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1.1 problem 1

Internal problem ID [4403]

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]

Yy —sin(y+z)=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: 37.116 (sec). Leaf size: 501

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

(z+c1)sin (%) — (z—2+c1) cos () )
V2/(z— (1 +i)+eci)(x— (1 —4) +e)

(z+c1)sin (2) — (z — 2+ c1) cos ()
V2/(x— (1+4) +ei)(z— (1 —1) +c1)

(z—2+c1)cos (%) — (z+cy)sin () )

y(x) — —2arccos (

y(x) — 2arccos (

V2 /(z = 1+ +e)e— (1-i) +a)

(—2+c1)cos (%) — (z+ci)sin (2) )
V2\/(z =1+ +e)(z—1—i)+a)

0 () s (3
y(x) — —2arccos ( 7 )
y(z) — 2arccos <C°S (5)\;;11 (%))
y(z) = —2arccos (Sin (%)\;;05 (%))

sin (§) — cos <%>>
\/§

(z —2)cos (£) — zsin (%))

2(x —2)z+4

y(x) — —2arccos (

y(x) — 2arccos <

y(x) — 2arccos (

y(x) — —2arccos (

(x — 2) cos (g) — rsin (g))

2(x —2)z+4

y(x) — 2arccos (

zsin () — (z — )cos(%))
V2(x—2)z+4

zsin (£) — (z — 2) cos (%))

2(x —2)z+4

y(x) — —2arccos (

y(x) — 2arccos (



1.2 problem 2

Internal problem ID [4404]

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]

v -4 +3y—1=0

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: 1.285 (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) —

| — oo+~ 0o|

y(z) =



1.3 problem 3
Internal problem ID [4405]

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*) —8t>=0

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: 0.284 (sec). Leaf size: 34

N
LDSolve [s' [t]==t*Logls[t]~(2%t)]1+8*t~2,s[t],t,IncludeSingularSolutions -> True] J

Explnt 1Ei(1 1)+4 2t3
s(t) — InverseFunction xpIntegralFi(log(#1) + )&} {_ + 61}

et 3



1.4 problem 4

Internal problem ID [4406]

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]

yey+z
Vo
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) J

ivV2eV?Eir (-2 +iv2)  iv2e V2Ei (-2 —iv2)

v/ Solution by Mathematica

Time used: 0.97 (sec). Leaf size: 81

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

y(x) — InverseFunction[ExpIntegralEi(—#1)&] | ¢

ieiv2 ( e?V? ExplntegralEi (z — iv/2) — ExplntegralEi (z + zﬁ))
2v2




1.5 problem 5
Internal problem ID [4407]

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 [_separable]

(zy*+3y*)y — 22 =0

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 + 6)7

=
=

(—18In(x +3)+ 1 +62)°  iV/3(=18In(z +3) + c; + 62)

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

v/ Solution by Mathematica
Time used: 0.267 (sec). Leaf size: 85

e B

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

y(z) = —v/—3%/2z — 6log(z + 3) + ¢,
y(z) = V3/2x — 6log(z + 3) + ¢
y(z) = (-1)23/3/22 — 6log(z + 3) + 1




10

1.6 problem 6
Internal problem ID [4408]

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] \J

Not solved



11

1.7 problem 7

Internal problem ID [4409]

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]

1
/
yr—— =0
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) J

=

y(z) = (4In(z) + c1)
y(z) = —(Aln (z) + ¢
y(@) = —i(4ln (z) + ;)7
y(z) = i(4In (z) + c1)4

v/ Solution by Mathematica
Time used: 0.147 (sec). Leaf size: 84

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

y(z) = —V2V/log(z) + &1
y(z) = —iv2/log(z) + &1
y(z) = iv2{/log(z) + a1
y(z) = v2+/log(z) + &1
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1.8 problem 8
Internal problem ID [4410)]

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]

2 —3xt? =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)

o(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



e

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

13

1.9 problem 9

Internal problem ID [4411]

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

-

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

v Solution by Mathematica

Time used: 60.165 (sec). Leaf size: 31

N

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

z(t) — %(1 +W(—4e 1t —cref +1)))



14

1.10 problem 10

Internal problem ID [4412]

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]

/! L . 0
Y Ve +1
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 123
Ldsolve (diff (y(x) ,x)=x/(y(x) "2*sqrt(1+x)),y(x), singsol=all) J
3
y(x) = (2\/x +1lz—4vz+1+ cl)
(z) = (2\/w—|— lz—4vx+1 —I—cl)% i\/§(2\/:v—l— lz—4vx+1 —|—cl)%
v = 2 2
1 1
(z) = 2vVz+1lz—4vVz+1+4¢)° N W32V +1lz—4vz+1+a)?
v = 2 2
v/ Solution by Mathematica
Time used: 2.115 (sec). Leaf size: 110
LDSolve [y' [x]==x/(y[x] ~2xSqrt[1+x]),y[x] ,x,IncludeSingularSolutions -> True] J

y(x) — </2\/x +1lz -4V + 1+ 3¢
y(z) — —\3/—1{'/2\/30 +1lz—4vVz + 1+ 3¢
y(z) = (=13 {’/2\/::; + 1z —4vz + 14 3¢,
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1.11 problem 11

Internal problem ID [4413]

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 (xxdiff (v(x),x)=(1-4*v(x)"2)/(3*v(x)),v(x), singsol=all) J




16

v/ Solution by Mathematica
Time used: 1.929 (sec). Leaf size: 67

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

1 eda
’U(.’II) — —=\/1+ m
1 e8a
v(z) — 3 1+ 53
v(z) > —=
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1.12 problem 12

Internal problem ID [4414]

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]

sl
z2+1

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(x)
_arcsin (RootOf (z*_Z+ _Z+ 22® 7 — z*sin (4c; — _2) + 4a® cos (4ey — __Z) + 6z%sin (4e; — __2) — 4
B 2
v/ Solution by Mathematica
Time used: 0.53 (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]
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1.13 problem 13

Internal problem ID [4415]

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

=0

y —32*(1+ %)

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

e

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

~—

v/ Solution by Mathematica
Time used: 0.241 (sec). Leaf size: 81

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

~—

B i(z® + c1)
y(@) V@ lta) @ +lta)
i(z®+ )
v = e Tt @1t a)
y(x) = —i

y(x) =1



19

1.14 problem 14

Internal problem ID [4416]

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]

3

r—z—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)

1
z(t) = —
e %c; —1
1
z(t) = — —
e ¢y —1

v/ Solution by Mathematica
Time used: 60.07 (sec). Leaf size: 57

LDSolve [x'[t]-x[t]"3==x[t],x[t],t,IncludeSingularSolutions -> True]

et
z(t) » —
V—1+4 e2tte)
: t+c1
2(t) = ——2

V=1 + e2(t+e1)
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1.15 problem 15

Internal problem ID [4417]

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 [_separable]

T4z +e%yy =0

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) = —\e ¢ — 1
v/ Solution by Mathematica

Time used: 4.187 (sec). Leaf size: 65

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

N\

y(z) — —\/ —1 4 e H2a

o) > YT
y(r) — —i

y(z) =i
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1.16 problem 16

Internal problem ID [4418]

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]

yl cos(z)

g—l—ye sin(z) =0

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(x) —c

v/ Solution by Mathematica

Time used: 0.3 (sec). Leaf size: 21

LDSolve [1/y[x]*y' [x]+y[x]*Exp[Cos[x]]*Sin[x]==0,y[x],x,IncludeSingularSolutions —>J True]
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1.17 problem 17

Internal problem ID [4419]

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+y*)tan(z) =0

With initial conditions

[4(0) = V3|
v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 12
[dsolve( [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: 0.264 (sec). Leaf size: 15

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

y(z) — cot <log(cos(x)) + %)



23

1.18 problem 18

Internal problem ID [4420]

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 —2°(1-y)=0

With initial conditions

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

Ldsolve([diff(y(x),x)=x"3*(1—y(x)),y(O) = 3],y(x), singsol=all)

-/

w4
y(r) =1+2e 7

v/ Solution by Mathematica

Time used: 0.042 (sec). Leaf size: 18

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

z4
y(x) > 27 +1
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1.19 problem 19

Internal problem ID [4421]

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]

Do |

—+v/1+ycos(z)=0

With initial conditions

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

-

Ldsolve( [1/2*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]]1*Cos[x] ,{y [Pi]==0}},y[x],x, IncludeSingularSolutior;Js -> Truel

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



1.20 problem 20

Internal problem ID [4422]

25

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]

472 —x — 2

2/

Ty — =0
YT @t D01y

With initial conditions

v Solution by Maple

Time used: 0.125 (sec). Leaf size: 38

| dsolve([x~2xdiff (y(

x),x)=(4*x"2-x-2) / ((x+1)*(y(x)+1)) ,y(1) = 1],y(x), singsol=a11b

y(z) =

—z+v2/z@Bln(z+1)z+zln(z) —3In(2)z +2)

T

v Solution by Mathematica

Time used: 0.296 (sec). Leaf size: 36

e

kDSolve [{x~2xy' [x]==(4*x"2-x-2)/((x+1) *(y[x]+1)) ,{y[1]==1}},y[x] ,x,IncludeSingula

?Folutions ->

y(z

- v/ 2z log(z) + 6z log(z + 1) — 6xlog(2) +4 .

NG
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1.21 problem 21

Internal problem ID [4423]

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

e B

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

e—9 cos(0)+sin(9)+%

y(0) =

e—26 cos(0)+2sin(8)+1
LambertW (e—29 cos(0)—2m+2 sin(9)+1)

v/ Solution by Mathematica

Time used: 3.725 (sec). Leaf size: 26

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

y(e) - \/W (62 sin(0)—29005(0)—2ﬂ'+1)
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1.22 problem 22

Internal problem ID [4424]

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]

2+ 2yy’ =0

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: 0.09 (sec). Leaf size: 18

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

Internal problem ID [4425]

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 (t* + 1)

v/ Solution by Mathematica
Time used: 0.431 (sec). Leaf size: 11

e

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

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

Internal problem ID [4426]

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 —82%¢ ¥ =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 (4z2 -3)

v/ Solution by Mathematica
Time used: 0.348 (sec). Leaf size: 17

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

y(z) = %log (4z* —3)
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1.25 problem 25

Internal problem ID [4427]

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]

Y —a*(1+9) =0

With initial conditions

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)

-/

23

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 -> True]

w3
y(z) > des —1
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1.26 problem 26

Internal problem ID [4428]

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]

VI+Y(z+1)=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: 0.154 (sec). Leaf size: 33

LDSolve [({Sqrt [y [x]]1+(1+x)*y' [x]==0,{y[0]==1}},y[x],x,IncludeSingularSolutions -> T}rue]

y(z) - § (log(z +1) —2)°

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

Internal problem ID [4429]

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]

With initial conditions

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)

i) = Y7

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 13

e

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

~—

y(z) = DawsonF(z)
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1.28 problem 27 part(b)

Internal problem ID [4430]

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=

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

v/ Solution by Mathematica
Time used: 0.321 (sec). Leaf size: 20

-

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

y(z) — {’/ 3e** DawsonF(z) + 1
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1.29 problem 27 part(c)

Internal problem ID [4431]

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 —/sin(z)+1(1+y*) =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(0) = 1],y(x), singsol=all)

y(z) = tan ( / " sin(al)d_s1 + g)

v/ Solution by Mathematica
Time used: 0.326 (sec). Leaf size: 29

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

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

Internal problem ID [4432]

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]

Yy —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 -> Truep

N J

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

Internal problem ID [4433]

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]

y —y3s =0

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: 0.167 (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 [4434]

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]

y —y3s =0

With initial conditions

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)

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) 557



e

L

1.33 problem 30

Internal problem ID [4435]

38

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]

Y —(@-3)(1+y)5 =0

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

dsolve(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: 0.201 (sec). Leaf size: 28

-

N\

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

y(z) = -1+ ﬁ((w —6)x + 2¢;)°

y(zr) —» —1
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1.34 problem 31 part(a)

Internal problem ID [4436]

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]

v —y*z=0

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

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

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

N

DSolvely' [x]==x*y[x]~3,y[x],x,IncludeSingularSolutions -> True]

1
z) = —
y(z) e P
1
xr) —
y(z) e
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1.35 problem 31 part(b.1)

Internal problem ID [4437]

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]

v —y*z=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

v/ Solution by Mathematica

Time used: 0.093 (sec). Leaf size: 16

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

y(z) = ﬁ
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1.36 problem 31 part(b.2)

Internal problem ID [4438]

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]

v —y*z=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

)= ——
v(@) = Ty

v/ Solution by Mathematica
Time used: 0.094 (sec). Leaf size: 16

kDSolve [{y' [x]==x*y[x]~3,{y[0]==1/2}},y[x],x,IncludeSingularSolutions -> Truel

1
y(z) = \/ﬁ
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1.37 problem 31 part(b.3)

Internal problem ID [4439]

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]

v —y*z=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

v/ Solution by Mathematica

Time used: 0.096 (sec). Leaf size: 18

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

2
y(z) — Vi
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1.38 problem 32

Internal problem ID [4440]

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 -y’ +3y—2=0

With initial conditions

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

-

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

e+ 2
y(m)_ex+1

v Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 14

-

N
LDSolve H{y' [x]==y[x]~2-3*y[x]+2,{y[0]==3/2}},y[x],x,IncludeSingularSolutions -> Trjue]

+1

_)
y(@) e*+1
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2.1 problem 1

Internal problem ID [4441]

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. Exercises.

page 54

Problem number: 1.
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

r?y +sin(z) —y =0

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

e

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

~—

y(x) = (/ —Sin(%)eidx + cl) e =

v/ Solution by Mathematica
Time used: 1.633 (sec). Leaf size: 38

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

y(x) B VE. (/190 _%nl(]ﬁ{[l])d}{[l] +Cl)
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2.2 problem 2

Internal problem ID [4442]

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. Exercises.

page 54

Problem number: 2.
ODE order: 1.

ODE degree: 1.

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

r+at—e"=0

X Solution by Maple

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

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

~—/



2.3 problem 3

Internal problem ID [4443]
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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. Exercises.

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

Ldsolve((t“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: 0.038 (sec). Leaf size: 28

e

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

~—

y(t) — V2 + le~arctan(®)
y(t) -0
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2.4 problem 4

Internal problem ID [4444]

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. Exercises.
page 54

Problem number: 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

3t—e'y —yln(t)=0

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

e

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: 0.233 (sec). Leaf size: 58

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

t
y(t) - te—te_ ExpIntegralEi(—t) (/ 3eEprntegralEi(—K[1])—K[l]K[l]—cosh(K[l])+sinh(K[1])+1dK[1]

1
+ Cl)
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2.5 problem 5

Internal problem ID [4445]

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. Exercises.
page 54

Problem number: 5.

ODE order: 1.

ODE degree: 1.

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

zx’ + 2t —sin(t) =0

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\

Not solved



50

2.6 problem 6

Internal problem ID [4446]

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. Exercises.
page 54

Problem number: 6.

ODE order: 1.

ODE degree: 1.

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

3r—r'+6=0

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)

| —

02 e 20 2
7‘(9)——3—3—3—2—74‘6 C1

v/ Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 30

[DSolve [3*r [\ [Thetal]]l==r' [\ [Thetal]l-\[Theta] “3,r[\[Thetal],\[Theta], IncludeSingul; Solutions -

r(6) - —39(39(9 F1)+2) e — %
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2.7 problem 7

Internal problem ID [4447]

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. Exercises.

page 54

Problem number: 7.
ODE order: 1.

ODE degree: 1.

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

y/_y_e3z:0

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)

~—

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

Time used: 0.039 (sec). Leaf size: 21

LDSolve [y' [x]-y[x]-Exp[3*x]==0,y[x] ,x,IncludeSingularSolutions -> True]

3z

y(x) — -5 + c€”
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2.8 problem 8

Internal problem ID [4448]

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. Exercises.
page 54

Problem number: 8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y'—g—2z—1=0
T

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

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

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

v/ Solution by Mathematica
Time used: 0.024 (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 [4449]

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. Exercises.
page 54

Problem number: 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

r' + rtan (0) —sec () =0

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=a11)J

r(0) = (tan (6) + ¢1) cos (0)

v/ Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 13

LDSolve [r' [\ [Thetal]+r[\[Theta]]l*Tan[\ [Thetal]==Sec[\[Thetal]l,r[\[Thetall,\ [Theta]J, IncludeSing

r(6) — sin(#) + ¢, cos()



54

2.10 problem 10

Internal problem ID [4450]

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. Exercises.
page 54

Problem number: 10.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

1
y’x+2y—;=0

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

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

v/ Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 15

LDSolve [x*xy' [x]+2*y[x]==1/x"3,y[x],x,IncludeSingularSolutions -> True]
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2.11 problem 11

Internal problem ID [4451]

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. Exercises.
page 54

Problem number: 11.

ODE order: 1.

ODE degree: 1.

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

t+y+1—-9 =0

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)

y(t) = —t — 2+ cy€
v/ Solution by Mathematica
Time used: 0.058 (sec). Leaf size: 16

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

y(t) & —t+cret —2
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2.12 problem 12

Internal problem ID [4452]

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. Exercises
page 54

Problem number: 12.

ODE order: 1.

ODE degree: 1.

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

Y —e g2 4+ 4y =0

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)

~—

v Solution by Mathematica
Time used: 0.056 (sec). Leaf size: 22

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

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

Internal problem ID [4453]

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. Exercises.
page 54

Problem number: 13.

ODE order: 1.

ODE degree: 1.

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

yy' +2x —5y° =0

X Solution by Maple

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

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]

Not solved



2.14 problem 14

Internal problem ID [4454]

o8

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. Exercises.

page 54

Problem number: 14.
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

Yz +32% 4+ 3y —

sin ()

=0

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)

y(z)

v Solution by Mathematica

—x cos (z) + sin (z) — % +c

Time used: 0.043 (sec). Leaf size: 31

3

e

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

|

y(z) =

—3z% + 5sin(x) — 5z cos(x) + Hey

53
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2.15 problem 15

Internal problem ID [4455]

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. Exercises.
page 54

Problem number: 15.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

(®+1)y +zy—2z=0

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

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

&

) =1+ 2
y(@) z?2+1

v/ Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 24

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

N

&

Va2 +1

y(z) > 1+

y(z) = 1
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2.16 problem 16

Internal problem ID [4456]

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. Exercises.
page 54

Problem number: 16.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

(-2 + 1)y -2y —(z+1)V-22+1=0

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

Ldsolve((1-x“2)*diff(y(x),x)—x‘2*y(x)=(1+x)*sqrt(l—x‘2),y(x), singsol=all) J

_ r+1 +e_“’\/az+1cl
vV—z2+1 Ve —1

y(z)

v/ Solution by Mathematica
Time used: 0.082 (sec). Leaf size: 33

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

Internal problem ID [4457]

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. Exercises.
page 54

Problem number: 17.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y’—g—e”’x=0
T

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) = exp(1)-1],y(x), singsol=all)

~—

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

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

ylz) = (e =1z
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2.18 problem 18

Internal problem ID [4458]

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. Exercises.
page 54

Problem number: 18.

ODE order: 1.

ODE degree: 1.

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

Yy +4y—e =0

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: 0.047 (sec). Leaf size: 21

e

LDSolve [{y' [x]+4*y[x]-Exp[-x]1==0,{y[0]==4/3}},y[x] ,x,IncludeSingularSolutions -> TJrue]

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

Internal problem ID [4459]

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. Exercises.
page 54

Problem number: 19.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

t?r' + 3zt —t*In(t) —1=0

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)

-/

6t%In () — ¢ + 182 — 17
2(t) = 363

v/ Solution by Mathematica
Time used: 0.037 (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, IncludeSingularSolutiobs -> True]

t% — 6t5log(t) — 18> + 17
z(t) - — 3613




2.20 problem 20

Internal problem ID [4460)]

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. Exercises.

page 54

Problem number: 20.
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

3
y'+;y+2—3x:0

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)

(x)_3_x2_§+ 9
)= T T 3 T 10g3

v Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 23

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

(6z — 5)z* +9
y(@) = 53
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2.21 problem 21

Internal problem ID [4461]

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. Exercises.
page 54

Problem number: 21.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

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

With initial conditions

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’“(1/2)*1;Ji"2] vy, s

y(z) = (—n + 2°) cos (z)

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 9:{] ,X,Include

y(z) — (2* — ) cos(z)
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2.22 problem 22

Internal problem ID [4462]

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. Exercises.
page 54

Problem number: 22.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y'sin (z) + ycos (z) —sin(z)z =0

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(1/2*Pi) = 2],y(x), singsol=a11P

N J

y(z) = —cot (x) x + 1 + csc (z)

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

LDSolve [{Sin[x]*y' [x]+y [x]*Cos [x]==x*Sin[x] ,{y[Pi/2]==2}},y[x],x, IncludeSingularSoJlutions -> T

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

Internal problem ID [4463]

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. Exercises.
page 54

Problem number: 27.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

Y +y\/1+sin(z)’—z=0

With initial conditions

[y(0) = 2]
v/ Solution by Maple
Time used: 0.469 (sec). Leaf size: 48
‘ dsolve([diff (y(x),x)+y(x)*sqrt(1+sin(x)~2)=x,y(0) = 2],y(x), singsol=all) ‘

y(x) _ (/x a1 o EllipticE (cOS(_zI),§> csgn(sin(_zI))\/id_zz + 2) ecsgn(sin(w)) EllipticE <cos(m),§> V2
0

v/ Solution by Mathematica
Time used: 0.211 (sec). Leaf size: 31

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

y(z) — e BE-D (/ ePENI-DK1)dK[1] + 2)
0
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2.24 problem 29

Internal problem ID [4464]

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. Exercises.
page 54

Problem number: 29.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_exponential_ symmetries]]

(e¥+22)y —1=0

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

e hY

dsolve((exp(4*y(x)) + 2*x)*diff(y(x),x)-1=0,y(x), singsol=all)

N\ J

In <—cl — \/m>

y(z) = 5

v/ Solution by Mathematica
Time used: 0.165 (sec). Leaf size: 113

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

o) > log (/= Vas + et -
y(z) — %log <—\/2m +c¢? - cl)
v(o) —log (~y/ V2 ot~
@) - 5 log (VEa ol - )




69

2.25 problem 30

Internal problem ID [4465]

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. Exercises.
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 e~67¢; + 108)3

y(z) = 5
(x)____(-184—216e—6wc14—108x)§__i\/ﬁ(-184-216e—6zc14—108x)§
v = 12 12
y(x)_____(-—18-+-216e—-6zc14—10835)é +_i\/g(——18-+-216e‘6xc1ﬁ-108z)%

12 12



v/ Solution by Mathematica
Time used: 5.534 (sec). Leaf size: 99

70

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(x) — (—§> \/2:!: + 4c1e767 — 3
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2.26 problem 36 part(b)

Internal problem ID [4466]

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. Exercises.

page 54

Problem number: 36 part(b).
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

3
yl+_y_x2=0
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)

6
%4‘01

3

y(z) =

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

s

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

~—




72

2.27 problem 37

Internal problem ID [4467]

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. Exercises.
page 54

Problem number: 37.

ODE order: 1.

ODE degree: 1.

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

, mt _
x a-l-ﬂcos(u) +kx=0
With initial conditions
[2(0) = zo]

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), singsol=a1\Jl)

z(t)
_ —144cos (T¢) Bk® — 12msin (7%) Bk + (144K3xo + 144(8 — @) k? + 7%kzo — 7°a) e + 1440 k? + mar
N T2k + 144Kk3

v Solution by Mathematica
Time used: 0.251 (sec). Leaf size: 54

LDSolve [{x' [t]==\[Alpha]l-\[Betal *Cos [Pi*t/12]-k*x[t],{}},x[t],t, IncludeSingularSolJutions -> Tr

B 123(12k cos (%) + 7sin (7)) Lo Jp—

z(t) = 144K2 + 72 k
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2.28 problem 40

Internal problem ID [4468]

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. Exercises.
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: 0.042 (sec). Leaf size: 35

LDSolve [u' [t]==\[Alphal*(1-ul[t])-\[Betal*ul[t],ult],t,IncludeSingularSolutions -> 'I?Jrue]

u(t) — + e teth)

Q
a+p

u(t) —
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3.18 problem 18 . . . . . .. e
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3.1 problem 1

Internal problem ID [4469]

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]

z?y + 2t cos (z) — 2%y’ =0

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

e

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

~—

y(z) = (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 -> TrueJ]

y(z) — z(sin(z) + ¢1)
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3.2 problem 2
Internal problem ID [4470]

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]

7% —2y+yz=0

v/ Solution by Maple

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

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

3z 9
ylx)= | — 1 +c |z

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

v/ Solution by Mathematica

e

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

~—

3x10/3

2
C1T
i Ta

y(z) > —



7

3.3 problem 3

Internal problem ID [4471]

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 +2z+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)



78

v/ Solution by Mathematica
Time used: 60.209 (sec). Leaf size: 369

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

2\ /8— et (—((z — 3)(z + 1)) /e (—((z — 3)(@ + D)) (@ + 1) + 16641 (3 — z)7)?

+\/8 — etier(—((x — 3)(x + 1))~/ edier (—((z — 3)(z + 1)))i ((z + 1) + 16e4icr (3 — )7) )

/8 + et (—((z — 3)(z + 1))~ /e (—((z — 3)(z + 1)) (& + 1) + 16¢%e1 (3 — 2)7) )

+\/8 + e~tier(—((z — 3)(z + 1)))~"v/eter (= ((z — 3)(z + 1)))i (= + 1)¢ + 16e%ier (3 — z)7) 2)
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3.4 problem 4

Internal problem ID [4472]

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™ + 2z + (ze™ —2y)y' =0

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), singsol}all)

V@ 4 g2 _y(z)? 4+, =0
v/ Solution by Mathematica
Time used: 0.274 (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, IncludeSingu}larSolutions

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

Internal problem ID [4473]

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]

zy+y =0

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

-

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

N\

v/ Solution by Mathematica
Time used: 0.023 (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 [4474]

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]¢]]

y® + (2zy + cos (y))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: 0.153 (sec). Leaf size: 22

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

_sin(y(z)) LG

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

Internal problem ID [4475]

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]

2z + y cos (zy) + (zcos (zy) —2y)y' =0

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

-

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

RootOf (z* + z?sin (_2) + c1z* — _Z°)
T

y(z) =

v/ Solution by Mathematica
Time used: 0.191 (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, IncludeSingquarSolutions

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

Internal problem ID [4476]

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—6—1=0

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

Ldsolve (theta*diff (r(theta) ,theta)+(3*r(theta)-theta-1)=0,r(theta), singsol=all) J

0 1 ¢
r@)=,+5+ 5

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 20

LDSolve [\ [Thetal *r' [\ [Theta]]+(3*r [\ [Thetal]-\[Theta]-1)==0,r[\[Thetal]l,\[Theta], I\JncludeSingul

(&1 0 1
— 4+ -4+ =

r(6) — ntits
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3.9 problem 9

Internal problem ID [4477]

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]

2zy+3+ (2 —1)y' =0

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

( 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

-

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

-/

—3r+c
2 -1

y(z) =
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3.10 problem 10

Internal problem ID [4478]

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 typ

22 +y+(z—2y)y =0

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

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

y(z) = o
5c2x244
cazx
az |
2 2
xTr)=
y(z) o

v/ Solution by Mathematica
Time used: 0.452 (sec). Leaf size: 102

e

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

(@]
8
2o

- V5T i)

<
=
&

1

<
~
&
8
+
ot
8
[\
|
I
(9]
hsd
~—

<

=

&
d

<<
~~
8
N—r
NI NI N~ N =

N R
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3.11 problem 11

Internal problem ID [4479]

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) — 3z° + <e”’ cos (y) + — ) y =0
3ys

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

( N

Ldsolve ((exp(x)*sin(y(x))-3*x"2)+(exp(x)*cos(y(x))+y(x)~(-2/3)/3)*diff (y(x),x)=0, @(x) , singsol

e”sin (y(z)) — 2 + y(x)% +c=0
v/ Solution by Mathematica
Time used: 0.421 (sec). Leaf size: 28

-

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

N\

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

Internal problem ID [4480]

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 (z) cos (y) + 2z — (sin (z) sin (y) + 2y)y' =0

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), sing}sol=all)

sin (z) cos (y(z)) + 22 — y(z)* +¢1 = 0
v/ Solution by Mathematica
Time used: 0.292 (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, IncludeS£ gularSoluti

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

Internal problem ID [4481]

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

( hY

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

N\ J

(t—1)e'+a

t) =
y(®) 1+¢€t

v/ Solution by Mathematica
Time used: 0.072 (sec). Leaf size: 23

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

Internal problem ID [4482]

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]

t /
Y o414 (y)=0
Yy
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: 0.261 (sec). Leaf size: 24

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

Internal problem ID [4483]

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' —rsin (6) + e’ =0

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 (thetaJ) , singsol=a

v/ Solution by Mathematica
Time used: 0.056 (sec). Leaf size: 16

[DSolve [Cos[\[Thetall*r' [\[Thetal]l-(xr[\[Thetall*Sin[\[Thetal]l-Exp[\[Thetal])==0,r @\ [Thetall,\[

r(0) = (—€® + c1) sec(6)
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3.16 problem 16

Internal problem ID [4484]

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]

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

-

Ldsolve ((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), si}lgsol=all)

erv@) _ T +e=0

y (z)
v/ Solution by Mathematica
Time used: 0.21 (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, Include%ingularSolu

Solve [e?@ — *_ — c1,y(x)

y(z)
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3.17 problem 17

Internal problem ID [4485]

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

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 () ¢ 0

~—
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v/ Solution by Mathematica
Time used: 32.855 (sec). Leaf size: 870

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

y(z) =

+ €/3x2 — vV 92* — 643+ | — 21/6z

J \/ 322 — \/97* — 64c,® dey +3/322 — \/9z4
3z2 — \/9z* — 64c,3

V6

y(z)
_ 26z — /322 — \/9z% — 64c,3 — do1
J . \/3552 /974 — 643 V322 — \/9z% — 64
\/322 — /974 — 64c,3
- NG
y(z)

_)
V6
y(z)
= + €/ 322 — \/9z* — 64ci® + 216z
\/322 — \/9z% — 64c, dc; + \/3x2 /974 — 6
\/ 322 — /924 — 64¢;3
_>
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3.18 problem 18

Internal problem ID [4486]

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’) ‘]

27 +1y* —cos(y+ ) — (2zy —cos(y+z) —e¥)y' =0

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)=0,Y

(x), singsol

No solution found

X Solution by Mathematica

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

-

DSolve [ (2*x+y [x] "2-Cos [x+y [x]]) - (2*x*y [x] -Cos [x+y [x]] -Exp [y [x]1) *y' [x]==0,y[x] ,x ,\F[ncludeSingu

N\

Not solved
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4.1 problem 1
Internal problem ID [4487]

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

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

Ldsolve(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: 60.149 (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 [4488]

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‘]]

Yy —4y—3222 =0

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 + e*"¢
v/ Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 23

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

y(z) = —4z(2r +1) +c1e* — 1
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4.3 problem 3
Internal problem ID [4489]

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—5> y +2xy —32° =0
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v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 878

Ldsolve ((x72-2%y (x) " (=3)) *diff (y(x) ,x)+(2*x*y(x)-3*x"2)=0,y(x), singsol=all) J

y(z)

[

<8x9 — 24c,28 + 24c223 + 12v/3 /=420 + 12¢,28 — 12c323 + 27x* + 4¢3 % — 1087* — 8c‘i’> :

622 ,
2(—z3 +c
. (- + e l
322 <8x9 — 246,76 + 246223 + 12v/3 /=420 + 126,20 — 126305 + 2723 + 4¢3 % — 1084 — 8c§>> ’
-3 4 ¢
3x?
y(z) =
1
(81’9 — 24c,28 + 24323 + 12v/3 \/—42° + 12¢,28 — 12c323 + 27x* + 4¢3 % — 108z* — 80{’) ’
- 1222
B (—z® + o)’

1
312 <8m9 — 24108 + 24¢223 + 12/3 /—42° + 126,20 — 128323 + 272 + 4c) % — 108z — 8c§) ?
-3+ ¢

312

1
3
\/_ (89:9 —24clw6+24c% z3+12v/3 \/—4x9+1201w6 —120% 34274 +4c§ 22-108z% —80‘%)
V3

6x2 -

3x2 (8x9—24clx6+24c%x3+12\/§ \/—4
2

y(z) =

[

<8x9 — 24c,28 + 24c223 + 12v/3 \/—4x° + 12¢,28 — 12c323 + 27x* + 4¢3 % — 1087* — 8c‘i’> :

1222
(=z® + ¢1)”

— 1
322 (ng — 24,70 + 246273 + 12/3 /=420 + 126,20 — 126325 + 2724 + 463 a? — 1084 — 8c§>) ’
-3 4 ¢

312

1
3
\/_ (8x9—24c1z6+24c%x3+12\/§ \/ —429+12¢1 25 —12¢3 2342724 +4c3 x2—108x4—8c§)
3

y
622 -
32 (8m9—24c1 x6+24c2234+12v/3 |/ —4
+
2
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v/ Solution by Mathematica
Time used: 13.57 (sec). Leaf size: 676

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

y(z)
2(x® +¢1) + 2(z34c1)?
27z4 3
3\/gvg + 3c128 — Ta: + 3ci223 + 5\/5\/—304 (4x° 4+ 12¢128 — 27x* + 12¢4223 4 4¢13) + ¢4
_)
612
y(z)
4P + o) 2i(v3-i) (25+e1)?
x C1) —
o774
3\/x9 + 3c126 — _7253 + 3c12x3 + g\/g\/—z‘l (4x° + 12¢128 — 27x* + 12¢122% + 4¢13) + ¢4
_>
y(z)
4( 3 n ) n Qi(\/g-l—i) (x3+c1)?
X C1
4
3&/avg + 3c128 — me + 3ci223 + g\/g\/—x‘l (4x° 4+ 12¢128 — 27x* + 12¢4223 4 4¢13) + ¢;°
_)




4.4 problem 4

Internal problem ID [4490]
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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+ -2’44z —-3=0

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: 0.03 (sec). Leaf size: 31

e

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

~—

(m)_>$_3+ﬁ_%+3_x
y 6 "2 5 4
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4.5 problem 6
Internal problem ID [4491]

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

2y’ — (-2 + 1)y =0

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

Ldsolve (2*x*y (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(z) = -

Ve +2hn(z—1)+2In(z+1)

v/ Solution by Mathematica
Time used: 0.215 (sec). Leaf size: 57

LDSolve [2*x*y [x] "3-(1-x"2) *y ' [x]==0,y[x],x,IncludeSingularSolutions -> Truel J
(@) - 1
x —_—
Y Valog (@ — 1) — ¢,
1
y(z) =

V2 log @ —1) —a
y(z) =0
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4.6 problem 7
Internal problem ID [4492]

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 [_separablel

t4 !
t3y2 + y—:g =0
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 164
Ldsolve(t“3*y(t)“2+t‘4/(y(t)‘6)*diff(y(t),t)=0,y(t), singsol=all) J
1
y(t) = 1

(1 + 7ln(t)7

_ —cos (%) —icos (57)
) (c1+7ln (t))%

_ —cos (%) +icos (3%)
) (c1 4+ 7n (2)

ot

ENTE

w

)
_ cos (%r) —icos (37)
v (c1 +Tln (1)7

~

_ cos (%) +icos (32)
) (c1+7ln (t))%

y(t) = —cos (3%) —icos (55)

(c1 + 7In (8))7
— cos (37”) ~+ 1 cos (ﬁ)

(c1 + 7n (¢))7
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v/ Solution by Mathematica
Time used: 0.184 (sec). Leaf size: 183

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

1
7
v == Vlog(t) — a1
1
O s —a
(—1)*7
O 0 —a
y(t) — — D7
\7/?\/7 log(t) — a1
y(t) . : (_1)4/7
V7/log(t) — e
y(t) = — DT
\7/?@ log(t) — a1
y(t) — (O

VT3 log(t) — a1
y(t) = 0
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5 Chapter 8, Series solutions of differential equations.
Section 8.3. page 443

5.1 problem 1 . . . . . ..
5.2 problem 2 . . ... e e e e 107
5.3 problem 3 . . . . . L e 108
54 problem 4 . . . .. 109
5.5 problem 5 . . ... e 110
5.6 problem 6 . . . . ... e e e 111l
5.7 problem 7 . . . . . . L 112l
5.8 problem 8 . . . . ... e 113
59 problem 9 . . . .. 114
5.10 problem 11 . . . . . . . L 115
5.11 problem 12 . . . . . . . L 116
5.12 problem 13 . . . . . . .. e e 117
5.13 problem 14 . . . . . . L. e e e 118
5.14 problem 15 . . . . . .. e e e 119l
5.15 problem 16 . . . . . ... 120
5.16 problem 17 . . . . . . L L e e e 121]

5.17 problem 18 . . . . . . L 122
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5.1 problem 1

Internal problem ID [4493]

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]]

(z+1)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 25 .3 -4 -5 D 6
y(z) ( 5% +2$ +8$ 10$)y(0)+ <x 5% +3m g% (y) (0) + O(=°)

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

LAsymptoticDSolveValue [(x+1)*y' ' [x]-x"2*y' [x]+3*y[x]==0,y[x],{x,0,5}] J

(x) = ¢ —$—5+z—4—$—3+z +c _3_x5+ac_4+w_3_3_x2+1
4 2078 T3 T W"10 "8 72 2
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5.2 problem 2

Internal problem ID [4494]

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” 4 3y/ —zy = 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: 0.027 (sec). Leaf size: 85

e

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

() = ey 3001x5+613x4+16x3+x_2+2_w+1 e _23x5+7_x4_x_3+x_2+1
y 2 1620 ' 648 ' 27 "2 '3 W80 "216 27" 6
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5.3 problem 3

Internal problem ID [4495]

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 +ysin(z) =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

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

N J

1 1 1 1 1 1 1
(1S3 St b S22 t3 A 5D 6
y(x) < +12a: +48a: +80x )y(0)+(x+2x +6x +8x +16x) (y) (0)+O(z°)

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

e

LAsymptoticDSolveValue [(x72-2)*y' ' [x]+2*y' [x]+Sin[x]*y[x]==0,y[x],{x,0,5}]

~—

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

Internal problem ID [4496]

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]]

(£ +2)y"+3y —6zy=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

~N

‘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',x=0);J

y(z)
(14 32? — 5a® 4 glat — 552° + 0 (29)) 2% + ¢o(In (2) (622 + Ja* — 24 4 O (25)) + (-2 — 122 — 2

2
v Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 73

e

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

~—  /

Tt 28

-z 9
y(x)—>62(20 6+x +1>

+a (1 (z° — 62° — 6) log(z) +

3

Tx* + 24023 + 7222 + 180z + 36
362
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5.5 problem 5

Internal problem ID [4497]

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]]

B —-t-2)2"+@t+1)d —(t—2)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

‘0rder:=6; ‘
dsolve ((t72-t-2) *diff (x(t) ,t$2)+(t+1)*diff (x(t),t)-(t-2)*x(t)=0,x(t) ,type='series

N J

',t=0);

1 1 13 1 1, 1 1 31
= (1+=2— 34+ =t ——4¢5 t+-24+ 83— —t*+—° | D 16
z() (+2 5t Togt 16t ) POt m gt Taget ) P (O+O(F)

v Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 70

e B

LAsymptoticDSolveValue[(t‘2-t—2)*x"[t]+(t+1)*x'[t]—(t-2)*x[t]==0,x[t],{t,0,5}] J

z(t) > ¢ —i—lr&#—ﬁ—l-ﬁ—l—l +c E—ﬁ—l—ﬁ—kﬁ%—t
W16 96 12 2 2\480 96 "4 " 4
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5.6 problem 6

Internal problem ID [4498]

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]]

(-1Dy"+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

‘0rder:=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='se#ies',x=0);

N J

1 1 1 1
(14t 2t toa 15
y(x) ( +2x i + T 153:>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

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

2 ozt 23z 2 ot 23 x?
T A A r_r. . r.r
y(x) 61( 15+12 6+2+ )+C2(60 12+6+2+x)



112

5.7 problem 7

Internal problem ID [4499]

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" +ycos (z) =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

s

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

1 1 1 3 19
= 1__ I 2 3_ 4 5 6
y(x) c1x< 52T 2% Y 5% ~320° T 900% +0(z ))

+ ¢ (ln (z) (—x + e los 1o + 3 +0 (xG))

3 5 437
12424 2,3_ 2 4 *00 5 6
( © 1 56" " asse” TO0 )))

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

-

LAsymptoticDSolveValue [Sin[x]*y'' [x]+Cos [x]*y[x]==0,y[x],{x,0,5}]

| —

1 1
y(z) = c1 <% (7z* +1922® — 720z + 576z + 576) — —x(z® + 42® — 24z + 48) log(x))

48
+c _3_ﬁ+x_4+x_3_x_2+x
2\ 320 "48 " 12 2
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5.8 problem 8

Internal problem ID [4500]

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 +2zy =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

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

N

1, 1, 3 1, 1, 7 23
=[1=Z2 3 4 25 T2 hmipot: B 4 5 D 6
y(z) ( 3% 7~ 5% ) y(0) + (x S0+ gt = et s ) (y) (0)+O(z)

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

e

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

~—

(x) = c _3_x5+x_4_x_3+1 +c M—E—I—xj—x—z—l—x
Y7\ T T4 T 3 2\120 " 24 T3 7 2
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5.9 problem 9

Internal problem ID [4501]

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\

Not solved



5.10 problem 11

Internal problem ID [4502]
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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+2+2x)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);

_(+_ 3o 13 5 4, 35 6
y(x)—(l 20+ 5a° — g2’ — gt 4 oo y(0) + O(z°)

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 5r* 3 322 )



5.11 problem 12

Internal problem ID [4503]
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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 Z 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 P
v 1
y(x)—)cl<120+24+ 6 + 2 +z+ )
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5.12 problem 13

Internal problem ID [4504]

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

‘ AsymptoticDSolveValue[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 [4505]

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);

_ Lo, 14 Ls, 7 5 6
y(z) = (1 5% T g )y(O)-I— (x 6% T 1307 D(y) (0) + O(z°)
v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42
LAsymptoticDSolveValue[(x"2+1)*y' '[x]+y[x]==0,y[x],{x,0,5}] J

(x) = ¢ 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 [4506]

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+ @x-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: 49

s

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

_ 1, 15 1, 15 1o, 14 1, 6
y(x)_<1 5%~ g¥ + 55T +2Ox y(0) + T+ 5% 67 ~ g% D(y) (0) +O(z°)

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 AN ryr_ v r 1
y(x) 02( 5 6+2+x)+01(20+12 5 2—|— )
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5.15 problem 16

Internal problem ID [4507]

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);

1 1 1 1 1 1 1
(1t tp ta_ Los 2,13, 14 5\ p 6
y(x) ( 58 — 38 g 5T ) y(0)+<x+:c +2x +6:c +—24a:> (y) (0)+O(z°)

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 2 ot 28
y(w)—>cl( ——————— —+1)+c2(ﬂ+g+5+x2+x)
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5.16 problem 17

Internal problem ID [4508]

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 1 1 1 1 1
w(z) = <1 — Emz + ﬂx‘l — Eﬁ) w(O) + (m — 6:103 + Ex4 + 30935) D(w) (0) + O(zﬁ)

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}]

~—

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

Internal problem ID [4509]

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

s

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);

_ lepy lopsy 8 a1 s 6
y(z) = <1+6x + -2+ ot + =5 | 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
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6 Chapter 8, Series solutions of differential equations.
Section 8.4. page 449

6.1 problem 1 . . . . . . . e 124
6.2 problem 2 . . . ... e 125
6.3 problem 3 . . . . ... e
6.4 problem 4 . . . ... e 127
6.5 problem 5 . . . ... 128
6.6 problem 6 . . . . . ... e 130
6.7 problem 7 . . . . .. e e 1311
6.8 problem 8 . . . . .. 132
6.9 problem 9 . . . . ... 133]
6.10 problem 10 . . . . . . .. 134
6.11 problem 11 . . . . . . . . . 135
6.12 problem 12 . . . . . . .. e 136
6.13 problem 13 . . . . . . .. e e e 137
6.14 problem 14 . . . . . .. e e 138]
6.15 problem 15 . . . . . . L 139
6.16 problem 16 . . . . . . . .. [140]
6.17 problem 19 . . . . . . L. e 141
6.18 problem 21 . . . . . .. e e 142
6.19 problem 22 . . . . . . L. 143
6.20 problem 23 . . . . .. 144
6.21 problem 24 . . . . .. L e 145
6.22 problem 25 . . . . .. L e e e e 146
6.23 problem 26 . . . . ... L 147
6.24 problem 27 . . . ... e 148
6.25 problem 28 . . . . ... 149

6.26 problem 29 . . . . ... e e 150
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6.1 problem 1

Internal problem ID [4510)]

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]]

(z+1)y" —3y'z+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); J

2 6 48 240

+ (z _14 30 - LC: = ', @ = D, 7(361;01)5> D(y) (1) + O(z%)

y(m)=<1_(x—1) C(@-1* 5@-1' T-1) >y(1)

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

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

5

y(z) = e (—ﬁ(x e é(x _1yo %(x _12 4 1>
3

+c2(%(x—1)5+6(x—1)4+§(x_1)3+-( —1)2—|—.7;—1)

S
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6.2 problem 2

Internal problem ID [4511]

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]

v ' —yz—-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

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

y(x)z(l+@+(x—2)3+

8 4

Az —2)°  13(z—2)*
(z )+ (z )+
3 12

9(z — 2)* L3 - 2)5> J@

+<x—2+(m—2)2+

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}]

y(z) = o (Z(x— 2)° + g(x— 2+ (z—2)° + g(:c _92 4+ 1)
+02<g(x—2)5+%(w—2)4+%(w—2)3+(z—2)2+x—2)
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6.3 problem 3

Internal problem ID [4512]

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]]

(P+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

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

2 6 72 20

+ (x—l—i— (”"_61) L 121) + & 541) )D(y)(l)+0(m6)

y(x):<1+(z—1) C@-1) Te-1' (@-1) )y(l)

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

-

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

|
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6.4 problem 4

Internal problem ID [4513]

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" —5x+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

‘0rder:=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',x=0)

N J

1 5 5 11
(142 2 3y O a4 1L s
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

e

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 2117080 " 108 " 9 1\ 1296 " 324 T 216 " 12
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6.5 problem 5

Internal problem ID [4514]

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
+mna)u—4j§a)ﬂx_1)>mn
" <$ 14 tan (1) éa: —1)° N tan (1)23(x -1)? N tan (1) (2sec (lg -1)(z—1)

(5= 2see 1)+ 2sec (1)) (0 -1 ) D(y) (1) +0(s")




129

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) = e ( 214(95 _1yio %( _124 %(z ~1)° (= tan®(1) — tan(1)) — Elo(x 1 tan®(1)

- %(x 1) tan(1) (1 + tan’(1)) + 10(1- 1) tan(1) (=1 — tan®(1))
1 4 1 2 1 5
12(5(: —1)* (-1 —tan®*(1)) — 24(x — 1)*tan®(1) + 60 —(z — 1)"tan(1)

—l(x—1) tan(1) + )+cz(ﬁo(a:—1) é(x—n +x+ﬁ(x—1) tant(1)

— %5(30 —1)°tan(1) (— tan®(1) — tan(l)) — i(ac —1)* (— tan®(1) — tan(1)

)
+ 214(31: —1)*tan3(1) — —(z -1)° ( 1— tan2(1)) (1 + tan?( ))
)

9 1
40( —1)°tan®*(1) (1 4 tan®(1)) — E(x —1)° (1 + tan?(1)

1 5 2 2 1
—4g@— 1’ tan’(1) (—1—tan (1))+120(x 1)* (—1—tan*(

(1) - % tan®(1)
- é(x ~ 1)*tan(1) (—1 — tan’(1)) — G(x ~ 1) (—1— tan®(1)) +

1

2

%IH

(z — 1)*tan?(1)

=

1 5 4 2 1 4
—@(z—l) (—1—3tan*(1)—4tan®*(1)) — —(z—1)*tan(1)+ = (z — 1)* tan(1) — 1)

12(
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6.6 problem 6

Internal problem ID [4515]

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+22°y =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

‘0rder:=6; ‘
dsolve ((1+x~3) *diff (y(x) ,x$2) -x*diff (y(x) ,x)+2*x"2*y(x)=0,y(x) ,type="'series',x=1)

N J

2 6 48 240

+<x—1+(“’;1) —(””;1) —(“’_81) +(“’I21) )D(y)(l)+0(m6)

y(x):<1_(x—1) _(z-1) +7(x—1) +7(w—1) >y(1)

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

LAsymptoticDSolveValue [(1+x73) *y ' ' [x]-x*y' [x]+2*x*y [x]==0,y[x],{x,1,5}] J
(x) = ¢ —i(x—1)5+1(x—1)4—1($—1)2+1
Y "\ " 20 8 2

19 .1 , 1 , 1 ,
+02<240(x 1) 24(x 1) 6(z 1)-|—4(z *+z—-1
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6.7 problem 7

Internal problem ID [4516]

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); J

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—12+4 1)
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6.8 problem 8

Internal problem ID [4517]

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

—2zy+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);

10(z — 1) N 19(z — 1)*
3 6

y(z) = (—1 +2z+3(z—1)7+ + 13(:1:5— 1)5) y(1) + O(z°)

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

y(z) = o (?(m _1) 4+ %9(9: — 1)t 4 13—0(95 1P 4312 42— 1)+ 1)
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6.9 problem 9

Internal problem ID [4518]

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

‘0rder:=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+(x—1)2+ -1 )y(1)+ (w—1+ (—1) +2(x1_51) )D(y)(1)+0(a’6)

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 [4519]

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 —y'z+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

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

J(&) = (1 SRSt R ) ) /)

+<x—2+(x;2) —(””I;) +(””;82) —(””1_922) )D(y)(2)+0(m6)

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

‘ AsymptoticDSolveValue [x~2*y'' [x]-x*y' [x]+2*y[x]==0,y[x],{x,2,5}]

y(z) = ¢ (—ﬁ(x -2)t+ i(z —2)3 — }l(x —2)% + 1)
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6.11 problem 11

Internal problem ID [4520]

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]]

x2y"—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

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

vlw) = <1 - ;2) v g22) - 3(x5;22) * (xza;s) ) v(2)

N (x_ gy (@ 2 7(z-2)° UG 2)* 21l(z - 2)5) D) @)+ 0(=")

8 96 1536 30720

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

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

y(z) = ¢ (($284? — 5—:;2(35 -2)t+ 3i2(:c —2)° — %(w —2)% + 1)

c (—211(9” ) e T @—2)+ é(w -2+ - 2)

30720 1536 96
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6.12 problem 12

Internal problem ID [4521]

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 +Bzx—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); J

y@%=(r+”§1)+2@§1)+1”ZI”-+“13)>M—D

+<x+r+%puﬁ+7@;n3+%x;D{+Mﬁ;W>D@M—D+O@%

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 85

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

1 11 2 1
— 1 + —= 1)+ = 12+ = 1)2+1
y(x)—>cl(10(x+ ) +24(a:+ ) +3(ac—|— ) +2(x+ )+ >

4 3 7
+CQ<E(J:+1)5+§(x+1)4+g(ac+1)3+2(:c—|—1)2+ac+1)
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6.13 problem 13

Internal problem ID [4522]

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(£)=0,x(0) = 11,x(t),type='series',t=0); J

1, 1
aw=1—§ﬁ+6#+0@%

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+



6.14 problem 14

Internal problem ID [4523]
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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 [4524]

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”—e”’y’+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],&(x),type='s

_ 14 1 5 6
y(m)—1+x+24:c +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}},y [JX] ,{x,0,5}]

x® ozt
- — 4+ — 1
y(x) 6O+24—|—:c+



140

6.16 problem 16

Internal problem ID [4525]

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

~N

‘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],y(t),kype='series

N\

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' ' [tl+t*y' [t]1+Exp[t]*y[t]1==0,{y[0]==1,y' [0]==-1}},y[t] ,{13J,0,5}]

t° 3 ¢
t)> —+—+4+————t+1
vt = tete 2t



141

6.17 problem 19

Internal problem ID [4526]

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' —e*y +ycos(z) =0

With initial conditions

[v(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: 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)(0) = {P,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

-

AsymptoticDSolveValue[{y'' [x]-Exp[2*x]*y' [x]+Cos[x]*y[x]==0,{y[0]==-1,y' [0]==1}} ,\bf [x],{x,0,5}

N\

31x5+x4+w3+x2+x 1
60 2 2

y(z) =
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6.18 problem 21

Internal problem ID [4527]

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 —zy —sin(z) =0

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

(14 L2y Lo LA 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(a:)—>ﬁ+?+cl —++1



6.19 problem 22

Internal problem ID [4528]
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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 wr—e*=0

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}]

~—

w(z) —

tot ot s tal =+

132> z* 3 z? xt
120 6 2 2 8

| 8,
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6.20 problem 23

Internal problem ID [4529]

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]]

4 +z—22—2c—1=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 42

g
‘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);

(112t _Llas 1os @ o ot 2 6
Z(x)_(l 2z+8x)z(0)+(x 37 Tpt ) PE O+ +0(2")

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 70

‘ AsymptoticDSolveValue[z'' [x]+x*z' [x]+z[x]==x"2+2*x+1,z[x],{x,0,5}]

2 ozt 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 [4530]

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"—2y'a:+3y—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: 36

‘0rder:=6;
dsolve (diff (y(x),x$2) -2*x*diff (y(x) ,x)+3*y(x)=x"2,y(x) ,type='series',x=0); J
_ 32 1,4 1L 15 z* 6
y(z) = (1 5% 3% ) y(0) + (x 6%~ 10° D(y) (0) + 15 + O(z°)
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 zt 322
y(x)—>E+02 —E—g-l-x +c —§—7+1
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6.22 problem 25

Internal problem ID [4531]

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]]

(*+1)y" —y'z+y—cos(z) =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 28

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

N J

y(z) = (ix‘l — %wz + 1) y(0) + D(y) (0)z + %2 - % + O(z°)

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 41

e

kAsymptoticDSolveValue [(1+x72) *y' ' [x]-x*y' [x]+y[x]==Cos [x],y[x],{x,0,5}]

~—

zt  z? N
y(x)—)—ﬁ—kg—l—cl ﬂ_f—i_l + cox
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6.23 problem 26

Internal problem ID [4532]

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(z) =0

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); J
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: 0.02 (sec). Leaf size: 47
LAsymptoticDSolveValue[y"[x]-x*y'[x]+2*y[x]==COS[X],Y[X],{X,0,5}] J

4 2

2t oz x> 28
y(a:)—>—ﬂ+5+cl(1—x2)+02(—m—€+z)
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6.24 problem 27

Internal problem ID [4533]

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) =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 53

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

N J

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 197

e

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

A

6

(x) = ¢ x—+x—5+x—4+x—2+m +c _7_x5_:1:_4_1:_3_x_2+1
y 2160 7120 T 24 T 2 1

+(_7_m5_””_4_“’_3_””_2+1) (7_$6_4_x5+x_4_ 3)

120 12 6 2 8 15 "8

+(x—6+$—5+x—4+x—2+x)(67x6 A
60 120 24" 2 3
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6.25 problem 28

Internal problem ID [4534]

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" —ysin(z) —cos(z) =0

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); J
_ 1, 1 4 1, 2 2t P 6
y(z) = (1—|—6x 120x>y(0)+(x+12x>D(y)(0)+ 5 24-|-40+O(ac)
v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 56
LAsymptoticDSolveValue[y"[x]-Sin[x]*y[x]==Cos[x],y[x],{x,0,5}] J

O PN S S D P (O
T ——— 4| —+z —tal—-——=+—
y 40 24 T2\ 12 2 TN\ 1207 6
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6.26 problem 29

Internal problem ID [4535]

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(l+n)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='series',#=O);

N J

n(n+1)z? n(n+2n?—5n—6)z*
o) = (1- PN i im0
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
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