t)+(1+Exp[t])*y' [t]==0,y[t],t,IncludeSingularSolutions -> ‘ True]
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3.14 problem 14
Internal problem ID [4991]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.4, Exact equations. Exercises.
page 64

Problem number: 14.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

(]

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 18

Ldsolve((t/y(t))*diff (y(£),t)+(1+1n(y(£)))=0,y(t), singsol=all) J
y(t) =e

v Solution by Mathematica
Time used: 0.256 (sec). Leaf size: 24

LDSolve[(t/y [t1)*y' [t]1+(1+Logly[t]])==0,y[t],t,IncludeSingularSolutions -> True]
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3.15 problem 15

Internal problem ID [4992]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.4, Exact equations. Exercises.
page 64

Problem number: 15.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

cos (0) 7' —sin (0) r = —e’

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

e DY
Ldsolve (cos(theta)*diff (r(theta) ,theta)-(r(theta)*sin(theta)-exp(theta))=0,r (tj'xeta) , Singsol=

—60 +c

r) = cos (6)

v Solution by Mathematica
Time used: 0.055 (sec). Leaf size: 16

( N

LDSolve [Cos[\[Thetall*r'[\[Thetal]l-(xr[\[Thetal]l*Sin[\[Thetal]-Exp[\[Theta]l] )==j) ,r[\[Thetal],\

r(0) = (—€° + c1) sec(d)

94



3.16 problem 16

Internal problem ID [4993]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.4, Exact equations. Exercises.
page 64

Problem number: 16.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

1
yevs — — + (xeyx+£2) y' =0
Y Y

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

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

erv@ _ T +e=0

y (2)
v/ Solution by Mathematica
Time used: 0.2 (sec). Leaf size: 20

e

kDSolve [(y [x]*Exp [x*y [x]]1-1/y [x])+(x*Exp [x*y [x] ] +x/y [x] ~2) *y' [x]==0,y[x],x, Inc\jludeSingularSol

Solve [e?@ — *_ — c1,y(x)

y(z)
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3.17 problem 17

Internal problem ID [4994]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.4, Exact equations. Exercises
page 64

Problem number: 17.

ODE order: 1.

ODE degree: 1.

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

1 T
(5
Y ]

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

>

Ldsolve(l/y(x)—(3*y(x)—x/y(x)“2)*diff(y(x),x)=0,y(x), singsol=all)

~—

C1 T 3y(x)3

y (z) ¢ =0
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v/ Solution by Mathematica
Time used: 32.895 (sec). Leaf size: 870

kDSolve [1/y[x]-(3*y[x]-x/y[x]~2)*y' [x]==0,y[x] ,x,IncludeSingularSolutions -> T}’ue]

y(z) =

J \/ 312 — /92t — 6401

+ €/3x2 — vV 92* —64c3 + | — 21/6z

de1 T 3\/ 3z2 — \/ 9z
\/3z2

— /974 — 64c;3
V6

y(x)
_ 2v6e — /322 — \/9z* — 64¢,3 — do1
\I ! + 3\/3:02 — /924 — 64¢;3 V322 9z — €
\/322 — /974 — 64c;3
- VG
y(x)

_)
V6
y(z)
= + €/ 322 — \/9z* — 64c1® + 216z
\/322 — /924 — 64c, dey n \/3x2 — \Jort —
\/ 322 — \/9z* — 64c,®
_>
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3.18 problem 18

Internal problem ID [4995]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Section 2.4, Exact equations. Exercises.
page 64

Problem number: 18.

ODE order: 1.

ODE degree: 1.

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

y? —cos(z+9y) — (ur —cos (z +y) —e¥)y = -2z

X Solution by Maple

\dsolve((2*x+y(x)“2—cos(x+y(x)))—(2*x*y(x)—cos(x+y(x))—exp(y(x)))*diff(y(x),x)%O,y(x), singsc

No solution found

X Solution by Mathematica

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

e hY

DSolve [ (2*x+y [x] "2-Cos [x+y [x]1]) - (2*x*y [x] -Cos [x+y [x] ] -Exp [y [x] 1) *y' [x]==0,y [}q] ,X,IncludeSing

N\ J

Not solved
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4.1
4.2
4.3
4.4
4.5
4.6

Chapter 2, First order differential equations.

Review problems. page 79

problem 1
problem 2
problem 3
problem 4
problem 6
problem 7
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4.1 problem 1
Internal problem ID [4996]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Review problems. page 79
Problem number: 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

ety

/

y_

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

'dsolve(diff (y(x),x)=exp(x+y(x))/(y(x)-1),y(x), singsol=all)

y(z) = — LambertW (c; + €*)

v/ Solution by Mathematica
Time used: 60.144 (sec). Leaf size: 14

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

y(xz) = —W(e + )
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4.2 problem 2
Internal problem ID [4997]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Review problems. page 79
Problem number: 2.

ODE order: 1.

ODE degree: 1.

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

—4y + vy = 3227
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 20
Ldsolve(diff (y(x),x)-4%y (x)=32%x"2,y(x), singsol=all) J

y(z) = —8z® — 4z — 1 + &*"¢
v/ Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 23

LDSolve [y' [x]-4*y[x]1==32%x"2,y[x],x,IncludeSingularSolutions -> Truel J

y(z) = —8z% — 4z + c1e*” — 1
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4.3 problem 3
Internal problem ID [4998]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Review problems. page 79
Problem number: 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, _rationall

2
(x2 — 3?) y + 2yz = 32°
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v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 878

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

y(z)
1
<8x9 — 24c,28 + 24c223 + 12v/3 \/—4x° + 12¢,28 — 12c323 + 27x* + 4¢3 % — 1087* — 8c‘i’> ’
B 62 ,
2(—z3 +c
. (- + e l
322 <8x9 — 246,76 + 246223 + 12v/3 \/—420 + 126,20 — 126305 + 2723 + 4¢3 % — 1084 — 8c§>> ’
—34¢
3x?
y(z) =
1
(81’9 — 24c,2% + 24323 + 12v/3 \/—42° + 12¢,28 — 12c323 + 27x* + 4¢3 % — 108z* — 80{’) ’
- 1222
B (—z® + ¢1)”
1
312 <8m9 — 240128 + 24¢223 + 12/3 /42 + 126,20 — 126323 + 272 + 4c) % — 108z — 8c§) ?
-3+ ¢
3x? .
(8x9—24clw6+24c%x3+12\/§ \/—4x9+1201w6—120%x3+27x4+4c§ x2—108x4—80§> 3
7/\/3 612 -
3x2 (8x9—2401x6+24c%x3+12\/§ \[
B 2
y(e) =
1
<8x9 — 24c,28 + 24c223 + 12v/3 \/—4x° + 12¢,28 — 12c323 + 27x* + 4¢3 % — 1087* — 8c‘i’> ’
- 1232
(—23 +¢,)’
_ I
322 (ng — 24,76 + 246233 + 12/3 /=429 + 126,20 — 126325 + 2724 + 463 a? — 1084 — 8c§>) ’
—z3 4 ¢
3x?
1
(819—24013564—240%13-{-12\/5 \/—4:1:94—120137:6—12c%x3+27x4+4c? x2—108x4—8cf) 3
Z\/g 622 -
322 (8m9—24c1 26424303 +12V3 -
+ 2
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v/ Solution by Mathematica
Time used: 13.843 (sec). Leaf size: 676

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

y(z)
2(x® +¢1) + 2(z34c1)?
. 27zt 3
2% + 3c128 — —5 + 3¢1223 + 5\/5\/—304 (4x° + 12¢128 — 272* + 12¢422% + 4¢43) + ¢
— 4
6x
y(z)
7 f—i z3+4c1)?
4(x® +¢;) — 7 3 (/a0 (e
3\/9159 + 3c126 — Tx + 3ci2x3 + 5\/5\/—.@4 (4x° + 12¢128 — 27x* + 12¢122% 4+ 4¢43) + ¢
_>
y(z)
7 \f i) (z3+4¢c1)?
Az +c1) + 2i(v8+) 2+
3 27z4 3
29 + 3c128 — —5 + 3c1223 + 5\/5\/—304 (4x° + 12¢128 — 272* + 12¢122% + 4¢43) + ¢
_)
y(z) =0
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4.4 problem 4

Internal problem ID [4999]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.

Pearson 2018.

Section: Chapter 2, First order differential equations. Review problems. page 79
Problem number: 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

3
y'+gy:x2—4x+3

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

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

2 42?2 3z o
6

o=ty

v Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 31

s

LDSolve [y' [x]+3*y[x]/x==x"2-4%x+3,y[x],x,IncludeSingularSolutions -> Truel

~—

(m)_>$_3+ﬁ_%+3_x
y 6 "B 5 4
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4.5 problem 6

Internal problem ID [5000]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Review problems. page 79
Problem number: 6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

2zy® — (-2 + 1)y =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 41

Ldsolve (2xx*xy(x) ~3-(1-x"2) *diff (y(x) ,x)=0,y(x), singsol=all) J
(@) = 1
Y Ve +2n(z—1)+2n(z+1)
1
y(@) = -

Vel +2hn(z—1)+2n(z+1)

v/ Solution by Mathematica
Time used: 0.202 (sec). Leaf size: 57

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

1
V2y/log (22 - 1) — ¢,
1
V2 log @ —1) —
y(z) =0

y(z) = —

y(z) =
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4.6 problem 7

Internal problem ID [5001]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 2, First order differential equations. Review problems. page 79
Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

t4 yl

t3y2+?=0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 164

Ldsolve(t‘B*y(t)“2+t‘4/(y(t)‘6)*diff(y(t),t)=0,y(t), singsol=all)

. 711n (t)*
-2
-2ttt
0=
-0
0=
oy - e (8) Ficos (5]

(1 + 7ln (t))
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v/ Solution by Mathematica
Time used: 0.182 (sec). Leaf size: 183

kDSolve [t~3xy[t]~2+t~4/(y[t]"6)*y' [t]==0,y[t],t,IncludeSingularSolutions -> Trﬁ.\e]

. 1
7
v == Vlog(t) — a1
1
y(®) = V7 log(t) — ¢
(-0
Y s - =
y(t) = — D7
\7/?\/7 log(t) — a1
y(t) = 7 LU
V7/1og(t) — e
y(t) - (_1)5/7
\ﬁv? log(t) — a1
y(t) . : (_1)6/7
VT3 log(t) — a1
y(t) = 0
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5.1 problem 1

Internal problem ID [5002]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 8, Series solutions of differential equations. Section 8.3. page 443
Problem number: 1.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

(1+2z)y" 2% +3y=0

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.016 (sec). Leaf size: 49

e B

Order:=6;
|dsolve ((x+1)*diff (y(x),x$2)-x"2+diff (y(x) ,x)+3%y(x)=0,y(x) ,type='series',x=0);

3 1 1 3 1 1 1
=[1=2 2, -, 3, - ,4_ .5 -3 4 05 D 6
y(z) ( 5% +2x +8x 0% )y(O)-I—(x 5% +3x g% (y) (0)+O(z°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 63

LAsymptoticDSolveValue [(x+D) *y' ' [x]-x"2xy ' [x]+3*y[x]==0,y[x],{x,0,5}] J

() = ¢ —$—5+z—4—$—3+z +c _3_x5+ac_4+w_3_3_x2+1
4 2078 T3 T W10 "8 72 2
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5.2 problem 2

Internal problem ID [5003]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 8, Series solutions of differential equations. Section 8.3. page 443
Problem number: 2.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

.sz” + 3y/ —yz = 0

With the expansion point for the power series method at x = 0.

X Solution by Maple

‘Order:=6;
‘dsolve(x“2*diff(y(x),x$2)+3*diff(y(x),x)-x*y(x)=0,y(x),type='series',x=0);

No solution found

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 85

-

LAsymptoticDSolveValue [x~2*y' ' [x]+3*y"' [x]-x*y[x]==0,y[x],{x,0,5}] J

1620 648 27 2 3
23x5 T2t 2 22
tol-o s — = +1

3z (30012°  613z*  162°  1* 2z )
y(z) = coe + + +=+—=+1)z

810 216 27 6
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5.3 problem 3

Internal problem ID [5004]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 8, Series solutions of differential equations. Section 8.3. page 443
Problem number: 3.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

(22 —2)y" +2y +sin(z)y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 49

‘Order:=6; ‘
dsolve((x“2—2)*diff(y(x),x$2)+2*diff(y(x),x)+sin(x)*y(x)=0,y(x),type='series'Lx=0);

N J

1 1 1 1, 1,1 1
—(1 3 4 5 1.2,1,3, 4.4 5\ D 6
y(z) ( 158+ g% T gg? )y(0)+<x+2x gt Tt e ) (y) (0)+0(z°)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 63

e

LAsymptoticDSolveValue [(x~2-2)*y"' ' [x]+2*y' [x]+Sin[x]*y[x]==0,y[x],{x,0,5}] J

J

z® ozt 28 e S
N A A rirryr
y(x) CI<80+48+12+ >+cz(16+8+6+2—|—x>
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5.4 problem 4

Internal problem ID [5005]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 8, Series solutions of differential equations. Section 8.3. page 443
Problem number: 4.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

(£ +2z)y"+3y —6yz =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 60

‘0rder:=6; ‘
Ldsolve((x‘2+x)*diff(y(x),x$2)+3*diff(y(x),x)—6*x*y(x)=0,y(x),type='series',Xf?);

y(@)
(14 32? — 52 4 Fat — 552° + 0 (29)) 2% + ¢y (In () (622 4 J2* — 22° + O (25)) + (-2 — 122 —

2
v/ Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 73

e

LAsymptoticDSolveValue [(x™2+x)*y' ' [x]+2*y' [x]-6*x*y[x]==0,y[x],{x,0,5}]

~—

4

7zt o,
y(m)—>02(%—€+x +1>

+a (1 (z° — 62* — 6) log(z) +

3

T + 24023 + 7222 + 180z + 36
36z
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5.5 problem 5

Internal problem ID [5006]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 8, Series solutions of differential equations. Section 8.3. page 443
Problem number: 5.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

P —-t-2)"+@E+1)d —(-2+¢t)z=0

With the expansion point for the power series method at ¢ = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 54

‘Order:=6; ‘
dsolve((t“2—t—2)*diff(x(t),t$2)+(t+1)*diff(x(t),t)—(t—2)*x(t)=0,x(t),type='se#ies',t=0);

N J

1 1 13 1
(14t tp Pa Ls
z(t) ( +2t 12t +96t 16t)x(0)

1 1 1 31
t4+ -2+ 83— —t*+ —5 | D 6
+<+4 + 4t~ o5t Tt 180 (z) (0) + O(t°)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 70

s

LAsymptoticDSolveValue[(t"2-t—2) *xx ' [e]+(t+1) *x ' [£]-(t-2)*x[t]==0,x[t] ,{t,0,5}i]

() to N 13t 3 N t2 1) 4 315 ¢t N t3 N t? e
T a\l——+—F———=+—+ C|\—F———F+ -+ —
W16 96 12 2 2\480 96 " 4 " 4
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5.6 problem 6

Internal problem ID [5007]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 8, Series solutions of differential equations. Section 8.3. page 443
Problem number: 6.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

-1y +1-2)y+ (2> —22+1)y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 54

‘Order:=6; ‘
dsolve((x“2—1)*diff(y(x),x$2)+(1—x)*diff(y(x),x)+(x‘2—2*x+1)*y(x)=0,y(x),type%'series',x=0);

N J

1 1 1 1
(14t 2ty toa 15
y(x) ( +2x i + T 15w>y(0)

= g — D
+ <w+2az +6x 2% + 0" (y) (0) + O(=z°)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 70

e B

LAsymptoticDSolveValue[(x“2-1)*y"[x]+(1-x)*y'[x]+(x‘2—2*x+1)*y[x]==O,y[x],{x,?,S}]

2 ozt 23z 2 ot 23 22
P A A r_r,. r.r
y(x) 61( 15+12 6+2+ )+C2(60 12+6+2+x)
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5.7 problem 7

Internal problem ID [5008]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 8, Series solutions of differential equations. Section 8.3. page 443
Problem number: 7.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

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

With the expansion point for the power series method at x = 0.
v Solution by Maple

Time used: 0.14 (sec). Leaf size: 58

‘0rder:=6;
‘dsolve(sin(x)*diff(y(x),x$2)+cos(x)*y(x)=0,y(x),type='series',x=0);

11 1 3 19
_ 1—= 42, 23 _ 9 4, 7 5 6
y() Cl"”( 2?2 Y 8% " 3% toen” T O )
+c(In(z) | —z+ 1m2 — im‘q‘ — ix“ + im5 + O (z°)
2 2 127 487 320

3 1 5 437
192 13 9 a4 B0 5 6
+( 2% +4£L' =767~ 28300° + O (2%

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 85

‘ AsymptoticDSolveValue [Sin[x]*y'"' [x]+Cos [x]*y[x]==0,y[x],{x,0,5}]

1
y(z) = ¢ (— (72* 4+ 1922° — 7202 4+ 576z + 576) — ——z(z° + 42® — 24z + 48) log(ac))

48
+c —3—x5+x—4+z—3—w—2+x
>\ 320 "48 "12 2
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5.8 problem 8

Internal problem ID [5009]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 8, Series solutions of differential equations. Section 8.3. page 443
Problem number: 8.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

ey — (z°— 1)y +2yz =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 49

‘Order:=6; ‘
dsolve(exp(x)*diff(y(x),x$2)-(x“2—1)*diff(y(x),x)+2*x*y(x)=0,y(x),type='serie#',x=0);

N J

y(z) = (1—%x3+£x4—%x5) y(0)+ (x—1x2+1x3—1x4+ﬁ$5) D(y) (0)+0(z°)

v Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 63

e B

LAsymptoticDSolveValue [Exp[x]*y'' [x]-(x"2-1)*y' [x]+2*x*y[x]==0,y[x],{x,0,5}] J

(x) = c _3_x5+x_4_x_3+1 +c @—E—I—x—?)—x—z—l—x
YW=\ T T4 T 3 2\120 " 24 T3 7 2
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5.9 problem 9

Internal problem ID [5010)]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 8, Series solutions of differential equations. Section 8.3. page 443
Problem number: 9.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

sin(z)y" —In(z)y=0

With the expansion point for the power series method at x = 0.

X Solution by Maple

‘Order:=6;
‘dsolve(sin(x)*diff(y(x),x$2)-1n(x)*y(x)=0,y(x),type='series',x=0);

No solution found
X Solution by Mathematica

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

AsymptoticDSolveValue [Sin[x]*y'"' [x]-Log[x]*y[x]==0,y[x],{x,0,5}]

N\ J

Not solved
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5.10 problem 11

Internal problem ID [5011]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.

Pearson 2018.

Section: Chapter 8, Series solutions of differential equations. Section 8.3. page 443
Problem number: 11.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

y+(x+2)y=0

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.015 (sec). Leaf size: 36

‘Order:=6;
‘dsolve(diff(y(x),x)+(x+2)*y(x)=0,y(x),type='series',x=0);

_(1_ 3o 13 5 3 s 6
y(z) = (1 20+ 50° — 2o’ — et 4 oo )y(0)+0(33)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 39

-

LAsymptoticDSolveValue [y' [x]+(x+2)*y [x]==0,y[x],{x,0,5}]

| —

3z 5rt 3 322 )
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5.11 problem 12

Internal problem ID [5012]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.

Pearson 2018.

Section: Chapter 8, Series solutions of differential equations. Section 8.3. page 443
Problem number: 12.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y—y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 34

‘0rder:=6;
‘dsolve(diff(y(x),x)-y(x)=0,y(x),type='series',x=0);

1 1 1 1
- (1 +2, .3 4 5 6
y(z) ( +x+2x—r§:+2ﬁz+1%x)ymy+0@)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 37

e

kAsymptoticDSolveValue [y' [x]-y[x]==0,y[x],{x,0,5}]

~—

2 ozt d 2P
L v 1
y(x)—)cl<120+24+ 6 4+ 2 +z+ )
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5.12 problem 13

Internal problem ID [5013]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 8, Series solutions of differential equations. Section 8.3. page 443
Problem number: 13.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

2 —x2=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 16

p
‘0rder:=6;
‘dsolve(diff(z(x),x)-x‘2*z(x)=0,z(x),type='series',x=0);

3

A(z) = (1 + %) 2(0) + O(z°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 15

LAsymptoticDSolveValue [z' [x]-x"2*z[x]==0,z[x],{x,0,5}]

z2(z) = (%3 + 1)
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5.13 problem 14

Internal problem ID [5014]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 8, Series solutions of differential equations. Section 8.3. page 443
Problem number: 14.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

(2 +1)y"+y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 34

‘0rder:=6;
‘dsolve((x‘2+1)*diff(y(x),x$2)+y(x)=0,y(x),type='series',x=0);

y(z) = (1 — %x2 + éx‘*) y(0) + (x - %x3 + %ﬁ) D(y) (0) + O(z°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42

LAsymptoticDSolveValue [(x~2+1)xy' ' [x]+y[x]==0,y[x],{x,0,5}] J

(x) = c 7—x5—x—3+x +c x_4_x_2+1
y 2\120 ~ 6 e 2
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5.14 problem 15

Internal problem ID [5015]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.

Pearson 2018.

Section: Chapter 8, Series solutions of differential equations. Section 8.3. page 443
Problem number: 15.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Y+ -1y +y=0

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 49

e

Order:=6;
‘dsolve(diff(y(x),x$2)+(x—1)*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);

_ ]‘ 2 1 3 1 4 ]‘ 5 ]‘ 2 ]‘ 3 1 4 6
y(x)_<1 S0 = o+t 050" | y(0)+ (ot g2t - et~ D(y) (0)+0(=°)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 63

-

LAsymptoticDSolveValue [y'' [x]+(x-1)*y' [x]+y[x]==0,y[x],{x,0,5}]

| —

xt 23 P o xt 23 x?
N A ryr_ v r 1
y(x) 02( 6 6+2+x)+01(20+12 5 2—|— )

123



5.15 problem 16

Internal problem ID [5016]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.

Pearson 2018.

Section: Chapter 8, Series solutions of differential equations. Section 8.3. page 443
Problem number: 16.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

y' =2 +y=0

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 52

‘0rder:=6;
‘dsolve(diff(y(x),x$2)—2*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);

y(z) = (1 - %ﬁ - %xg - %x“ - %xs) y(0)
+(o+a?+ 2+ it o D(y) (0) + O(=°)
2 6 24

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 66

e

kAsymptoticDSolveValue [y'' [x]-2*y' [x]+y[x]==0,y[x],{x,0,5}]

~—

2 ot 2 22 x> ot 2B
y(w)—>cl( ——————— —+1)+c2(ﬂ+g+5+x2+x)
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5.16 problem 17

Internal problem ID [5017]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 8, Series solutions of differential equations. Section 8.3. page 443
Problem number: 17.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [ Lienard]

w' — 2w +w=0

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 44

‘Order:=6;
Ldsolve(diff(w(x),x$2)-x“2*diff(w(x),x)+w(x)=0,w(x),type='series',x=0); J

(1 1o 1 4 1 4 1 1, 1 5 6
w(m)-(l 5% —|—24x 2Ox)w(0)+(x 62 +12z +120z D(w) (0)+O(z°)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 56

LAsymptoticDSolveValue [w'' [x]-x"2%w' [x]+w([x]==0,w[x],{x,0,5}] J

ozt LB ozt x?
w(x)—)cz(ﬁo+ﬁ—g+x)+cl(——+———+1>
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5.17 problem 18

Internal problem ID [5018]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 8, Series solutions of differential equations. Section 8.3. page 443
Problem number: 18.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

2z-3)y" —yz+y=0

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 34

e B

Order:=6;
‘dsolve((2*x-3)*diff(y(x),x$2)—x*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);

_ 1o, 1 s 5 4 1 5 6
y(z) = <1+6x +ont’ + ot oo y(0) + D(y) (0) z + O(z°)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 41

-

LAsymptoticDSolveValue [(2*%x-3)*y' ' [x]-x*y' [x]+y[x]==0,y[x],{x,0,5}]

| —

(x) — ¢ x_5+5_x4+x_3+x_2+1 + cox
y \540 T648 T27 " 6 2

126




6.1
6.2
6.3
6.4
6.5
6.6
6.7
6.8
6.9
6.10
6.11
6.12
6.13
6.14
6.15
6.16
6.17
6.18
6.19
6.20
6.21
6.22
6.23
6.24
6.25
6.26

Chapter 8, Series solutions of differential

equations. Section 8.4. page 449
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6.1 problem 1

Internal problem ID [5019]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 1.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

(1+2z)y" —3yz+2y=0

With the expansion point for the power series method at x = 1.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 54

e B

Order:=6;
|dsolve((x+1)*diff (y(x),x$2)-3+x*diff(y(x),x)+2+y(x)=0,y(x) ,type='series', ,x=1);

2 6 48 240

+ (m SR (€2 g e C 2V B 1)5> D(y) (1) + O(z°)

y(x)=<1_(w—1) C(@-1* 5@-1' -1 >y(1)

4 3 6 120

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 87

e hY

AsymptoticDSolveValue [(x+1)*y'' [x]-3*xxy' [x]+2*y[x]==0,y[x],{x,1,5}]

N\ J

y(z) = o (—ﬁ(x —1)p - %(x _ 1yt - %(m —1)p - %(x —1) 4 1>
+c2(%(x— 1) + é(w— 1) + %(ac— 1)3+Z(x— 1) 42— 1)
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6.2 problem 2

Internal problem ID [5020]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 2.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Hermite]

y' —y'r—3y=0

With the expansion point for the power series method at x = 2.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 50

e B

Order:=6;
‘dsolve(diff(y(x),x$2)—x*diff(y(x),x)—3*y(x)=0,y(x),type='series',x=2);

_ 3($_2)2 3
y(m)—<1+T+(x—2)+ 3 + 1

+ <x ot (w—2p42E 2’ B2 5e - 2)5) D(y) (2) + O(«®)

3 12

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 79

-

AsymptoticDSolveValue[y'' [x]-x*y' [x]-3*y[x]==0,y[x],{x,2,5}]

N\ J

y(z) = o (Z(x— 2)° + g(x— 2+ (z—2)° + g(ac _9) 4 1)
+02<g(w—2)5+g(x—2)4+g(x—2)3+(x—2)2+x—2>
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6.3 problem 3

Internal problem ID [5021]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 3.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

(*+z+1)y" —3y=0

With the expansion point for the power series method at x = 1.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 49

( N

Order:=6;
‘dsolve((1+x+x‘2)*diff(y(x),x$2)—3*y(x)=0,y(x),type='series',x=1);

6 72 20

+ (:c PR Gk S e Y G 1)5> D(y) (1) + O(a®)

y(z):<1+(x—21) @1, @' (@-1) )y(l)

6 12 24

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 78

e hY

AsymptoticDSolveValue [ (1+x+x~2)*y'' [x]-3*y[x]==0,y[x],{x,1,5}]

N\ J

y(z) = o (—21—0(35 —1) 4 7—72@ _1)i - %(m —1)P 4 %(w —1)2 4 1)
+02(2—14(x— 1)° — 1—12(58— 1)* + é(x— 124z — 1)
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6.4 problem 4

Internal problem ID [5022]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 4.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

(2" —b5x+6)y" —3yz—y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 49

‘Order:=6; ‘
dsolve((x“2—5*x+6)*diff(y(x),x$2)—3*x*diff(y(x),x)—y(x)=0,y(x),type='series',#=0);

N J

1 5 5 11
(1t 23, O 4 5
y(@) ( TR Ta6” T3u” T 1206" ) y(0)

- i =7 D
+ (x+9x + 108% + 1080x) (y)(O)—l—O(a:)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 63

s

LAsymptoticDSolveValue [(x"2-5*x+6) xy' ' [x]-3*x*y' [x]-y[x]==0,y[x],{x,0,5}]

~—

(x) = ¢ &335+5_x4+x_3+z +c @+5_x4+5_x3+x_2+1
y 211080 " 108 " 9 1\ 1296 " 324 T 216 " 12
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6.5 problem 5

Internal problem ID [5023]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 5.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [ Lienard]

y' —tan(z)y’ +y =0

With the expansion point for the power series method at x = 1.
v Solution by Maple
Time used: 0.016 (sec). Leaf size: 106

‘Order:=6;
Ldsolve(diff(y(x) ,x$2) -tan (x) *diff (y (x) ,x)+y (x)=0,y(x) ,type='series',x=1); J

J(&) = (1_ (x—21) tan(1) (z — 1) +(1 ~sec(1) )(x_1)4

6 12 8
tan (1) (1 — 4sec (1)) (z — 1)°
+ 0 ) y(1)
L (x— L+ tan (1) éx —1)? 4 tan (1)23(m —1)? N tan (1) (2sec (lg -1)(z—1)
N (5 —27sec (1) +1224(1)sec(1) ) (z—1) > D) (1) + 0(=")
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v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 442

LAsymptoticDSolveValue [y'' [x]-Tan[x]*y' [x]+y[x]==0,y[x],{x,1,5}]

y(z) = 1 ( 214(95 )4 —%(x—1)2+%(x—1)5 (— tan®(1) — tan(1)) —1—;0(93—1)%&113(1)

- %(x — 1)°tan(1) (1 + tan (1)) 10(1- 1) tan(1) (=1 — tan®(1))
1 4 4,2 1 5
lz(x —1)* (-1 —tan®*(1)) — (x —1)*tan?(1) + @(x —1)°tan(1)

_é(x—l) tan(l)—i—l)-{—cQ(l;O(x 1) é(x—l) +x+Elo(x 1)®tan*(1)

1 . X 1
- B(m —1) taln(l) (—tan®(1) — tanl(l)) — E(m —1)* (—tan®(1) — tan(1))
+ —4( —1)*tan3(1) — 4—0(35 —1)° (-1 —tan®*(1)) (1 + tan®(1))

2
1 5 2 2 1
- 4—(:6 —1)®tan®(1) (1 + tan®(1)) — E(x —1)° (1 + tan®(1))

1 51,02 2 1 2
1 - E( — 11) tan®(1) (—1 — tan®(1)) + m(lm —1)° (-1 — tan®(1))
—E(ﬂv—l)5 t{:m2(1)—§(9:—1)4 tan(1) (—1—tan®(1)) — 6(35—1)3 (—1—tan®(1)

+é(x—1)3tan2(l)—%(a:—l) (—1— 3tan*(1) — 4tan’(1)
1

)
)
4 1 2
— E(x —1)*tan(1) + é(x —1)*tan(l) — 1)

133



6.6 problem 6

Internal problem ID [5024]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 6.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

(z°+1)y" —y'z+2yz® =0

With the expansion point for the power series method at x = 1.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 54

( N

Order:=6;
|dsolve ((1+x"8)*diff (y(x) ,x$2)-x*diff (y(x) ,x)+2#x 2%y (x)=0,y(x) ,type="series' ,x=1);

2 6 48 240
+ (m— O N b M G S 1)5> D(y) (1) +O(z°)

y(x)=<1_(x—1) BRCE CA V(G >y(1)

4 6 8 12

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 78

e hY

AsymptoticDSolveValue [(1+x73)*y' ' [x]-x*y' [x]+2*x*y[x]==0,y[x],{x,1,5}]

N\ J

y(z) = ¢ (—2—10(:c -1)°+ é(x —1)* - %(x - 1)+ 1)
+c2<%(x— 1) — i(w— )= L1y }l(x_ 1) 42— 1)
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6.7 problem 7

Internal problem ID [5025]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

Y +2(zx—-1)y=0

With the expansion point for the power series method at x = 1.
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 21

‘Order:=6;
‘dsolve(diff(y(x),x)+2*(x—1)*y(x)=0,y(x),type='series',x=1);

Ja) = (1 -1+ %) y(1) +0(s*)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 24

‘ AsymptoticDSolveValue[y' [x]+2*(x-1)*y[x]==0,y[x],{x,1,5}]

y(z) = o (%(w 1) - (z—124 1)
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6.8 problem 8

Internal problem ID [5026]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

—2yr+y =0

With the expansion point for the power series method at x = 1.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 36

‘0rder:=6;
‘dsolve(diff(y(x),x)—2*x*y(x)=0,y(x),type='series',x=1);

y(z) = <—1 +2r43(z—1)%+ 10(“’; Dl 19(9”6_ DI 13(965_ D) ) y(1) + 0 (%)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 47

LAsymptoticDSolveValue [y' [x]-2*x*y[x]==0,y[x],{x,1,5}] J
13 19 10
y(x) = a (E(a: —1)°+ E(x —-1)*+ g(x — 1P +3(z—-1)*+2(x—1)+ 1)
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6.9 problem 9

Internal problem ID [5027]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 9.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

(2 —2z)y"+2y=0

With the expansion point for the power series method at x = 1.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 32

‘Order:=6;
dsolve ((x~2-2%x) *diff (y(x) ,x$2)+2*y(x)=0,y(x) ,type="'series',x=1);

N J

y(z) = <1+(:c—1)2+(x_31) )y(1)+<$—1+($_31) +2($1_51) >D(y) W+0)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 47

LAsymptoticDSolveValue [(x~2-2*x)*y' ' [x]+2*y[x]==0,y[x],{x,1,5}] J

y(z) = o (%(z— 1) 4 (z — 1)2+1) +62(%(a¢— 1) + %(m— 1) 4o — 1)
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6.10 problem 10

Internal problem ID [5028]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 10.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

22y —yz+2y=0

With the expansion point for the power series method at x = 2.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 49

e B

Order:=6;
‘dsolve(x‘Z*diff(y(x),x$2)-x*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=2);

4 24 192

+ (m—2+ @-2 @-2 (@-2° (x_2)5> D(y) (2) + O(z%)

(&) = <1_(x—2) L @-2' @-2) )y(2)

4 12 48 192

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 78

e hY

AsymptoticDSolveValue [x~2*y'' [x]-x*y' [x]+2*y[x]==0,y[x],{x,2,5}]

N\ J

y(z) = ¢ (—ﬁ(x -2)*+ i(z —2)* — Z(z—2)*+ 1>
+c2(—1—;2(x — 9+ %(w _o)t %(w D I L 2)
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6.11 problem 11

Internal problem ID [5029]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 11.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

$2yl/—y/+y=0

With the expansion point for the power series method at x = 2.
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 54

p
‘0rder:=6;
‘dsolve(x‘2*diff(y(x),x$2)—diff(y(x),x)+y(x)=0,y(x),type='series',x=2);

8 32 512 2048

* <m -2+ _82) N 7(369_6 2 37(?5;62) N 2113((;67;02) ) D) (2)+0(")

y(x)=(1_(“’”‘2) L@-2' 3@-2' (@-2) )y(2)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 87

LAsymptoticDSolveValue [x~2xy' ' [x]-y' [x]+y[x]==0,y[x],{x,2,5H J

y(z) = o ((3”254?5 - 5—:1”2(35 — o)t 3l2(x _op %(m —9)2 4 1)

211(z —2)° 37(z—2)* 7 , 1 ,
— — L @—2P 4 @-2 _2
+ 2( 0720 T 136 g0 2 tgle—2 4w
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6.12 problem 12

Internal problem ID [5030]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 12.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

v +Bz—1)y —y=0

With the expansion point for the power series method at x = —1.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 54

e B

Order:=6;
| dsolve(diff (y(x),x$2)+(3*x-1)*diff (y(x),x)-y(x)=0,y(x),type='series' ,x=-1);

(&) = (1+(x—;1) +2(x;r1) +11(x21—1) +(x41r01) )y(—l)

+ (m—l— 1+2(x+1)>°+ Mz ;: 1) + 3z ; 1)’ + 4(3”;; 1)5> D(y) (-1)+O(z°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 85

e hY

AsymptoticDSolveValuel[y'' [x]+(3*x-1)*y' [x]-y[x]==0,y[x],{x,-1,5}]

N\ J

e e 2 e 1
y(x)—>cl(10(:c+1) +24(x+1) +3(3c—|—1) —|—2(x+1) +1

4 3 7
+CQ(B(9U+1)5+§(x+1)4+g(x+1)3+2(x+1)2+x—|—1)
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6.13 problem 13

Internal problem ID [5031]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 13.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

z' +sin(t)z =0

With initial conditions

With the expansion point for the power series method at ¢ = 0.
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 14

‘Order:=6;
‘dsolve([diff(x(t),t)+sin(t)*x(t)=0,x(0) = 1],x(t) ,type='series',t=0);

1, 1
2(t) =1- "+ gt‘* +0(t%)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 19

AsymptoticDSolveValue [{x' [t]+Sin[t]*x[t]==0,{x[0]==1}},x[t],{t,0,5}]

N\ J

4 2

LA |
ac(t)—>6 2+
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6.14 problem 14

Internal problem ID [5032]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.

Pearson 2018.

Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 14.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

y —ey=0

With initial conditions

[y(0) = 1]
With the expansion point for the power series method at x = 0.

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

‘0rder:=6;
dsolve([diff (y(x),x)-exp(x)*y(x)=0,y(0) = 1],y(x),type='series',x=0);

N\

1
y(x):1+x+x2+gx3+gx4+£x5+0(x6)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 30

r

LAsymptoticDSolveValue [{y' [x]-Exp[x]*y[x]==0,{y[0]==1}},y[x],{x,0,5}]

| —

13x5+5—x4+5—x3+x2+x+1
30 8 6

y(z) —
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6.15 problem 15

Internal problem ID [5033]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 15.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

(x2+1)y”—y’e”’+y=0

With initial conditions

[y(0) =1,4/(0) =1]
With the expansion point for the power series method at x = 0.

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

N

(Order:=6; ‘
‘dsolve([(x“2+1)*diff(y(x),x$2)—exp(x)*diff(y(x),x)+y(x)=0,y(0) = 1, D(y) (0) =‘1],y(x),type='

_ 14 1 5 6
y(m)—1+x+24x +5o® + O (z°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 20

LAsymptoticDSolveValue [{(x~2+1)*y"' ' [x]-Exp [x]*y' [x]+y[x]==0,{y[0]==1,y"' [0] ==1}J} ,y[x],{x,0,5}]

x® ozt
- — 4+ — 1
y(x) 6O+24—|—:c+
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6.16 problem 16

Internal problem ID [5034]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 16.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y”+ty’—|—ety — 0

With initial conditions

[¥(0) = 1,4/(0) = —1]

With the expansion point for the power series method at ¢ = 0.

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

‘0rder:=6; ‘
dsolve([diff (y(t),t$2)+t*diff (y(t),t)+exp(t)*y(t)=0,y(0) = 1, D(y) (0) = —1],ykt),type='serie

N\ J

1, 1,4 1 1
=1 —t— 24 23 4 Tt 5 6
y(t) t— gt gt gt gt + 0 (t°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 36

LAsymptoticDSolveValue [{y'' [t]1+t*y' [t]+Exp[t]*y[t]==0,{y[0]==1,y' [0]==-1}},y [tJ] ,{t,0,5}]

t° 3 2
) —+—+4+————t+1
W= tete gt
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6.17 problem 19

Internal problem ID [5035]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 19.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Y —y'e* +cos(z)y =0

With initial conditions

[v(0) = —1,4'(0) = 1]
With the expansion point for the power series method at = 0.

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

e B

Order:=6;
‘dsolve([diff(y(x),x$2)—exp(2*x)*diff(y(x),x)+cos(x)*y(x)=0,y(0) = -1, D(y)(O)‘= 1],y(x) ,type

1 1 31
y(x) = —1+x—|—x2+§x3+§x4+@x5+0(:ﬂ6)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 30

e hY

AsymptoticDSolveValue [{y'' [x]-Exp[2*x]*y' [x]+Cos[x]*y[x]==0,{y[0]==-1,y"'[O ==*1}} ,y[x1,{x,0,5

N\ J

31x5+x4+w3+x2+x 1
60 2 2

y(z) —
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6.18 problem 21

Internal problem ID [5036]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 21.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

Yy — yz = sin (z)

With the expansion point for the power series method at = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 25

‘Order:=6;
Ldsolve(diff(y(x),x)-x*y(x)=sin(x),y(x),type='series',x=0); J

2 .T4

_ 12 14 r T 6
y(m)—<1+2x —|—8x)y(0)+ 5 +12+O(x)

v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 37

‘ AsymptoticDSolveValue[y' [x]-x*y[x]==Sin[x],y[x],{x,0,5}]

xt  z? xt  z?
y(x)—>ﬁ+?+cl —++1
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6.19 problem 22
Internal problem ID [5037]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 22.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

w4+ wx = €°

With the expansion point for the power series method at x = 0.

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 31

‘Order:=6;

‘dsolve(diff(w(x),x)+x*w(x)=exp(x),w(x),type='series',x=0);

1 1 2 3 4 5
w(z) = (1—§x2+§z4)w(0)+x+x——m——m——l—x——l—O(xﬁ)

v/ Solution by Mathematica

Time used: 0.011 (sec). Leaf size: 52

LAsymptoticDSolveValue [w' [x]-x*w[x]==Exp[x],w[x],{x,0,5}] J

T
tot ot s tal =+

2
wz) = oyttt 8 2

132> 2* 23 z? (x4 )
+1)+4+zx
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6.20 problem 23

Internal problem ID [5038]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 23.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _nonhomogeneous]]

vz +z=22+2z+1

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 42

~N

p
‘0rder:=6; ‘
‘dsolve(diff(z(x),x$2)+x*diff(z(x),x)+z(x)=x‘2+2*x+1,z(x),type='series',x=0);

_ 1, 1, 1, 1 4 2 z3 ozt a2 6
2(x) = (1 5% T3 ) z(O)—l—(x LR D(z) (0)+ 5 T3 51 15+O(x )
v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 70
‘ AsymptoticDSolveValue[z'' [x]+x*z' [x]+z[x]==x"2+2*x+1,z[x],{x,0,5}] ‘

2 ot 23 z? I zt z?
L s st LT T |
z(z) — 5 24+3+2+62(15 3+w)+C1<8 2+ )
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6.21 problem 24

Internal problem ID [5039]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 24.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y' — 2z + 3y = 2?

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 36

‘0rder:=6; ‘
Ldsolve(diff(y(x),x$2)—2*x*diff(y(x),x)+3*y(x)=x‘2,y(x),type='series',x=0); J

y(z)=(1- §x2 1 y(0)+ (= — L g D(y) (0) + i + O(z°)
2 8 6 40 12
v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 49
LAsymptoticDSolveValue [y'' [x]-2*x*y' [x]+3*y[x]==x"2,y[x],{x,0,5}] J

xt z® 28 xt 322
y(x)—>E+02 —E—g-l-x +c —§—7+1

149



6.22 problem 25

Internal problem ID [5040)]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 25.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

(2 +1)y" — y'z+y = cos ()

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 28

‘Order:=6; ‘
dsolve((1+x‘2)*diff(y(x),x$2)—x*diff(y(x),x)+y(x)=cos(x),y(x),type='series',x%O);

N

y(z) = (ix‘l — %wz + 1) y(0) + D(y) (0)z + %2 - % + O(z°)

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 41

e

kAsymptoticDSolveValue [(1+x~2) *y' ' [x]-x*y' [x]+y[x]==Cos [x],y[x],{x,0,5}]

~—

4 .’132 4 2

y(x)—)—%+3+cl<;—4—%+l)+02x
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6.23 problem 26

Internal problem ID [5041]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 26.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y' —y'z+ 2y = cos (x)

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 33

e B

Order:=6;
‘dsolve(diff(y(x),x$2)—x*diff(y(x),x)+2*y(x)=cos(x),y(x),type='series',x=0);

y(z) = (—2*+ 1) y(0) + (z — lp_ Lo D(y) (0) + v + O(z°)
6 120 2 24
v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 47
LAsymptoticDSolveValue [y'' [x]-x*xy' [x]+2*xy[x]==Cos[x],y[x],{x,0,5}] J
zt  x? N A
y(.’E) — —ﬂ+5+cl(1—.’£ ) +CQ(—m — E—F.’IJ‘)
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6.24 problem 27

Internal problem ID [5042]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 27.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

(-2 +1)y" -y + y =tan(z)

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 53

‘Order:=6; ‘
dsolve((l—x‘Q)*diff(y(x),x$2)—diff(y(x),x)+y(x)=tan(x),y(x),type='series',x=0?;

N J
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v/ Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 197

LAsymptoticDSolveValue [(1-x"2)*y'' [x]-y' [x]+y[x]==Tan[x],y[x],{x,0,5}]

6

(z) > c z_+x_5+x_4+x_2+z +c _7_ac5_x_4_x_3_$_2+1
4 2060 " 120 T 24 T 2 1

I A U Y S S
20 12 6 2 815
+

r _z

8 3

8 b ot 2z 67z6 3z° * 28
S A -5 ts 3

60 120 24 2
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6.25 problem 28

Internal problem ID [5043]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 28.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" — sin (z) y = cos (z)

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 35

e B

Order:=6;
‘dsolve(diff(y(x),x$2)—sin(x)*y(x)=cos(x),y(x),type='series',x=0);

2 ozt b

y(z) = (1 + éx?’ — %:ﬁ) y(0) + (x + 1—12x4) D(y) (0) + 5 "uToT O(z°)

v/ Solution by Mathematica

Time used: 0.02 (sec). Leaf size: 56

LAsymptoticDSolveValue [y'' [x]-Sin[x]*y[x]==Cos[x],y[x],{x,0,5}]

O PN S S D (O
x ——— 4| —-+z —tal—-——=+—
y 40 24 T2\ 12 2 TN\ 1207 6
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6.26 problem 29

Internal problem ID [5044]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.

Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 29.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

(-2 +1)y" —2y'z+n(n+1)y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 101

‘0rder:=6; ‘
dsolve((l—x‘Q)*diff(y(x),x$2)—2*x*diff(y(x),x)+n*(n+1)*y(x)=0,y(x),type='seri%s',x=0);

N J

n(n+1)z? n(nd+2n?—5n—6)z*
o) = (1= HOEDE i 2B
24 0 9) .3 4 3 _12n2 _ 5
+<x_(n +n6 2)x +(n +2n 13{120 14n +24) z )D(y)(0)+0(x6)

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 120

kAsymptoticDSolveValue [(1-x"2)*y' ' [x]-2*x*y' [x]+n*(n+1)*y[x]==0,y[x],{x,0,5}] J

y(x) = ¢y L(n2—|—n) x5+l(—nQ—n)z‘r’—l-l(—nQ—n)x?’—l—x—s—l——3—I—x
120 60 6 5 3
+cl(2—14(n2—|—n) x4+1(—n2—n)x4—|—%(—n2—n)m2+1>
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