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1.1 problem 1

Internal problem ID [12545]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.2. page 33
Problem number: 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

,y+1

=0
t+1

Y

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

‘dsolve(diff(y(t),t)=(y(t)+1)/(t+1),y(t), singsol=all)

yt)=—-1+(t+1)a

v/ Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 18

DSolvely' [t]==(y[t]1+1)/(t+1),y[t],t,IncludeSingularSolutions -> True]

N\ J

yit) > —14+c(t+1)
y(t) - —1



1.2 problem 5

Internal problem ID [12546]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.

4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.2. page 33
Problem number: 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

yl_y2t2 :0

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

-

Ldsolve(diff(y(t),t)=(t*y(t))‘2,y(t), singsol=all)

-/

3

= ————
y( ) —3 + 301

v/ Solution by Mathematica
Time used: 0.214 (sec). Leaf size: 22

LDSolve [y' [t]==(t*y[t])~2,y[t],t,IncludeSingularSolutions -> Truel




1.3 problem 6

Internal problem ID [12547]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.

4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.2. page 33
Problem number: 6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

y —tly=0

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

-

Ldsolve (diff (y(t),t)=t"4*y(t),y(t), singsol=all)

-/

5
y(t) = cies

v Solution by Mathematica

Time used: 0.041 (sec). Leaf size: 22

LDSolve [y' [t1==t"4xy[t],y[t],t,IncludeSingularSolutions -> Truel

i
y(t) = cres
y(t) =0



1.4 problem 7

Internal problem ID [12548]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.2. page 33
Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Yy —2y=1

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

Ldsolve(diff(y(t),t)=2*y(t)+1,y(t), singsol=all)

v/ Solution by Mathematica

Time used: 0.041 (sec). Leaf size: 24

‘ DSolvel[y' [t]1==2*y[t]+1,y[t],t,IncludeSingularSolutions -> True]

1

y(t) — -3 + ce®
1
t) = —=
y(1) 5



1.5 problem 8

Internal problem ID [12549]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.2. page 33
Problem number: 8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y+y=2
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 12
Ldsolve(diff(y(t),t)=2—y(t),y(t), singsol=all) J

y(t) =2+ cie”t

v/ Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 20

LDSolve [y' [t]==2-y[t],y[t],t,IncludeSingularSolutions -> True]




1.6 problem 9

Internal problem ID [12550]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.2. page 33
Problem number: 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Yy —e¥=0

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 8

Ldsolve(diff(y(t),t)=exp(-y(t)),y(t), singsol=all)

y(t) =In(t +c1)

v/ Solution by Mathematica

Time used: 0.369 (sec). Leaf size: 10

LDSolve [y' [t]1==Exp[-y[t]],y[t],t,IncludeSingularSolutions -> True]

y(t) — log(t +c1)



1.7 problem 10

Internal problem ID [12551]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.2. page 33
Problem number: 10.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

A e |

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

|dsolve(diff (x(t),t)=1+x(t)"2,x(t), singsol=all)

z(t) =tan (t + ¢;)

v/ Solution by Mathematica
Time used: 0.222 (sec). Leaf size: 24

‘ DSolve[x' [t]==1+x[t]"2,x[t],t,IncludeSingularSolutions -> True]

z(t) — tan(t + ¢1)
z(t) = —i

z(t) =@

10



1.8 problem 11

Internal problem ID [12552]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.2. page 33
Problem number: 11.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

y —2ty? =32 =0

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

-

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

~—

v/ Solution by Mathematica
Time used: 0.218 (sec). Leaf size: 23

LDSolve [y' [t1==2%t*y[t]~2+3*y[t]~2,y[t],t,IncludeSingularSolutions -> Truel J

%_—
t2+3t+61
y(t) =0

11



1.9 problem 12

Internal problem ID [12553]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.2. page 33
Problem number: 12.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

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

-

Ldsolve(diff(y(t),t)=t/y(t),y(t), singsol=all)

| —

yt) = V2 + ¢
yit) = —vVt2+ ¢

v/ Solution by Mathematica
Time used: 0.14 (sec). Leaf size: 35

DSolvely' [t]1==t/y[t],y[t],t,IncludeSingularSolutions -> Truel

N\ J

y(t) = —/t2 4+ 2¢;
y(t) = V2 + 2¢;

12



1.10 problem 13

Internal problem ID [12554]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.

4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.2. page 33
Problem number: 13.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

t
_ﬁzg
yry

/

Y

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 29

-

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

| —

y(t) = /In (82 +1)+c;
y(t) = —/In (2 + 1) + ¢
v/ Solution by Mathematica
Time used: 0.162 (sec). Leaf size: 41

‘ DSolvel[y' [t]==t/(t~2*y[t]+y[t]),y[t],t,IncludeSingularSolutions -> True]

y(t) = —/log (2 +1) + 2¢,
y(t) = log (12 + 1) + 2c,

13



1.11 problem 14

Internal problem ID [12555]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.2. page 33
Problem number: 14.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

ol

y —tys =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 16

-

dsolve(diff (y(t),t)=t*y(t)~(1/3),y(t), singsol=all)

N J

y(®F =5 — e =0

v/ Solution by Mathematica
Time used: 0.346 (sec). Leaf size: 31

LDSolve [y' [t]1==t*y[t]1~(1/3),y[t],t,IncludeSingularSolutions -> True]

(t2 + 201) 3/2
y(t) — T 33
y(t) =0

14



1.12 problem 15

Internal problem ID [12556]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.2. page 33
Problem number: 15.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

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

dsolve(diff (y(t),t)=1/(2xy(t)+1),y(t), singsol=all)

N\ J

]. \/1—|-4t+4cl

) = —= —
y(t) 5 5

1 JI+4t+4dg
yt)=—g+——5

v Solution by Mathematica
Time used: 0.14 (sec). Leaf size: 49

‘ DSolvely' [t]==1/(2*y[t]+1),y[t],t,IncludeSingularSolutions -> True]

1

y(t) — 5(—1 — VAt +1+4¢)

1
y(t) = 5 (-1+ VAt +1+4c)

15



1.13 problem 16

Internal problem ID [12557]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.

4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.2. page 33
Problem number: 16.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

y_2y+1l
t

0

Y

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

-

Ldsolve(diff(y(t),t)=(2*y(t)+1)/t,y(t), singsol=all)

| —

1
y(t) = —5+ crt?

v/ Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 22

e

LDSolve [y' [t]==(2*y[t]+1)/t,y[t],t,IncludeSingularSolutions -> Truel

~—

y(t) = —= +crt?

y(t) — 3

16



1.14 problem 17

Internal problem ID [12558]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.

4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.2. page 33
Problem number: 17.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Yy —yl—-y)=0

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

e

Ldsolve(diff(y(t),t)=y(t)*(1-y(t)),y(t), singsol=all)

~—

v Solution by Mathematica
Time used: 0.394 (sec). Leaf size: 29

-

LDSolve [y' [t]==y[t]1*(1-y[t]),y[t],t,IncludeSingularSolutions -> Truel

| —

17



1.15 problem 18

Internal problem ID [12559]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.2. page 33
Problem number: 18.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

. 4

BTEEE

Y

18



v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 373

Ldsolve (diff (y(t),t)=4%t/(1+3*y(t)~2),y(t), singsol=all)

W=

(276 + 54, +3/81¢ + 3246, #% + 324 + 3

3
1

y(t) =

W=

(2762 + 54, +3/81¢ + 3240, #” + 324} + 3)

1

(276 + 54, +3/81# + 3246, #% + 3245 +3)

6
1

1
2 (272 + 5c; + 3/B147 + 324c;” + 324 +3)

1
3
(27t2+54c1 +3 \/81t4+324c1t2+324c%+3>
3 +

V3

1

1
3

(27t2 +54¢1 +3\/ 81t44324c¢: 12 +324c§+3)

2
1

(276 + 54, +3\/81¢T + 32467 + 324 +3)

6
1

y(t) = —

+

W=

2 (2782 + 5c; + 3/B147 + 324c; ¥ + 3246 + 3

1
3
(27t2+54c1 +3/81¢4-+324c12+324¢3 +3>
3 +

iv/3

1

1
3

(27t2+54c1 +3\/81t4+324c1t2+324c§+3)
_l’_

19



v/ Solution by Mathematica
Time used: 3.132 (sec). Leaf size: 298

kDSolve [y' [t]==4*t/(1+3*y[t]~2),y[t],t,IncludeSingularSolutions -> Truel J

o {'/ 5412 4 /108 4 729 (2t2 + ¢;) 2 + 27¢, 2

Y ; -
3V2 f/ 54t2 + /108 + 729 (22 + 1) % + 27¢;

" (-1 +iV/3) Q/ 5412 + /108 4 729 (262 + ¢1) 2 + 27¢,
_)
Y 6v/2

1414v/3

22/3 \/ 5412 4 /108 4 729 (22 4 ¢;) 2 + 27cy
1—14v/3
22/3 f’/ 5412 4 /108 4 729 (2t2 + ¢;) 2 + 27¢,

(1+iv3) Q/ 54t2 + /108 + 729 (22 + ¢1) 2 + 27c,
6v/2

+

y(t) =

20



1.16 problem 19

Internal problem ID [12560]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.2. page 33
Problem number: 19.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

vV —tv+20=1t>-2

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

‘dsolve(diff(v(t),t)=t‘2*v(t)—2-2*v(t)+t“2,v(t), singsol=all)

t t2—6)

v(t)=—-14ce” 3

v/ Solution by Mathematica
Time used: 0.086 (sec). Leaf size: 27

-

LDSolve [v' [t]==t~2*v[t]-2-2%v[t]+t~2,v[t],t,IncludeSingularSolutions -> Truel J

N

v(t) > -1+ crest(*=6)

v(t) - —1

21



1.17 problem 20

Internal problem ID [12561]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.2. page 33
Problem number: 20.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

! =0
l+yt+y+t

/

Y

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

dsolve(diff (y(t),t)=1/(t*y(t)+t+y(t)+1),y(t), singsol=all)

N\ J

y(t) = —1—/14+2In(t+1) +2¢
y(t) = -1+ /14+2In(t+1) +2c;
v/ Solution by Mathematica
Time used: 0.217 (sec). Leaf size: 47

‘ DSolvely' [t]1==1/(t*y[t]l+t+y[t]1+1),y[t],t,IncludeSingularSolutions -> Truel

y(t) = —1 — /2log(t + 1) + 14 2¢;

y(t) = =14 /2log(t + 1) + 1+ 2¢

22



1.18 problem 21

Internal problem ID [12562]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.2. page 33
Problem number: 21.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

t
/ ey

VT

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

‘dsolve(diff(y(t),t)=exp(t)*y(t)/(1+y(t)“2),y(t), singsol=all)

LambertW (e201 +2¢t )
y(t) = e : Feute

v/ Solution by Mathematica
Time used: 33.022 (sec). Leaf size: 46

LDSolve [y' [t]==Exp[t]l*y[t]/(1+y[t]~2),y[t],t,IncludeSingularSolutions -> True]J

y(t) = —/ W (e+)

y(t) = /W (2 )

y(t) =0

23



1.19 problem 22

Internal problem ID [12563]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.

4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.2. page 33
Problem number: 22.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y —y*=—4

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

-

Ldsolve(diff(y(t) ,t)=y(t)~2-4,y(t), singsol=all)

-/

2(1 + e4t01)
efte; — 1

y(t) =—

v/ Solution by Mathematica
Time used: 1.053 (sec). Leaf size: 40

e

LDSolve [y' [t]==y[t]~2-4,y[t],t,IncludeSingularSolutions -> Truel

~—

2 — 2¢t(t+er)
() = T e

y(t) - —2
y(t) — 2

24



1.20 problem 23

Internal problem ID [12564]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.2. page 33
Problem number: 23.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 7

Ldsolve (diff (w(t) ,t)=w(t)/t,w(t), singsol=all) J

w(t) = eit

v/ Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 14

LDSolve [w' [t]==wlt]/t,w[t],t,IncludeSingularSolutions -> True] J

w(t) — et
w(t) =0

25



1.21 problem 24

Internal problem ID [12565]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.2. page 33
Problem number: 24.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y —sec(y) =0

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 8

e

tdsolve(diff(y(x),x)=sec(y(x)),y(x), singsol=all)

~—

y(x) = arcsin (z + ¢;)

v Solution by Mathematica
Time used: 0.35 (sec). Leaf size: 10

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

y(x) — arcsin(z + ¢;)

26



1.22 problem 25

Internal problem ID [12566]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.2. page 33
Problem number: 25.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

2 +tr=0
With initial conditions
1
0)=—=
[x( )=/ ]

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

e hY

dsolve([diff (x(t),t)=—x(t)*t,x(0) = 1/Pi~(1/2)],x(t), singsol=all)

N\ J

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

‘ DSolve [{x' [t]==-x[t]*t,{x[0]==1/Sqrt[Pi]}},x[t],t,IncludeSingularSolutions ->| True]

27



1.23 problem 26

Internal problem ID [12567]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.2. page 33
Problem number: 26.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

Yy —yt=0

With initial conditions

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

Ldsolve([diff(y(t),t)=t*y(t),y(O) = 3],y(t), singsol=all) J

2
y(t) = 3e=

v/ Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 16

-

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

N\

2
y(t) — 3e7

28



1.24 problem 27

Internal problem ID [12568]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.2. page 33
Problem number: 27.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

¥ +y* =0

With initial conditions

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

Ldsolve([diff(y(t),t)=—y(t)“2,y(0) = 1/2],y(t), singsol=all) J

1

)= ——
vt) =
v/ Solution by Mathematica

Time used: 0.005 (sec). Leaf size: 10

e B

kDSolve [{y' [t]==-y[t]~2,{y[0]==1/2}},y[t],t,IncludeSingularSolutions -> True] J

1
£) =
vt =
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1.25 problem 28

Internal problem ID [12569)

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.

4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.2. page 33
Problem number: 28.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

With initial conditions

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 15

Ldsolve([diff(y(t),t)=t‘2*y(t)‘3,y(0) = -1],y(t), singsol=all)

v/ Solution by Mathematica
Time used: 0.285 (sec). Leaf size: 20

-

LDSolve [{y' [t]==t"2xy[t]~3,{y[0]==-1}},y[t],t,IncludeSingularSolutions -> Tru

:

y(t) — —
1 — 288
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1.26 problem 29

Internal problem ID [12570]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.2. page 33
Problem number: 29.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

¥ +y* =0
With initial conditions
[4(0) = 0]
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 5
Ldsolve( [diff (y(t),t)=-y(t)"2,y(0) = 0],y(t), singsol=all) J
y(t) =0

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 6

-

LDSolve [{y' [t]==-y[t]~2,{y[0]==0}},y[t],t,IncludeSingularSolutions -> True] J

y(t) =0
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1.27 problem 30

Internal problem ID [12571]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.2. page 33
Problem number: 30.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

N
YTy ey
With initial conditions
[y(0) = 4]
v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 24
Ldsolve( [diff (y(t),t)=t/(y(t)-t~2*y(t)),y(0) = 4],y(t), singsol=all) J

y®)=+/—In(t—1)—In(t+1) +ir+ 16

v/ Solution by Mathematica

Time used: 0.15 (sec). Leaf size: 24

‘ DSolve [{y' [t]==t/(y[t]-t~2*y[t]),{y[0]==4}},y[t],t,IncludeSingularSolutions —# True]

y(t) = \/—log (t2 — 1) + i + 16
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1.28 problem 31

Internal problem ID [12572]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.2. page 33
Problem number: 31.

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: 12

Ldsolve([diff(y(t),t)=2*y(t)+1,y(0) = 3],y(t), singsol=all) J

Te? 1
=53

v/ Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 18

LDSolve [{y' [t]1==2*y[t]1+1,{y[0]==3}},y[t],t,IncludeSingularSolutions -> Truel J

y(t) = %(7th -1)
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1.29 problem 32

Internal problem ID [12573]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.2. page 33
Problem number: 32.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

y —t —2° =0

With initial conditions

[y(0) = 1]
v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 16
Ldsolve( [diff (y(t),t)=t*y(t) "2+2*y(t)~2,y(0) = 1],y(t), singsol=all) J
2
v = ~p a2

v/ Solution by Mathematica
Time used: 0.219 (sec). Leaf size: 17

‘ DSolve [{y' [t]1==t*y[t]~2+2xy[t]~2,{y[0]==1}},y[t],t,IncludeSingularSolutions -# True]

2

¢ -
vt = —m o
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1.30 problem 33

Internal problem ID [12574]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.

4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.2. page 33
Problem number: 33.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

t2
T z+tT

/

With initial conditions

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

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

_/6In(*+1)+36

z(t) = 3

v Solution by Mathematica
Time used: 0.202 (sec). Leaf size: 26

-

LDSolve [{x' [t]1==t"2/(x[t]+t"3*x[t]),{x[0]==-2}},x[t],t,IncludeSingularSolutio

N
njs -> True]

z(t) = —\/g\/log (t3+1)+6
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1.31 problem 34

Internal problem ID [12575]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.

4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.2. page 33
Problem number: 34.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

With initial conditions

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

‘ dsolve ([diff (y(t),t)=(1-y(t)~2)/y(t),y(0) = -2],y(t), singsol=all)

y(t) =-vV1+3e 2

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 20

-

LDSolve [{y' [t]1==(1-y[t]1~2) /y[t],{y[0]==-2}},y[t],t,IncludeSingularSolutions -

N
>J True]

y(t) > —vV3e 2 +1
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1.32 problem 35

Internal problem ID [12576]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.2. page 33
Problem number: 35.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

y—(1+y%)t=0

With initial conditions

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

‘dsolve([diff(y(t),t)=(y(t)‘2+1)*t,y(0) = 1],y(t), singsol=all)

v/ Solution by Mathematica
Time used: 0.29 (sec). Leaf size: 17

LDSolve [{y' [t]==(y[t]~2+1)*t,{y[0]==1}},y[t],t,IncludeSingularSolutions -> True]

y(t) — tan (}1 (2¢% + 7r)>
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1.33 problem 36

Internal problem ID [12577]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.2. page 33
Problem number: 36.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

With initial conditions

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

‘ dsolve([diff (y(t),t)=1/(2*y(t)+3),y(0) = 1],y(t), singsol=all)

3 V2544t
y(t) = ot T

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 20

LDSolve [{y' [t]1==1/(2*y[t]1+3) ,{y[0]==1}},y[t],t,IncludeSingularSolutions -> True]

o(t) — 5 (VE+25 - 3)
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1.34 problem 37

Internal problem ID [12578]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.2. page 33
Problem number: 37.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

y —2ty? — 3%t =0

With initial conditions

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

Ldsolve( [diff (y(t),t)=2xtxy(t) "2+3*%t"2*y(t)~2,y(1) = -1],y(t), singsol=all) J

v/ Solution by Mathematica
Time used: 0.222 (sec). Leaf size: 17

‘ DSolve [{y' [t]==2*t*y[t] 2+3*t~2xy[t]~2,{y[1]==-1}},y([t],¢t, IncludeSingularSolu#ions -> True]
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1.35 problem 38

Internal problem ID [12579]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.2. page 33
Problem number: 38.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

With initial conditions

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

‘ dsolve([diff (y(t),t)=(y(t)~2+5)/y(t),y(0) = -2],y(t), singsol=all)

y(t) = —v—-5+9e%

v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 20

LDSolve [{y' [t1==(y[t]1~2+5) /y[t],{y[0]==-2}},y[t],t,IncludeSingularSolutions ->J True]

y(t) = —v9e% — 5
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2.1 problem 1

Internal problem ID [12580]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.3 page 47
Problem number: 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

yI:t2+t

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

-

Ldsolve(diff(y(t) ,t)=t"2+t,y(t), singsol=all)

-/

1, 1
y(t) = §t3 + 5t2 +c

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 22

DSolvely' [t]==t"2+t,y[t],t,IncludeSingularSolutions -> True]

N\ J

3 t2
y(t)—>§+§+01
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2.2 problem 2

Internal problem ID [12581]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.3 page 47
Problem number: 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

yI:t2+].

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

-

Ldsolve(diff(y(t) ,t)=t"2+1,y(t), singsol=all)

-/

1
y(t) = §t3+t+cl

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

DSolvely' [t]==t"2+1,y[t],t,IncludeSingularSolutions -> True]

N\ J

t3
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2.3 problem 3

Internal problem ID [12582]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.3 page 47
Problem number: 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y+2y=1

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

Ldsolve(diff (y(t),t)=1-2%y(t),y(t), singsol=all) J
1 —2t
y(t) = 3 + cie

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

‘ DSolvely' [t]1==1-2*y[t],y[t],t,IncludeSingularSolutions -> True]

1
y(t) — 5 + cle_zt
1

y(t) — 3
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2.4 problem 4

Internal problem ID [12583]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.

4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.3 page 47
Problem number: 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

/

y — 4y’ =0

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

-

Ldsolve(diff(y(t),t)=4*y(t)‘2,y(t), singsol=all)

-/

v/ Solution by Mathematica
Time used: 0.157 (sec). Leaf size: 20

LDSolve [y' [t]==4*xy[t]~2,y[t],t,IncludeSingularSolutions -> Truel
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2.5 problem 5

Internal problem ID [12584]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.

4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.3 page 47
Problem number: 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Y —2y(1—y)=0

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

e

Ldsolve(diff(y(t),t)=2*y(t)*(1—y(t)),y(t), singsol=all)

~—

v Solution by Mathematica
Time used: 0.404 (sec). Leaf size: 33

-

LDSolve [y' [t]==2xy[t]1*(1-y[t]),y[t],t,IncludeSingularSolutions -> True]

| —

2t
vt) > e
y(t) >0

y(t) — 1
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2.6 problem 6

Internal problem ID [12585]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.3 page 47
Problem number: 6.

ODE order: 1.

ODE degree: 1.

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

y—y=t+1

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

-

Ldsolve (diff (y(t),t)=y(t)+t+1,y(t), singsol=all)

-/

y(t) = —t — 2+ cy€

v/ Solution by Mathematica
Time used: 0.1 (sec). Leaf size: 16

‘ DSolvel[y' [t]==y[t]+t+1,y[t],t,IncludeSingularSolutions -> Truel

y(t) = —t+cret —2
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2.7 problem 7

Internal problem ID [12586]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.3 page 47
Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Y —3y(l—y)=0

With initial conditions

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 12

r

Ldsolve([diff (y(t),t)=3*xy(t)*(1-y(t)),y(0) = 1/2],y(t), singsol=all)

| —

1

1) = ———
y(®) 1+e3

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

LDSolve [{y' [t]1==3*y[t]1*(1-y[t]) ,{y[0]==1/2}},y[t],t,IncludeSingularSolutions -f True]

e3t

) =
y(t) T
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2.8 problem 8

Internal problem ID [12587]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.

4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.3 page 47
Problem number: 8.

ODE order: 1.

ODE degree: 1.

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

Yy —2y=—t

With initial conditions

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

Ldsolve([diff(y(t),t)=2*y(t)—t,y(0) = 1/2],y(t), singsol=all)

<
—~~
=

|

I
+

|

+

v Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 19

-

LDSolve [{y' [t]==2*y[t]-t,{y[0]==1/2}},y[t],t,IncludeSingularSolutions -> True]

J

y(t) — }1(275 +e*+1)
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2.9 problem 9

Internal problem ID [12588]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.3 page 47
Problem number: 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Riccati]

v~ (y+5) @+ =0
(v+3)

With initial conditions

v Solution by Maple
Time used: 0.094 (sec). Leaf size: 65

,y(0) = 1/2]1,y(t), singsol=all)

_'L\/_e 8\/_erf<lf( 1+2t> l\/_e 8\/_erf<1\[>+4 t(t N ,
2i\/T e 51/2 erf <w+m>+2i\/7_re_§ 5 ort (%§>+4

y(t) =

v/ Solution by Mathematica
Time used: 0.332 (sec). Leaf size: 124

[DSolve H{y' [t1==(y[t1+1/2) *(y[t]+t) ,{y[0]==1/2}},y[¢t],¢t, IncludeSingularSolutio}xs -> True]

—\/%erﬁc Zt) +\/ﬂerﬁ<2\[> 1 fes(i-20% _ 2/e
24/ 2merfi (1 2t> — 24/ 2merfi (ﬁ) +4e

y(t) —
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2.10 problem 10

Internal problem ID [12589)

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.3 page 47
Problem number: 10.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

y—@t+1y=0

With initial conditions

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 13

r

Ldsolve([diff(y(t),t)=(t+1)*y(t),y(O) = 1/2],y(t), singsol=all)

| —

t(t+2)
e 2

y(t) = —5

v/ Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 19

-

DSolve [{y' [t]1==(t+1)*y[t],{y[0]==1/2}},y[t],t,IncludeSingularSolutions -> Tru\#]

N\

1

1
y(t) N §C2t(t+2)
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2.11 problem 15 b(1)

Internal problem ID [12590]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.3 page 47
Problem number: 15 b(1).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

S —84+282-85=0

With initial conditions

v Solution by Maple
Time used: 1.0 (sec). Leaf size: 37

‘dsolve([diff(S(t),t)=S(t)‘3—2*S(t)‘2+S(t),S(O) = 1/2]1,8(t), singsol=all)

S(t) — eRootOf(—iwe—Z—ln(e—Z+1)e—Z+_Ze—Z+te—Z+2 e—Z+1) + 1

X Solution by Mathematica

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

LDSolve [{S'[t]==S[t]~3-2xS[t]~2+S[t],{S[0]==1/2}},S[t],t, IncludeSingularSolutiﬂons -> True]

{3
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2.12 problem 15 b(2)

Internal problem ID [12591]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.3 page 47
Problem number: 15 b(2).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

S —84+282-85=0

With initial conditions

v Solution by Maple
Time used: 0.703 (sec). Leaf size: 35

‘dsolve([diff(S(t),t)=S(t)‘3—2*S(t)‘2+S(t),S(1) = 1/2],S(t), singsol=all)

S(t) — eRootOf(—irre—Z—ln(e—Z+1)e—Z+_Ze—Z+te—Z+e—Z+1) +1

X Solution by Mathematica

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

LDSolve [{S'[t]==S[t]~3-2xS[t]~2+S[t],{S[1]==1/2}},S[t],t, IncludeSingularSolutiﬂons -> True]

{3
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2.13 problem 15 b(3)

Internal problem ID [12592]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.3 page 47
Problem number: 15 b(3).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

S —84+282-85=0

With initial conditions

[5(0) = 1]

v Solution by Maple

Time used: 0.0 (sec). Leaf size: 5

-

Ldsolve([diff(s(t),t)=S(t)"3-2*S(t)"2+S(t),S(O) = 1],8(t), singsol=all)

| —

S(t) =1

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 6

DSolve[{S' [t]==8[t]~3-2#S[t]~2+5[t],{S[0]==1}},5[t],t,IncludeSingularSolutions -> True]

Sit)—1
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2.14 problem 15 b(4)

Internal problem ID [12593]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.3 page 47
Problem number: 15 b(4).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

S —84+282-85=0

With initial conditions

v Solution by Maple
Time used: 0.25 (sec). Leaf size: 41

‘ dsolve([diff (S(t),t)=S(t) ~3-2xS(t)"2+S(t),S(0) = 3/2],S(t), singsol=all)

S(t) — eRootOf(e—Zln(3)—ln(e—z+1)e—z+_Ze—Z+te—Z—2e—Z+1) +1

v/ Solution by Mathematica
Time used: 0.885 (sec). Leaf size: 31

LDSolve [{S'[t]==S[t]~3-2xS[t]~2+S[t],{S[0]==3/2}},S[t],t, IncludeSingularSolutiﬁms -> True]

S(t) — InverseFunction | — —log(#1 — 1) + log(#1)&| [t — 2 + log(3)]

#1-1

%)



2.15 problem 15 b(5)

Internal problem ID [12594]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.3 page 47
Problem number: 15 b(5).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

S —84+282-85=0

With initial conditions

v Solution by Maple
Time used: 0.687 (sec). Leaf size: 45

‘ dsolve([diff (S(t),t)=S(t) 3-2xS(t)~2+S(t),S(0) = -1/2],S(t), singsol=all)

S(t) — eRootOf(—3ln(e—Z+1)e—Z—3e—Zln(3)+3_Ze—Z+3te—Z+2e—Z+3) +1

X Solution by Mathematica

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

LDSolve [{S' [t]==S[t]~3-2xS[t]~2+S[t],{S[0]==-1/2}},S[t],t, IncludeSingularSolutjions -> True]

{3
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2.16 problem 16 (i)

Internal problem ID [12595]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.

4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.3 page 47
Problem number: 16 (i).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Y-y —y=0

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

-

Ldsolve(diff(y(t),t)=y(t)‘2+y(t),y(t), singsol=all)

~—

v/ Solution by Mathematica
Time used: 0.384 (sec). Leaf size: 33

LDSolve [y' [t]1==y[t]"2+y[t],y[t],t,IncludeSingularSolutions -> True]

et+cl
y(t) = T
y(t) = —1
y(t) =0

57



2.17 problem 16 (ii)

Internal problem ID [12596]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.

4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.3 page 47
Problem number: 16 (ii).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Y-y +y=0

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

-

Ldsolve(diff(y(t),t)=y(t)‘2—y(t),y(t), singsol=all)

~—

v/ Solution by Mathematica
Time used: 0.294 (sec). Leaf size: 25

LDSolve [y' [t]==y[t]~2-y[t],y[t],t,IncludeSingularSolutions -> True]

1
v = Ty e
y(t) =0
y(t) =1
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2.18 problem 16 (iii)

Internal problem ID [12597]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.

4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.3 page 47
Problem number: 16 (iii).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

yl_y3_y2:0

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

-

Ldsolve (diff (y(t),t)=y(t)"3+y(t)~2,y(t), singsol=all)

~—

1
ylt) =  LambertW (—ciet-1) + 1

v/ Solution by Mathematica
Time used: 0.318 (sec). Leaf size: 38

LDSolve [y' [t]==y[t]~3+y[t]~2,y[t],t,IncludeSingularSolutions -> Truel

y(t) — InverseFunction —% — log(#1) + log(#1 + 1)&| [t + ci]

y(t) —» -1
y(t) = 0
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2.19 problem 16 (iv)

Internal problem ID [12598]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.

4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.3 page 47
Problem number: 16 (iv).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

yl:_t2+2

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

-

Ldsolve (diff (y(t),t)=2-t"2,y(t), singsol=all)

~—

1
y(t) = —§t3 +2t+c

v/ Solution by Mathematica

Time used: 0.004 (sec). Leaf size: 18

-

DSolvely' [t]==2-t"2,y[t],t,IncludeSingularSolutions -> True]

N\

t3
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2.20 problem 16 (v)

Internal problem ID [12599]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.

4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.3 page 47
Problem number: 16 (v).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

Y —yt—ty* =0

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

-

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

-/

1

y(t) = 2
—14+e 2

v/ Solution by Mathematica
Time used: 0.396 (sec). Leaf size: 45

-

DSolvely' [t]==t*y[t]l+t*y[t]~2,y[t],t,IncludeSingularSolutions -> True]

N\

62+Cl
y(t) = — -
—1+ezta
y(t) — -1
y(t) =0
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2.21 problem 16 (vi)

Internal problem ID [12600]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.

4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.3 page 47
Problem number: 16 (vi).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

yl—t2y2t2

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

-

Ldsolve(diff (y(t),t)=t~2+t"2%y(t) ,y(t), singsol=all)

~—

3
yt)=—-1+es¢

v Solution by Mathematica
Time used: 0.064 (sec). Leaf size: 24

LDSolve [y' [t]==t~2+t"2*y[t],y[t],t,IncludeSingularSolutions -> True]

3
y(t) > =1+ ces
y(t) = -1
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2.22 problem 16 (vii)

Internal problem ID [12601]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.3 page 47
Problem number: 16 (vii).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

y—yt=t
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 14
Ldsolve(diff (y(t),t)=t+t*y(t),y(t), singsol=all) J

+2
yt)=—-1+4+ez¢

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

‘ DSolvely' [t]==t+t*y[t],y[t],t,IncludeSingularSolutions -> True]

2
y(t) = —1+cre?
y(t) = -1
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2.23 problem 16 (viii)

Internal problem ID [12602]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.

4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.3 page 47
Problem number: 16 (viii).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

yl:t2_2

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

-

Ldsolve (diff (y(t),t)=t"2-2,y(t), singsol=all)

~—

1
y(t) = §t3 —2t+¢

v/ Solution by Mathematica

Time used: 0.004 (sec). Leaf size: 18

-

DSolvely' [t]==t"2-2,y[t],t,IncludeSingularSolutions -> True]

N\

t3

64



2.24 problem 19 a(i)

Internal problem ID [12603]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.3 page 47
Problem number: 19 a(i).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

llcos(d) _ 9

/
o+ 10 10

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

-

Ldsolve (diff (theta(t) ,t)=1-cos(theta(t))+(1+cos(theta(t)))*(-1/10),theta(t), s}ingsol=a11)

tanh (%ﬁ) V10

0(t) = —2arct
(t) arctan 10
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v/ Solution by Mathematica
Time used: 1.026 (sec). Leaf size: 69

LDSolve [theta' [t]==1-Cos[theta[t]]+(1+Cos[theta[t]])*(-1/10),thetalt],t, IncludﬁaSingularSoluti

8

tanh (t_locl)
6(t) -» —2arctan | —————=~

V10
6(t) — — arccos (%)
6(t) — arccos (%)

6(t) - —2arctan (

)

al-
S

8(t) — 2arctan (\/Ll_())
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2.25 problem 19 a(ii)

Internal problem ID [12604]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.3 page 47
Problem number: 19 a(ii).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

0 =2

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

‘dsolve(diff(theta(t),t)=1—cos(theta(t))+(1+cos(theta(t))),theta(t), singsol=all)

6(t) = —2arctan ( ! )
t+ C1

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 11

e A
LDSolve [theta' [t]==1-Cos[theta[t]]+(1+Cos[theta[t]]) ,thetal[t],t,IncludeSingularSolutions -> T

G(t) —2t+ ¢
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2.26 problem 19 a(iii)

Internal problem ID [12605]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.3 page 47
Problem number: 19 a(iii).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

,  9cos(f) 11
T T

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

[dsolve (diff (theta(t) ,t)=1-cos(theta(t))+(1+cos(theta(t)))*(1/10),theta(t), si\ gsol=all)

tan (%ﬁ) v10

0(t) = 2arct
(t) arctan 10
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v/ Solution by Mathematica
Time used: 10.277 (sec). Leaf size: 55

LDSolve [theta' [t]==1-Cos[theta[t]]+(1+Cos[theta[t]])*(1/10),thetalt],t, Include?ing'ularSolutio

tan t—10c1
6(t) — 2arctan (M)

6(t) — — arccos (1—91>

6(t) — arccos (1—91)

6(t) — Interval[{—m, 7}]
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2.27 problem 20

Internal problem ID [12606]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.3 page 47
Problem number: 20.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

()
/ _=0
v—i—RC

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

Ldsolve(diff(v(t),t)=—v(t)/(R*C),v(t), singsol=all)

v(t) = cre” ”O

v Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 24

LDSolve [v' [t]==-v[t]/(x*c),v[t],t,IncludeSingularSolutions -> True]

v(t) = cre”er

v(t) = 0

70



2.28 problem 21

Internal problem ID [12607]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.3 page 47
Problem number: 21.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

, K-—v

v — RO =0

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

-

dsolve(diff (v(t),t)=(K-v(t))/(R*C),v(t), singsol=all)

N\ J

v(t) = K + cie” 7o

v/ Solution by Mathematica
Time used: 0.068 (sec). Leaf size: 26

‘ DSolvel[v' [t]==(k-v[t])/(x*c),v[t],t,IncludeSingularSolutions -> Truel

v(t) = k + cre e
v(t) > k
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2.29 problem 22

Internal problem ID [12608]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.3 page 47
Problem number: 22.

ODE order: 1.

ODE degree: 1.

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

v+ 2v =2V (t)

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

Ldsolve(diff(v(t) ,£)=(V(£)-v(£))/(1/2%1) ,v(t), singsol=all) J

v(t) = < / 2V (t) e*dt + Cl) o2t

v/ Solution by Mathematica
Time used: 0.082 (sec). Leaf size: 32

DSolvel[v' [t]==(V[t]-v[t])/(1/2*1),v[t],t,IncludeSingularSolutions -> Truel

N J

v(t) = e % (/lt 22Ky (K[1])dK[1] + c1>
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3 Chapter 1. First-Order Differential Equations.

Exercises section 1.4 page 61

3.1 problem 1
3.2 problem 2
3.3 problem 3
3.4 problem 4
3.5 problem 5
3.6 problem 6
3.7 problem 7
3.8 problem 8
3.9 problem 9
3.10 problem 10
3.11 problem 15
3.12 problem 16
3.13 problem 17
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3.1 problem 1

Internal problem ID [12609]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.4 page 61
Problem number: 1.

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: 12

Ldsolve([diff(y(t),t)=2*y(t)+1,y(0) = 3],y(t), singsol=all) J

v/ Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 18

LDSolve [{y' [t]1==2*y[t]1+1,{y[0]==3}},y[t],t,IncludeSingularSolutions -> Truel J

y(t) = %(7th -1)
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3.2 problem 2

Internal problem ID [12610)]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.4 page 61
Problem number: 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_Riccati, _specialll]

y +yt =t

With initial conditions

v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 89

Ldsolve([diff(y(t),t)=t—y(t)“2,y(0) = 1],y(t), singsol=all) J

y(t)
_ 2 AiryAi (1,¢) 73 — 3 AiryAi (1,£) T'(

2 AiryAi (t) 735 — 3 AiryAi () T (

%)2 3 — 3 AiryBi (1,¢) 3sT (%)2 — 2 AiryBi (1,t) 733
%) 35 — 3 AiryBi (¢) 36T (%)2 — 2 AiryBi (¢) 733
v/ Solution by Mathematica

Time used: 11.27 (sec). Leaf size: 163

LDSolve [{y' [t]==t-y[t]1~2,{y[0]==1}},y[t],t,IncludeSingularSolutions -> Truel J

y(t)

2it3/2 Gamma (3) BesselJ (—% it>?) + v/—3 Gamma (2) (s t3/2 BesselJ (-3 2it3/ 2) — it3/? BesselJ (2

_)

2
1 3%
2t (v/—3 Gamma (2) BesselJ (—3, 2it3/2) + Gamma (3) BesselJ (3, 24t3/
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3.3 problem 3

Internal problem ID [12611]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.4 page 61
Problem number: 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_Riccati, _specialll

y -y’ = —4t

With initial conditions

v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 113

=y(t)~"2-4xt,y(0) = 1/2],y(t), singsol=all)

y(®)
((338r(2)"2% - n31) AiryBi (1,23¢) + (737 + 30(2)" 6% ) AiryAi (1,28¢) ) 23
B (—n3% — 3T (2)%6 ) AiryAi (23 ) + AiryBi (2%5) (_3 35T (2)” 23 +7T3§>

v Solution by Mathematica
Time used: 10.151 (sec). Leaf size: 193

LDSolve [{y' [t]==y[t]~2-4*t,{y[0]==1/2}},y[t],t,IncludeSingularSolutions -> True]

y(t) =

432 Gamma (}) BesselJ (-2, 4it3/2) + 22/3V/3(/3 — i) Gamma (2) (232 BesselJ (-4, 4it>/2) — 2

2 <22/3\/_( 1 —iv/3) Gamma (2) BesselJ (—1, 3it%/2) + Gamma (3) ]
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3.4 problem 4

Internal problem ID [12612]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.4 page 61
Problem number: 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y' —sin(y) =0

With initial conditions

v Solution by Maple
Time used: 0.609 (sec). Leaf size: 63

Ldsolve([diff (y(t),t)=sin(y(t)),y(0) = 1],y(t), singsol=all) J

2¢'sin (1) (1 —cos(1))e* —cos(1) — 1 )

y(t) = arctan (_ (—1+4cos(1))e? —cos(1) —1’ (=1 + cos (1)) e* —cos (1) — 1

v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 16

‘ DSolve [{y' [t]==Sin[y[t]],{y[0]==1}},y[t],t,IncludeSingularSolutions -> True] ‘

y(t) — arccos(— tanh(¢ — arctanh(cos(1))))

7



3.5 problem 5

Internal problem ID [12613]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.4 page 61
Problem number: 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

w—-B8-—w)(w+1)=0

With initial conditions

[w(0) = 4]

v Solution by Maple
Time used: 0.078 (sec). Leaf size: 23

Ldsolve([diff (w(t) ,t)=(3-w(t))*(w(t)+1) ,w(0) = 4],w(t), singsol=all) J

_ 15e" +1

w(t) = —1+5e*

v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 26

‘ DSolve [{w' [t]==(3-w[t])*(w[t]1+1),{w[0]==4}},w[t],t,IncludeSingularSolutions —# True]

15e* + 1

w(t) — B 1
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3.6 problem 6

Internal problem ID [12614]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.4 page 61
Problem number: 6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

w—-B8-—w)(w+1)=0

With initial conditions

[w(0) = 0]

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

Ldsolve([diff (w(t),t)=(3-w(t))*(w(t)+1) ,w(0) = 0],w(t), singsol=all) J

3et -3
w(t) = 3+ et

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

LDSolve [{w' [t]==(3-w[t])*(w[t]+1),{w[0]==0}},w[t],t,IncludeSingularSolutions —f True]

3(e* —1)

t
w(t) = ett +3
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3.7 problem 7

Internal problem ID [12615]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.4 page 61
Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y'—e%:()

With initial conditions

v/ Solution by Maple
Time used: 0.109 (sec). Leaf size: 37

-

Ldsolve([diff(y(t),t)=exp(2/y(t)),y(0) = 2],y(t), singsol=all)

-/

2
) =—
Y1) = ~RootOf (<2 ZBh (-2 —2 Ze 72 ZEn ()= _Z—20.5)

X Solution by Mathematica

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

e hY

DSolve[{y' [t]1==Exp[2/y[t]],{y[0]==2}},y[t],t,IncludeSingularSolutions -> Truel]

N J

{}
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3.8 problem 8

Internal problem ID [12616]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.4 page 61
Problem number: 8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y'—e%:()

With initial conditions

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 38

-

Ldsolve([diff(y(t),t)=exp(2/y(t)),y(1) = 2],y(t), singsol=all)

-/

2
) =—
Y1) = ~RootOf (2 ZBh (- 2 —2 Ze 12 ZFh () - Z 207+ 7

X Solution by Mathematica

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

e hY

DSolve[{y' [t]1==Exp[2/y[t]],{y[1]1==2}},y[t],t,IncludeSingularSolutions -> Truel]

N J

{}
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3.9 problem 9

Internal problem ID [12617]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.4 page 61
Problem number: 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

yl_y2+y3:0

With initial conditions

v Solution by Maple
Time used: 1.391 (sec). Leaf size: 21

Ldsolve([diff(y(t),t)=y(t)"2—y(t)"3,y(0) = 1/5],y(t), singsol=all) J

1
ylt) = LambertW (4e~t+4) + 1

v/ Solution by Mathematica
Time used: 0.495 (sec). Leaf size: 31

‘ DSolve[{y' [t]==y[t]~2-y[t]~3,{y[0]==2/10}},y([t],t,IncludeSingularSolutions —>‘ True]

y(t) — InverseFunction % +log(1 — #1) — log(#1)& | [t + 5 + log(4)]
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3.10 problem 10

Internal problem ID [12618]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.4 page 61
Problem number: 10.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Abel]

y -2 =1
With initial conditions
{y(o) = —%}
X Solution by Maple
Ldsolve( [diff (y(t),t)=2%y(t)"3+t72,y(0) = -1/2],y(t), singsol=all) J

No solution found

X Solution by Mathematica

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

LDSolve [{y' [t1==2%y[t]"3+t~2,{y[0]==-1/2}},y[t],t,IncludeSingularSolutions -> jl'rue]

Not solved
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3.11 problem 15

Internal problem ID [12619]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.4 page 61
Problem number: 15.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Y —vy=0

With initial conditions

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

e

tdsolve([diff(y(t),t)=sqrt( y(t)),y(0) = 1],y(t), singsol=all)

~—

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 14

DSolve[{y' [t]==8Sqrt[ y[t] 1,{y[0]==1}},y[t],t,IncludeSingularSolutions -> Tru#]

N

u(t) = 3(t+2)°
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3.12 problem 16

Internal problem ID [12620]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.4 page 61
Problem number: 16.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y+y=2

With initial conditions

v/ Solution by Maple
Time used: 0.422 (sec). Leaf size: 12

Ldsolve([diff(y(t),t)=2—y(t),y(O) = 1],y(t), singsol=all) J

y(t) =2—e"
v/ Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 14

LDSolve [{y' [t]==2-y[t],{y[0]==1}},y[t],t,IncludeSingularSolutions -> Truel J

y(t) =2 —e™*
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3.13 problem 17

Internal problem ID [12621]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.4 page 61
Problem number: 17.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

,  1lcos(f) 9
o+ 10 10
With initial conditions
[0(0) = 1]

v/ Solution by Maple
Time used: 0.11 (sec). Leaf size: 29

‘dsolve([diff(theta(t),t)=1—cos( theta(t)) + (1+cos(theta(t)))*(—1/10),theta(O? = 1],theta(t)

tanh (— arctanh (tan (3) v/10) + %) V10
10

6(t) = —2arctan

v/ Solution by Mathematica
Time used: 0.061 (sec). Leaf size: 36

r

LDSolve[{theta' [t]1==1-Cos[ thetal[t]] + (1+Cos[theta[t]])*(-1/10),{theta[0]==1}},theta[t],t,In

tanh (ﬁ — arctanh (/10 tan (%)))
V10

6(t) — —2arctan
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4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9

Chapter 1. First-Order Differential Equations.

Exercises section 1.5 page 71

problem 5
problem 6
problem 7
problem 8
problem 12
problem 13
problem 14
problem 15
problem 16
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4.1 problem 5

Internal problem ID [12622]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.5 page 71
Problem number: 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Y —yly—-1)(y—3)=0

With initial conditions

v Solution by Maple
Time used: 1.125 (sec). Leaf size: 133

Ldsolve([diff(y(t),t)=y(t)*(y(t)—l)*(y(t)-s),y(O) = 4],y(t), singsol=all) J

y(t)
18(% — &) (27 - 32¢% + 8V/16e™ — 27 &)5 4 48( (27— 326 + 8V/T6e™ — 7 e5)* + 3) (e =

2
(27 — 3266 + 81/16 €128 — 27 €0) % (16 €5t — 27)
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v/ Solution by Mathematica
Time used: 0.172 (sec). Leaf size: 132

LDSolve {y' [tl==y [t]1*(y[t]1-1)*(y[t]-3) ,{y[0]==4}},y[t],t, InCIudeSing'ularSolutiﬁons -> True]

3i(vV3+1) \3/ 4\/ €6t (16e5t — 27)° + 864¢6 — 256¢!2 — 729

32e6t — 54
9(1+41iv3)

2(/4\/6615 (166675 — 27)3 + 8646t — 256e12t — 729

y(t) —

+ +1
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4.2 problem 6

Internal problem ID [12623]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.5 page 71
Problem number: 6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Y —yly—-1)(y—3)=0

With initial conditions

v Solution by Maple

Time used: 0.0 (sec). Leaf size: 5

Ldsolve([diff(y(t),t)=y(t)*(y(t)—l)*(y(t)-s),y(O) = 0],y(t), singsol=all) J

y(t) =0
v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 6

LDSolve [{y' [t]1==y[t]1*(y[t]1-1)*(y[t]-3) ,{y[0]==0}},y[t],t, IncludeSingularSolutiﬂons -> True]

y(t) =0
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4.3 problem 7

Internal problem ID [12624]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.5 page 71
Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Y —yly—1)(y—3)=0

With initial conditions

v Solution by Maple
Time used: 9.141 (sec). Leaf size: 6167

Ldsolve([diff(y(t),t)=y(t)*(y(t)—l)*(y(t)-s),y(O) = 2],y(t), singsol=all) J

Expression too large to display
Expression too large to display
v/ Solution by Mathematica
Time used: 0.091 (sec). Leaf size: 105

DSolve [{y' [t]==y[t]1*(y[t]-1)*(y[t]-3),{y[0]==2}},y([t],t, IncludeSingularSoluti{ons -> True]

N\

</2\/eﬁt (4Bt + 1) 4 8ebt 4 16e12t + 1
y(t) =

4ebt + 1
+1

1
+
</2\/ €6t (4€8 4 1) + 8ebt + 16€12t + 1
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4.4 problem 8

Internal problem ID [12625]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.5 page 71
Problem number: 8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Y —yly—1)(y—3)=0

With initial conditions

[y(0) = —1]
v/ Solution by Maple
Time used: 1.125 (sec). Leaf size: 133

Ldsolve([diff(y(t),t)=y(t)*(y(t)—l)*(y(t)—3),y(O) = -1],y(t), singsol=all) J

y(t)
(265 —4) (1— ™+ /e (e = 2))" + ((z‘ﬁ— 1) (1- ¥+ /e (= 2)) " —iv3— 1) (e =+

W

(1 — Bt 4\ /B (&b — 2)) (25 — 4)

v Solution by Mathematica
Time used: 0.068 (sec). Leaf size: 104

kDSolve [{y' [t]1==y[t1*(y[t]1-1)*(y[t]-3) ,{y[0]==-1}},y[t],t, IncludeSingularSolutjions -> True]

\3/2 ebt (6t — 2)° 4 8ebt — 2e12t — 8 92/3
y(t) — - +1

6t _ 9
¢ \3/ €6t (ebt — 2)3 4 4ebt — 12t _ 4
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4.5 problem 12

Internal problem ID [12626]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.

4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.5 page 71
Problem number: 12.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

¥ +y* =0

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 9

-

Ldsolve (diff(y(t),t)=-y(t)~2,y(t), singsol=all)

-/

v/ Solution by Mathematica
Time used: 0.156 (sec). Leaf size: 18

LDSolve [y' [t]==-y[t]~2,y[t],t,IncludeSingularSolutions -> True]
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4.6 problem 13

Internal problem ID [12627]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.

4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.5 page 71
Problem number: 13.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

With initial conditions

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 11

Ldsolve([diff(y(t),t)=y(t)"3,y(0) = 1],y(t), singsol=all)

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 14

-

LDSolve [{y' [t]==y[t]~3,{y[0]==1}},y[t],t,IncludeSingularSolutions -> Truel

-/
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4.7 problem 14

Internal problem ID [12628]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.

4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.5 page 71
Problem number: 14.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

With initial conditions

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 24

Ldsolve([diff(y(t),t)=1/( (y(£)+1)*(t-2)),y(0) = 0],y(t), singsol=all)

y(t) = =14 /14 2In(t — 2) — 21In (2) — 2ix
v/ Solution by Mathematica
Time used: 0.188 (sec). Leaf size: 28

-

LDSolve [{y' [t]1==1/( (y[t]+1)*(t-2)),{y[0]==0}},y[t],t,IncludeSingularSolution

A
sj -> True]

y(t) = —1+ /2log(t — 2) — 2im + 1 — log(4)
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4.8 problem 15
Internal problem ID [12629]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.5 page 71
Problem number: 15.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

, 1
Vo wrer Y
With initial conditions
[y(0) = 1]
v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 13
Ldsolve( [diff (y(t),t)=1/(y(£)+2)"2,y(0) = 1],y(t), singsol=all) J

y(t) = (27 +3t)5 — 2
v/ Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 20

‘ DSolve[{y' [t]1==1/(y[t]+2)~2,{y[0]==1}},y[t],t,IncludeSingularSolutions -> Trué]

y(t) = V3Vt +9—2
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4.9 problem 16

Internal problem ID [12630]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.5 page 71
Problem number: 16.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

o t _
YT oty
With initial conditions
[y(=1) = 0]
v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 15
Ldsolve( [diff(y(t),t)=t/(y(t)-2),y(-1) = 01,y(t), singsol=all) J

y(t) =2—vt2+3
v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 21

LDSolve [{y' [t]1==1/(y[t]-2) ,{y[-1]1==0}},y[t],t,IncludeSingularSolutions -> True}]

y(t) = 2 — V2Vt +3
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5.36 problem 37 (V) . . . . ... 135
5.37 problem 37 (vi) . . . . . . . .. 1361
5.38 problem 37 (vii) . . . . . . ... 137
5.39 problem 37 (viii) . . . . . .. ... 138
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5.1 problem 1 and 13 (i)

Internal problem ID [12631]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.6 page 89
Problem number: 1 and 13 (i).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y —3y(—2+y)=0

With initial conditions

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

Ldsolve([diff(y(t),t)=3*y(t)*(y(t)-2),y(0) = 1],y(t), singsol=all) J

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 16

e N

LDSolve {y' [t]==8*y [t]1*(y[t]-2) ,{y[0]==1}},y[t],t,IncludeSingularSolutions -> jl'rue]
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5.2 problem 1 and 13 (ii)

Internal problem ID [12632]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.6 page 89
Problem number: 1 and 13 (ii).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y —3y(—2+y)=0

With initial conditions
[y(=2) = —1]

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

Ldsolve([diff(y(t),t)=3*y(t)*(y(t)-2),y(-2) = -1],y(t), singsol=all) J

2
y(t) = T 3ebt+12 _

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 20

DSolve [{y' [t]==3*y[t]*(y[t]-2),{y[-2]==-1}},y[t],t,IncludeSingularSolutions —# True]

N

2
y(t) = T 35w
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5.3 problem 1 and 13 (iii)

Internal problem ID [12633]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.6 page 89
Problem number: 1 and 13 (iii).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y —3y(—2+y)=0

With initial conditions

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

Ldsolve([diff(y(t),t)=3*y(t)*(y(t)-2),y(0) = 3],y(t), singsol=all) J

6
y(t) = _th —3

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 16

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

N

y(t) - _eﬁt —3
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5.4 problem 1 and 13 (iv)

Internal problem ID [12634]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.6 page 89
Problem number: 1 and 13 (iv).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y —3y(—2+y)=0

With initial conditions

[y(0) =2]

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 5

Ldsolve([diff(y(t),t)=3*y(t)*(y(t)-2),y(0) = 2],y(t), singsol=all) J
y(t) =2

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 6

LDSolve {y' [£]==3*y [t]1*(y[t]-2) ,{y[0]==2}},y[t],t,IncludeSingularSolutions -> jl‘rue]

y(t) = 2
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5.5 problem 2 and 14(i)

Internal problem ID [12635]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.6 page 89
Problem number: 2 and 14(i).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Y —y’ +4y = —12

With initial conditions

[y(0) = 1]
v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 23
Ldsolve( [diff (y(t),t)=y(t) "2-4xy(t)-12,y(0) = 1],y(t), singsol=all) J
—10€% +18

vt = 513

v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 26

DSolve[{y' [t]==y[t]~2-4xy[t]-12,{y[0]==1}},y[t],t,IncludeSingularSolutions -> True]

N\

18 — 10

y(t) = 5e8t + 3
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5.6 problem 2 and 14(ii)

Internal problem ID [12636]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.6 page 89
Problem number: 2 and 14(ii).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Y —y’ +4y = —12

With initial conditions

[y(1) = 0]

v/ Solution by Maple

Time used: 0.047 (sec). Leaf size: 26

Ldsolve( [diff (y(t),t)=y(t) 2-4*y(t)-12,y(1) = 0],y(t), singsol=all) J
_ —6e*t+6

y(t) - 3e8t_8 n 1

v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 32

DSolve[{y' [t]==y[t]~2-4xy[t]-12,{y[1]==0}},y[t],t,IncludeSingularSolutions -> True]

N\
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5.7 problem 2 and 14(iii)

Internal problem ID [12637]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.

4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.6 page 89
Problem number: 2 and 14(iii).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Y —y’ +4y = —12

With initial conditions

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 5

Ldsolve( [diff (y(t),t)=y(t) "2-4xy(t)-12,y(0) = 6],y(t), singsol=all)

y(t) =6
v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 6

-

LDSolve [{y' [t]==y[t]~2-4xy[t]-12,{y[0]==6}},y[t],t,IncludeSingularSolutions -

>J True]

y(t) = 6
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5.8 problem 2 and 14(iv)

Internal problem ID [12638]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.6 page 89
Problem number: 2 and 14(iv).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Y —y’ +4y = —12

With initial conditions

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 20

Ldsolve([diff(y(t),t)=y(t)‘2—4*y(t)—12,y(O) = 5],y(t), singsol=all) J

—2e8 42
H)=—~-_T2
vt) = —mi 7

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 24

DSolve[{y' [t]==y[t]~2-4xy[t]-12,{y[0]==5}},y[t],t,IncludeSingularSolutions -> True]

N\
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5.9 problem 3 and 15(i)

Internal problem ID [12639)

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.6 page 89
Problem number: 3 and 15(i).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y —cos(y) =0

With initial conditions

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 32

Ldsolve([diff(y(t),t)=cos( y(t)),y(0) = 0],y(t), singsol=all) J

et —1 2¢ )

y(t) = arctan (e2t R

v/ Solution by Mathematica

Time used: 0.01 (sec). Leaf size: 8

‘ DSolve[{y' [t]==Cos[ y[t]l],{y[0]==0}},y[t],t,IncludeSingularSolutions -> True] ‘

y(t) — arcsin(tanh(t))
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5.10 problem 3 and 15(ii)

Internal problem ID [12640]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.6 page 89
Problem number: 3 and 15(ii).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y —cos(y) =0

With initial conditions

v/ Solution by Maple
Time used: 0.421 (sec). Leaf size: 79

Ldsolve([diff(y(t),t)=cos( y(t)),y(-1) = 1],y(t), singsol=all) J

(t) — arctan sin (1) e2t+2 + e2t+2 + sin (1) -1 2 et+1 cos (1)
y\t) = sin (1) e%+2 + e2+2 —gin (1) + 1’ sin (1) e2+2 + €242 — sin (1) + 1

v/ Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 13

‘ DSolve[{y' [t]==Cos[ y[t]l],{y[-11==1}},y[t],t,IncludeSingularSolutions -> Truej]

y(t) — arcsin (coth (¢ + 1 + coth™" (sin(1))))
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5.11 problem 3 and 15(iii)

Internal problem ID [12641]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.6 page 89
Problem number: 3 and 15(iii).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y —cos(y) =0

With initial conditions

-

v Solution by Maple

Time used: 0.0 (sec). Leaf size: 7

‘ dsolve([diff (y(t),t)=cos( y(t)),y(0) = -1/2%Pi],y(t), singsol=all)

y(t) = —g

v Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 10

-

LDSolve [{y' [t]==Cos[ y[tl],{y[0]==-Pi/2}},y[t],t,IncludeSingularSolutions -> T}:ue]

y(t) — —g
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5.12 problem 3 and 15(iv)

Internal problem ID [12642]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.

4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.6 page 89
Problem number: 3 and 15(iv).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y —cos(y) =0

With initial conditions

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 32

Ldsolve([diff(y(t),t)=cos( y(t)),y(0) = Pil,y(t), singsol=all)

| 2¢et >

y(t) = arctan <e2t T T

X Solution by Mathematica

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

-

LDSolve [{y' [t]==Cos[ y[tl],{y[0]==Pi}},y[t],t,IncludeSingularSolutions -> Tru

:

{}
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5.13 problem 4

Internal problem ID [12643]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.

4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.6 page 89
Problem number: 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

w' —wcos (w) =0

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

e

kdsolve(diff(w(t),t)=w(t)*cos( w(t)),w(t), singsol=all)

~—

w(t) 1
t— / ————d a|l4+c=0
_acos(__a)

v/ Solution by Mathematica
Time used: 7.857 (sec). Leaf size: 50

DSolve[w' [t]==w[t]*Cos[ w[t]],w[t],t,IncludeSingularSolutions -> True]

N\

#1 sec
w(t) — InverseFunction [ /1 %dl( 1]& | [t + ci]
w(t) — 0
w(t) — —g
w(t) = 3
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5.14 problem 4 and 16(i)

Internal problem ID [12644]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.6 page 89
Problem number: 4 and 16(i).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

w' —wcos (w) =0

With initial conditions

[w(0) = 0]

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 5

Ldsolve([diff(w(t),t)=w(t)*cos( w(t)),w(0) = 0],w(t), singsol=all) J
w(t)=0

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 6

LDSolve [{w' [t]==w[t]*Cos[ w[t]],{w[0]==0}},w[t],t,IncludeSingularSolutions -> jl‘rue]

w(t) —0
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5.15 problem 4 and 16(ii)

Internal problem ID [12645]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.6 page 89
Problem number: 4 and 16(ii).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

w' —wcos (w) =0

With initial conditions

[w(3) = 1]

v Solution by Maple
Time used: 0.266 (sec). Leaf size: 38

Ldsolve([diff(w(t),t)=w(t)*cos( w(t)),w(3) = 1],w(t), singsol=all) J

w(t) = RootOf ( / eee(0), Ly 3)

_z 0

X Solution by Mathematica

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

DSolve[{w' [t]==w[t]*Cos[ w[t]],{w[3]==1}},w[t],t,IncludeSingularSolutions -> True]

N\

{
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5.16 problem 4 and 16(iii)

Internal problem ID [12646]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.6 page 89
Problem number: 4 and 16(iii).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

w' —wcos (w) =0

With initial conditions

[w(0) = 2]

v Solution by Maple
Time used: 0.032 (sec). Leaf size: 37

Ldsolve([diff(w(t),t)=w(t)*cos( w(t)),w(0) = 2],w(t), singsol=all) J

w(t) = RootOf (/2 sec(_a) , a+t)

z G

X Solution by Mathematica

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

DSolve[{w' [t]==w[t]*Cos[ w[t]],{w[0]==2}},w[t],t,IncludeSingularSolutions -> True]

N\

{
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5.17 problem 4 and 16(iv)

Internal problem ID [12647]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.6 page 89
Problem number: 4 and 16(iv).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

w' —wcos (w) =0

With initial conditions

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 37

Ldsolve([diff(w(t),t)=w(t)*cos( w(t)),w(0) = -1],w(t), singsol=all) J

w(t) = RootOf ( / Teec(), t)

z o

X Solution by Mathematica

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

DSolve [{w' [t]==w[t]*Cos[ w[t]],{w[0]==-1}},w[t],t,IncludeSingularSolutions ->| True]

N\ J

{
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5.18 problem 5

Internal problem ID [12648]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.

4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.6 page 89
Problem number: 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

w' — (1 —w)sin (w) =0

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

e

tdsolve(diff(w(t),t)=(1—w(t))*sin( w(t)),w(t), singsol=all)

~—

'w(t) 1 d
t =0
+ / (—1+4 _a)sin(_a) —ata

v Solution by Mathematica
Time used: 12.825 (sec). Leaf size: 41

-

LDSolve [w'[t]==(1-w[t])*Sin[ w[t]],w[t],t,IncludeSingularSolutions -> True]

~—

#1 csc
w(t) — InverseFunction[ : %dl( 1])&| [t + 1]
w(t) =0
w(t) — 1

117



5.19 problem 6

Internal problem ID [12649]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.6 page 89
Problem number: 6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 33

dsolve(diff (y(t),t)=1/(y(t)-2),y(t), singsol=all)

N\ J

y() =2 — VAT 2 T2
y(t) =2+ 4+ 2c, +2t
v/ Solution by Mathematica
Time used: 0.145 (sec). Leaf size: 44

LDSolve [y' [t]==1/(y[t]-2),y[t],t,IncludeSingularSolutions -> True]

y(t) =2 —V2/t+ 2+
yt) = 2+ V2Vt t+ 2+ o
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5.20 problem 7

Internal problem ID [12650]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.6 page 89
Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

v+ vE+20=-2

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

‘dsolve(diff(v(t),t)=—v(t)“2—2*v(t)—2,v(t), singsol=all)

v(t) = —1—tan (t+ ¢1)

v/ Solution by Mathematica

Time used: 0.699 (sec). Leaf size: 30

‘ DSolvel[v' [t]==-v[t]"2-2*v[t]-2,v[t],t,IncludeSingularSolutions -> Truel

v(t) > —1 —tan(t — ¢p)
v(t) > —1—13
v(t) > -1+
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5.21 problem 8

Internal problem ID [12651]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.6 page 89
Problem number: 8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

w — 3w+ 120? =0

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 49

‘ dsolve (diff (w(t),t)=3*w(t) "3-12*w(t)~2,w(t), singsol=all) ‘

w(t) = eRootOf (In(e~7+4)e—7+48c1e—7—_ Ze—7+48te—7+41n(e—7+4)+192c1 —4_Z+192t—4) +4

v/ Solution by Mathematica
Time used: 0.392 (sec). Leaf size: 50

‘ DSolve[w' [t]==3*w[t]"3-12*w[t]~2,w[t],t,IncludeSingularSolutions -> Truel ‘

w(t) — InverseFunction 4#—1 + — lo g(4 — #1) — 10g§?1)& [3t + ¢1]
w(t) =0
w(t) —» 4
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5.22 problem 9

Internal problem ID [12652]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.

4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.6 page 89
Problem number: 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y —cos(y) =1

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

e

tdsolve(diff(y(t),t)=1+cos(y(t)),y(t), singsol=all)

~—

y(t) = 2arctan (t + ¢;)

v Solution by Mathematica
Time used: 0.462 (sec). Leaf size: 35

LDSolve [y' [t]1==1+cos[y[t]],y[t],t,IncludeSingularSolutions -> True]

) #1 1
y(t) — InverseFunction [/1 Wdff[l]& [t + Cl]

y(t) — cos ™V (=1)
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5.23 problem 10

Internal problem ID [12653]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.

4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.6 page 89
Problem number: 10.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y' —tan(y) =0

v Solution by Maple

Time used: 0.0 (sec). Leaf size: 9

e

tdsolve(diff(y(t),t)=tan( y(t)),y(t), singsol=all)

~—

y(t) = arcsin (c1€)

v Solution by Mathematica
Time used: 50.012 (sec). Leaf size: 17

LDSolve [y' [t]==Tan[y[t]],y[t],t,IncludeSingularSolutions -> True]

y(t) — arcsin (")

y(t) =0

122



5.24 problem 11

Internal problem ID [12654]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.6 page 89
Problem number: 11.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Yy —yln(ly]) =0

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

e

tdsolve(diff(y(t),t)=y(t)*ln(abs(y(t))),y(t), singsol=all)

~—

v/ Solution by Mathematica
Time used: 0.321 (sec). Leaf size: 35

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

#1 1
1 K[1]log(|KT1]])

y(t) — InverseFunction [ dK[1]&| [t + a1

y(t) > 1

123



5.25 problem 12

Internal problem ID [12655]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.6 page 89
Problem number: 12.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

w' — (w® — 2) arctan (w) = 0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 25

Ldsolve(diff(w(t),t)=(w(t)"2—2)*arctan( w(t) ),w(t), singsol=all) J

w(t) 1 d
b= / (_a? — 2) arctan (__a) —a | +ea =0

v/ Solution by Mathematica
Time used: 0.909 (sec). Leaf size: 62

LDSolve [w' [t1==(w[t]~"2-2)*Arctan[ w[t]],w[t],t,IncludeSingularSolutions -> True]

#1
w(t) — InverseFunction{ 1 Arctan(K[l]l) TAIEED) dK[l]&] [t + ci]
w(t) = —V/2

w(t) = V2

w(t) — Arctan=Y(0)
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5.26 problem 22

Internal problem ID [12656]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.6 page 89
Problem number: 22.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Y —y +4y =2

With initial conditions

[y(0) = —1]
v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 24
Ldsolve( [diff (y(t),t)=y(t)"2-4*y(t)+2,y(0) = -1],y(t), singsol=all) J
y(t) = 2 — v/2 tanh <\/§t + arctanh <¥)>

v/ Solution by Mathematica
Time used: 0.083 (sec). Leaf size: 59

( N
LDSolve {y' [t]1==y[t]"2-4xy[t]+2,{y[0]==-1}},y[t],t,IncludeSingularSolutions ->J True]

(t)_)_(\/5—4)ez‘/it—l—él—l-\/§
Y (3+v2) eV —3+ 2
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5.27 problem 23

Internal problem ID [12657]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.6 page 89
Problem number: 23.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Y —y +4y =2

With initial conditions

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

Ldsolve([diff(y(t),t)=y(t)‘2—4*y(t)+2,y(0) = 2],y(t), singsol=all) J

y(t) = 2 — v/2 tanh <\/§t>

v/ Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 46

kDSolve [{y' [t]==y[t]~2-4xy[t]+2,{y[0]==2}},y[t],t,IncludeSingularSolutions -> jl‘rue]

~(V2-2) eV +24+/2
e2\/§t+1

y(t) —
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5.28 problem 24

Internal problem ID [12658]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.6 page 89
Problem number: 24.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Y —y +4y =2

With initial conditions

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

Ldsolve( [diff (y(t),t)=y(t)"2-4*y(t)+2,y(0) = -2],y(t), singsol=all) J

y(t) = 2 — /2 tanh (\/ﬁt + arctanh (2\/5))

v/ Solution by Mathematica
Time used: 0.07 (sec). Leaf size: 59

LDSolve [{y' [t]l==y[t]"2-4*xy[t]+2,{y[0]==-2}},y[t],t,IncludeSingularSolutions ->J True]

2((V2-3)eV* +3+2)
y(t) = —
(44 v2) V2 — 4+ /2
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5.29 problem 25

Internal problem ID [12659]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.6 page 89
Problem number: 25.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Y —y +4y =2

With initial conditions

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

Ldsolve( [diff (y(t),t)=y(t)"2-4*y(t)+2,y(0) = -4],y(t), singsol=all) J

y(t) = 2 — /2 tanh (\/ﬁt + arctanh (3\@))

v/ Solution by Mathematica
Time used: 0.069 (sec). Leaf size: 63

LDSolve [{y' [t]l==y[t]"2-4*xy[t]+2,{y[0]==-4}},y[t],t,IncludeSingularSolutions ->J True]

2((2\/5— 5) €2V +5+2\/§)
y(t) = —
(6 +/2) e2V2 — 6+ /2
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5.30 problem 26

Internal problem ID [12660]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.6 page 89
Problem number: 26.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Y —y +4y =2

With initial conditions

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 24

Ldsolve([diff(y(t),t)=y(t)‘2—4*y(t)+2,y(0) = 4],y(t), singsol=all) J

y(t) = 2 — /2 tanh (\/ﬁt — arctanh (\/5))

v/ Solution by Mathematica
Time used: 0.068 (sec). Leaf size: 62

kDSolve [{y' [t]==y[t]~2-4xy[t]+2,{y[0]==4}},y[t],t,IncludeSingularSolutions -> jl‘rue]

, (42 — 6) €2V + 6 + 412
v = s a2y V3
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5.31 problem 27

Internal problem ID [12661]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.6 page 89
Problem number: 27.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Y —y +4y =2

With initial conditions

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

Ldsolve([diff(y(t),t)=y(t)‘2—4*y(t)+2,y(3) = 1],y(t), singsol=all) J

(—6 + /2 arctanh (72> + 2t> V2
2

y(t) = 2 — V2 tanh

v/ Solution by Mathematica
Time used: 0.098 (sec). Leaf size: 69

‘ DSolve[{y' [t]==y[t]~2-4xy[t]+2,{y[3]1==1}},y[t],t,IncludeSingularSolutions -> True]

\/§<e2ﬁt _'_66\/5)
y(t) —
(14 v2) e2V2 4 (/2 — 1) 82
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5.32 problem 37 (i)

Internal problem ID [12662]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.6 page 89
Problem number: 37 (i).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y' — 1y cos (%) =0

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

e

kdsolve(diff(y(t),t)=y(t)*cos(Pi/2*y(t)),y(t), singsol=all)

y(t) 1
t— / ﬁd_a +c = 0
_acos ("52)

v/ Solution by Mathematica
Time used: 4.801 (sec). Leaf size: 47

~—

DSolvely' [t]1==y[t]*Cos[Pi/2*y[t]],y[t],t,IncludeSingularSolutions -> Truel

N\ J

#1 sec (37K([1])

K1 dK[1]& | [t + c1]

y(t) — InverseFunction [ /
1

y(t) —» -1
y(t) =0
y(t) — 1
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5.33 problem 37 (ii)

Internal problem ID [12663]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.

4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.6 page 89
Problem number: 37 (ii).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

/

v +y —y=0

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

-

Ldsolve(diff(y(t),t)=y(t)—y(t)‘2,y(t), singsol=all)

~—

v/ Solution by Mathematica
Time used: 0.42 (sec). Leaf size: 29

LDSolve [y' [t]==y[t]l-y[t]l~2,y[t],t,IncludeSingularSolutions -> True]
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5.34 problem 37 (iii)
Internal problem ID [12664]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.6 page 89
Problem number: 37 (iii).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

/ . 7‘:’!)
- n(—)=0
Yy —ysl <2

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

e

Ldsolve(diff(y(t),t)=y(t)*sin(Pi/2*y(t)),y(t), singsol=all)

y(t) 1
t— / ﬁd_a +c = 0
_asin (*3%)

v/ Solution by Mathematica
Time used: 7.222 (sec). Leaf size: 37

~—

DSolvely' [t]==y[t]1*Sin[Pi/2*y[t]],y[t],t,IncludeSingularSolutions -> Truel

N\ J

#1 csc (37K([1])

K1 dK[1]& | [t + c1]

y(t) — InverseFunction [ /
1

y(t) =0
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5.35 problem 37 (iv)

Internal problem ID [12665]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.

4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.6 page 89
Problem number: 37 (iv).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

yl_y3+y2:0

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 16

-

Ldsolve(diff(y(t),t)=y(t)‘3—y(t)‘2,y(t), singsol=all)

~—

1
t) =
y(t) LambertW (—c;et=1) + 1

v/ Solution by Mathematica
Time used: 0.374 (sec). Leaf size: 38

LDSolve [y' [t]1==y[t]~3-y[t]~2,y[t],t,IncludeSingularSolutions -> Truel

y(t) — InverseFunction % + log(1 — #1) — log(#1)&| [t + 1]
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5.36 problem 37 (v)

Internal problem ID [12666]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.

4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.6 page 89
Problem number: 37 (v).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 57

e

tdsolve(diff(y(t),t)=cos(Pi/2*y(t)),y(t), singsol=all)

~—

2 arctan (

ecl7r+‘rrt_1 29%617"4’%7“"
ec17r+1rt_+_17 eclfr+7rt+1

y(t) = -

v Solution by Mathematica
Time used: 0.846 (sec). Leaf size: 31

‘ DSolve[y' [t]1==Cos[Pi/2*y[t]],y[t],t,IncludeSingularSolutions -> True]

2arcsin (coth (37 (t +c1)))
m

y(t) —
y(t) —» -1
y(t) = 1
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5.37 problem 37 (vi)

Internal problem ID [12667]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.

4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.6 page 89
Problem number: 37 (vi).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Y-y +y=0

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

-

Ldsolve(diff(y(t),t)=y(t)‘2—y(t),y(t), singsol=all)

~—

v/ Solution by Mathematica
Time used: 0.336 (sec). Leaf size: 25

LDSolve [y' [t]==y[t]~2-y[t],y[t],t,IncludeSingularSolutions -> True]

1
v = Ty e
y(t) =0
y(t) =1
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5.38 problem 37 (vii)

Internal problem ID [12668]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.6 page 89
Problem number: 37 (vii).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

/ . 7‘:’!)
- n(—)=0
Yy —ysl <2

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

e

Ldsolve(diff(y(t),t)=y(t)*sin(Pi/2*y(t)),y(t), singsol=all)

y(t) 1
t— / ﬁd_a +c = 0
_asin (*3%)

v/ Solution by Mathematica
Time used: 0.786 (sec). Leaf size: 37

~—

DSolvely' [t]==y[t]1*Sin[Pi/2*y[t]],y[t],t,IncludeSingularSolutions -> Truel

N\ J

#1 csc (37K([1])

K1 dK[1]& | [t + c1]

y(t) — InverseFunction [ /
1

y(t) =0
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5.39 problem 37 (viii)

Internal problem ID [12669]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.

4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.6 page 89
Problem number: 37 (viii).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

yl_y2+y3:0

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 20

-

Ldsolve(diff(y(t),t)=y(t)‘2—y(t)‘3,y(t), singsol=all)

~—

1
- LambertW (—e_t_l) +1

C1

y(t)

v/ Solution by Mathematica
Time used: 0.408 (sec). Leaf size: 40

DSolvely' [t]1==y[t]~2-y[t]~3,y[t],t,IncludeSingularSolutions -> True]

N\

y(t) — InverseFunction % +log(1 — #1) — log(#1)& | [t + c1]

y(t) =0
y(t) —1
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problem 1
problem 2
problem 3
problem 4
problem 5
problem 6
problem 7
problem 8
problem 9
problem 10
problem 11
problem 20
problem 21
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6.1 problem 1

Internal problem ID [12670]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.8 page 121
Problem number: 1.

ODE order: 1.

ODE degree: 1.

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

Y +4y=9e"*
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 17
[dsolve (diff (y(t) ,t)=—4*y(t)+9*exp(-t),y(t), singsol=all) J

y(t) = (3e* +c1) e

v/ Solution by Mathematica
Time used: 0.088 (sec). Leaf size: 21

LDSolve [y' [t]==-4*y[t]+9*Exp[-t],y[t],t,IncludeSingularSolutions -> True] J

y(t) = e *(3e* + 1)
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6.2 problem 2

Internal problem ID [12671]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.8 page 121
Problem number: 2.

ODE order: 1.

ODE degree: 1.

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

Yy +4y=3e"
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 15
[dsolve (diff (y(t) ,t)=—4*y(t)+3*exp(-t),y(t), singsol=all) J

y(t) = (" +c1)e™

v/ Solution by Mathematica
Time used: 0.087 (sec). Leaf size: 19

LDSolve [y' [t]==-4xy[t]+3*Exp[-t],y[t],t,IncludeSingularSolutions -> True] J

y(t) > e (" +a)
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6.3 problem 3

Internal problem ID [12672]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.8 page 121
Problem number: 3.

ODE order: 1.

ODE degree: 1.

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

y' + 3y = 4cos (2t)

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

Ldsolve (diff (y(t) ,t)=-3*y(t)+4*cos(2*t),y(t), singsol=all) J

8 sin (2t 12 2t
_ sin ( )+ cos ( )—I—c _a

y(®) 13 13 1€

v/ Solution by Mathematica

Time used: 0.155 (sec). Leaf size: 31

-

LDSolve [y' [t]==-3%y[t]+4*Cos[2*t],y[t],t,IncludeSingularSolutions -> Truel

-/

4
y(t) > 15 (26in(2t) + 3cos(20)) + cre™

142



6.4 problem 4

Internal problem ID [12673]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.

4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.8 page 121
Problem number: 4.

ODE order: 1.

ODE degree: 1.

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

Y — 2y = sin (2t)

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

Ldsolve(diff (y(£),t)=2%y (t)+sin(2+*t) ,y(t), singsol=all)

o Sin(2¢)  cos(2t)
4 4

y(t) = cie

v/ Solution by Mathematica

Time used: 0.15 (sec). Leaf size: 30

-

LDSolve [y' [t]==2xy[t]+Sin[2*t],y[t],t,IncludeSingularSolutions -> True]

-/

1 1
y(t) — ~2 sin(2t) — 1 cos(2t) + c,e*
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6.5 problem 5

Internal problem ID [12674]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.8 page 121
Problem number: 5.

ODE order: 1.

ODE degree: 1.

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

y — 3y =—4e*
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 14
Ldsolve(diff (y(£) ,£)=3%y(t)-4*exp(3*t) ,y(t), singsol=all) J

y(t) = (=4t + c;)
v/ Solution by Mathematica
Time used: 0.072 (sec). Leaf size: 17

‘ DSolvely' [t]1==3*y[t]-4*Exp[3*t],y[t],t,IncludeSingularSolutions -> True]

y(t) = e*(—4t +c1)
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6.6 problem 6

Internal problem ID [12675]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.8 page 121
Problem number: 6.

ODE order: 1.

ODE degree: 1.

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

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

-

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

| —

y(t) = 2 (4t + 1)
v Solution by Mathematica
Time used: 0.074 (sec). Leaf size: 19
LDSolve [y' [t]1==y[t]/2+4*Exp[t/2],y[t],t,IncludeSingularSolutions -> True] J

y(t) — et/2(4t +¢)
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6.7 problem 7

Internal problem ID [12676]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.8 page 121
Problem number: 7.

ODE order: 1.

ODE degree: 1.

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

e+

Yy +2y=e

With initial conditions

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

‘ dsolve ([diff (y(t),t)+2*y(t)=exp(t/3),y(0) = 1],y(t), singsol=all)

v/ Solution by Mathematica
Time used: 0.096 (sec). Leaf size: 25

LDSolve {y' [t]1+2*y[t]==Exp[t/3],{y[0]==1}},y[t],t,IncludeSingularSolutions -> jl‘rue]

1
y(t) — ?e_zt (3¢™/3 + 4)
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6.8 problem 8

Internal problem ID [12677]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.8 page 121
Problem number: 8.

ODE order: 1.

ODE degree: 1.

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

—2t

y — 2y =3e

With initial conditions

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

-

Ldsolve([diff(y(t),t)—2*y(t)=3*exp(—2*t),y(O) = 10],y(t), singsol=all)

-/

3e 2t N 43 %
4 4

y(t) =—

v/ Solution by Mathematica
Time used: 0.096 (sec). Leaf size: 23

‘ DSolve [{y' [t]1-2*y[t]==3*Exp[-2*t],{y[0]==10}},y[t],t,IncludeSingularSolutions| -> Truel

y(t) — }16_% (43e* — 3)
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6.9 problem 9

Internal problem ID [12678]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.8 page 121
Problem number: 9.

ODE order: 1.

ODE degree: 1.

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

Y +y = cos (2t)

With initial conditions

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 23

tdsolve([diff(y(t),t)+y(t)=cos(2*t),y(O) = 5],y(t), singsol=all) J

2sin (2t)  cos(2t) = 24e”t
t) =

v/ Solution by Mathematica
Time used: 0.144 (sec). Leaf size: 27

‘ DSolve[{y' [t]1+y[t]==Cos[2*t],{y[0]==5}},y[t],t,IncludeSingularSolutions -> Tr#le]

y(t) - %(24e_t 4 2sin(2t) + cos(2t))
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6.10 problem 10

Internal problem ID [12679]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.8 page 121
Problem number: 10.

ODE order: 1.

ODE degree: 1.

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

Y + 3y = cos (2t)

With initial conditions

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

kdsolve( [diff (y(t),t)+3*y(t)=cos(2*t),y(0) = -1],y(t), singsol=all) J

_ 2sin(2t)  3cos(2t) 16e*
v =3 T3 13

v Solution by Mathematica
Time used: 0.067 (sec). Leaf size: 30

LDSolve [{y' [t1+3xy[t]l==Cos[2*t] ,{y[0]==-1}},y[t],t,IncludeSingularSolutions -> True]

J

y(t) — %(2 (sin(2¢) — 8e™*) + 3cos(2t))
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6.11 problem 11

Internal problem ID [12680]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.8 page 121
Problem number: 11.

ODE order: 1.

ODE degree: 1.

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

y —2y="Te"

With initial conditions

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

-

Ldsolve( [diff (y(t),t)-2*xy(t)=T*exp(2*t),y(0) = 3],y(t), singsol=all)

-/

y(t) = (Tt +3)
v/ Solution by Mathematica
Time used: 0.073 (sec). Leaf size: 16

‘ DSolve [{y' [t]-2*y[t]==T*Exp[2*t],{y[0]==3}},y[t],t,IncludeSingularSolutions —# True]

y(t) — e*(7t + 3)
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6.12 problem 20

Internal problem ID [12681]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.8 page 121
Problem number: 20.

ODE order: 1.

ODE degree: 1.

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

Y +2=3t>4+2t -1

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

Ldsolve(diff (y(£),£)+2%y (£)=3%t~2+42%t-1,y(t), singsol=all) J
3t ot 1 Y
y(t)—7—5—1+01‘3

v/ Solution by Mathematica
Time used: 0.193 (sec). Leaf size: 28

e hY

DSolvel[y' [t]+2*y[t]==3%t"2+2*t-1,y[t],t,IncludeSingularSolutions -> True]

N\ J

1
y(t) — Z—1(6752 —2t—1) + e
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6.13 problem 21

Internal problem ID [12682]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.8 page 121
Problem number: 21.

ODE order: 1.

ODE degree: 1.

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

v +2y=1t+2+1+e*

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

Ldsolve(diff (y(£),£)+2%y (£) =t 2+2%t+1+exp(4*t) ,y(t), singsol=all) J
1 e 2 ¢ ot
y(t)—Z+F+5+§+C1e

v/ Solution by Mathematica
Time used: 0.557 (sec). Leaf size: 35

-

.
DSolvely' [t]+2*y[t]==t"2+2xt+1+Exp[4*t],y[t],t,IncludeSingularSolutions -> Tr#e]

N\ J

1
y(t) — 1 (6¢% + 6t + 2¢* + 3) + cre™*
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6.14 problem 22

Internal problem ID [12683]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.8 page 121
Problem number: 22.

ODE order: 1.

ODE degree: 1.

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

Y +y = t* +sin (3t)

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

Ldsolve (diff (y(t) ,t)+y(t)=t"3+sin(3*t),y(t), singsol=all) J

sin (3t)  3cos (3¢)

_ 43 _ 2 -t _
y(t) =1* = 3t + 6t + — 0 cet—6

v/ Solution by Mathematica

Time used: 0.19 (sec). Leaf size: 42

LDSolve [y' [t]1+y[t]==t"3+Sin[3*t],y[t],t,IncludeSingularSolutions -> True] J

1
y(t) =t — 32 + 6t + 10 sin(3t) — 1% cos(3t) + cie”t — 6
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6.15 problem 23

Internal problem ID [12684]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.8 page 121
Problem number: 23.

ODE order: 1.

ODE degree: 1.

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

y —3y=2t—e*

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

Ldsolve(diff (y(£),t)-3%y(t)=2%t-exp(4*t) ,y(t), singsol=all) J

v/ Solution by Mathematica
Time used: 0.146 (sec). Leaf size: 30

LDSolve [y' [t]1-3*y[t]==2*%t-Exp[4*t],y[t],t,IncludeSingularSolutions -> True]

J

2
y(t) — —5(375 +1) —e* + c1e
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6.16 problem 24

Internal problem ID [12685]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.8 page 121
Problem number: 24.

ODE order: 1.

ODE degree: 1.

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

Y +y = cos(2t) + 3sin (2t) + "

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

Ldsolve (diff (y(t),t)+y(t)=cos(2*t)+3*sin(2*t)+exp(-t),y(t), singsol=all) J

y(t) = sin (2t) — cos (2t) + cie™ " +te”"

v/ Solution by Mathematica
Time used: 0.239 (sec). Leaf size: 32

LDSolve [y' [t]1+y[t]l==Cos[2*t]+3*Sin[2*xt]+Exp[-t],y[t],t, IncludeSingularSolution# -> Truel

y(t) = e *(t + €' sin(2¢) — e’ cos(2t) + ¢1)
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7.1 problem 1

Internal problem ID [12686]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.9 page 133
Problem number: 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

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

-

Ldsolve(diff(y(t),t)=-y(t)/t+2,y(t), singsol=all)

| —

C
y@)=t+§;

v Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 13

-

LDSolve [y' [t]==-y[t]/t+2,y[t],t,IncludeSingularSolutions -> True]

-

C
Mﬂ%t+%
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7.2 problem 2

Internal problem ID [12687]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.

4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.9 page 133
Problem number: 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

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

‘dsolve(diff(y(t),t)=3/t*y(t)+t“5,y(t), singsol=all)

v Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 19

-

LDSolve [y' [t]==3/t*y[t]+t"5,y[t],t,IncludeSingularSolutions -> True]

-/

t6
y(t) — 3 + i t?
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7.3 problem 3

Internal problem ID [12688]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.9 page 133
Problem number: 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

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

|dsolve(diff (y(t),t)=-y(t)/(1+t)+t"2,y(t), singsol=all)

144 143
_Zt +§t +Cl

t) =

y(®) 1+1

v Solution by Mathematica

Time used: 0.051 (sec). Leaf size: 28

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

@)—*3#_+4ﬁ_+12q
y 12t + 12
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7.4 problem 4

Internal problem ID [12689)

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.9 page 133
Problem number: 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

Y + 2yt = 4t

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

( hY

dsolve(diff (y(t),t)=-2%t*xy(t)+4*exp(-t~2),y(t), singsol=all)

N\ J

y(t) = e (4t + 1)

v/ Solution by Mathematica
Time used: 0.098 (sec). Leaf size: 19

LDSolve [y' [t]==-2%txy[t]+4*xExp[-t~2],y[t],t,IncludeSingularSolutions -> Truel J

y(t) = e ¥ (4t +c1)
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7.5 problem 5

Internal problem ID [12690]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.9 page 133
Problem number: 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

, 2ty _
Y w117

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

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

y(t) = (t* + 1) (3arctan (¢) + c1)

v/ Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 18

LDSolve [y' [t]1-2*t/(1+t"2) *y[t]==3,y[t],t,IncludeSingularSolutions -> Truel J

y(t) = (2 + 1) (3arctan(t) + c1)
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7.6 problem 6

Internal problem ID [12691]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.9 page 133
Problem number: 6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

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

‘dsolve(diff(y(t),t)-2/t*y(t)=t“3*exp(t),y(t), singsol=all)

yt)=(t—-1)e'+c1)t

v/ Solution by Mathematica
Time used: 0.082 (sec). Leaf size: 19

DSolvely' [t]1-2/t*y[t]==t"3*Exp[t],y[t],t,IncludeSingularSolutions -> Truel

N J

y(t) = (et —1)+a)
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7.7 problem 7

Internal problem ID [12692]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.9 page 133
Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

With initial conditions

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

‘ dsolve ([diff (y(t),t)=-y(t)/(1+t)+2,y(0) = 3],y(t), singsol=all)

P 4+2t+43
14t

y(t)

v/ Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 19

LDSolve [{y' [t]==-y[t]l/(1+t)+2,{y[0]==3}},y[t],t,IncludeSingularSolutions -> Trﬁ.\e]

2 +2t+3

£) —
y(®) t+1
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7.8 problem 8

Internal problem ID [12693]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.9 page 133
Problem number: 8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

/ y 2
— 2 =4t"+ 4t
Y71 +
With initial conditions
[y(1) = 10]

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

|dsolve([diff (y(t),t)=y(t)/(1+t)+4*t~2+4*t,y(1) = 10],y(t), singsol=all) |

y(t) =2t +2t* + 3t +3

v/ Solution by Mathematica
Time used: 0.052 (sec). Leaf size: 20

-

LDSolve [{y' [t]1==y[t]/ (1+t) +4xt~2+4xt ,{y[1]==10}},y[t],t, IncludeSingularSolutio)ﬂs -> True]

y(t) — 2>+ 22 + 3t +3
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7.9 problem 9

Internal problem ID [12694]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.9 page 133
Problem number: 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

With initial conditions

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 11

Ldsolve( [diff (y(t),t)=-y(t)/t+2,y(1) = 3],y(t), singsol=all) J

2
y(t)=t+¥

v/ Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 12

( N

LDSolve [{y' [t]==-y[t]1/t+2,{y[1]1==3}},y[t],t,IncludeSingularSolutions -> True] J

2
y(t)—)tﬂ-;
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7.10 problem 10

Internal problem ID [12695]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.9 page 133
Problem number: 10.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

Y + 2yt = 4t

With initial conditions

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

‘ dsolve([diff (y(t),t)=-2*t*y(t)+4*exp(-t~2),y(0) = 3],y(t), singsol=all)

y(t) = e ¥ (4t + 3)

v/ Solution by Mathematica
Time used: 0.09 (sec). Leaf size: 18

LDSolve [{y' [t]==-2xt*xy[t]+4*Exp[-t~2],{y[0]==3}},y[t],t, IncludeSingularSolutiofls -> Truel

y(t) —» ¥ (4t + 3)
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7.11 problem 11

Internal problem ID [12696]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.9 page 133
Problem number: 11.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

2y
! _ 7 _ 2t2
=5
With initial conditions
[y(—2) = 4]

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

-

Ldsolve([diff(y(t),t)-2*y(t)/t=2*t"2,y(-2) = 4],y(t), singsol=all)

| —

y(t) = 2t3 + 5t2

v Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 14

e N

LDSolve [{y' [t]1-2xy[t]/t==2%t"2,{y[-2]==4}},y[t],t,IncludeSingularSolutions -> jl'rue]

y(t) = t3(2t + 5)
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7.12 problem 12

Internal problem ID [12697]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.9 page 133
Problem number: 12.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

Yy —— = 2 e?t3

With initial conditions

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

-

Ldsolve([diff(y(t),t)-3/t*y(t)=2*t"3*exp(2*t),y(1) = 0],y(t), singsol=all)

| —

y(t) = —t*(—e* + &%)

v/ Solution by Mathematica
Time used: 0.083 (sec). Leaf size: 20

‘ DSolve [{y' [t]-3/t*y[t]==2*t"3*Exp[2*t] ,{y[1]==0}},y[t],t, IncludeSingularSolut#ons -> True]

y(t) — (e2t — ez) t3
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7.13 problem 13

Internal problem ID [12698]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.9 page 133
Problem number: 13.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y —sin(t)y=4

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

Ldsolve(diff(y(t) ,t)=sin(t)*y(t)+4,y(t), singsol=all) J

y(t) — (/4ecos(t)dt + Cl) e—cos(t)

v/ Solution by Mathematica
Time used: 0.486 (sec). Leaf size: 29

DSolvely' [t]1==Sin[t]*y[t]+4,y[t],t,IncludeSingularSolutions -> True]

N J

t
y(t) — e~ 0 (/ 4ec> KM gK[1] + cl)
1

169



7.14 problem 14

Internal problem ID [12699]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.9 page 133
Problem number: 14.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y —tPy=4

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 55

Ldsolve(diff(y(t),t)=t‘2*y(t)+4,y(t), singsol=all)

o ©7243%(# WhittakerM (L,2,5) + 4 WhittakerM (Z,2,5))
y(t) = cies + :
2782 (13)

v Solution by Mathematica
Time used: 0.102 (sec). Leaf size: 49

-

LDSolve [y' [t]==t~2xy[t]+4,y[t],t,IncludeSingularSolutions -> True]

~—

1 3 4\:751;1—‘(%’ %)

y(t) — ge? —— = +3a

Q‘
&
w

170



7.15 problem 15

Internal problem ID [12700]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.9 page 133
Problem number: 15.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

Yy — Y = 4 cos (t)

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

-

Ldsolve(diff(y(t),t)=y(t)/t‘2+4*cos(t),y(t), singsol=all)

y(t) = ( / det cos (t) dt + cl) et

v/ Solution by Mathematica
Time used: 3.836 (sec). Leaf size: 34

LDSolve [y' [t]1==y[t]/t~2+4*Cos[t],y[t],t,IncludeSingularSolutions -> True]

y(t) — e (/lt 4eX11 cos(K[1])dK[1] + cl)
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7.16 problem 16

Internal problem ID [12701]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.

4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.9 page 133
Problem number: 16.

ODE order: 1.

ODE degree: 1.

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

y —y = 4cos (t?)

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 57

-

Ldsolve (diff (y(t) ,t)=y(t)+4*cos(t~2),y(t), singsol=all)

~—

Jmeierf (\/—_zt+2+m>

y(t) = ' - ﬁe_i(—l)% erf <(—1)4 t— (_1)4> +c|e

V—i

v/ Solution by Mathematica
Time used: 0.137 (sec). Leaf size: 77

‘ DSolvely' [t]==y[t]+4*Cos[t~2],y[t],t,IncludeSingularSolutions -> True]

y(t) = € (01 — ﬂe—iﬁ(erﬁ(%(—l)a‘/‘*(% - z)) + ieéerﬁ(%\‘y—_l(% + Z)) ))
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7.17 problem 17

Internal problem ID [12702]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.9 page 133
Problem number: 17.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

—¢2

¥ +e ¥y =cos(t)

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

-

Ldsolve (diff (y(t) ,t)=-y(t)/exp(t~2)+cos(t),y(t), singsol=all)

~—

y(t) = ( / e Log (t)dt + cl> o~

v/ Solution by Mathematica
Time used: 1.093 (sec). Leaf size: 47

LDSolve [y' [t]==-y[t]/Exp[t~2]+Cos[t],y[t],t,IncludeSingularSolutions -> Truel J

t
y(t) — e~ zVrert) ( / 2Vt (KI) cog(K1])dK[1] + c1>

1
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7.18 problem 18

Internal problem ID [12703]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.

4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.9 page 133

Problem number: 18.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 33

‘dsolve(diff(y(t),t)=y(t)/sqrt(t‘3—3)+t,y(t), singsol=all)

v/ Solution by Mathematica
Time used: 20.591 (sec). Leaf size: 110

t

y(t) = (/te_(f Vtéi—?’dt)dt—l— cl) e Vs

LDSolve [y' [t]==y[t]/Sqrt[t~3-3]+t,y[t],t,IncludeSingularSolutions -> Truel J

11 4 K[
372737 3

) Kl1y/1- 42

y(t)
1)1~ Hypergeomerric2r1 (1.3.4.% ) t Hypergeometric2F1
—e Vi3-3 / exXp | —
1
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7.19 problem 19

Internal problem ID [12704]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.9 page 133
Problem number: 19.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y —aty =4e "

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

dsolve(diff (y(t),t)=a*xt*y(t)+4*exp(-t~2),y(t), singsol=all)

N\ J

4\/7_,(_ erf (\/442—2(175)
t) =
y(t) V4 +2a

at2
2

+c ) e

v/ Solution by Mathematica
Time used: 0.213 (sec). Leaf size: 58

LDSolve [y' [t]==axtxy[t]+4*Exp[-t~2],y[t],t,IncludeSingularSolutions -> True] J

e§ (2\/ 2merf

/

=) +va+ 2
a+2

y(t) —
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7.20 problem 20

Internal problem ID [12705]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.9 page 133
Problem number: 20.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y/_t'l‘y:4

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 331

-

Ldsolve (diff (y(t),t)=t"r*y(t)+4,y(t), singsol=all)

-/

y(*)
+1
1 (1‘+]_)2t7“73|:1+$_1_7‘ (L) 1‘-}’1 <t7'+1r2 +2tr+17‘+,’,2+ tr+1 +3’I‘+2) <tr+1 >_2(%+21)67% WhittakerM( 1
4( 1 )_m r4+1 r4+1 r4+1 r4+1 r+1 r41 2
1 EDeT)

T

tr+l

+c | et
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v/ Solution by Mathematica
Time used: 0.12 (sec). Leaf size: 66

kDSolve [y' [t]==t"r*y[t]+4,y[t],t,IncludeSingularSolutions -> Truel

1
g1\ T L 1 ¢+l
41 4t<r+1> F(mam>
y(t) » et | — | +a
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7.21 problem 21

Internal problem ID [12706]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.9 page 133
Problem number: 21.

ODE order: 1.

ODE degree: 1.

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

2
v+ gv = 3 cos (2t)

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

‘dsolve(diff(v(t),t)+4/10*v(t)=3*cos(2*t),v(t), singsol=all)

75sin (2t)  15cos (2t) 2t
W= T T

cie s

v/ Solution by Mathematica
Time used: 0.152 (sec). Leaf size: 31

LDSolve [v' [t]+4/10%v[t]==3*Cos[2*t] ,,v[t],t,IncludeSingularSolutions -> Truel J

1
v(t) = 5—;(5 sin(2t) + cos(2t)) + cre /5
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7.22 problem 22 (f)

Internal problem ID [12707]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.9 page 133
Problem number: 22 (f).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

Y + 2yt = 4t

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

( hY

dsolve(diff (y(t),t)=-2%t*xy(t)+4*exp(-t~2),y(t), singsol=all)

N\ J

y(t) = e (4t + 1)

v/ Solution by Mathematica
Time used: 0.095 (sec). Leaf size: 19

LDSolve [y' [t]==-2%txy[t]+4*xExp[-t~2],y[t],t,IncludeSingularSolutions -> Truel J

y(t) = e ¥ (4t +c1)
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7.23 problem 23

Internal problem ID [12708]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Exercises section 1.9 page 133
Problem number: 23.

ODE order: 1.

ODE degree: 1.

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

y +2y=3e%
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 14
Ldsolve(diff (y(£),£)+2%y (£)=3*exp(-2+t) ,y(t), singsol=all) J

y(t) = e (3t +¢1)

v/ Solution by Mathematica
Time used: 0.084 (sec). Leaf size: 17

‘ DSolvely' [t]+2*y[t]==3%Exp[-2*t],y[t],t,IncludeSingularSolutions -> True]

y(t) = e (3t +c1)
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8.1 problem 2

Internal problem ID [12709]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Review Exercises for chapter 1. page
136

Problem number: 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Yy —3y=0

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

e hY

dsolve(diff (y(t),t)=3*y(t),y(t), singsol=all)

N\ J

y(t) = c1e*
v/ Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 18
LDSolve [y' [t]==3*y[t],y[t],t,IncludeSingularSolutions -> True] J

y(t) = et
y(t) =0
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8.2 problem 3

Internal problem ID [12710]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Review Exercises for chapter 1. page
136

Problem number: 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y =t*(* +1)

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

|dsolve(diff (y(t),t)=t"2#(t"2+1),y(t), singsol=all)

1 1
t) = t3+ =¢°
y() 3 +5 +c

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 22

LDSolve [y' [t]==t~2%(t"2+1),y[t],t,IncludeSingularSolutions -> True] J

5 3

t) > —+ —
y() 5—|-3—|—C1
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8.3 problem 4

Internal problem ID [12711]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Review Exercises for chapter 1. page
136

Problem number: 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y' + sin (y)5 =0

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 189

Ldsolve(diff(y(t) ,t)=-sin(y(t))"5,y(t), singsol=all) J

9 gRootOf (e®—7+8e0—7+64c1e—7+24 Ze'-7+64te’-7—8e’-7-1)

y(t) = arctan <e2 RootOf (e8—Z+8 6 Z-+64cret 2424 Zet Z+64tel Z—8e2 Z—1) | |’

e
* @2Ro0tOf(e3-7+8e5Z+64cieh 7424 Zet Z164tet Z—8e2Z-1) 4 |

2 RootOf (e8—7+8 07 +64c1 47424 Ze'-Z464te’-2—8e2-7—1) _ | )

v Solution by Mathematica
Time used: 1.165 (sec). Leaf size: 101

LDSolve [y' [t]==-Sin[y[t]1]1"5,y[t],t,IncludeSingularSolutions -> True] J

. 1 1, (#1 3 o (#1 1 4 (#1
y(t) —)InverseFunctlon[ 1 6( 61 &¢ ( 5 ) 35 O5¢ ( 5 + 615 | 5

() e (4]) S om ()] [

y(t) =0
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8.4 problem 5

Internal problem ID [12712]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Review Exercises for chapter 1. page
136

Problem number: 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y/_ (t2_4)(y+1)ey —
t-1)B-v)

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 38

\dsolve(diff(y(t),t)=( (t72-4)*(1+y (t) ) *xexp(y(£)))/C  (t-1)*(3-y(t))),y(t), #ingsol=a11)

y(t) = —RootOf (8e Ei; (1 —_2) +t* —6In(t — 1) — 2e~7 + 2¢; + 2t)

v/ Solution by Mathematica
Time used: 1.486 (sec). Leaf size: 53

-

DSolvel[y'[t]==( (t"2-4)*x(1+y[t])*Expl[y[t]1])/( (t-1)*(3-y[t])),yl[t],t, Inclu\#ieSingularSolut

N\

t2
y(t) — InverseFunction|—4e ExpIntegralEi(—#1 — 1) — e #'&] 5~ t+3log(t—1)
+§+c
g Ta
y(t) = —1
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8.5 problem 6

Internal problem ID [12713]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Review Exercises for chapter 1. page
136

Problem number: 6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y —sin(y)’ =0
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 12
Ldsolve (diff (y(t) ,t)=sin(y(t))~2,y(t), singsol=all) J

y(t) = m — arccot (t + ¢1)

v/ Solution by Mathematica
Time used: 0.319 (sec). Leaf size: 19

‘ DSolvel[y' [t]==Sin[y[t]]1~2,y[t],t,IncludeSingularSolutions -> True]

y(t) = —cot™(t — 2¢;)
y(t) =0
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8.6 problem 17

Internal problem ID [12714]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Review Exercises for chapter 1. page
136

Problem number: 17.

ODE order: 1.

ODE degree: 1.

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

y' — (y — 3) (sin (y) sin (£) + cos (£) +1) =0

With initial conditions

X Solution by Maple

-

Ldsolve([diff(y(t),t)= (y(£)-3)*( sin(y(t))*sin(t)+cos(t)+1),y(0) = 4]1,y(t), s}ingsol=a11)

No solution found
X Solution by Mathematica

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

‘ DSolve [{y' [t]1==(y[t]1-3)*( Sin[y[t]]*Sin[t]+Cos[t]+1),{y[0]==4}},y[t],¢t, Includ#SingularSoluti

Not solved
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8.7 problem 20

Internal problem ID [12715]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Review Exercises for chapter 1. page
136

Problem number: 20.

ODE order: 1.

ODE degree: 1.

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

t

y-—y=e
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 15
Ldsolve (diff(y(t),t)= y(t)+exp(-t),y(t), singsol=all) J

v/ Solution by Mathematica
Time used: 0.079 (sec). Leaf size: 21

LDSolve [y' [t]1==y[t]+Exp[-t],y[t],t,IncludeSingularSolutions -> True] J

t

y(t) — —67 +ci€
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8.8 problem 21

Internal problem ID [12716]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Review Exercises for chapter 1. page
136

Problem number: 21.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y+2=3

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

e hY

dsolve(diff (y(t),t)= 3-2xy(t),y(t), singsol=all)

N\ J

3
y(t) == +cre
2
v/ Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 24
LDSolve [y' [t]==3-2xy[t],y[t],t,IncludeSingularSolutions -> Truel J

3
y(t) — 5 + cle_%

3

y(t) = 3
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8.9 problem 22

Internal problem ID [12717]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Review Exercises for chapter 1. page
136

Problem number: 22.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

Yy —yt=0

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

e hY

dsolve(diff (y(t),t)= txy(t),y(t), singsol=all)

N\ J

+2

y@t) = crez
v/ Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 22

‘ DSolvel[y' [t]==t*y[t],y[t],t,IncludeSingularSolutions -> True]

2
y(t) — cle%
y(t) =0

190



8.10 problem 23

Internal problem ID [12718]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Review Exercises for chapter 1. page
136

Problem number: 23.

ODE order: 1.

ODE degree: 1.

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

y —3y=e"
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 17
Ldsolve (diff (y(t),t)= 3*y(t)+exp(7*t),y(t), singsol=all) J

v Solution by Mathematica
Time used: 0.068 (sec). Leaf size: 23

LDSolve [y' [t]==3*y[t]+Exp[7*t],y[t],t,IncludeSingularSolutions -> True] J

67t

y(t) — I + cie

3t
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8.11 problem 24

Internal problem ID [12719]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Review Exercises for chapter 1. page
136

Problem number: 24.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

Wy
L
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 13
[dsolve (diff (y(t),t)= txy(t)/(1+t~2),y(t), singsol=all) J

yit) = vtz +1
v/ Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 22

‘ DSolvely' [t]==t*y[t]/(1+t"2),y[t],t,IncludeSingularSolutions -> Truel

y(t) = aviz+1
y(t) —0
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8.12 problem 25

Internal problem ID [12720]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Review Exercises for chapter 1. page
136

Problem number: 25.

ODE order: 1.

ODE degree: 1.

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

Y + 5y = sin (3t)

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

[dsolve (diff(y(t),t)= -5*y(t)+sin(3*t),y(t), singsol=all) J
_ 5sin(3t)  3cos(3t) 5t
V="~ T

v/ Solution by Mathematica
Time used: 0.165 (sec). Leaf size: 30

‘ DSolvely' [t]==-5xy[t]+Sin[3*t],y[t],t,IncludeSingularSolutions -> Truel

5 . 3 5t
y(t) — 31 sin(3t) — v cos(3t) + cie
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8.13 problem 26

Internal problem ID [12721]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Review Exercises for chapter 1. page
136

Problem number: 26.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

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

r

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

| —

y(t) = (ln(l +1) + 1%% +c1) (1+1t)?

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

LDSolve [y' [t]==t+2xy[t]/(1+t),y[t],t,IncludeSingularSolutions -> Truel J

y(t) = (t+1)? (Hil Tlog(t+1) + c1>
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8.14 problem 27

Internal problem ID [12722]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Review Exercises for chapter 1. page
136

Problem number: 27.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

yl_y2=3

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

( hY

dsolve(diff (y(t),t)= 3+y(t)~2,y(t), singsol=all)

mo::¢§mn<a+cgv%)

v/ Solution by Mathematica
Time used: 0.256 (sec). Leaf size: 48

-

LDSolve [y' [t]==3+y[t]~2,y[t],t,IncludeSingularSolutions -> Truel J

y(t) — v/3tan (\/g(t + cl)>

y(t) = —iv/3
y(t) = V3
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8.15 problem 28

Internal problem ID [12723]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Review Exercises for chapter 1. page
136

Problem number: 28.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Y —2y+y’=0

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

( hY

dsolve(diff(y(t),t)= 2xy(t)-y(t)~2,y(t), singsol=all)

v/ Solution by Mathematica
Time used: 0.447 (sec). Leaf size: 36

-

LDSolve [y' [t]==2xy[t]-y[t]~2,y[t],t,IncludeSingularSolutions -> Truel

-/

y(t) - e2t + 6201

y(t) =0
y(t) = 2
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8.16 problem 29

Internal problem ID [12724]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Review Exercises for chapter 1. page
136

Problem number: 29.

ODE order: 1.

ODE degree: 1.

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

Y +3y=e+¢

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

Ldsolve (diff(y(t),t)= -3*y(t)+exp(-2*t)+t~2,y(t), singsol=all) J
(t) = ﬁ—§+ 2 +e % + e
W=3 79 ar

v/ Solution by Mathematica
Time used: 0.147 (sec). Leaf size: 33

‘ DSolve[y' [t]==-3*y[t]+Exp[-2*t]+t~2,y[t],t,IncludeSingularSolutions -> Truel ‘

1
y(t) — > (982 — 6t +2) + e > + cre™™
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8.17 problem 30

Internal problem ID [12725]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Review Exercises for chapter 1. page
136

Problem number: 30.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

2 +tr=0

With initial conditions

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

e

Ldsolve([diff(x(t),t)= -t*x(t),x(0) = exp(1)],x(t), singsol=all)

~—

v/ Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 16

( N
LDSolve [{x' [t]==-t*x[t],{x[0]==Exp[1]}},x[t],t,IncludeSingularSolutions -> Truel
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8.18 problem 31

Internal problem ID [12726]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Review Exercises for chapter 1. page
136

Problem number: 31.

ODE order: 1.

ODE degree: 1.

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

y' — 2y = cos (4t)

With initial conditions
[y(0) = 1]

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

-

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

-/

_11e* N sin (4t)  cos (4t)

10 5 10

y(t)

v Solution by Mathematica
Time used: 0.159 (sec). Leaf size: 29

LDSolve [{y' [t]1==2*y[t]+Cos [4*t] ,{y[0]==1}},y[t],t,IncludeSingularSolutions -> True]

y(t) — 1% (11€* + 2sin(4¢) — cos(4t))
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8.19 problem 32

Internal problem ID [12727]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Review Exercises for chapter 1. page
136

Problem number: 32.

ODE order: 1.

ODE degree: 1.

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

y —3y=2ée"

With initial conditions

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

‘dsolve([diff(y(t),t)= 3%y (t)+2*exp(3*t) ,y(0) = -1],y(t), singsol=all)

y(t) = (2t — 1)
v Solution by Mathematica
Time used: 0.07 (sec). Leaf size: 16

LDSolve [{y' [t]1==3%y[t]+2*Exp [3*t],{y[0]==-1}},y[t],t,IncludeSingularSolutions j—> Truel

y(t) — e (2t — 1)
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8.20 problem 33

Internal problem ID [12728]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Review Exercises for chapter 1. page
136

Problem number: 33.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

With initial conditions

1
0)=—=
{y( ) 2}
v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 18
[dsolve([diff(y(t),t)= t72%y (t) "3+y(t)~3,y(0) = -1/2],y(t), singsol=all) J
3

y(t) =

/=65 — 18t + 36

v/ Solution by Mathematica
Time used: 0.319 (sec). Leaf size: 28

LDSolve [{y' [t]1==t"2*y[t]"3+y[t]~3,{y[0]==-1/2}},y([t],t, IncludeSingularSolution% -> True]

3

2

£) = —
R T
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8.21 problem 34

Internal problem ID [12729]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Review Exercises for chapter 1. page
136

Problem number: 34.

ODE order: 1.

ODE degree: 1.

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

Y + 5y =3e™

With initial conditions

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

‘dsolve([diff(y(t),t)+5*y(t)= 3*exp(-5*t),y(0) = -2],y(t), singsol=all)

y(t) = e (3t — 2)

v Solution by Mathematica
Time used: 0.085 (sec). Leaf size: 16

LDSolve [{y' [t]+5xy[t]== 3*Exp[-5*t],{y[0]==-2}},y[t],t, IncludeSingularSolutionJE -> Truel

y(t) — e (3t — 2)
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8.22 problem 35

Internal problem ID [12730]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Review Exercises for chapter 1. page
136

Problem number: 35.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y — 2yt = 3te’

With initial conditions

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

-

Ldsolve([diff(y(t),t)= 2xtxy (t) +3*t*exp(t~2) ,y(0) = 1],y(t), singsol=all)

| —

e (3t2 + 2)

y(t) = 5

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

N

DSolve[{y' [t]== 2*txy[t]+3*t*Exp[t~2],{y[0]==1}},y[t],t, IncludeSingularSoluti{ons -> True]

y(t) — %et2 (3t +2)
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8.23 problem 36

Internal problem ID [12731]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Review Exercises for chapter 1. page
136

Problem number: 36.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

;o t+1)?

_ 5 =0
(y+1)

With initial conditions

v Solution by Maple
Time used: 0.062 (sec). Leaf size: 5

r

Ldsolve([diff(y(t),t)= (t+1)"2/(y(£)+1)~2,y(0) = 0],y(t), singsol=all)

| —

y(t) =t
v Solution by Mathematica
Time used: 0.805 (sec). Leaf size: 16

‘ DSolve[{y' [t]== (t+1)~2/(y[t]+1)~2,{y[0]==0}},y[t],t,IncludeSingularSolutions -> True]

y(t) — Yt +1)5 -1
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8.24 problem 37

Internal problem ID [12732]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Review Exercises for chapter 1. page
136

Problem number: 37.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y —2ty? — 3% =0

With initial conditions

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 16

dsolve([diff (y(t),t)= 2*t*y(t) "2+3*t"2*y(t)~2,y(1) = -1],y(t), singsol=all)

N J

v/ Solution by Mathematica
Time used: 0.222 (sec). Leaf size: 17

LDSolve [{y' [t]== 2xtxy[t]"2+3*%t"2*y[t]~2,{y[1]==-1}},y[t],¢, IncludeSingularSolﬁ.\tions -> True]
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8.25 problem 38

Internal problem ID [12733]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Review Exercises for chapter 1. page
136

Problem number: 38.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Y +yi=1

With initial conditions

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 5

dsolve([diff (y(t),t)= 1-y(t)~2,y(0) = 1],y(t), singsol=all)

N J

y(t) =1
v Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 6

LDSolve[{y'[t]== 1-y[t1~2,{y[0]1==1}},y[t],t,IncludeSingularSolutions -> True] J

y(t) = 1
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8.26 problem 39

Internal problem ID [12734]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Review Exercises for chapter 1. page
136

Problem number: 39.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

With initial conditions

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

Ldsolve([diff(y(t),t)= £°2/(y(£)+t3xy(t)),y(0) = -2],y(t), singsol=all) J

_/6In(*+1) +36
3

y(t) =

v Solution by Mathematica
Time used: 0.195 (sec). Leaf size: 26

LDSolve [{y' [t]l== t~2/(y[t]1+t~3*y[t]),{y[0]==-2}},y[t],¢t, IncludeSingularSolutio)ﬂs -> True]

y(t) — —\/g\/log (t2+1)+6

207



8.27 problem 40

Internal problem ID [12735]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Review Exercises for chapter 1. page
136

Problem number: 40.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Y-y +2y=1

With initial conditions

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

dsolve([diff (y(t),t)= y(t)~2-2*y(t)+1,y(0) = 2],y(t), singsol=all)

N J

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 14

LDSolve [{y' [t]== y[t]1~"2-2*y[t]+1,{y[0]==2}},y[t],t,IncludeSingularSolutions ->J True]
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8.28 problem 43

Internal problem ID [12736]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Review Exercises for chapter 1. page
136

Problem number: 43.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Riccatil

¥y —(-24+y)(y+1—cos(t)) =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 118

Ldsolve(diff (y(£),t)=(y(£)-2)*(y (t)+1-cos(t)),y(t), singsol=all) J
iclet—%—sin(t) —2016_2t (f ie—%’+3t—sin(t)dt> -2 e”_Zt
y(t) = — -

cre2t ( i ie‘37ﬂ+3t_5in(t)dt) + em—2t cre2t < J ie_%%t_sm(t)dt) + em—2t

v Solution by Mathematica
Time used: 3.379 (sec). Leaf size: 224

‘ DSolvely' [t]1==(y[t]-2)*(y[t]+1-Cos[t]),y[t],t,IncludeSingularSolutions -> Tru#]

it iK[1]2—1 i 1. it 2it i1\ —31
=2 [ e 2T K[1] TSR] + deste (T4 (i) T — 2¢y
y(t) = — o i(Kn2- ‘
[T e = K[1]-1-3%dK[1] + ¢
y(t) — 2
JO) o 2 T e

i( K[1]2—1

[ e R K1]-1-%dK 1]
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8.29 problem 44

Internal problem ID [12737]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Review Exercises for chapter 1. page
136

Problem number: 44.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Abell

X Solution by Maple

-

Ldsolve(diff(y(t),t)=(y(t)-1)*(y(t)-2)*(y(t)-exp(t/2)),y(t), singsol=all)

| —

No solution found

X Solution by Mathematica

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

‘ DSolve[y' [t]==(y[t]-1)*(y[t]-2)*(y[t]1-Exp[t/2]),y[t],¢t, IncludeSingularSolutio#s -> True]

Timed out
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8.30 problem 45

Internal problem ID [12738]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Review Exercises for chapter 1. page
136

Problem number: 45.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y —ty—y=t2+1

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

( hY

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

t(t2+3)

y(t) = —1+ce 3

v/ Solution by Mathematica
Time used: 0.188 (sec). Leaf size: 26

LDSolve [y' [t]1==t~2xy[t]+1+y[t]+t~2,y[t],t,IncludeSingularSolutions -> True] J

+3
y(t) = —1+cles ™
y(t) — -1
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8.31 problem 46

Internal problem ID [12739)

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Review Exercises for chapter 1. page
136

Problem number: 46.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

) _2y+1l
t

Y 0

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

e

Ldsolve(diff(y(t),t)=(2*y(t)+1)/t,y(t), singsol=all)

—

1
y(t) = —5 art?

v Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 22

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

1
y(t) — —3 + c1t?

1

y(t) — 3
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8.32 problem 47

Internal problem ID [12740]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.

4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 1. First-Order Differential Equations. Review Exercises for chapter 1. page

136

Problem number: 47.
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Y +y* =3

With initial conditions

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

N

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

y(t) = v/3 tanh <\/§ t)

v Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 37

-

LDSolve [{y' [t]==3-y[t]~2,{y[0]==0}},y[t],t,IncludeSingularSolutions -> True]

J
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9.1 problem 1

Internal problem ID [12741]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.1. page 258

Problem number: 1.

ODE order: 1.

ODE degree: 1.

Solve

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 19

Ldsolve( [diff (x(t),t)=x(t)-y(t),diff(y(t),t)=x(t)-y ()], [x(¢), y()], singsol=ﬂall)

z(t) =cat+c+co

y(t) = cit + ¢

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 32

LDSolve {x' [t]1==x[t]-y[t],y' [t]1==x[t]-y[t1},{x[t],y[t]1},t, IncludeSingularSolutjions -> True]

z(t) = c1(t+1) —cot
y(t) = (a —c)t+co
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9.2 problem 2

Internal problem ID [12742]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.1. page 258

Problem number: 2.

ODE order: 1.

ODE degree: 1.

Solve
'(t) = 2x(t) — y

'y=

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 19

Ldsolve([diff(x(t),t)=2*x(t)—y(t),diff(y(t),t)=0],[x(t), y(t)1, singsol=all) J

z(t) = % + cre*

y(t) = c
v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 32

LDSolve [{x' [t]==2*x[t]-y[t],y' [t]1==0},{x[t],y[t]},t,IncludeSingularSolutions -f True]

z(t) = (cl - %) e + %2

y(t) = ¢
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9.3 problem 3

Internal problem ID [12743]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.1. page 258

Problem number: 3.

ODE order: 1.

ODE degree: 1.

Solve

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

Ldsolve( [diff (x(t),t)=x(t),diff(y(t),t)=2*xx(t)+y(t)], [x(t), y(t)], singsol=a11})

y(t) = e'(cat + c1)
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 26

LDSolve [{x' [t]==x[t],y' [t]==2*x[t]+y[t]},{x[t],y[t]},t, IncludeSingularSolution% -> True]

z(t) = c1€’

y(t) — €'(2cit + ¢2)
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9.4 problem 4

Internal problem ID [12744]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.1. page 258

Problem number: 4.

ODE order: 1.

ODE degree: 1.

Solve

T'(t) = —=z(t) + 2y
y =2z(t) -y

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

Ldsolve([diff(x(t),t)=—x(t)+2*y(t),diff(y(t),t)=2*x(t)—y(t)],[x(t), y()1, siggsol=a11)

z(t) = cie — cpe™

y(t) = cre’ + cpe™

v/ Solution by Mathematica

Time used: 0.01 (sec). Leaf size: 68

LDSolve [{x' [t]1==-x[t]1+2xy[t],y' [t]1==2*x[t]-y[t]1},{x[t],y[t]},t, IncludeSingularﬁSolutions -> Tx

8
~~
-

)= ze ¥ (ci(e® +1) +ea(e* — 1))

e 3 (cl (e4t — 1) + ¢ (e4t + 1))

<
—~
~
~
NI—= N =
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9.5 problem 5

Internal problem ID [12745]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.1. page 258

Problem number: 5.

ODE order: 1.

ODE degree: 1.

Solve

() =2z(t)+y
Y =z(t)+y

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 86

Ldsolve([diff(x(t),t)=2*x(t)+y(t),diff(y(t),t)=x(t)+y(t)],[x(t), y()1, singsg}=a11)

3+V5)t V5-3)t 3+V5)t V5-3)t
x@)—cle( S e e o (45-3)
N 2 2 2 2
(3+v8)¢ (v5-3)t

y(t) =cle” 2 4 coe” 2
v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 145

‘ DSolve [{x' [t]1==2*x[t]+y[t],y' [t]==x[t]+y[t]},{x[t],y[t]},t, IncludeSingularSol#.ltions -> True]

z(t) — %e_%(\/g_‘?’)t(cl <<5 + \/5> eV 45— \/5) + 2v/5¢, (e‘/gt - 1))

y(t) — %e_%wg_?’)t(%/gcl (e‘/gt — 1) — cz((\/g — 5> eVt _ 5 \@))
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9.6 problem 6

Internal problem ID [12746]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.1. page 258

Problem number: 6.

ODE order: 1.

ODE degree: 1.

Solve

z(t)
= 3y — 2
Y Y 3

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 148

e hY

dsolve([diff (x(t),t)=3*y(t),diff (y(t),t)=3*Pi*xy(t)-1/3*x(t)], [x(t), y(t)], si#gsol=a11)

N\ J

(—37r+\/91r2—4)t (—31r+\/97r2—4)t
®) 3cie” 2 912 —4  9cie” 2 T
xr =
2 2
(3ﬂ+\/97r2—4)t (37r+\/971'2—4)t
B 3coe 2 o2 —4 4 9cqe 2 T
2 2
(—37r+\/97r2—4)t (317+\/97r2—4)t
y(t) = cre” 2 + coe 2
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v/ Solution by Mathematica

Time used: 0.016 (sec). Leaf size: 233

kDSolve [{x' [t]==3*y[t],y' [t]==3*Pixy[t]-1/3*x[t]},{x[t],y[t]},t,IncludeSingularSolutions -> 1T

z(t
( Z_é(m_?”r)t (\/m@ <e‘/mt + 1) — 37cy <e\/mt - 1) + 6¢y (e‘/mt — 1))
~ 2/on? —4
y(t)
6—%(@—377)7: (302 (37r (e‘/mt — 1) + m<emt + 1)) —2¢; (e\/mt — 1))
s

6972 — 4
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9.7 problem 7
Internal problem ID [12747]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.1. page 258

Problem number: 7.

ODE order: 1.

ODE degree: 1.

Solve

P'(t) = 3p(t) — 2q(t) — Tr(t)

q'(t) = —2p(t) + 6r(t)
Y(t) = %ﬁf) +or(t)
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v/ Solution by Maple
Time used: 0.141 (sec). Leaf size: 910

Ldsolve( [diff(p(t),t)=3*p(t)-2xq(t)-7*r(t) ,diff (q(t),t)=-2%p(t)+6*r(t),diff (r(j:) ,£)=73/100%q(

p(t) =

4 4
(i\/§ (31130 + 6i+/895302429) * — (31130 + 6i+/895302429) * + 128560:+/3 (31130 + 6i+/89530242

4 4
<¢\/§ (31130 + 6i1/895302429) * + (31130 + 6i1/895302429) * + 128560i+/3 (31130 + 6i+/89530242¢

+

4 2
((31130 + 611/895302429) * + 198631130 + 6i1/895302429) * + 240i+/895302429 + 128560 (31130 -

1314 (31 130 + 631/8953024

q(t) =

2 2
5 (z\/é (31130 + 61/895302429) * — 3214i+/3 + (31130 + 6i+/895302429) * + 20(31130 + 6:1/89530:
219 (31130 + 6iv/8¢

2 2
5 (z\/§ (31130 + 6i1/895302429) ° — 3214iv/3 — (31130 + 6i1/895302429) ° — 20(31130 + 6i+/89530:
219 (31130 + 6i1/39.

2
( (31130+6i\/895302429) 3 4+50(31130-

2 1 )
10 ((31130 + 611/895302429) * — 10(31130 + 6i1/895302429) ° + 3214) cse 30(s1130+6iv8953

+

+ T
219 (31130 + 61/895302429) °
(i\/§ (31130+6i\/m) 3 —3214i/3+ (31 130+6ix/m) 3 —100 (31 130+6i\/m) %+3214) t
- 1
’l"(t) = cie 60(31130+6i\/m) 3

2 2 1
<i\/§ (311304—61‘\/895302429) 3 _3214iv/3— (31130+6i\/895302429) 34100 (311304—61’\/895302429) 3 —3214) t

1
_|_ coe 60 (31130+6i\/895302429) 3

2 1
((31130+61’\/895302429) 3 450 (31130+6i\/895302429) 3 +3214) t

1
30(31130+6i/895302429 ) 3
+ c3e ( ) 2923



v/ Solution by Mathematica

Time used: 0.051 (sec). Leaf size: 602

LDSolve [{p' [t1==3*p[t]-2%q[t]-7*r[t],q' [t]1==-2xp[t]+6*r[t],r' [t]1==73/100*q[t] +j2*r [t]1},{plt],q

p(t) = —100c,RootSum | #1% — 500412 — 2380041
24 1e T + 111e0
341% — 100041 — 23800

TH#1lew + 1200e 00
3#1% — 100041 — 23800

412650 — 20041e 0 — 43800 o0 &]

+ 109200004, & | — 100csRootSum | #1% — 500412

&

— 2380041 + 109200004,

+ ¢;RootSum [#13

— 500412 — 2380041 + 109200004,

3#1% — 100041 — 23800

q(t) = —200c;RootSum | #1° — 500#1% — 2380041

Hledn — 200

+ 10920000&, 5
3#1° — 100041 — 23800

&

+ 200csRootSum | #13 — 500412

#1t #1¢
341e w0 — 200e 0
— 2380041 + 10920000, f ¢ °™ __&| + c;RootSum | #13
3412 — 100041 — 23800

— 50041 — 2380041 + 109200004z,

#12e %0 — 500410 + 60000 T .
3#1% — 100041 — 23800

r(t) = —14600c; RootSum | #1° — 500#1% — 2380041

#1e
€100
+ 109200004, & | + T3csRootSum | #13 — 500412
3412 — 100041 — 23800 2 # #
#1t #1t
L o0t
— 2380041 + 100200008, - 11¢ ™ ~300€™® o1\ RootSum | #1°
3412 — 100041 — 23800

— 5004£1% — 2380041 -+ 10920000&,

#12¢ %0 — 300416500 — 40000e o0 .
3#1% — 100041 — 23800
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9.8 problem 8

Internal problem ID [12748]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.1. page 258

Problem number: 8.

ODE order: 1.

ODE degree: 1.

Solve
z'(t) = —3z(t) + 27y

Y =4x(t) —y

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 115

Ldsolve([diff(x(t),t)=—3*x(t)+2*Pi*y(t),diff(y(t),t)=4*x(t)—y(t)],[x(t), y(t)]} singsol=all)

cre” (2-{-\/ 1+87r)t /1 + R Ys C2e(—2+\/ 1+87r)t /1 + 8T
+

z(t) = — 1 1
¢ e~ (2+V1+8m)t Co e(—2+V1+8m)t
4 4

y(t) = cle—(2+\/1+87r)t +cze(—2+\/1+87r)t
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v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 189

kDSolve [{x' [t]==-3*x[t]+2*Pixy[t],y' [t]==4*x[t]-y[t]},{x[t],y[t]},t,IncludeSingularSolutions

z(t)
e @+ (o ((VIF 87 — 1) VI 414 T+ 87 ) + 2y (21757 — 1))
- 2y/1+8m
y(t)

e (VIS0 (4o, (VT — 1) 4 o3((14+ VI F87) V17T — 14 T 587 )
2y/14 87

_>
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9.9 problem 9
Internal problem ID [12749]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.1. page 258

Problem number: 9.

ODE order: 1.

ODE degree: 1.

Solve

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 128

Ldsolve( [diff (x(t),t)=betaxy(t),diff (y(t),t)=gammax*x(t)-y(t)], [x(t), y(t)]1, sifxgsol=all)

z(t)
(14T (4 VD) (—14+vABFD)t (1+VAvBFI)¢
_ce 2 VAvB +1 — coe™ > VA8 + 1+ cie —a 4 coe” >
= %
(=14+v4yBF1)t _ (A 4+vAyBFI)E

y(t) = cie 2 + coe 2
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v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 202

kDSolve [{x' [t]==\[Betal*y[t],y' [t]==\[Gamma]*x[t]-y[t]1},{x[t],y[t]},t, IncludeSjingularSolution

z(t)

o~ 5t(VABYFI+1) (01 <\/4137 1+ (\/4ﬂ’)’ T1+ 1) etVABTFT _ 1) +28¢, <et\/m _ 1))
- 0ABy + 1
y(t)

e SOV (950, (VT — 1) + o (VABY 1+ (VABY 1 - 1) VPP 4 1))

_>

2VABy +1
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9.10 problem 24

Internal problem ID [12750]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.1. page 258

Problem number: 24.

ODE order: 1.

ODE degree: 1.

Solve

With initial conditions
[2(0) = —2,y(0) = —1]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 34

dsolve([diff (x(8),8) = 24y(8), AFE(Y(),8) = x(+y(), x(0) = -2, y(0) = -1],[x(¥), y(©)],

4e*  2e7t

)= -0
(1) 3 3
4% et
t) =— -
y(t) 5 t3

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 44

LDSolve [{x' [t]==2*y[t],y' [t]==x[t]1+y[t]1},{x[0]==-2,y[0]==-1},{x[t],y[t]},¢t, Inc}[udeSingularSol

z(t) — —ge_t (2¢* +1)

y(t) — %e_t(l — 4€e™)
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9.11 problem 25

Internal problem ID [12751]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.1. page 258

Problem number: 25.

ODE order: 1.

ODE degree: 1.

Solve

With initial conditions
[2(0) = 0,y(0) = 2]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 25

dsolve([diff (x(£),8) = x(£)-y(8), AFE(Y(),8) = x(£)+3ky(), x(0) = 0, y(0) = 21, [x(), y(t

z(t) = —2e*t
y(t) = e*(2t + 2)
v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 26

DSolve [{x' [t]==x[t]-y[t],y' [t]1==x[t]+3*y[t]},{x[0]==0,y[0]==2},{x[t],y[t]1},t, i[ncludeSingular

N

z(t) — —2e*t
y(t) = 2e*(t+1)
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9.12 problem 26

Internal problem ID [12752]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.1. page 258

Problem number: 26.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = —2z(t) —y
y' = 2x(t) — 5y
With initial conditions

[(0) = 2,y(0) = 3]

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 28

dsolve([diff (x(8),8) = ~24x()-y(1), AIfE(y(),8) = 2x(£)-Bry(t), x(0) = 2, y(0) = 31, [x(t)

r(t) = e 3 4 e~
yt) = e 274
v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 30

DSolve[{x' [t]==-2*x[t]-y[t],y' [t]==2*x[t]-5xy[t]},{x[0]==2,y[0]==3},{x[t],y [tll },t,IncludeSin

N J

z(t) = e (e + 1)
y(t) = e (' +2)
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9.13 problem 28

Internal problem ID [12753]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.1. page 258

Problem number: 28.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = —2z(t) — 3y
y = 3z(t) — 2y

With initial conditions
[2(0) = 2,y(0) = 3]

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 44

dsolve([diff (x(8),8) = ~24x(t)-34y (1), Aiff(y(1),1) = Bex(£)-2#y(), x(0) = 2, y(0) = 31, [x(

z(t) = e *(2cos (3t) — 3sin (3t))
y(t) = e *(3 cos (3t) + 2sin (3t))
v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 46

DSolve [{x' [t]==-2*x[t]-3*y[t],y' [t]==3*x[t]-2*y[t]},{x[0]==2,y[0]==3},{x[t],y[t]},t,IncludeS

N

z(t) — e **(2 cos(3t) — 3sin(3t))
y(t) — e *(2sin(3t) + 3 cos(3t))
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9.14 problem 29

Internal problem ID [12754]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.1. page 258

Problem number: 29.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = 2z(t) + 3y
y = xz(t)
With initial conditions

[(0) = 2,y(0) = 3]

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

Ldsolve([diff(x(t),t) = 2¢x(t)+3xy(t), diff(y(t),t) = x(t), x(0) = 2, y(0) = 3}],[x(t), y()1,

153 Tet
z(t) = 1 4
_5e  Te

yt) =+

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 44

LDSolve [{x' [t]==2*x[t]+3*y[t],y' [t]==x[t]},{x[0]==2,y[0]==3},{x[t],y[t]l},t, Inc}[udeSingularSol

z(t) — %le_t(15e4t —-7)

y(t) — }le_t (5¢* +17)
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9.15 problem 34

Internal problem ID [12755]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.1. page 258

Problem number: 34.

ODE order: 1.

ODE degree: 1.

Solve

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

Ldsolve( [diff (x(t),t)=1,diff(y(t),t)=x(t)], [x(t), y(t)], singsol=all) J

z(t)=t+c

1
y(t) = 5'[;2 + Clt + Co

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 26

LDSolve [{x'[t]==1,y' [t]==x[t]1},{x[t],y[t]},t,IncludeSingularSolutions -> True]J

z(t) > t+c
2

t
y(t) — 9 +cit + ¢
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3.2. page 277
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10.1 problem 1

Internal problem ID [12756]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.2. page 277

Problem number: 1.

ODE order: 1.

ODE degree: 1.

Solve

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

Ldsolve( [diff (x(t),t)=3*x(t),diff (y(t),t)=-2xy(t)], [x(t), y(t)], singsol=all) J

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 32

DSolve [{x' [t]==3*x[t],y' [t]==-2*x[t]},{x[t],y[t]},t,IncludeSingularSolutions +> True]

N

z(t) — cre®
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10.2 problem 2

Internal problem ID [12757]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.2. page 277

Problem number: 2.

ODE order: 1.

ODE degree: 1.

Solve
7' (t) = —4z(t) — 2y
y' = —=z(t) — 3y

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 36

Ldsolve( [diff (x(t),t)=—4*x(t)-2*y(t),diff(y(t),t)=—x(t)-3*xy(t)], [x(t), y(t)], lfingsol=a11)

z(t) = 2c1e™ — cpe™

y(t) = cre™ 4 cpe*
v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 71

DSolve [{x' [t]==-4*x[t]-2*xy[t],y' [t]==-x[t]-3*y[t]},{x[t],y[t]},t, IncludeSingu#.arSolut ions ->

N

z(t) — %e“% (c1(e® +2) —2¢(e* — 1))

y(t) — %e‘ﬁ (01 (—e3t) + 2063 + ¢ + 02)
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10.3 problem 3

Internal problem ID [12758]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.2. page 277

Problem number: 3.

ODE order: 1.

ODE degree: 1.

Solve
z'(t) = —5z(t) — 2y
y' = —=z(t) — 4y

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 36

Ldsolve( [diff (x(t),t)=-5*x(t)-2*y(t),diff(y(t),t)=—x(t)-4*xy(t)], [x(t), y(t)], lfingsol=a11)

z(t) = —cre™ + 2cpe™
y(t) = cre™ + e
v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 71

DSolve [{x' [t]==-5*x[t]-2*xy[t],y' [t]==-x[t]-4xy[t]},{x[t],y[t]},t, IncludeSingu#.arSolut ions ->

N

z(t) — %e‘ﬁt (c1(e® +2) —2¢(e* — 1))

y(t) — %e‘m (01 (—e3t) + 2063 + ¢ + 02)
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10.4 problem 4

Internal problem ID [12759]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.2. page 277

Problem number: 4.

ODE order: 1.

ODE degree: 1.

Solve

' (t) =2z(t) +y
y' = —z(t) +4y

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

Ldsolve([diff(x(t),t)=2*x(t)+1*y(t),diff(y(t),t)=—x(t)+4*y(t)],[x(t), y()1, gﬁngs01=a11)

z(t) = ¥ (cot + 1 — )
y(t) = ¥ (cot + 1)

v/ Solution by Mathematica

Time used: 0.004 (sec). Leaf size: 44

DSolve [{x' [t]==2*x[t]+1*y[t],y"' [t]==—x[t]+4*xy[t]1},{x[t],y[t]},¢, IncludeSingul#rSolutions ->

N

z(t) — e¥(ci(—t) + cat + ¢1)
y(t) = € ((ca — c1)t + cz)
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10.5 problem 5

Internal problem ID [12760]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.2. page 277

Problem number: 5.

ODE order: 1.

ODE degree: 1.

Solve

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

Ldsolve( [Aiff (x(t),t)=-1/2*x(t),diff (y(t),t)=x(t)-1/2%y(t)], [x(t), y(t)], singjéol=all)

_t
Co€ 2

x(t)
y(t) = e 2(cot + ¢1)
v Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 33

s

LDSolve [{x'[t]==-1/2*x[t],y' [t]==x[t]-1/2*%y[t]1},{x[t],y[t]},¢t, IncludeSingularS}:lutions -> Tru

z(t) = cre?

y(t) — e_t/2(clt + c2)
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10.6 problem 6

Internal problem ID [12761]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.2. page 277

Problem number: 6.

ODE order: 1.

ODE degree: 1.

Solve

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

Ldsolve( [diff (x(t),t)=b*x(t)+4*y(t) ,diff (y(t),t)=9%x(t)], [x(t), y(t)]1, singsolfan)

4626_4t

9

y(t) = c16% + coe™

z(t) = ce” —

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 74

-

DSolve [{x' [t]==b*x[t]+4xy[t],y' [t]1==9*x[t]},{x[t],y[t]1},t, IncludeSingularSolu#ions -> True]

N

z(t) — 1—136_4t (c1(9e™ +4) + 4cy (" — 1))
y(t) — 1—136_4t (9c1 (e — 1) + c2(4€* 4 9))
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10.7 problem 7

Internal problem ID [12762]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.2. page 277

Problem number: 7.

ODE order: 1.

ODE degree: 1.

Solve
z'(t) = 3z(t) + 4y

Y =a(t)

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

Ldsolve( [diff (x(t),t)=3%x(t)+dxy(t) ,diff (y(t),t)=1%x(t)], [x(t), y(t)], singsolfan)

z(t) = —cie™" + dcye®
y(t) = cre™ + cpe
v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 71

DSolve [{x' [t]==3*x[t]+4xy[t],y' [t]==1*x[t]},{x[t],y[t]1},¢t, IncludeSingularSolu*:ions -> True]

N

z(t) — ée‘t (c1(4€™ + 1) +4ca (™ — 1))

y(t) — ée"t (c1(e” —1) + (e +4))
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10.8 problem 8

Internal problem ID [12763]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.2. page 277

Problem number: 8.

ODE order: 1.

ODE degree: 1.

Solve

') =2z(t) —y
Y =—z(t)+y

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 86

Ldsolve( [diff (x(t),t)=2*x(t)-y(t),diff(y(t),t)=—1*x(t)+y(t)], [x(t), y(t)], singsol=a11)

3+V5)t V5-3)t 3+V5)t V5-3)t
" ! 2>¢5+CQG_<2>\/5_616< A
N 2 2 2 2
(3+v5)t (v5-3)t

y(t) =cie = +coe” 2
v/ Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 144

‘ DSolve [{x' [t]==2*x[t]-y[t],y' [t]==-1*x[t]+y[t]},{x[t],y[t]},t, IncludeSingular$olutions -> T1

z(t) — %e_%(\/g_g')t(cl ((5 + \/5) eV 45— \/5> — 2v/5¢, (e‘/gt - 1>>

y(t) — —1—10e_é<‘/5_3>t<2\/5c1 (e‘/gt - 1) + ¢ ((\/3 - 5) eV —5— \/5>>
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10.9 problem 9

Internal problem ID [12764]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.2. page 277

Problem number: 9.

ODE order: 1.

ODE degree: 1.

Solve
z'(t) = 22(t) +y
Y =xz(t) +y

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 86

Ldsolve( [diff (x(t),t)=2%x(t)+y(t),diff (y(t),t)=x(t)+y(t)], [x(t), y(t)], singsojl=a11)

3+V5)t V5-3)t 3+V5)t V5-3)t
Cle( %) V5 CQe-Q\/E Cle( ) oo (v5-3)
2(t) = 2 - 2 2 T 3

(3+v8)¢ (v5-3)t
y(t) =cle” 2 4 coe” 2

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 145

‘ DSolve [{x' [t]1==2*x[t]+y[t],y' [t]==x[t]+y[t]},{x[t],y[t]},t, IncludeSingularSol#.ltions -> True]

z(t) — %e_%(\/g_‘?’)t(cl <<5 + \/5> eV 45— \/5) + 2v/5¢, (e‘/gt - 1))

y(t) — %e_%wg_?’)t(%/gcl (e‘/gt — 1) — cz((\/g — 5> eVt _ 5 \@))
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10.10 problem 10

Internal problem ID [12765]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.2. page 277

Problem number: 10.

ODE order: 1.

ODE degree: 1.

Solve
z'(t) = —=z(t) — 2y
y = x(t) — 4y

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

Ldsolve( [diff (x(t),t)=-x(t)-2*y(t),diff (y(t),t)=x(t)-4*xy(t)], [x(t), y(t)], singsol=a11)

z(t) = cre™ + 2cpe™
y(t) = cre™3 4 cpe*
v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 58

DSolve [{x' [t]==-x[t]-2*y[t],y' [t]1==x[t]-4xy[t]},{x[t],y[t]},t, IncludeSingular$olutions -> T1

J

N

z(t) = e *(c1(2e' — 1) — 2c2(e' — 1))

y(t) = e ¥ (cr(eh — 1) — e (€' — 2))
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10.11 problem 11 (a)

Internal problem ID [12766]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.2. page 277

Problem number: 11 (a).

ODE order: 1.

ODE degree: 1.

Solve

Z'(t) = —2z(t) — 2y
y' = —2z(t) +y

With initial conditions
[2(0) = 1,4(0) = 0]

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

Ldsolve([diff(x(t),t) = —2%x(t)-2*y(t), diff(y(t),t) = -2*%x(t)+y(t), x(0) = 1,Jy(0) = 0], [x(t

e?t 4e—3t
t) = —
o(t) = =+ —
2e2t 26_3t
t) = —
y(t) et

v/ Solution by Mathematica

Time used: 0.006 (sec). Leaf size: 40

LDSolve[{x'[t]==—2*x[t]—2*y[t],y'[t]==—2*x[t]+y[t]},{x[0]==1,y[0]==0},{x[t],yF}]},t,IncludeSi

z(t) — %e“% (e +4)

y@)-+-—§e_%(€“'-1)
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10.12 problem 11 (b)

Internal problem ID [12767]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.2. page 277

Problem number: 11 (b).

ODE order: 1.

ODE degree: 1.

Solve

Z'(t) = —2z(t) — 2y
y' = —2z(t) +y

With initial conditions
[2(0) = 0,y(0) = 1]

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

Ldsolve([diff(x(t),t) = —2%x(t)-2*y(t), diff(y(t),t) = -2*%x(t)+y(t), x(0) = O,Jy(O) = 1], [x(t

2%t  2e73
.’I?(t) = _T =+ 5

4 e2t e—3t
5 T 5

y(t) =

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 42

LDSolve[{x'[t]==—2*x[t]—2*y[t],y'[t]==—2*x[t]+y[t]},{x[O]==O,y[0]==1},{x[t],yF}]},t,IncludeSi

z(t) — —ge_:“ (e —1)

y(t) — %6_% (4¢” +1)
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10.13 problem 11 (c)

Internal problem ID [12768]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.2. page 277

Problem number: 11 (c).

ODE order: 1.

ODE degree: 1.

Solve

With initial conditions

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

Ldsolve([diff(x(t),t) = —2%x(t)-2*y(t), diff(y(t),t) = -2*%x(t)+y(t), x(0) = 1,Jy(0) = -21, [x(

eZt

z(t)
y(t)

-9 th

v/ Solution by Mathematica

Time used: 0.006 (sec). Leaf size: 20

DSolve [{x' [t]==-2*x[t]-2*y[t],y' [t]==-2*x[t]+y[t]},{x[0]==1,y[0]==-2},{x[t],y[t]},t,IncludeS

N

z(t) — e*

y(t) — —2¢2
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10.14 problem 12 (a)

Internal problem ID [12769]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.2. page 277

Problem number: 12 (a).

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = 3z(t)
Y =x(t) -2y
With initial conditions

[(0) = 1,4(0) = 0]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 25

Ldsolve([diff(x(t),t) = 3*x(t), diff(y(t),t) = x(t)-2%y(t), x(0) = 1, y(0) = OJ],[x(t), y()1,

z(t) = e*
e3t e—2t
)= —
y(t) =+~ —=

v/ Solution by Mathematica

Time used: 0.011 (sec). Leaf size: 29

-

DSolve [{x' [t]==3*x[t],y' [t]1==x[t]-2*y[t]},{x[0]==1,y[0]==0},{x[t],y[t]1},t, Incil.udeSingularSol

N
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10.15 problem 12 (b)

Internal problem ID [12770]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.2. page 277

Problem number: 12 (b).

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = 3z(t)
Y =x(t) -2y
With initial conditions

[(0) = 0,y(0) = 1]

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

Ldsolve([diff(x(t),t) = 3*x(t), diff(y(t),t) = x(t)-2*y(t), x(0) = 0, y(0) = 1}1,[x<t>, y(t)],

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 14

LDSolve [{x' [t]==3*x[t],y"' [t]==x[t]-2*%y[t]},{x[0]==0,y[0]==1},{x[t],y[t]l},¢t, IncjludeSingularSol

z(t) =0

y(t) —» e *
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10.16 problem 12 (c)

Internal problem ID [12771]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.2. page 277

Problem number: 12 (c).

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = 3z(t)
Y =x(t) -2y
With initial conditions

[(0) = 2,y4(0) = 2]

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

Ldsolve([diff(x(t),t) = 3*x(t), diff(y(t),t) = x(t)-2¢y(t), x(0) = 2, y(0) = 2}],[x(t), y()1,

z(t) = 2e*

2e3 8e %
1) =
y(t) et

v/ Solution by Mathematica

Time used: 0.005 (sec). Leaf size: 31

-

DSolve [{x' [t]==3*x[t],y' [t]1==x[t]-2*y[t]},{x[0]==2,y[0]==2},{x[t],y[t]1},t, Incil.udeSingularSol

N

z(t) — 2>

y(O) = ge (e + 1)
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10.17 problem 13 (a)

Internal problem ID [12772]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.2. page 277

Problem number: 13 (a).

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = —4x(t) +y
y' =2z(t) — 3y
With initial conditions

[(0) = 1,4(0) = 0]

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

Ldsolve([diff(x(t),t) = —4¥x(t)+y(t), diff(y(t),t) = 2*x(t)-3*y(t), x(0) = 1’<f(°) = 0], [x(t)

v/ Solution by Mathematica

Time used: 0.011 (sec). Leaf size: 40

LDSolve [{x' [t]==-4xx[t]+y[t],y' [t]1==2%x[t]-3*y[t]},{x[0]==1,y[0]==0},{x[t],y [t}] },t,IncludeSir
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10.18 problem 13 (b)

Internal problem ID [12773]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.2. page 277

Problem number: 13 (b).

ODE order: 1.

ODE degree: 1.

Solve

T'(t) = —4z(t) +y
y' =2z(t) — 3y

With initial conditions
[2(0) = 2,y(0) = 1]

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

Ldsolve([diff(x(t),t) = —4¥x(t)+y(t), diff(y(t),t) = 2*x(t)-3*y(t), x(0) = 2,/#(0) = 1], [x(t)

z(t) =e " +e

y(t) = —e +2e7%

v/ Solution by Mathematica

Time used: 0.006 (sec). Leaf size: 34

DSolve[{x' [t]==-4*x[t]+y[t],y' [t]==2*x[t]-3*y[t]},{x[0]==2,y[0]==1},{x[t],y [tll },t,IncludeSin

N J

z(t) > e +e

y(t) = e (2 — 1)
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10.19 problem 13 (c)

Internal problem ID [12774]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.2. page 277

Problem number: 13 (c).

ODE order: 1.

ODE degree: 1.

Solve

T'(t) = —4z(t) +y
y' =2z(t) — 3y

With initial conditions
[2(0) = —1,y(0) = —2]

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

Ldsolve([diff(x(t),t) = —4¥x(t)+y(t), diff(y(t),t) = 2*x(t)-3*y(t), x(0) = —1,Jy(0) = -2], [x(

v/ Solution by Mathematica

Time used: 0.006 (sec). Leaf size: 22

DSolve [{x' [t]==-4*x[t]+y[t],y' [t]==2*x[t]-3*y[t]1},{x[0]==-1,y[0]==-2},{x[t],y[t]},t,IncludeS

N

z(t) — —e %

y(t) — —2¢ %
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10.20 problem 14 (a)

Internal problem ID [12775]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.2. page 277

Problem number: 14 (a).

ODE order: 1.

ODE degree: 1.

Solve

Z'(t) = 4z(t) — 2y
y =xz(t) +y
With initial conditions

[(0) = 1,4(0) = 0]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 32

Ldsolve([diff(x(t),t) = 4xx(t)-2¢y(t), diff(y(t),t) = x(t)+y(t), x(0) = 1, y(O}) = 0], [x(¥), 7y

z(t) = 2e% — *

y(t) — e3t _ e2t

v/ Solution by Mathematica

Time used: 0.006 (sec). Leaf size: 32

DSolve[{x' [t]==4*x[t]-2xy[t],y' [t]==x[t]1+y[t]},{x[0]==1,y[0]==0},{x[t],y[t]} ,*: ,IncludeSingul

N J

z(t) — ¥ (2e' — 1)
y(t) — e* (e —1)
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10.21 problem 14 (b)

Internal problem ID [12776]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.2. page 277

Problem number: 14 (b).

ODE order: 1.

ODE degree: 1.

Solve

Z'(t) = 4z(t) — 2y
y =xz(t) +y
With initial conditions

[(0) = 2,y(0) = 1]

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

Ldsolve([diff(x(t),t) = 4xx(t)-2¢y(t), diff(y(t),t) = x(t)+y(t), x(0) = 2, y(q} = 11, [x(¥), y

z(t) = 2e*
y(t) = e

v/ Solution by Mathematica

Time used: 0.005 (sec). Leaf size: 20

DSolve[{x' [t]==4*x[t]-2xy[t],y' [t]==x[t]1+y[t]},{x[0]==2,y[0]==1},{x[t],y[t]} ,*: ,IncludeSingul

N J

z(t) — 2¢e*

y(t) — e*
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10.22 problem 14 (c)

Internal problem ID [12777]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.

4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.2. page 277

Problem number: 14 (c).
ODE order: 1.
ODE degree: 1.

Solve

Z'(t) = 4z(t) — 2y
y =xz(t) +y
With initial conditions

[z(0) = —1,3(0) = —2]

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

Ldsolve([diff(x(t),t) = 4xx(t)-2%y(t), diff(y(t),t)

= x(t)+y(t), x(0) = -1, y(ﬁD) = -2], [x(t),

z(t) = 2% — 3e*
y(t) = ¥ — 3e*

v/ Solution by Mathematica

Time used: 0.006 (sec). Leaf size: 32

N

DSolve[{x' [t]==4x*x[t]-2*xy[t],y' [t]==x[t]+y[t]1},{x[0]==-1,y[0]==-2},{x[t],y[t] } ,t,IncludeSing

z(t) — e*(2€e' — 3)
y(t) — e* (e' —3)
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3.4 page 310

11.1 problem 3 . . . . . . .
11.2 problem 4 . . . . . . .
11.3 problem 5 . . . . . . ..
114 problem 6 . . . . . . . ..
11.5 problem 7 . . . . . ..
11.6 problem 8 . . . . . . ..
11.7 problem 9 . . . . . . .
11.8 problem 10 . . . . . . . . . e
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11.1 problem 3

Internal problem ID [12778]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.4 page 310

Problem number: 3.

ODE order: 1.

ODE degree: 1.

Solve

With initial conditions
[2(0) = 1,4(0) = 0]

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

Ldsolve([diff(x(t),t) = 2%y(t), diff(y(t),t) = -2xx(t), x(0) = 1, y(0) = 0], [x(t), y(t)], sinm

z(t) = cos (2t)
y(t) = —sin (2t)
v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 18

LDSolve [{x' [t]==2%y[t],y' [t]==—2%x[t]1},{x[0]==1,y[0]==0},{x[t],y[t]},¢, Include?ingularSolutio

z(t) — cos(2t)
y(t) — —sin(2¢)
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11.2 problem 4

Internal problem ID [12779]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.4 page 310

Problem number: 4.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = 2z(t) + 2y
y = —4xz(t) + 6y

With initial conditions
[2(0) = 1,4(0) = 1]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 33

Ldsolve([diff(x(t),t) = 2%x(t)+2*xy(t), diff(y(t),t) = -4*x(t)+6*y(t), x(0) = 1} y(0) = 17, [x(

z(t) = e cos (2t)
y(t) = e*(—sin (2t) + cos (2t))

v/ Solution by Mathematica

Time used: 0.01 (sec). Leaf size: 35

DSolve [{x' [t]==2*x[t]+2*y[t],y"' [t]==-4*x[t]1+6xy[t]},{x[0]==1,y[0]==1},{x[t],y[t]},t,IncludeS

N

z(t) — e* cos(2t)

y(t) = e*(cos(2t) — sin(2t))
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11.3 problem 5

Internal problem ID [12780]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.4 page 310

Problem number: 5.

ODE order: 1.

ODE degree: 1.

Solve
z'(t) = —3z(t) — by
y' = 3x(t) +y

With initial conditions
[2(0) = 4,y(0) = 0]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 49

Ldsolve([diff(x(t),t) = -3xx(t)-5*y(t), diff(y(t),t) = 3*x(t)+y(t), x(0) = 4, y(O) = 0], [x(t)

ot (—12 cos (VIT#) + 20T Sﬂmt))
z(t) = — 3
12e7%4/11 sin (v/11¢
y(t) = 11 ( )

v/ Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 63

‘ DSolve [{x' [t]==-3*x[t]-5*xy[t],y' [t]1==3*x[t]+y[t]},{x[0]==4,y[0]==0},{x[t],y [tll },t,IncludeSir

z(t) — %e‘t<11 cos (\/ﬁt> —2V/11sin (\/ﬁt>>

12e~tsin (\/ﬁt)
V11

y(t) —
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11.4 problem 6

Internal problem ID [12781]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.4 page 310

Problem number: 6.

ODE order: 1.

ODE degree: 1.

Solve

With initial conditions
[2(0) = —1,y(0) = 1]

v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 61

dsolve([diff (x(6),8) = 24y(8), AE(y(),8) = ~2x(1)-y(), x(0) = -1, y(0) = 11, [x(t), y(t)

t 4\/ﬁsin Vist
e 2 (4COS (‘/g‘r’t> — 5< 2 ))

z(t) = — 1
. V/15 sin @
y(t) =e72 | cos <\/;_5t> + 5< )
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v/ Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 92

LDSolve [{x' [t]==0*x[t]+2xy [t],y' [t]==-2*%x[t]-y[t]},{x[0]==-1,y[0]==1},{x[t],y [}:] },t,IncludeSi

z(t) — %e‘tﬁ (\/Esin <@) — 5cos <@)>

y(t) — 1(3_"’/2 (\/Esin <@

5

~—
+
ot
o
o
n
VRS
w‘ﬁ
ot
~
~_
~_—
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11.5 problem 7

Internal problem ID [12782]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.

4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.4 page 310
Problem number: 7.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = 2z(t) — 6y
y =2z(t) +y
With initial conditions

[(0) = 2,y(0) = 1]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 61

Ldsolve([diff(x(t),t) = 2%x(t)-6xy(t), diff(y(t),t) = 2*x(t)+y(t), x(0) = 2, yfo)

3t 40+/47 sin VATt
ez (—47( ) 8 cos (—4”)

z(t) = — 1
3 7/AT sin (@) VATt
y(t) = ez T +cos | ——
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v/ Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 94

LDSolve [{x' [t]==2*x[t]-6*xy[t],y' [t]==2*%x[t]+y[t]},{x[0]==2,y[0]==1},{x[t],y [t]}} ,t,IncludeSing

2 3t/2 \/4_7t . \/4_7?5
z(t) = ¢ / (47cos (T) — 5v/47 sin <T>>

V(0 47" (7‘@8’1‘1 (@) + 47 cos (@))
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11.6 problem 8

Internal problem ID [12783]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.4 page 310

Problem number: 8.

ODE order: 1.

ODE degree: 1.

Solve

With initial conditions

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 63

Ldsolve([diff(x(t),t) = x(t)+4*xy(t), diff(y(t),t) = -3*x(t)+2xy(t), x(0) = 1, }7(0) = -1]1, [x(t

54+/47 sin VATt
e? (—# + 6 cos (@)

N—

z(t) =

6
5 7/AT sin <@>
y(t) =ez | — T — cos

Ny

wﬁ
~

N——
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v/ Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 94

DSolve [{x' [t]==1#x[t]+4*y[t] ,y' [t] ==-3xx[t]+2+y [t]}, {x [0]==1,y [0]==-1},{x[t],y [t]},, Include

L g0 \/4_7t . \/4_7t
z(t) = ¢ / <47cos (T) — 9v/47 sin <T>>

-+ {rvn (1) e ()
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11.7 problem 9

Internal problem ID [12784]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.4 page 310

Problem number: 9.

ODE order: 1.

ODE degree: 1.

Solve

With initial conditions
[2(0) = 1,4(0) = 0]

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

Ldsolve([diff(x(t),t) = 2%y(t), diff(y(t),t) = -2xx(t), x(0) = 1, y(0) = 0], [x(t), y(t)], sinm

z(t) = cos (2t)
y(t) = —sin (2t)
v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 18

LDSolve [{x' [t]==0%x[t]+2*y [t],y' [t]==-2*%x [t]+0*y [t]},{x[01==1,y[0]1==0},{x[t] ,yJ[t] },t,IncludeS

z(t) — cos(2t)
y(t) — —sin(2¢)
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11.8 problem 10

Internal problem ID [12785]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.4 page 310

Problem number: 10.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = 2z(t) + 2y
y = —4xz(t) + 6y

With initial conditions
[2(0) = 1,4(0) = 1]

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 33

Ldsolve([diff(x(t),t) = 2%x(t)+2*xy(t), diff(y(t),t) = -4*x(t)+6*y(t), x(0) = 1} y(0) = 17, [x(

z(t) = e cos (2t)
y(t) = e*(—sin (2t) + cos (2t))

v/ Solution by Mathematica

Time used: 0.01 (sec). Leaf size: 35

DSolve [{x' [t]==2*x[t]+2*y[t],y"' [t]==-4*x[t]1+6xy[t]},{x[0]==1,y[0]==1},{x[t],y[t]},t,IncludeS

N

z(t) — e* cos(2t)

y(t) = e*(cos(2t) — sin(2t))
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11.9 problem 11

Internal problem ID [12786]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.4 page 310

Problem number: 11.

ODE order: 1.

ODE degree: 1.

Solve
z'(t) = —3z(t) — by
y' = 3x(t) +y

With initial conditions
[2(0) = 4,y(0) = 0]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 49

Ldsolve([diff(x(t),t) = -3xx(t)-5*y(t), diff(y(t),t) = 3*x(t)+y(t), x(0) = 4, y(O) = 0], [x(t)

ot (—12 cos (VIT#) + 20T Sﬂmt))
z(t) = — 3
12e7%4/11 sin (v/11¢
y(t) = 11 ( )

v/ Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 63

‘ DSolve [{x' [t]==-3*x[t]-5*y[t],y' [t]==3*x[t]1+1*y[t]},{x[0]==4,y[0]==0},{x[t],y[t]},t,IncludeS

z(t) — %e‘t<11 cos (\/ﬁt> —2V/11sin (\/ﬁt>>

12e~tsin (\/ﬁt)
V11

y(t) —
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11.10 problem 12

Internal problem ID [12787]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.4 page 310

Problem number: 12.

ODE order: 1.

ODE degree: 1.

Solve

With initial conditions
[2(0) = —1,y(0) = 1]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 61

dsolve([diff (x(6),8) = 24y(8), AE(y(),8) = ~2x(1)-y(), x(0) = -1, y(0) = 11, [x(t), y(t)

t 4\/ﬁsin Vist
e 2 (4COS (‘/g‘r’t> — 5< 2 ))

z(t) = — 1
. V/15 sin @
y(t) =e72 | cos <\/;_5t> + 5< )
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v/ Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 92

LDSolve [{x' [t]1==2*y[t],y"' [t]==-2%x[t]-1*y[t]},{x[0]==-1,y[0]==1},{x[t],y[t]} ,tJ, IncludeSingula

z(t) — %e‘tﬁ (\/Esin <@) — 5cos <@)>

y(t) — 1(3_"’/2 (\/Esin <@

5

~—
+
ot
o
o
n
VRS
w‘ﬁ
ot
~
~_
~_—
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11.11 problem 13

Internal problem ID [12788]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.

4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.4 page 310
Problem number: 13.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = 2z(t) — 6y
y =2z(t) +y
With initial conditions

[(0) = 2,y(0) = 1]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 61

Ldsolve([diff(x(t),t) = 2%x(t)-6xy(t), diff(y(t),t) = 2*x(t)+y(t), x(0) = 2, yfo)

3t 40+/47 sin VATt
ez (—47( ) 8 cos (—4”)

z(t) = — 1
3 7/AT sin (@) VATt
y(t) = ez T +cos | ——
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v/ Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 94

LDS°1V° [{x' [t]==2#x[t]-6*y [t],y' [t]==2*x[t]+1*y[t]},{x[0]==2,y[0]==1},{x[t] ,Y[h},t,lncludeSi

2 3t/2 \/4_7t . \/4_7?5
z(t) = ¢ / (47cos (T) — 5v/47 sin <T>>

V(0 47" (7‘@8’1‘1 (@) + 47 cos (@))
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11.12 problem 14

Internal problem ID [12789]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.4 page 310

Problem number: 14.

ODE order: 1.

ODE degree: 1.

Solve

With initial conditions

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 63

Ldsolve([diff(x(t),t) = x(t)+4*xy(t), diff(y(t),t) = -3*x(t)+2xy(t), x(0) = 1, }7(0) = -1]1, [x(t

54+/47 sin VATt
e? (—# + 6 cos (@)

N—

z(t) =

6
5 7/AT sin <@>
y(t) =ez | — T — cos

Ny

wﬁ
~

N——

275



v/ Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 94

DSolve [{x' [t]==1#x[t]+4*y[t] ,y' [t] ==-3xx[t]+2+y [t]}, {x [0]==1,y [0]==-1},{x[t],y [t]},, Include

L g0 \/4_7t . \/4_7t
z(t) = ¢ / <47cos (T) — 9v/47 sin <T>>

-+ {rvn (1) e ()
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11.13 problem 24

Internal problem ID [12790]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.4 page 310

Problem number: 24.

ODE order: 1.

ODE degree: 1.

Solve
9z(t)
/ — —
() = T
11y
r_
y =xz(t) + 10

With initial conditions
[2(0) = 1,y(0) = 1]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 35

Ldsolve([diff(x(t),t) = -9/10*%x (£)-2*y(t), diff(y(t),t) = x(t)+11/10%y(t), x(O}) =1, y0) =1

z(t) = —e10(3sin (£) — cos (t))
y(t) = e19(2sin (£) + cos (¢))

v/ Solution by Mathematica

Time used: 0.01 (sec). Leaf size: 38

LDSolve [({x' [t]==-9/10*x[t]-2*y [t],y' [t]==x[t]+11/10*y[t]},{x[0]==1,y[0]==1}, {XJ[t] »,y[t]1},t,Inc

z(t) — €/1%(cos(t) — 3sin(t))
y(t) — e/1°(2sin(t) + cos(t))

277



11.14 problem 26

Internal problem ID [12791]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.4 page 310

Problem number: 26.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = —3z(t) + 10y
y =—x(t) +3y

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 37

Ldsolve( [diff (x(t),t)=-3*x(t)+10*y(t) ,diff (y(t),t)=—x(t)+3*y(t)], [x(t), y(t)] ,J singsol=all)

z(t) = —cos (t) c1 + sin (t) ca + 3sin () ¢; + 3 cos (¢) ¢z
y(t) = sin (t) ¢ + cos (t) ¢z

v/ Solution by Mathematica

Time used: 0.007 (sec). Leaf size: 42

LDSolve [{x' [t]==-3*x[t]1+10*y[t],y' [t]==-x[t]1+3*y[t]},{x[t],y[t]},t, IncludeSingj.\larSolutions -

z(t) — 10c2 sin(t) + c1(cos(t) — 3sin(t))
y(t) — c2(3sin(t) + cos(t)) — ¢ sin(t)
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12.1 problem 1

Internal problem ID [12792]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.5 page 327

Problem number: 1.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = —3x(t)
y = x(t) — 3y
With initial conditions

[(0) = 1,4(0) = 0]

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

Ldsolve([diff(x(t),t) = -3*x(t), diff(y(t),t) = x(£)-3xy(t), x(0) = 1, y(0) =j)],[x(t), y(t)]

v/ Solution by Mathematica

Time used: 0.01 (sec). Leaf size: 20

DSolve [{x' [t]==-3*x[t],y"' [t]==x[t]-3*y[t]},{x[0]==1,y[0]==0},{x[t],y[t]},t, In#ludeSingularSo

N

z(t) = e

y(t) — e 3
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12.2 problem 2

Internal problem ID [12793]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.5 page 327

Problem number: 2.

ODE order: 1.

ODE degree: 1.

Solve
() =2z(t)+y
y =—x(t) -2y
With initial conditions
[#(0) = 1,4(0) = 0]
v Solution by Maple
Time used: 0.016 (sec). Leaf size: 73

Ldsolve([diff(x(t),t) = 2xx(t)+y(t), diff(y(t),t) = -x(t)-2*y(t), x(0) = 1, y(ﬂD) = 0], [x(¢),

eV3t o VBt | /3eV3t /33t

z(t) = 5 + 5 + 5~ 3
V3eV3t  \/3e V3t
Y =——F—+ "%

v Solution by Mathematica

Time used: 0.018 (sec). Leaf size: 82

LDSolve [{x' [t]==2#x[t]+1*y[t],y' [t]1==—1*x[t]-2*y[t]},{x[0]==1,y[0]==0},{x[t] ,yJ[t] },t,IncludeS

(t) sV ( (3+2V8) ¥ 4 3 - 23)
e—\/ﬁt 62\/§t_
y(t) > — (2 7 1)
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12.3 problem 3

Internal problem ID [12794]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.5 page 327

Problem number: 3.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = —2z(t) —y
y =ax(t) -4y

With initial conditions
[2(0) = 1,4(0) = 0]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 22

Ldsolve([diff(x(t),t) = -2xx(t)-y(t), diff(y(t),t) = x(t)-4*xy(t), x(0) = 1, y(j)) = 0], [x(¢),

z(t) = et + 1)
y(t) = e

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 24

DSolve [{x' [t]==-2*x[t]-1*y[t],y' [t]==1*x[t]-4*y[t]},{x[0]==1,y[0]==0},{x[t],y[t]1},t,IncludeS

N

z(t) = e (t+1)
y(t) = e 3
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12.4 problem 4

Internal problem ID [12795]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.5 page 327

Problem number: 4.

ODE order: 1.

ODE degree: 1.

Solve

With initial conditions
[2(0) = 1,4(0) = 0]

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

dsolve([diff (x(8),8) = y(8), AifF(y(),8) = —x(£)-2#y(), x(0) = 1, y(0) = 01, [x(t), y(©)],

v/ Solution by Mathematica

Time used: 0.004 (sec). Leaf size: 25

‘ DSolve [{x' [t]==1*y[t],y' [t]==-1*x[t]-2*y[t]},{x[0]==1,y[0]==0},{x[t],y[t]1},t, i[ncludeSingular

z(t) —» e 't +1)
y(t) — —e 't
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12.5 problem 5

Internal problem ID [12796]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.5 page 327

Problem number: 5.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = —3x(t)
y = x(t) — 3y
With initial conditions

[(0) = 1,4(0) = 0]

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

Ldsolve([diff(x(t),t) = -3*x(t), diff(y(t),t) = x(£)-3xy(t), x(0) = 1, y(0) =j)],[x(t), y(t)]

v/ Solution by Mathematica

Time used: 0.01 (sec). Leaf size: 20

DSolve [{x' [t]==-3*x[t]+0*y[t],y' [t]==1*x[t]-3*y[t]},{x[0]==1,y[0]==0},{x[t],y[t]1},t,IncludeS

N

z(t) = e

y(t) — e 3
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12.6 problem 6

Internal problem ID [12797]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.5 page 327

Problem number: 6.

ODE order: 1.

ODE degree: 1.

Solve

' (t) =2z(t) +y
y' = —z(t) +4y

With initial conditions
[2(0) = 1,4(0) = 0]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 25

Ldsolve([diff(x(t),t) = 2xx(t)+y(t), diff(y(t),t) = -x(t)+4*y(t), x(0) = 1, y(ﬁD) = 0], [x(¢),

v/ Solution by Mathematica

Time used: 0.004 (sec). Leaf size: 26

DSolve [{x' [t]==2*x[t]+1*y[t],y' [t]==-1*x[t]1+4*y[t]},{x[0]==1,y[0]==0},{x[t],y[t]1},t,IncludeS

N

z(t) = —e*(t - 1)
y(t) = —e3t
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12.7 problem 7

Internal problem ID [12798]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.5 page 327

Problem number: 7.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = —2z(t) —y
y =ax(t) -4y

With initial conditions
[2(0) = 1,4(0) = 0]

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

Ldsolve([diff(x(t),t) = -2xx(t)-y(t), diff(y(t),t) = x(t)-4*xy(t), x(0) = 1, y(j)) = 0], [x(¢),

z(t) = et + 1)
y(t) = e

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 24

DSolve [{x' [t]==-2*x[t]-1*y[t],y' [t]==1*x[t]-4*y[t]},{x[0]==1,y[0]==0},{x[t],y[t]1},t,IncludeS

N

z(t) = e (t+1)
y(t) = e 3
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12.8 problem 8

Internal problem ID [12799]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.5 page 327

Problem number: 8.

ODE order: 1.

ODE degree: 1.

Solve

With initial conditions
[2(0) = 1,4(0) = 0]

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

dsolve([diff (x(8),8) = y(8), AifF(y(),8) = —x(£)-2#y(), x(0) = 1, y(0) = 01, [x(t), y(©)],

v/ Solution by Mathematica

Time used: 0.004 (sec). Leaf size: 25

‘ DSolve [{x' [t]==1*y[t],y' [t]==-1*x[t]-2*y[t]},{x[0]==1,y[0]==0},{x[t],y[t]1},t, i[ncludeSingular

z(t) —» e 't +1)
y(t) — —e 't
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12.9 problem 17

Internal problem ID [12800]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.5 page 327

Problem number: 17.

ODE order: 1.

ODE degree: 1.

Solve

With initial conditions
[2(0) = 1,4(0) = 0]

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

Ldsolve([diff(x(t),t) = 2xy(t), diff(y(t),t) = -y(t), x(0) = 1, y(0) = O],[x(t}), y(t)], sings

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 10

LDSolve [{x' [t]==2%y[t],y' [t]==0%x[t]-1*y[t]},{x[0]==1,y[01==0},{x[t],y[t]1},t, IfxcludeSingularS

z(t) > 1
y(t) =0
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12.10 problem 18

Internal problem ID [12801]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.5 page 327

Problem number: 18.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = 2z(t) + 4y
y' = 3z(t) + 6y

With initial conditions
[2(0) = 1,4(0) = 0]

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

Ldsolve([diff(x(t),t) = 2¢x(t)+4xy(t), diff(y(t),t) = 3*x(t)+6*y(t), x(0) = 1,Jy(0) = 0], [x(t

e 3
W=7 +1
3 3e¥
t)=—=
y(2) st 5

v/ Solution by Mathematica

Time used: 0.01 (sec). Leaf size: 30

LDSolve [{x' [t]==2%x[t]+4*y [t],y' [t]==3*x[t]+6*y[t]},{x[0]==1,y[0]==0},{x [t] ,y[j:]},t,IncludeSi

z(t) — }l(e&f +3)

y(t) — g(est —1)
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12.11 problem 19

Internal problem ID [12802]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.5 page 327

Problem number: 19.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = 4z(t) + 2y
y =2z(t) +y

With initial conditions
[2(0) = 1,4(0) = 0]

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

Ldsolve([diff(x(t),t) = 4xx(t)+2xy (), diff(y(t),t) = 2*x(t)+y(t), x(0) = 1, yFO) = 0], [x(t),

z(t) = Zli5t+1
5 5
2 2%
t)=—2
y(t) Ft

v/ Solution by Mathematica

Time used: 0.005 (sec). Leaf size: 32

LDSolve[{x'[t]==4*x[t]+2*y[t],y'[t]==2*x[t]+1*y[t]},{x[0]==1,y[0]==0},{x[t],yF}]},t,IncludeSi

z(t) = = (4e” +1)
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12.12 problem 21(a)

Internal problem ID [12803]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.5 page 327

Problem number: 21(a).

ODE order: 1.

ODE degree: 1.

Solve
'(t) =2y
y =
v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 15
Ldsolve( [diff (x(t),t)=2*y(t),diff(y(t),t)=0], [x(t), y(t)], singsol=all) J

z(t) = 2cot + 1
y(t) = c

v/ Solution by Mathematica

Time used: 0.008 (sec). Leaf size: 18

LDSolve [{x' [t]==2*y[t],y' [t]==0*x[t]+0*y[t]},{x[t],y[t]l},t, IncludeSingularSoluj:ions -> True]

z(t) = 2cot + ¢
y(t) = co
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12.13 problem 21(b)

Internal problem ID [12804]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.5 page 327

Problem number: 21(b).

ODE order: 1.

ODE degree: 1.

Solve

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

Ldsolve( [diff (x(t),t)=-2*y(t),diff(y(t),t)=0], [x(t), y(t)], singsol=all) J

z(t) = —2cot + 1
y(t) = ¢

v/ Solution by Mathematica

Time used: 0.003 (sec). Leaf size: 18

LDSolve [{x' [t]==-2xy[t],y' [t]==0*x[t]1+0xy[t]},{x[t],y[t]},t, IncludeSingularSolj.\tions -> True]

z(t) = ¢1 — 2ot

y(t) = c2
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12.14 problem 24

Internal problem ID [12805]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.5 page 327

Problem number: 24.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = -3z(t) —y
y =4z(t) +y

With initial conditions
[2(0) = —1,y(0) = 2]

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

Ldsolve([diff(x(t),t) = -3*x(t)-y(t), diff(y(t),t) = 4*x(t)+y(t), x(0) = -1, yfo) = 2], [x(t),

v/ Solution by Mathematica

Time used: 0.005 (sec). Leaf size: 22

‘ DSolve [{x' [t]==-3*x[t]-y[t],y' [t]==4xx[t]+y[t]},{x[0]==-1,y[0]==2},{x[t],y[t] } ,t,IncludeSing

z(t) — —e "

y(t) — 2"
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13 Chapter 3. Linear Systems. Exercises section

3.6 page 342

13.1 problem 1 . . . . . . . .
13.2 problem 2 . . . . ..
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13.1 problem 1

Internal problem ID [12806]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.6 page 342

Problem number: 1.

ODE order: 2.

ODE degree: 1.

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

y' —6y —Ty=0

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

Ldsolve (diff (y(t) ,t$2)-6+diff (y(t),t)-T*y(t)=0,y(t), singsol=all) J

y(t) = cre” 4 cpe?

v/ Solution by Mathematica

Time used: 0.019 (sec). Leaf size: 22

LDSolve [y''[t]-6%y' [t]-T*y[t]==0,y[t],t,IncludeSingularSolutions -> True]

y(t) = e (6™ + c1)
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13.2 problem 2

Internal problem ID [12807]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.6 page 342

Problem number: 2.

ODE order: 2.

ODE degree: 1.

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

yl/_yl_12y:O

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

Ldsolve(diff(y(t) ,t$2)-diff (y(t),t)-12%y(t)=0,y(t), singsol=all) J

y(t) = cie™ + cpe®

v/ Solution by Mathematica

Time used: 0.02 (sec). Leaf size: 22

LDSolve [y''[t]-y' [t]1-12*y[t]==0,y[t],t,IncludeSingularSolutions -> Truel

y(t) = e (e + 1)
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14 Chapter 3. Linear Systems. Exercises section
3.8 page 371

14.1 problem 1 . . . . . . . . 298
14.2 problem 4 . . . . . . L 300
14.3 problem 5 . . . . . ...
144 problem 6 . . . . . . ... 3041
145 problem 7 . . . . .. L
14.6 problem 10 . . . . . . . . L
14.7 problem 11 . . . . . . . ... 3101
14.8 problem 12 . . . . . . . .
149 problem 13 . . . . . ... 314
14.10problem 14 . . . . . . . L 315
14.11problem 15 . . . . . . . . L 316
14.12problem 16 . . . . . . . ... e e B17
14.13problem 17 . . . . . . . L 319
14.14problem 18 . . . . . . . . e 320
14.15problem 20 . . . . . .. L
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14.1 problem 1

Internal problem ID [12808]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.8 page 371

Problem number: 1.

ODE order: 1.

ODE degree: 1.

Solve
2(t) = 3
S0 - 2x5(t)

v Solution by Maple
Time used: 0.125 (sec). Leaf size: 183

Ldsolve([diff(x(t),t)=0*x(t)+1/10*y(t)+0*z(t),diff(y(t),t)=0*x(t)+0*y(t)+2/10* (t),diff(z(t),

cleé Coe” 10 sin ( > CQe‘fT\/gcos (%)
a(t) =

cze” 1 cos (

|s .
N

cze” 10\/_ sm(

c2e 10 sin

@) CQG_%O\/g cos (%)

I
|§

SO+

2(t) = c1€7 + cpe 710 sin |

o

)
(
C3€7 10 COS ( mt) c3e 10\/_ 3 sin ( 10t>

t) + c3e_1t*0 Cos (@)
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v/ Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 269

DSolve[{x' [t]==0xx[t]+1/10xy [t]+0xz[t] ,y' [t]==0xx[t]+0xy [t]+2/10xz[t] 2" [t]==4/10xx[t] +Oxy [t

1
z(t) — Ee_t/lo <(2C1 +ey+ c3)et/10\5/;

+ (4c1 — c2 — ¢3) cos ({—?) +v/3(cy — ¢3) sin ({—?f))

1
y(t) — ge—t/lo <(201 e+ Cg)et/lo%

— (2¢1 — 2¢3 + ¢3) cos ({—?) —V/3(2¢; — ¢3) sin (%))

1
z(t) — ge_t/lo <(2cl +co+ CS)et/lo\f’)/;

— (2¢1 + ¢2 — 2¢3) cos ({—?) + \/3(261 — ¢2) sin ({_31&))
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14.2 problem 4

Internal problem ID [12809]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.8 page 371

Problem number: 4.

ODE order: 1.

ODE degree: 1.

Solve

Z'(t) = 22(t)

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 36

Ldsolve( [diff (x(t),t)=0%x (t)+1%y (t)+0%z(t) ,diff (y(t),t)=—1xx(t)+0%y (t)+0%z (t) ,ﬁiiff (z(t) ,t)=0%

z(t) = —cos (t) c1 +sin (¢) co
y(t) = sin (t) c; + cos (t) c2

2(t) = cze®
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v/ Solution by Mathematica

Time used: 0.035 (sec). Leaf size: 76

LDSolve [{x' [t]==0xx [t]+1xy [t]+0*z[t],y' [t]==-1*x[t]+0xy [t]+0*z[t],z' [t]==0%x [t}] +0xy [t]+2*z [t]

z(t) — ¢y cos(t) + cosin(t)
y(t) = cocos(t) — ¢y sin(t)
2(t) = cze®

z(t) — ¢y cos(t) + cosin(t)
y(t) = cocos(t) — ¢y sin(t)
z(t) =0
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14.3 problem 5

Internal problem ID [12810)]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.8 page 371

Problem number: 5.

ODE order: 1.

ODE degree: 1.

Solve

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 40

Ldsolve( [diff (x(t) ,t)=-2%x (t)+3%y (£)+0%z(t) ,diff (y(t) ,t)=3%x(t)-2%y (t)+0%z(t), ﬂdiff (z(t) ,t)=0%

z(t) = cre’ — cpe™™

y(t) = clet + Cze_St

z(t) = cze™?
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v/ Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 150

LDSolve [{x' [t]==-2*x [t]+3xy [t]1+0*z[t],y' [t]1==3*x[t]-2*y [t]+0*z[t],z"' [t]==0*x [t}] +0*y [t]-1*z [t]

z(t) — Lo-st (c1(e® 4+ 1) + ca(e — 1))

= N

y(t) — 56_5t (c1(e® —1) 4+ co(e" +1))
2(t) — cze?

z(t) — %e_“ (c1(e® 4+ 1) + ca(e — 1))

y(t) — %e“r’t (c1(e® —1) 4+ co(e" +1))

z(t) =0
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14.4 problem 6

Internal problem ID [12811]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.8 page 371

Problem number: 6.

ODE order: 1.

ODE degree: 1.

Solve

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 51

Ldsolve([diff(x(t),t)=1*x(t)+0*y(t)+3*z(t),diff(y(t),t)=0*x(t)-1*y(t)+0*z(t),qﬁff(z(t),t)=—3*

z(t) = —e’(cy cos (3t) — sin (3t) c3)

y(t) = cre™

2(t) = €*(cs cos (3t) + sin (3t) cz)
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v/ Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 108

LDSolve [{x' [t]==1*x[t]+0*y [t]1+3*z[t],y' [t]==0%x[t]-1*y[t]+0*z[t],z"' [t]==-3*x [t}] +0*y [t]+1*z [t]

z(t) — €'(cy cos(3t) + ¢y sin(3t))
2(t) — €'(cy cos(3t) — c; sin(3t))
y(t) — cze”?

z(t) — €’(c; cos(3t) + ¢y sin(3t))
2(t) — €*(cy cos(3t) — c; sin(3t))
y(t) =0
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14.5 problem 7

Internal problem ID [12812]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.8 page 371

Problem number: 7.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = z(t)
Y =2y — 2(t)
Z'(t) = —y + 22(t)

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 38

Ldsolve( [diff (x(t),t)=1*x(t)+0*y(t)+0*z(t) ,diff (y(t),t)=0*x(t)+2xy(t)-1*z(t) ,djiff (z(t) ,t)=0%x

z(t) = 1€’
y(t) = —02e3t + c3et

2(t) = coe™ + cze
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v/ Solution by Mathematica

Time used: 0.034 (sec). Leaf size: 144

LDSolve [{x' [t]==1*xx[t]+0*xy [t]+0*z[t] ,y' [t]==0*x[t]+2xy[t]-1*z[t] ,z' [t]==0%*x [t]j-l*y [t1+2xz[t]}

z(t) — cr€’

1
y(t) — §et (c2e® — c3€* +ca + c3)

2(t) — %et (c2(—€”) + cse® + c2 + ¢3)

z(t) =0
1
y(t) — éet (c2€® — c3€™ + 3 + ¢3)

2(t) = %et (c2(—€”) + cse® + c2 + ¢3)
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14.6 problem 10

Internal problem ID [12813]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.8 page 371

Problem number: 10.

ODE order: 1.

ODE degree: 1.

Solve

'(t) = —2z(t) +y
y =2y
Z'(t) = —2(t)

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 33

Ldsolve([diff(x(t),t)=—2*x(t)+1*y(t)+0*z(t),diff(y(t),t)=0*x(t)-2*y(t)+0*z(t),?iff(z(t),t)=0*

z(t) = (cot +c1) e

y(t) = cpe™

2(t) = cze
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v/ Solution by Mathematica

Time used: 0.038 (sec). Leaf size: 72

LDSolve [{x' [t]==-2*x[t]+1xy[t]1+0*z[t],y' [t]1==0%x [t]-2*y[t]+0*z[t],z"' [t]==0*x [t}] +0*y [t]-1*z [t]
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14.7 problem 11

Internal problem ID [12814]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.8 page 371

Problem number: 11.

ODE order: 1.

ODE degree: 1.

Solve

'(t) = —2z(t) +y
y =2y
Z'(t) = 2(t)

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

Ldsolve([diff(x(t),t)=—2*x(t)+1*y(t)+0*z(t),diff(y(t),t)=0*x(t)-2*y(t)+0*z(t),?iff(z(t),t)=0*

z(t) = (cot +c1) e
y(t) = cpe™

2(t) = cze’

310



v/ Solution by Mathematica

Time used: 0.033 (sec). Leaf size: 70

LDSolve [{x' [t]==-2*x[t]+1xy[t]1+0*z[t],y' [t]1==0%x [t]-2*y[t]+0*z[t],z"' [t]==0*x [t}] +0*y [t]+1*z [t]
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14.8 problem 12

Internal problem ID [12815]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.8 page 371

Problem number: 12.

ODE order: 1.

ODE degree: 1.

Solve

T'(t) = —=z(t) + 2y
y' =2z(t) — 4y
Z'(t) = —2(t)

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 36

Ldsolve([diff(x(t),t)=—1*x(t)+2*y(t)+0*z(t),diff(y(t),t)=2*x(t)-4*y(t)+0*z(t),?iff(z(t),t)=0*
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v/ Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 158

LDSolve [{x' [t]==-1*x[t]+2xy [t]1+0*z[t],y' [t]1==2%x [t]-4*y [t]+0*z[t],z"' [t]==0*x [t}] +0*y [t]-1*z [t]

o(t) = g (ea(46% 4 1) + 265 (¢ — 1))

y(t) — %e‘“ (2¢1 (€% — 1) + 2 (e + 4))
2(t) = cze™

2(t) = g (ea (4% + 1) + 265 (¢ — 1))

y(t) — %e‘“ (2¢1 (€% — 1) + 2 (e + 4))

z(t) =0
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14.9 problem 13

Internal problem ID [12816]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.8 page 371

Problem number: 13.

ODE order: 1.

ODE degree: 1.

Solve
7' (t) = —z(t) + 2y
y' =2z(t) — 4y
Z({t)=0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 31

‘dsolve([diff(x(t),t)=-1*x(t)+2*y(t)+0*z(t),diff(y(t),t)=2*x(t)-4*y(t)+0*z(t),hiff(z(t),t)=0*

v Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 77

e B

LDSolve[{x'[t]==—1*x[t]+2*y[t]+0*z[t],y'[t]==2*x[t]—4*y[t]+0*z[t],z'[t]==O*x[t¥+0*y[t]+0*z[t]

z(t) — %e‘st (c1(4€” +1) +2c5 (e — 1))

y(t) — %e‘st (2¢1 (€% — 1) + 2 (e + 4))

z(t) = c3
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14.10 problem 14

Internal problem ID [12817]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.8 page 371

Problem number: 14.

ODE order: 1.

ODE degree: 1.

Solve

'(t) = —2z(t) +y
Y =2y +2(t)
2 (t) = —22(t)

v Solution by Maple
Time used: 0.032 (sec). Leaf size: 46

Ldsolve([diff(x(t),t)=—2*x(t)+1*y(t)+0*z(t),diff(y(t),t)=0*x(t)-2*y(t)+1*z(t),?iff(z(t),t)=0*

2(t) = (cst? + 2c2t2+ 2c;) e %

y(t) = (cst +cz) e

2(t) = cze™

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 57

LDSolve[{x'[t]==-2*x[t]+1*y[t]+0*z[t],y'[t]==O*x[t]—2*y[t]+1*z[t],z'[t]==0*x[t¥+0*y[t]-2*z[t]

1
z(t) — Ee_2t(t(03t + 2¢2) + 2¢1)

y(t) = e *(cst + c3)

2(t) = cze
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14.11 problem 15

Internal problem ID [12818]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.8 page 371

Problem number: 15.

ODE order: 1.

ODE degree: 1.

Solve

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 28

Ldsolve( [diff (x(t),t)=0*x(t)+1*y(t)+0*z(t) ,diff (y(t),t)=0*x(t)+0*y(t)+1*xz(t) ,djiff (z(t) ,t)=0%x

1
z(t) = 503152 +et+c

y(t) = cst + ¢
z(t) = c3

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 36

\ DSolve [{x' [t]==0*x[t]+1xy[t]+0*z[t],y' [t]==0*x[t]+0*y[t]+1*z[t],z' [t]==0%x[t] +—O*y [t]1+0*z[t]}

C3t2
x(t) — T +cot+ ¢

y(t) = cst + o

z(t) = c3
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14.12 problem 16

Internal problem ID [12819]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.8 page 371

Problem number: 16.

ODE order: 1.

ODE degree: 1.

Solve

Z'(t) =2z(t) —y
y = —2y+32(t)
2'(t) = —x(t) + 3y — 2(t)

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 171

Ldsolve([diff(x(t),t)=2*x(t)—1*y(t)+0*z(t),diff(y(t),t)=0*x(t)-2*y(t)+3*z(t),dﬁff(z(t),t)=-1*

9026(_1+2\/§>t 9cze (1+2v3): B 402e<_1+2‘/§)t\/§ + 4cge” (1+2\/§)t\/§

e _ t
2(t) = 11 11 11 11 toee
y(t) _ 6026(—1+2\/§)t\/§ - 6036—(1+2\/§>t\/§ - 3cze<—1+2\/§)t - 3c3e—<1+2\/§)t ot

11 11 11 11 !
2(t) = cie* + cze(_HNg)t + c3e_<1+2\/§)t
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v/ Solution by Mathematica
Time used: 0.054 (sec). Leaf size: 474

LDSolve [{x' [t]==2*x[t]-1*y [t]+0*z [t],y' [t]==0%x[t]-2*y [t]+3*z[t],z"' [t]==-1*x [t}] +3%y [t]-1*z [t]

z(t) — %e‘((”m)t) (cl ((5 +3v3) e 4 6c2(V3) 4 5 3\/5)
- 202( (1+v3) e - 22 (V3 41 \/5)
—03((3+\/_) B _ <1”3>t+3—\/§))
y(t) = %e‘((””) ( ( (3+f) eV 4 6e” 1*“§)t—3+\/§>
+2¢, (— (V3-3) e+ 22 (+V3) 3¢ \/5)
+ 3c3((\/§ —1) et 0c2(V3)t 1y _ \/3))
(0~ —gge (29 ( (90 7vB) e — 182017 g 7v3)
— 20, ((5\/5 - 3) et 1 62 (HVE) g 5\/5)
+303<(\/§ 5) % — Ge (1+“§)t—5—x/§))
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14.13 problem 17

Internal problem ID [12820]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.8 page 371

Problem number: 17.

ODE order: 1.

ODE degree: 1.

Solve
z'(t) = —4z(t) + 3y
Y =—y+2(t)
2'(t) = bz(t) — by
v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 111

Ldsolve( [diff (x(t),t)=—4*x(t)+3*y(t)+0*z(t) ,diff (y(t),t)=0*x(t)-1*y(t)+1*z(t) ,ﬂiiff (z(t) ,t)=5*

9ce 2 sin (t)  3cpe™?cos(t) 9cze*cos(t)  3cze sin (t)

t)=— -
2(t) 10 10 0 T 10 "o

coe 2t cos (t)  coe %sin (¢ cse 2t cos (t)  cge %tsin (t
y(t)=_2 5 ()_ 2 5 ()_ 3 5 ()+ 3 5 ()+01e_t

z(t) = e *(sin (¢) ¢y + cos (t) c3)

v/ Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 152

DSolve[{x'[t]==-4*x[t]+3+y[t]+0*z[t],y' [t]==0+x[t]-14y[t]+1*z[t],z' [t]==5*x [t]-5*y [t]+0*z[t]

—_

z(t) = e *((5cr — 3ea + 3e3)e’ — 3(e1 — ¢ + ¢3) cos(t) — 3(3e1 — 3es + c3) sin(t))

= N

y(t) — 5@‘%((501 — 3¢y + 3cs)e’ + (—5e1 + 5ey — 3es) cos(t) — (5ey — Bep + ¢3) sin(t))

2(t) = e *(ca cos(t) + (51 — Beg + 2¢3) sin(t))
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14.14 problem 18

Internal problem ID [12821]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.8 page 371

Problem number: 18.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = —10z(t) + 10y

y' =28z(t) —y
ey 82(8)
Z'(t)=— 3

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 95

-

Ldsolve( [diff (x(t),t)=-10*%x(t)+10*y(t)+0*z(t) ,diff (y(t),t)=28*x(t)-1*y(t)+0*z (}.) ,diff(z(t),t)

—114++/1201)¢ 11++/1201 )¢ —114++/1201)¢ 114++/1201)¢
() = cle¥ V1201 _ CQC_(#\/ 1201 _ 9cle¥ _ 9cze‘¥
N 56 56 56 56
(—11+\/ﬁ)t (11+\/W)t

y(t) = cre 2 + e 2
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v/ Solution by Mathematica

Time used: 0.047 (sec). Leaf size: 312

LDSolve [{x' [t]==-10*x[t] +10*y [t]+0*z[t] ,y' [t]==28*x[t] -1*y[t]+0*z[t] ,z' [t]==0*x[t]+0*y[t]-8/3

z(t)

¢~ (11+vI20)t (ex (1201 — 9V/T20T) €¥I271 + 1201 + 9/T201 ) + 20/120Tcy (V1200 — 1) )
- 2402
y(t)

o3 (1INt (56\/m(;1 (dﬁt _ 1) + 02((1201 +9+/1201) e¥1201t 4 1901 — 9«/%))
- 2402
2(t) — cse /3
z(t)

g3 (1vIR)e (ex (1201 — 9V/T20T) €V + 1201 + 9/T201 ) + 20v/120Tey (V12000 — 1))
- 2402
y(t)

o3 (1HvI20D)t (56\/mc1 (emt — 1) + cz((1201 +9/1201) eVITt 4 1201 — 9@))
~ 2402
2(t) = 0
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14.15 problem 20

Internal problem ID [12822]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Exercises section 3.8 page 371

Problem number: 20.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = —y + 2(t)
y = —=(t) + 2(t)
2 (t) = 2(t)

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 42

Ldsolve( [diff(x(t),t)=—y(t)+z(t) ,diff (y(t),t)=—x(t)+z(t) ,diff(z(t),t)=z(t)], [x(t), y(t), z(t)

z(t) = —c1e’ + coe™" + c3€

y(t) = cre’ + cpe”"
2(t) = cze’

v/ Solution by Mathematica

Time used: 0.013 (sec). Leaf size: 94

e

LDSolve [{x' [t]1==-y[t]l+z[t],y' [t]==-x[t]+z[t],z' [t]==z[t]},{x[t],y[t],z[t]},t, I%xcludeSingularS

z(t) = %e_t (cr(e” +1) — (2 —c3) (e — 1))

y(0) = e (~(er(e 1) + o +1) + es(e? ~ 1))

2(t) — cse
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15.1 problem 3

Internal problem ID [12825]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Review Exercises for chapter 3. page 376

Problem number: 3.

ODE order: 1.

ODE degree: 1.

Solve

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

Ldsolve( [diff (x(t),t)=3*x(t)+0*y(t) ,diff (y(t),t)=0*x(t)-2*xy(t)], [x(t), y(t)], lfingsol=a11)
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v/ Solution by Mathematica
Time used: 0.064 (sec). Leaf size: 65

LDSolve [{x' [t]==3*x[t]+0*y[t],y' [t]1==0*x[t]-2*y[t]},{x[t],y[t]},t, IncludeSingujLarSolut ions ->
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15.2 problem 6

Internal problem ID [12827]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Review Exercises for chapter 3. page 376

Problem number: 6.

ODE order: 1.

ODE degree: 1.

Solve

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

Ldsolve( [diff (x(t),t)=0*x(t)+0*y(t) ,diff (y(t),t)=1*x(t)-1*xy(t)], [x(t), y(t)], lfingsol=a11)

z(t) =

y(t) = c1 +coe?

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 27

LDSolve [{x' [t]==0*x[t]+0*y[t],y' [t]==1*x[t]-1*xy[t]},{x[t],y[t]},t, IncludeSinguJLarSolut ions ->

z(t) =

y(t) = e (ci(eh — 1) + )
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15.3 problem 7

Internal problem ID [12828]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Review Exercises for chapter 3. page 376

Problem number: 7.

ODE order: 1.

ODE degree: 1.

Solve
187y
5

y = V555 x(t) +

7' (t) = m°x(t) +
400617y
5000

With initial conditions
[2(0) = 0,y(0) = 0]

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

Ldsolve([diff(x(t),t) = Pi~2%x(£)+187/5xy(t), diff(y(t),t) = 555“(1/2)*x(t)+40?617/5000*y(t),

v/ Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 10

LDSolve [{x' [t]==Pi~2*x[t]+374/10*y[t] ,y' [t]1==Sqrt[555]*x[t]+801234/10000%*y [t] }J, {x[0]==0,y[0]=

z(t) = 0
y(t) =0
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15.4 problem 19(i)

Internal problem ID [12829]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Review Exercises for chapter 3. page 376

Problem number: 19(i).

ODE order: 1.

ODE degree: 1.

Solve

'(t) = =(t) +y

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 38

Ldsolve( [diff (x(t),t)=1*x(t)+1xy(t) ,diff (y(t),t)=—2%x(t)-y ()], [x(t), y(®)], sjings01=a11)

2 2 2 2
y(t) = sin (t) ¢; + cos (t) co

o(t) = _cos(t) e N sin(t)c; sin(t)er  cos(t) e

v/ Solution by Mathematica

Time used: 0.012 (sec). Leaf size: 39

LDSolve [{x' [t]==1*x[t]+1xy[t],y"' [t]==-2*x[t]-y[t]},{x[t],y[t]1},t, IncludeSingulﬁarSolutions ->

z(t) — c1 cos(t) + (c1 + ¢2) sin(¢)
y(t) = cacos(t) — (2¢1 + ¢2) sin(t)
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15.5 problem 19 (ii)

Internal problem ID [12830]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Review Exercises for chapter 3. page 376

Problem number: 19 (ii).

ODE order: 1.

ODE degree: 1.

Solve
'(t) = -3z(t) +y
y'=—z(t) +y

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 82

Ldsolve( [diff (x(t),t)=-3*x(t)+1*xy(t),diff(y(t),t)=—1*x(t)+1xy(t)], [x(t), y(t)]J, singsol=all)

z(t) = —c1e<‘/§_1)t\/§ +coe (1+\/§>t\/§ + 2cle<‘/§_1)t + 2coe (1+v3)t

(v3-1)t L epe (1+v3)t

y(t) = cie
v Solution by Mathematica

Time used: 0.014 (sec). Leaf size: 147

LDSolve [{x' [t]==-3*x[t]+1*xy[t],y' [t]==-1*x[t]+1*y[t]},{x[t],y[t]},t,IncludeSingularSolutions

2(t) = ée—((”ﬁ)t) (cl ((3 - 2\/§> V3 4 34 2\/§> + 3¢, (emt - 1))
y(t) — %e‘«”‘ﬁ’)t) <02<(3 + 2\/§> V3 43— 2\/§> — V3¢ (ewﬁt - 1))
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15.6 problem 19 (iii)
Internal problem ID [12831]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Review Exercises for chapter 3. page 376

Problem number: 19 (iii).

ODE order: 1.

ODE degree: 1.

Solve

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 68

Ldsolve( [diff (x(t),t)=-3*x(t)+1*xy(t),diff(y(t),t)=-1*x(t)+0*y(t)], [x(t), y(t)]J, singsol=all)

z(t) = (—? + g) cle(ﬁ;?’)t + <§ + ﬁ) cze_w

(v5-3)t (3+v5)¢

yit) =cre 7 +ce 2

v/ Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 148

DSolve [{x' [t]==-3*x[t]+1xy[t],y' [t]==-1*x[t]1+0*y[t]},{x[t],y[t]},t, IncludeSinkularSolutions

N

z(t) — %e_é(3+\/g>t (01 ((5 - 3\/5) eV® +5+ 3\/5> + 2v/5¢, (e‘/gt - 1)>
y(t) — %e_é(‘gh@)t <CQ(<5 + 3\/5) eVst +5— 3\/5) —2v/5¢; (e‘/gt — 1))
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15.7 problem 19 (iv)

Internal problem ID [12832]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Review Exercises for chapter 3. page 376

Problem number: 19 (iv).

ODE order: 1.

ODE degree: 1.

Solve

Z'(t) = —=(t) +y
y = —2z(t) +y

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 38

Ldsolve( [diff (x(t),t)=-1*x(t)+1*xy(t) ,diff(y(t),t)=—2*x(t)+1xy(t)], [x(t), y(t)]J, singsol=all)

cos(t)c;  sin(t)co 4 sin () ¢; 4 oo (t) co
2 2 2 2
y(t) = sin (t) ¢; + cos (t) co

2(t) =

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 39

LDSolve [{x' [t]==-1*x[t]+1*xy[t],y' [t]==-2*x[t]+1*y[t]},{x[t],y[t]1},t, IncludeSin#ularSolutions

z(t) — c1 cos(t) + (c2 — ¢1) sin(t)
y(t) — co(sin(t) + cos(t)) — 2¢; sin(t)
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15.8 problem 19 (v)

Internal problem ID [12833]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Review Exercises for chapter 3. page 376

Problem number: 19 (v).

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = 2z(t)
y =z(t) -y

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

Ldsolve( [diff (x(t),t)=2*x(t)+0*y(t) ,diff (y(t),t)=1*x(t)-1*xy(t)], [x(t), y(t)], lfingsol=a11)

z(t) = 3cie®

y(t) = ce® 4 cpe?
v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 40

DSolve [{x' [t]==2*x[t]+0*y[t],y' [t]==1*x[t]-1xy[t]l},{x[t],y[t]},t, IncludeSingu?.arSolutions ->

N

z(t) — cre*

y(t) — %e‘t(cl (e —1) + 3cy)
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15.9 problem 19 (vi)

Internal problem ID [12834]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Review Exercises for chapter 3. page 376

Problem number: 19 (vi).

ODE order: 1.

ODE degree: 1.

Solve

() =3z(t)+y
v = —a(t)

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 68

Ldsolve( [diff (x(t),t)=3*x(t)+1*y(t) ,diff (y(t),t)=—1*x(£)+0*y(£)], [x(t), y(t)] J singsol=all)

(3+\/3)t (\/3—3)15
y(t) =cle” 2 4 coe” 2

v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 148

==3xx [t]+1*y[t],y' [t]==—1*xx[t]+0xy[t]1},{x[t],y[t]},t, IncludeSing#larSolutions -

lioe_é (‘/5_3)t <C1 ( (5 + 3\/5) eVt 45— 3\/5) + 2v/5¢5 (e‘/gt — 1>>

(t)—)——e 3(v6-3)r (2\/_0 ( >+02((3\/5—5) e‘/gt—5—3\/5)>

z(t) —
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15.10 problem 19 (vii)

Internal problem ID [12835]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Review Exercises for chapter 3. page 376

Problem number: 19 (vii).

ODE order: 1.

ODE degree: 1.

Solve

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

Ldsolve( [diff (x(t),t)=0*x(t)+1xy(t) ,diff (y(t),t)=—4*x(t)-4xy(t)], [x(t), y(t)] ,J singsol=all)

e 2 (2cot + 2¢1 + 2)
4

y(t) = (cot +c1)e

z(t) = —

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 45

-

DSolve [{x' [t]1==0*x[t]+1*y[t],y' [t]==-4*x[t]-4*y[t]},{x[t],y[t]},t, IncludeSinngarSolutions -

N

z(t) = e 2 (2c1t + cot + ¢1)
y(t) = e H(cy — 2(2¢c; + )t)
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15.11 problem 19 (viii)

Internal problem ID [12836]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Review Exercises for chapter 3. page 376

Problem number: 19 (viii).

ODE order: 1.

ODE degree: 1.

Solve
Z'(t) = —3z(t) — 3y
y =2z(t) +y

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 78

Ldsolve( [diff (x(t),t)=-3*x(t)-3*y(t),diff(y(t),t)=2xx(t)+1xy(t)], [x(t), y(t)] ,J singsol=all)

e~(v/2 sin (V2t) c; — V2 cos (V2t) ¢ + 2sin (v/2t) e1 + 2 cos (V2t) )
2

z(t) = —
y(t) = e <sin (\/§t> ¢; + cos (\/Et) c2>

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 91

‘ DSolve [{x' [t]==-3*x[t]-3*y[t],y' [t]==2*x[t]+1*y[t]},{x[t],y[t]},t, IncludeSing#.llarSolutions -

z(t) — %e‘t (201 cos (\/515) —v/2(2¢; + 3¢,) sin (\/515))
yt) = e (cz cos (\/§t> +v2(c; + ¢3) sin (\/§t>>

335



15.12 problem 23

Internal problem ID [12837]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Review Exercises for chapter 3. page 376

Problem number: 23.

ODE order: 2.

ODE degree: 1.

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

y' + 5y + 6y =0

With initial conditions

[y(0) = 0,4(0) = 2]

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

Ldsolve([diff(y(t),t$2)+5*diff(y(t),t)+6*y(t)=0,y(0) = 0, D(y)(0) = 21,y(t), sjings01=a11)

y(t) = —2e 3 +2e7*

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 17

e B

LDSolve [{y'' [t]1+5*y' [t]+6*y[t]==0,{y[0]==0,y' [0]==2}},y[t],t, IncludeSingularSojlutions -> True

y(t) — 2e3 (et — 1)

336



15.13 problem 24

Internal problem ID [12838]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Review Exercises for chapter 3. page 376

Problem number: 24.

ODE order: 2.

ODE degree: 1.

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

y'+2y +5y=0

With initial conditions

[¥(0) = 3,4/(0) = —1]

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

Ldsolve([diff(y(t),t$2)+2*diff(y(t),t)+5*y(t)=0,y(0) = 3, D(y)(0) = -11,y(®), lfingsol=a11)

y(t) = e “(sin (2t) + 3 cos (2t))

v/ Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 22

LDSolve [{y'' [t]1+2*y' [t]+5*y[t]==0,{y[0]==3,y' [0]==-1}},y[t],¢t, IncludeSingularSﬁolutions -> Tru

y(t) — e *(sin(2t) + 3 cos(2t))

337



15.14 problem 25

Internal problem ID [12839)

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Review Exercises for chapter 3. page 376

Problem number: 25.

ODE order: 2.

ODE degree: 1.

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

y'+2) +y=0

With initial conditions

[y(0) = 1,4/(0) = 1]

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

Ldsolve([diff(y(t),t$2)+2*diff(y(t),t)+y(t)=0,y(0) =1, D(y)(0) = 1],y(¢), sin?sol=a11)

y(t) = e "(1+2t)

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 16

LDSolve [{y'' [t]1+2*y' [t]+y[t]1==0,{y[0]==1,y' [0]==1}},y[t],¢t, IncludeSingularSoluJL.ions -> True]

y(t) — e 12t + 1)

338



15.15 problem 26

Internal problem ID [12840]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 3. Linear Systems. Review Exercises for chapter 3. page 376

Problem number: 26.

ODE order: 2.

ODE degree: 1.

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

y' +2y=0

With initial conditions

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

Ldsolve([diff(y(t),t$2)+2*y(t)=0,y(0) = 3, D(y)(0) = -27(1/2)],y(t), singsol=all)

y(t) = —sin (\/Et) + 3 cos (\/§t>

v/ Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 26

‘ DSolve[{y'' [t]+2*y[t]==0,{y[0]==3,y' [0]==-8qrt[2]}},y[t],t, IncludeSingularSol#tions -> True]

y(t) — 3cos <\/§t> — sin (\/§t>
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16.1 problem 1

Internal problem ID [12841]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.1 page 399

Problem number: 1.

ODE order: 2.

ODE degree: 1.

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

y//_y/_6y: e4t

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 23

-

Ldsolve(diff(y(t),t$2)—diff(y(t),t)—6*y(t)=exp(4*t),y(t), singsol=all)

~—

4t

y(t) = coe® + e + %

v/ Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 31

‘ DSolvely'' [t]-y' [t]1-6*y[t]==Exp[4*t],y[t],t,IncludeSingularSolutions -> True] ‘

4t

y(t) — % + 016_2t + 0263t
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16.2 problem 2

Internal problem ID [12842]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.1 page 399

Problem number: 2.

ODE order: 2.

ODE degree: 1.

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

y// + 6y' + 8y — 2e—3t

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

[dsolve (diff (y(t) ,t$2)+6*diff (y(t),t)+8*y(t)=2%exp(-3*t),y(t), singsol=all) }

ot
y(t) = <— cle2 —2e "+ CQ) e 2

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

e B

LDSolve [y'' [t]1+6xy' [t]+8*y[t]==2*Exp[-3*t],y[t],t,IncludeSingularSolutions -> jl'rue]

y(t) = e ¥ (—2¢" + cre® + 1)
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16.3 problem 3

Internal problem ID [12843]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.1 page 399

Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

y//_y/_2y2563t

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 23

-

Ldsolve(diff(y(t),t$2)—diff(y(t),t)—2*y(t)=5*exp(3*t),y(t), singsol=all)

~—

e3t

y(t) = cpe® + cre™t + 4

v/ Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 31

‘ DSolvely'' [t]-y' [t]-2xy[t]==b5*Exp[3*t],y[t],t,IncludeSingularSolutions -> Trué]

3t

oe
y(t) — T + cle_t + (3262t
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16.4 problem 4

Internal problem ID [12844]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.1 page 399

Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

y' +4y +13y =e*

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

-

Ldsolve(diff(y(t),t$2)+4*diff(y(t),t)+13*y(t)=exp(—t),y(t), singsol=all)

~—

—t

y(t) = coe™* sin (3t) + cie* cos (3t) + el_O

v/ Solution by Mathematica

Time used: 0.115 (sec). Leaf size: 34

‘ DSolvel[y'' [t]+4xy' [t]+13*y[t]==Exp[-t],y[t],t,IncludeSingularSolutions -> Trué]

1
y(t) = Ee_zt (€' + 10c; cos(3t) + 10c; sin(3¢))
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16.5 problem 5

Internal problem ID [12845]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.1 page 399

Problem number: 5.

ODE order: 2.

ODE degree: 1.

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

y// 4 4’3/, + 13y — _3 e—2t

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

[dsolve (diff (y(t) ,t$2) +4*diff (y(t),t)+13*y(t)=-3*exp(-2*t),y(t), singsol=all) }

e—2t

y(t) = coe *sin (3t) + cre”* cos (3t) — =

v/ Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 32

‘ DSolvely'' [t]+4*y' [t]+13*y[t]==-3*Exp[-2*t],y[t],t,IncludeSingularSolutions —# Truel

y(t) — %e‘Zt(3CQ cos(3t) + 3¢y sin(3t) — 1)
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16.6 problem 6

Internal problem ID [12846]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.1 page 399

Problem number: 6.

ODE order: 2.

ODE degree: 1.

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

y// + 7y/ + 10y — e—2t

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

-

Ldsolve(diff(y(t),t$2)+7*diff(y(t),t)+10*y(t)=exp(—2*t),y(t), singsol=all)

~—

t e—2t

y(t) = cpe™® 4 cre™* + 3

v/ Solution by Mathematica
Time used: 0.054 (sec). Leaf size: 31

‘ DSolvely'' [t]1+7*y' [t]+10*y[t]==Exp[-2*t],y[t],t,IncludeSingularSolutions -> T#‘ue]

t 1
yt) = e (e3t<§ -9 + cz) + cl>
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16.7 problem 7

Internal problem ID [12847]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.1 page 399

Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

y// _ 5’3// + 4y — e4t

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

-

Ldsolve(diff(y(t),t$2)—5*diff(y(t),t)+4*y(t)=exp(4*t),y(t), singsol=all)

~—

4t

te
y(t) = e’cy + cre® + =5

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

‘ DSolvely'' [t]1-5*y' [t]+4*y[t]==Exp[4*t],y[t],t,IncludeSingularSolutions -> Trué]

t 1
) et et =
yt) = cie’ +e (3 9+c2>
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16.8 problem 8

Internal problem ID [12848]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.1 page 399

Problem number: 8.

ODE order: 2.

ODE degree: 1.

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

y// +y/ _ 6y — 46_3t

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

-

Ldsolve(diff(y(t),t$2)+diff(y(t),t)—6*y(t)=4*exp(—3*t),y(t), singsol=all)

~—

4 e3¢

y(t) = cpe® + e — =

v/ Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 32

‘ DSolvely'' [t]+y' [t]1-6xy[t]==4%Exp[-3*t],y[t],t,IncludeSingularSolutions -> Tr#e]

1
y(t) — %e_3t(—20t + 25¢e™ — 4 + 25¢1)
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16.9 problem 9

Internal problem ID [12849]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.1 page 399

Problem number: 9.

ODE order: 2.

ODE degree: 1.

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

y' +6y +8y=e"

With initial conditions

[¥(0) = 0,4'(0) = 0]

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

Ldsolve([diff(y(t),t$2)+6*diff(y(t),t)+8*y(t)=exp(-t),y(O) =0, D(y)(0) = o],y}t>, singsol=al

(2% —3e¥ +1)e %
£) =
y(t) 5

v Solution by Mathematica
Time used: 0.054 (sec). Leaf size: 28

‘ DSolve [{y'' [t]1+6*y' [t]+8*y[t]==Exp[-t],{y[0]==0,y' [0]1==0}},y[t],t, IncludeSing#.llarSolutions -

y(t) — ée“” (e — 1)2 (2¢' +1)
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16.10 problem 10

Internal problem ID [12850]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.1 page 399

Problem number: 10.

ODE order: 2.

ODE degree: 1.

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

'+ Ty +12y =3e"

With initial conditions

[¥(0) = 2,4/(0) = 1]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 23

Ldsolve([diff(y(t),t$2)+7*diff(y(t),t)+12*y(t)=3*exp(-t),y(O) =2, D(y(0) = 1}],y(t), singsol

15 -3t
y(t) = ; —Ge 4

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

‘ DSolve [{y'' [t]1+7*y' [t]+12*y[t]==3*Exp[-t],{y[0]==2,y' [0]==1}},y[t],¢t, IncludeS#ngularSolution

1
y(t) — 56_4t(156t + ¥ —12)
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16.11 problem 11

Internal problem ID [12851]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.1 page 399

Problem number: 11.

ODE order: 2.

ODE degree: 1.

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

y// 4 4’3/, + 13y — _3 e—2t

With initial conditions

[y(0) = 0,4(0) = 0]

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

Ldsolve([diff(y(t):t$2)+4*diff(y(t),t)+13*y(t)=—3*exp(—2*t),y(O) = 0, D(y) (0) f 01,y(t), sing

o(t) = e_2t(cos:§3t) -1)

v/ Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 20

‘ DSolve[{y'' [t]+4xy' [t]1+13*y[t]==-3*Exp[-2*t],{y[0]==0,y"' [0]1==0}},y[t],t, IncluheSingularSolut

y(t) = %e‘Qt(cos(3t) ~1)
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16.12 problem 12

Internal problem ID [12852]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.1 page 399

Problem number: 12.

ODE order: 2.

ODE degree: 1.

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

y// + 7y/ + 10y — e—2t

With initial conditions

[y(0) = 0,4(0) = 0]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 22

Ldsolve([diff(y(t),t$2)+7*diff(y(t),t)+10*y(t)=exp(—2*t),y(O) = 0, D(y)(0) = OJ],y(t), singsol

_(Bt—1)e e

v/ Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 27

‘ DSolve [{y'' [t]1+7*y' [t]+10*y[t]==Exp[-2*t],{y[0]1==0,y' [0]==0}},y[t],t, IncludeS#ngularSolution

y(t) — ée‘5t(63t(3t D +1)
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16.13 problem 13

Internal problem ID [12853]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.1 page 399

Problem number: 13.

ODE order: 2.

ODE degree: 1.

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

N+

y' +4y +3y=e"

With initial conditions
[y(0) = 0,%'(0) = 0]

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

-

Ldsolve([diff(y(t),t$2)+4*diff(y(t),t)+3*y(t)=exp(-t/2),y(O) = 0, D(y)(0) = 0]}y(t), singsol=

v/ Solution by Mathematica
Time used: 0.083 (sec). Leaf size: 32

LDSolve [{y'' [t]+4*y' [t]+3*y[t]==Exp[-t/2],{y[0]==0,y' [0]==0}},y[t],t,IncludeSi | gularSolutions

1
y(t) — 56_3t(—562t + 4”2 + 1)
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16.14 problem 14

Internal problem ID [12854]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.1 page 399

Problem number: 14.

ODE order: 2.

ODE degree: 1.

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

y// +4y/ + 3y — e—2t

With initial conditions

[y(0) = 0,4(0) = 0]

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

Ldsolve([diff(y(t):t$2)+4*diff(y(t),t)+3*y(t)=exp(—2*t),y(O) = 0, D(y)(0) = OJJ,y(t), singsol=

v/ Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 21

‘ DSolve [{y'' [t]1+4*y' [t]+3*y[t]==Exp[-2*t],{y[0]==0,y' [0]==0}},y[t],¢t, IncludeSi#gularSolutions

1) Lo
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16.15 problem 15

Internal problem ID [12855]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.1 page 399

Problem number: 15.

ODE order: 2.

ODE degree: 1.

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

y// +4y/ + 3y — e—4t

With initial conditions

[y(0) = 0,4(0) = 0]

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

Ldsolve([diff(y(t):t$2)+4*diff(y(t),t)+3*y(t)=exp(—4*t),y(O) = 0, D(y)(0) = OJJ,y(t), singsol=

v/ Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 26

‘ DSolve [{y'' [t]1+4*y' [t]+3*y[t]==Exp[-4*t],{y[0]==0,y' [0]==0}},y[t],¢t, IncludeSi#gularSolutions

y(t) — ée““ (e — 1)2 (e +2)
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16.16 problem 16

Internal problem ID [12856]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.1 page 399

Problem number: 16.

ODE order: 2.

ODE degree: 1.

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

N+

v +4y +20y =e”

With initial conditions

[y(0) = 0,4'(0) = 0]

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

[dsolve([diff(y(t),t$2)+4*diff(y(t),t)+20*y(t)=exp(-t/2),y(O) = 0, D(y)(0) = Oj],y(t), singsol

_ 4e72  (—8cos(4t) — 3sin (4t)) e %
y(t) = 73 + 146

v/ Solution by Mathematica
Time used: 0.259 (sec). Leaf size: 36

LDSolve [{y'' [t1+4xy' [t]+20*y [t]==Exp[-t/2],{y[0]==0,y' [0]==0}},y[t],t, IncludeSJingularSolution

1
——e 2 (8¢%/% — 3sin(4t) — 8 cos(4t))

vt = 146
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16.17 problem 17

Internal problem ID [12857]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.1 page 399

Problem number: 17.

ODE order: 2.

ODE degree: 1.

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

y// + 4y/ + 20y — e—2t

With initial conditions

[y(0) = 0,4(0) = 0]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 16

Ldsolve([diff(y(t),t$2)+4*diff(y(t),t)+20*y(t)=exp(—2*t),y(O) = 0, D(y)(0) = OJ],y(t), singsol

y(t) = _e_Qt(cos1(64t) —1)

v/ Solution by Mathematica
Time used: 0.086 (sec). Leaf size: 20

‘ DSolve [{y'' [t]+4*y' [t]+20*y[t]==Exp[-2*t],{y[0]==0,y' [0]==0}},y[t],t, IncludeS#ngularSolution

y(t) — %e_% sin®(2t)
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16.18 problem 18

Internal problem ID [12858]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.1 page 399

Problem number: 18.

ODE order: 2.

ODE degree: 1.

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

y// + 4y/ + 20y — e—4t

With initial conditions

[y(0) = 0,4(0) = 0]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 28

Ldsolve([diff(y(t),t$2)+4*diff(y(t),t)+20*y(t)=exp(—4*t),y(O) = 0, D(y)(0) = OJ],y(t), singsol

_ (—2cos (4t) +sin (4t)) e e
y(t) = 40 "0

v/ Solution by Mathematica
Time used: 0.18 (sec). Leaf size: 37

‘ DSolve [{y'' [t]+4*y' [t]+20*y[t]==Exp[-4*t],{y[0]==0,y' [0]==0}},y[t],t, IncludeS#ngularSolution

1
—e " (e sin(4t) — 2e* cos(4t) + 2)

y(t) — 0
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16.19 problem 19

Internal problem ID [12859]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.1 page 399

Problem number: 19.

ODE order: 2.

ODE degree: 1.

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

y//+2y/+y:e—t

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

-

Ldsolve(diff(y(t),t$2)+2*diff(y(t),t)+y(t)=exp(—t),y(t), singsol=all)

~—

2e—t

2

y(t) = et +e ey +

v/ Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 27

‘ DSolvel[y'' [t]+2*y' [t]1+y[t]==Exp[-t],y[t],t,IncludeSingularSolutions -> Truel ‘

1
y(t) — §e_t (t* + 29t + 2¢4)
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16.20 problem 21

Internal problem ID [12860]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.1 page 399

Problem number: 21.

ODE order: 2.

ODE degree: 1.

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

y' =5y +4y=5

With initial conditions

[y(0) = 0,4(0) = 0]

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

Ldsolve([diff(y(t),t$2)—5*diff(y(t),t)+4*y(t)=5,y(0) = 0, D(y)(0) = 0],y(t), sjings01=a11)

(t)—_s_et+5i4t+§
YW="""3""T75 71

v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 21

LDSolve [{y'' [t]1-5*y' [t]+4*y[t]==5,{y[0]==0,y' [0]==0}},y[t],t, IncludeSingularSojlutions -> True

y(t) — % (—4e’ + e* + 3)
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16.21 problem 22

Internal problem ID [12861]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.1 page 399

Problem number: 22.

ODE order: 2.

ODE degree: 1.

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

y' + 5y + 6y =2

With initial conditions

[y(0) = 0,4(0) = 0]

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

Ldsolve([diff(y(t),t$2)+5*diff(y(t),t)+6*y(t)=2,y(0) = 0, D(y)(0) = 0],y(t), sjings01=a11)

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 26

LDSolve [{y'' [t]1+5*y' [t]+6*y[t]==2,{y[0]==0,y' [0]==0}},y[t],t, IncludeSingularSojlutions -> True

y(t) — %e_:“ (e — 1)2 (e +2)
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16.22 problem 23

Internal problem ID [12862]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.1 page 399

Problem number: 23.

ODE order: 2.

ODE degree: 1.

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

y" + 2y + 10y = 10

With initial conditions

[y(0) = 0,4(0) = 0]

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

Ldsolve([diff(y(t),t$2)+2*diff(y(t),t)+10*y(t)=10,y(0) = 0, D(y) (0) = 0],y(t) ,J singsol=all)

y(t) = 1 4 (30053 gsm (3t)) et

v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 32

r

.
LDSolve [{y'' [t]1+2*y' [t]+10*y[t]1==10,{y[0]==0,y' [0]==0}},y[t],t, IncludeSingular?olutions -> T1

y(t) = %e‘t (3¢! — sin(3¢) — 3cos(31))
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16.23 problem 24

Internal problem ID [12863]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.1 page 399

Problem number: 24.

ODE order: 2.

ODE degree: 1.

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

y'+4y +6y=-8

With initial conditions

[y(0) = 0,4(0) = 0]

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

Ldsolve([diff(y(t),t$2)+4*diff(y(t),t)+6*y(t)=—8,y(0) = 0, D(y)(0) = 0],y(t), %ingsokau)

y(t) = 4e‘2tsin?()\/§t) V2 N 4e‘2t(:(;s (v2t) B %

v/ Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 44

‘ DSolve [{y'' [t]1+4*y' [t]+6*y[t]==-8,{y[0]==0,y' [0]==0}},y[t],¢t, IncludeSingularS{olutions -> Tru

y(t) — %6_% <—€2t + v/2sin (\/§t> + cos (\/§t>>
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16.24 problem 25

Internal problem ID [12864]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.1 page 399

Problem number: 25.

ODE order: 2.

ODE degree: 1.

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

y// + 9y — e—t

With initial conditions

[¥(0) = 0,4'(0) = 0]

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

Ldsolve([diff(y(t),t$2)+9*y(t)=exp(—t),y(O) = 0, D(y)(0) = 01,y(t), singsol=a;})

_ sin(3t) cos(3t) e

y(t) = —5; 0 T 10

v/ Solution by Mathematica
Time used: 0.121 (sec). Leaf size: 33

LDSolve [{y'' [t]1+9*y[t]==Exp[-t],{y[0]==0,y' [0]==0}},y[t],t, IncludeSingularSoluJL.ions -> True]

1
y(t) — %e_t (e’ sin(3t) — 3€’ cos(3t) + 3)
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16.25 problem 26

Internal problem ID [12865]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.1 page 399

Problem number: 26.

ODE order: 2.

ODE degree: 1.

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

y// + 4y — 2e—2t

With initial conditions

[y(0) = 0,4(0) = 0]

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

Ldsolve([diff(y(t),t$2)+4*y(t)=2*exp(—2*t),y(O) = 0, D(y)(0) = 0],y(t), singsojl=a11)

_ sin(2t) cos(2t) e ¥

v/ Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 25

‘ DSolve [{y'' [t]+4*y[t]==2*Exp[-2*t],{y[0]==0,y' [0]1==0}},y[t],t, IncludeSingular$olutions -> T1

y(t) — }1(6_% + sin(2t) — cos(2t))
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16.26 problem 27

Internal problem ID [12866]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.1 page 399

Problem number: 27.

ODE order: 2.

ODE degree: 1.

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

y'+2y=-3

With initial conditions

[y(0) = 0,4(0) = 0]

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

Ldsolve([diff(y(t),t$2)+2*y(t)=—3,y(0) = 0, D(y)(0) = 0],y(t), singsol=all) J

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 17

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

367



16.27 problem 28

Internal problem ID [12867]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.1 page 399

Problem number: 28.

ODE order: 2.

ODE degree: 1.

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

y//+4y:et

With initial conditions

[¥(0) = 0,4'(0) = 0]

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

Ldsolve([diff(y(t),t$2)+4*y(t)=exp(t),y(0) = 0, D(y)(0) = 0],y(t), singsol=a11})

_ sin(2t) cos(2t) e
W=-"5 ""5 T3

v/ Solution by Mathematica
Time used: 0.082 (sec). Leaf size: 27

LDSolve [{y'' [t]1+4*y[t]==Exp[t],{y[0]==0,y' [0]==0}},y[t],t, IncludeSingularSolutjions -> True]

y(t) — 1% (2" — sin(2t) — 2 cos(2t))
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16.28 problem 29

Internal problem ID [12868]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.1 page 399

Problem number: 29.

ODE order: 2.

ODE degree: 1.

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

' +9y =6

With initial conditions

[y(0) = 0,4(0) = 0]

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

Ldsolve([diff(y(t),t$2)+9*y(t)=6,y(0) = 0, D(y)(0) = 0],y(t), singsol=all) J

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 17

‘ DSolve[{y'' [t]1+9*y[t]==6,{y[0]==0,y"' [0]==0}},y[t],t,IncludeSingularSolutions +> Truel

4 t
y(t) — 3 sin? (%)
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16.29 problem 30

Internal problem ID [12869]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.1 page 399

Problem number: 30.

ODE order: 2.

ODE degree: 1.

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

y// + 2y — _et

With initial conditions

[¥(0) = 0,4'(0) = 0]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 28

Ldsolve([diff(y(t),t$2)+2*y(t)=—exp(t),y(O) = 0, D(y)(0) = 01,y(t), singsol=a;})

y(t) = V2 sin6(\/§t) N cos (;)/ﬁt) B e§t

v/ Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 39

‘ DSolve [{y'' [t]+2*y[t]==-Exp[t],{y[0]==0,y' [0]==0}},y[t],t, IncludeSingularSolu#ions -> True]

y(t) — %(—Qet + v/2sin (\/§t> + 2 cos (\/§t>>
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16.30 problem 31

Internal problem ID [12870]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.1 page 399

Problem number: 31.

ODE order: 2.

ODE degree: 1.

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

y' +4y=-3t"+2t+3

With initial conditions

[y(0) = 2,4/(0) = 0]

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

Ldsolve([diff(y(t),t$2)+4*y(t)=—3*t‘2+2*t+3,y(O) = 2, D(y)(0) = 0],y(t), singsol=all)

_ sin(2t) | Tcos(2t) 3t* t 9
v=-—y+t 5 ~ 1 taTg

v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 31

' DSolve[{y'' [t]+4xy[t]==-3%t"2+2%t+3,{y[0]==0,y' [0]==0}},y[t],t,IncludeSingularSolutions -> T

y(t) — é(—6t2 + 4¢ — 25sin(2t) — 9 cos(2t) +9)
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16.31 problem 32

Internal problem ID [12871]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.1 page 399

Problem number: 32.

ODE order: 2.

ODE degree: 1.

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

y'+2y =3t+2

With initial conditions

[y(0) = 0,4(0) = 0]

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

Ldsolve([diff(y(t),t$2)+2*diff(y(t),t)=3*t+2,y(0) = 0, D(y)(0) = 0],y(¢), singlfol=a11)

(t)—3_t2+i2t+£_1
YW= Tg T1" 3

v/ Solution by Mathematica
Time used: 0.131 (sec). Leaf size: 24

LDSolve [{y'' [t]1+2*y' [t]==3*t+2,{y[0]==0,y' [0]==0}},y[t],t, IncludeSingularSolutjions -> True]

1
y(t) — §(6t2 +2t+e*—1)
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16.32 problem 33

Internal problem ID [12872]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.1 page 399

Problem number: 33.

ODE order: 2.

ODE degree: 1.

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

y'+4y =3t +2

With initial conditions

[y(0) = 0,4(0) = 0]

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

Ldsolve([diff(y(t),t$2)+4*diff(y(t),t)=3*t+2,y(0) = 0, D(y)(0) = 0],y(¢), singlfol=a11)

(t)—3_t2+5e__4t+§_i
YW= T 7614 T16 64

v/ Solution by Mathematica
Time used: 0.136 (sec). Leaf size: 26

LDSolve [{y'' [t]1+4*y' [t]==3*t+2,{y[0]==0,y' [0]==0}},y[t],t, IncludeSingularSolutjions -> True]

1
y(t) = (24¢% + 20t + 5e~* — 5)
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16.33 problem 34

Internal problem ID [12873]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.1 page 399

Problem number: 34.

ODE order: 2.

ODE degree: 1.

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

y//+3y/+2y =t2

With initial conditions

[y(0) = 0,4(0) = 0]

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

Ldsolve( [diff (y(t),t$2)+3*diff (y(t),t)+2*y(t)=t"2,y(0) = 0, D(y) (0) = 0],y(t) ,J singsol=all)

v/ Solution by Mathematica

Time used: 0.03 (sec). Leaf size: 37

‘ DSolve [{y'' [t]1+3*y' [t]+2*y[t]==t"2,{y[0]==0,y' [0]==0}},y[t],t, IncludeSingular$olutions -> T1

y(t) — ie_% (e (2> —6t+7) — 8" +1)
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16.34 problem 35

Internal problem ID [12874]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.1 page 399

Problem number: 35.

ODE order: 2.

ODE degree: 1.

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

1
/" 4 — t _ _t2

With initial conditions
[y(0) = 0,%'(0) = 0]

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

Ldsolve([diff(y(t),t$2)+4*y(t)=t-t"2/20,y(O) = 0, D(y)(0) = 0],y(t), singsol=all)

()__sin(2t)_cos(2t)_ﬁ+£+i
== 160 80 ' 4 ' 160

v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 31

-

N
LDSolve [{y'' [t]1+4*y[t]==t-t~2/20,{y[0]==0,y' [0]==0}},y[t],t, IncludeSingularSolj.\tions -> True]

1
y(t) — 60 (—2¢% + 40t — 20sin(2t) — cos(2t) + 1)
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16.35 problem 37

Internal problem ID [12875]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.1 page 399

Problem number: 37.

ODE order: 2.

ODE degree: 1.

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

y"+5y'+6y=4+e_t

With initial conditions

[¥(0) = 0,4'(0) = 0]

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

Ldsolve([diff(y(t),t$2)+5*diff(y(t),t)+6*y(t)=4+exp(—t),y(O) = 0, D(y)(0) = O]J,y(t), singsol=

1 e 3t et 2

y(t) 5 3e “ + 2 +3

v Solution by Mathematica
Time used: 0.106 (sec). Leaf size: 28

‘ DSolve [{y'' [t]1+5*y' [t]+6*y[t]==4+Exp[-t],{y[0]==0,y' [0]==0}},y[t],¢t, IncludeSi#gularSolutions

y(t) — %e‘gt (e — 1)2 (4€* +11)
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16.36 problem 38

Internal problem ID [12876]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.1 page 399

Problem number: 38.

ODE order: 2.

ODE degree: 1.

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

y//+3y/+2y:e—t_4

With initial conditions

[¥(0) = 0,4'(0) = 0]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 30

-

Ldsolve([diff(y(t),t$2)+3*diff(y(t),t)+2*y(t)=exp(—t)—4,y(0) = 0, D(y)(0) = O]\J,y(t), singsol=

y(t) = —(2e* +In(e") e —3e + 1) e

v Solution by Mathematica
Time used: 0.077 (sec). Leaf size: 23

-

LDSolve [{y'' [t1+3*y' [t]+2*y[t]==Exp[-t]-4,{y[0]==0,y' [0]==0}},y[t],t, IncludeSi\ gularSolutions

y(t) = e (t+3)—e -2
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16.37 problem 39

Internal problem ID [12877]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.1 page 399

Problem number: 39.

ODE order: 2.

ODE degree: 1.

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

y' +6y +8y=2t+e’

With initial conditions

[¥(0) = 0,4'(0) = 0]

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

Ldsolve([diff(y(t),t$2)+6*diff(y(t),t)+8*y(t)=2*t+exp(—t),y(O) = 0, D(y)(0) = ?],y(t), singsc

t —2t

_be™ 3 ¢

(t) AL
YW= " 164" 3

4

v Solution by Mathematica
Time used: 0.223 (sec). Leaf size: 42

‘ DSolve [{y'' [t]1+6*y' [t]+8*y[t]==2%t+Exp[-t],{y[0]==0,y' [0]==0}},y[t],t, Include$ingu1arSolutio

1
y(t) = Ee_“ (3e*(4t — 3) — 12¢* + 16¢* +5)
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16.38 problem 40

Internal problem ID [12878]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.1 page 399

Problem number: 40.

ODE order: 2.

ODE degree: 1.

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

y' +6y +8y=2t+e

With initial conditions

[¥(0) = 0,4'(0) = 0]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 25

Ldsolve([diff(y(t),t$2)+6*diff(y(t),t)+8*y(t)=2*t+exp(t),y(O) =0, D(y)(0) = OJ],y(t), singsol

(t) = (16 € + 60t e — 45¢e% + 20e* + 9) e~
= 240

v Solution by Mathematica
Time used: 0.2 (sec). Leaf size: 33

‘ DSolve [{y'' [t]1+6*y' [t]+8*y[t]==2%t+Exp[t],{y[0]==0,y' [0]==0}},y[t],t, IncludeS#ngularSolution

1
y(t) — 510 (60t + 9e~* + 20e~% + 16¢" — 45)
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16.39 problem 41

Internal problem ID [12879]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.1 page 399

Problem number: 41.

ODE order: 2.

ODE degree: 1.

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

' +dy=t+e?

With initial conditions

[¥(0) = 0,4'(0) = 0]

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

Ldsolve([diff(y(t),t$2)+4*y(t)=t+exp(—t),y(O) = 0, D(y)(0) = 01,y(¢), singsol=ﬁall)

_ sin(2t) cos(2t) t  e7?
=" "5 Ta'5

W

v/ Solution by Mathematica
Time used: 0.794 (sec). Leaf size: 32

LDSolve [{y'' [t]+4*y[t]==t+Exp[-t],{y[0]==0,y' [0]==0}},y[t],t, IncludeSingularSojlutions -> True

1
y(t) — 0 (10t 4 8¢~* — sin(2¢) — 8 cos(2t))
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16.40 problem 42

Internal problem ID [12880]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.1 page 399

Problem number: 42.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y' +4y =6+1t*+¢€

With initial conditions

[y(0) = 0,4(0) = 0]

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

Ldsolve([diff(y(t),t$2)+4*y(t)=6+t“2+exp(t),y(O) = 0, D(y)(0) = 0],y(t), singsol=all)

_ sin(2t) 63cos(2t) 11  t* €
v = -3, 0 8 t1ts

v/ Solution by Mathematica
Time used: 0.352 (sec). Leaf size: 33

‘ DSolve [{y'' [t]+4*y[t]==6+t"2+Exp[t],{y[0]==0,y' [0]==0}},y[t],t, IncludeSingula#Solutions -> 1T

1
y(t) — 0 (10t* + 8e' — 4sin(2t) — 63 cos(2t) + 55)
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17 Chapter 4. Forcing and Resonance. Section 4.2

page 412
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17.1 problem 1

Internal problem ID [12881]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.2 page 412

Problem number: 1.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + 3y’ + 2y = cos (¢)

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

e

tdsolve(diff(y(t),t$2)+3*diff(y(t),t)+2*y(t)=cos(t),y(t), singsol=all)

~—

cos (t) + 3sin (?) .

P -
y(t) = —ere" + =5 10 Tee

v/ Solution by Mathematica
Time used: 0.07 (sec). Leaf size: 32

LDSolve [y'' [t1+3*y' [t]1+2*y[t]==Cos[t],y[t],t,IncludeSingularSolutions -> True]J

y(t) — % (3sin(t) + cos(t) + 10 *(coe’ + ¢1))

383



17.2 problem 2

Internal problem ID [12882]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.2 page 412

Problem number: 2.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + 3y’ + 2y = 5cos (t)

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

e

tdsolve(diff(y(t),t$2)+3*diff(y(t),t)+2*y(t)=5*cos(t),y(t), singsol=all)

~—

t) . 3sin(t
0082()+ 81121()+026_t

y(t) = —cre™ +

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

LDSolve [y'' [t1+3*y' [t]1+2*y[t]==5%Cos[t],y[t],t,IncludeSingularSolutions -> True]

y(t) = %(3 sin(t) + cos(t) + 26 (coet + 1))
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17.3 problem 3

Internal problem ID [12883]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.2 page 412

Problem number: 3.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + 3y’ + 2y = sin (¢)

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

e

tdsolve(diff(y(t),t$2)+3*diff(y(t),t)+2*y(t)=sin(t),y(t), singsol=all)

~—

_o  3cos(t) sin(t) _
a2
y(t) = —cye 10 + 10 + ce

t

v/ Solution by Mathematica
Time used: 0.098 (sec). Leaf size: 32

LDSolve [y'' [t]+3*y' [t]+2*y[t]==8in[t],y[t],t,IncludeSingularSolutions -> True]J

y(t) — %(sin(t) — 3cos(t) + 10e % (c2e’ + 1))
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17.4 problem 4

Internal problem ID [12884]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.2 page 412

Problem number: 4.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + 3y’ + 2y = 2sin (¢)

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

e

tdsolve(diff(y(t),t$2)+3*diff(y(t),t)+2*y(t)=2*sin(t),y(t), singsol=all)

~—

y(t) = —cre™? — 3C05S () + sm5(t) + coe”

t

v/ Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 32

LDSolve [y'' [t]+3*y' [t]+2xy[t]==2*Sin[t],y[t],t,IncludeSingularSolutions -> Truel]

y(t) — %(sin(t) — 3cos(t) + 5e * (e’ + ¢1))
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17.5 problem 5

Internal problem ID [12885]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.2 page 412

Problem number: 5.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + 6y’ + 8y = cos (t)

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

e

tdsolve(diff(y(t),t$2)+6*diff(y(t),t)+8*y(t)=cos(t),y(t), singsol=all)

A >

—at ;
e 7Tcos(t) 6sin(t) ot
Y(t) = ="+ gt g T

v Solution by Mathematica

Time used: 0.09 (sec). Leaf size: 35

‘ DSolvel[y'' [t]1+6*y' [t]+8*y[t]==Cos[t],y[t],t,IncludeSingularSolutions -> True]

6 sin(?) N 7 cos(t)

y(t) — o =t e ¥ (ce® + 1)
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17.6 problem 6

Internal problem ID [12886]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.2 page 412

Problem number: 6.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + 6y’ + 8y = —4cos (3t)

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

e

kdsolve (diff (y(t),t$2)+6*diff (y(t),t)+8*y(t)=-4*cos(3*t),y(t), singsol=all) \J

—4t .
cie _op . 4cos(3t) T2sin (3t)
t) = — -
y(®) g e 325 325

v Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 37

‘ DSolvely'' [t]+6*y' [t]+8*y[t]==-4%Cos[3*t],y[t],t,IncludeSingularSolutions -> True]

4
y(t) — cre™ + cpe™ + ﬁ(cos(&) — 18sin(3t))
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17.7 problem 7

Internal problem ID [12887]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.2 page 412

Problem number: 7.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

v’ + 4y’ + 13y = 3 cos (2t)

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

e

kdsolve (diff (y(t) ,t$2) +4*diff (y(t),t)+13*y(t)=3*cos(2*t) ,y(t), singsol=all) \J

24 sin (2t) + 27 cos (2t)
145 145

y(t) = cpe* sin (3t) + cre”* cos (3t) +

v/ Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 47

LDSolve [y'' [t]+4xy' [t]+13*y[t]==3%Cos[2*t],y[t],t,IncludeSingularSolutions -> jl'rue]

3
y(t) — E(S sin(2t) + 9 cos(2t)) + coe™% cos(3t) + c1e”* sin(3t)
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17.8 problem 8

Internal problem ID [12888]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.2 page 412

Problem number: 8.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + 4y’ + 20y = — cos (5t)

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

e

kdsolve(diff(y(t),t$2)+4*diff(y(t),t)+20*y(t)=—cos(5*t),y(t), singsol=all)

~—

cos (5t)  4sin (5¢)
85 85

y(t) = e *sin (4t) c; + e > cos (4t) c; +

v/ Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 45

LDSolve [y'' [t]+4xy' [t]+20*y[t]==-Cos[5*t],y[t],t,IncludeSingularSolutions -> Tirue]

1
y(t) — g(cos(St) — 4sin(5t)) + coe”* cos(4t) + cie”* sin(4t)
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17.9 problem 9

Internal problem ID [12889)

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.2 page 412

Problem number: 9.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

v’ + 4y’ + 20y = —3sin (2t)

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 37

e

kdsolve (diff (y(t),t$2) +4*diff (y(t),t)+20*y(t)=-3*sin(2*t) ,y(t), singsol=all) \J

3sin (2t) + 3 cos (2t)

y(t) = e ? sin (4t) ¢y + e % cos (4t) c; — 50 0

v/ Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 45

LDSolve [y'' [t]+4xy' [t]+20*y[t]==-3*Sin[2*t],y[t],t,IncludeSingularSolutions —>J True]

3
y(t) — E(cos@t) — 25in(2t)) + coe”* cos(4t) + cie”* sin(4t)
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17.10 problem 10

Internal problem ID [12890]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.2 page 412

Problem number: 10.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" 4+ 2y + y = cos (3t)

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

e

tdsolve(diff(y(t),t$2)+2*diff(y(t),t)+y(t)=cos(3*t),y(t), singsol=all)

~—

2 cos (3t) 4 3sin (3t)

t) =ce" +e e —
y(t) = coe™ + ety 25 50

v/ Solution by Mathematica
Time used: 0.22 (sec). Leaf size: 35

LDSolve [y'' [t1+2xy' [t]1+y[t]==Cos[3*t],y[t],t,IncludeSingularSolutions -> True]J

3 2
y(t) = 55 5in(3t) — o cos(3t) + e (ert + 1)
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17.11 problem 11

Internal problem ID [12891]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.2 page 412

Problem number: 11.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + 6y’ + 8y = cos (t)

With initial conditions

[y(0) = 0,%'(0) = 0]

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 25

Ldsolve([diff(y(t),t$2)+6*diff(y(t),t)+8*y(t)=cos(t),y(0) = 0, D(y)(0) = O],y(j;), singsol=all

2e7  Tcos(t) 6sin(t) e
VO ="+ *T & s

v/ Solution by Mathematica
Time used: 2.147 (sec). Leaf size: 63

-

.
DSolve[{y'' [t]+5*y' [t]1+8*y[t]==Cos[t],{y[0]==0,y' [0]==0}},y[t],t, IncludeSingu#.arSolut ions ->

N\

y(t) — % (35 sin(t) — 45v/7e "%/ sin (@) +49 cos(t) — 49¢°/% cos (?) )
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17.12 problem 12

Internal problem ID [12892]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.2 page 412

Problem number: 12.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + 6y’ + 8y = 2 cos (3t)

With initial conditions

[y(0) = 0,%'(0) = 0]

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

Ldsolve([diff(y(t),t$2)+6*diff(y(t),t)+8*y(t)=2*cos(3*t),y(O) = 0, D(y)(0) = oj],y(t), singsol

(t) = 4e”* 2e7* 2cos(3t)  36sin(3t)
YW =95 13 325 325

v/ Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 74

-

.
DSolve[{y'' [t]+5*y' [t]+8*y[t]==2%Cos[3*t],{y[0]==0,y' [0]==0}},y[t],t, IncludeS#ngularSolution

N\

1 t t
y(t) — ﬁe_“/z (105<s5t/2 sin(3t) — 85v/7sin (4) — 7€5%%/2 cos(3t) 4 7 cos (4))
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17.13 problem 13

Internal problem ID [12893]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.2 page 412

Problem number: 13.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + 6y’ + 20y = —3sin (2t)

With initial conditions

[y(0) = 0,%'(0) = 0]

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 44

Ldsolve([diff(y(t),t$2)+6*diff(y(t),t)+20*y(t)=—3*sin(2*t),y(O) = 0, D(y)(0) =JO],y(t), sings

(t) = 3e~%y/11sin (V11t) 9e*cos(v/11t) 3sin(2t) N 9 cos (2t)
v = 1100 100 2 100

v/ Solution by Mathematica
Time used: 0.052 (sec). Leaf size: 61

-

.
DSolve[{y'' [t]+6*y' [t]1+20*y[t]==-3*Sin[2*t],{y[0]==0,y' [0]==0}},y[t],t, Includ%SingularSoluti

N

) 3e~3t(44e® sin(2t) + v/11sin (v/11t) — 333 cos(2t) + 33 cos (v/11t))
Yy 1100
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17.14 problem 14

Internal problem ID [12894]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.2 page 412

Problem number: 14.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" 4+ 2y +y =2cos (2t)

With initial conditions

[y(0) = 0,%'(0) = 0]

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 28

Ldsolve([diff(y(t),t$2)+2*diff(y(t),t)+y(t)=2*cos(2*t),y(O) = 0, D(y)(0) = 0] ,}r(t), singsol=z

_ 2(3—5t)e™* 6cos(2t) & 8sin(2t)
V=" "% T

v/ Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 37

DSolve[{y'' [t]1+2*y' [t]+y[t]==2%Cos[2*t],{y[0]==0,y' [0]==0}},y[t],t, IncludeSinkularSolutions

N\

2
y(t) > —5ze " (5t — 4e' sin(2t) + 3¢’ cos(2t) — 3)
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17.15 problem 15

Internal problem ID [12895]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.2 page 412

Problem number: 15.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" 4+ 3y + y = cos (3t)

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

e

tdsolve(diff(y(t),t$2)+3*diff(y(t),t)+y(t)=cos(3*t),y(t), singsol=all)

~—

(v5-3)¢ _(3+v8)e 8cos (3t)  9sin (3t)
yt)=e T ate T a -y 145

v/ Solution by Mathematica
Time used: 0.674 (sec). Leaf size: 52

e N

LDSolve [y'' [t1+3*xy' [t]1+y[t]==Cos[3*t],y[t],t,IncludeSingularSolutions -> True]J

8 _1
y(t) = ——sin(3t) — 15 cos(3t) + e é(3+‘/g)t (026‘/5’5 + Cl)
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17.16 problem 18

Internal problem ID [12896]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.2 page 412

Problem number: 18.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + 4y’ + 20y = 3 + 2 cos (2t)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 38

e B

Ldsolve(diff (y(t),t$2) +4*diff (y(t) ,t)+20xy (t)=3+2*cos (2*t) ,,y(t), singsol=all) J

sin (2t) | cos(2t) = 3
20 10 20

y(t) = e *sin (4t) c; + e > cos (4t) c; +

v/ Solution by Mathematica
Time used: 1.265 (sec). Leaf size: 47

LDSolve [y'' [t]+4xy' [t]+20*y[t]==3+2%Cos[2*t],y[t],t,IncludeSingularSolutions —f True]

1
y(t) — 20 (sin(2¢) + 2 cos(2t) + 20cpe™* cos(4t) + 20cie™* sin(4t) + 3)
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17.17 problem 19

Internal problem ID [12897]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.2 page 412

Problem number: 19.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Y + 4y + 20y = e “cos (t)

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 38

e

kdsolve (diff (y(t) ,t$2) +4*diff (y(t),t)+20*y(t)=exp(-t)*cos(t),y(t), singsol=all}

e *(sin (¢) + 8cos (t))
130

y(t) = e sin (4t) ¢y + e * cos (4t) c; +

v Solution by Mathematica
Time used: 0.457 (sec). Leaf size: 44

‘ DSolvel[y'' [t]+4xy' [t]+20%y[t]==Exp[-t]*Cos[t],y[t],t,IncludeSingularSolutions -> True]

1
y(t) — ﬁe_zt(et sin(t) + 8¢’ cos(t) + 130c; cos(4t) + 130c; sin(4t))
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18 Chapter 4. Forcing and Resonance. Section 4.3

page 424
18.1 problem 1 . . . . . . . .. 40T
18.2 problem 2 . . . . . ... e 402
183 problem 3 . . . . . .. 403
184 problem 4 . . . . . . e 404!
185 problem 5 . . . . . . L 405
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18.1 problem 1

Internal problem ID [12898]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.3 page 424

Problem number: 1.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Y’ + 9y = cos (t)

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

e

tdsolve(diff(y(t),t$2)+9*y(t)=cos(t),y(t), singsol=all)

~—

cos (t)
8

y(t) = sin (3t) c2 + cos (3t) c; +

v/ Solution by Mathematica
Time used: 0.064 (sec). Leaf size: 30

LDSolve [y'' [t]+9*y[t]==Cos[t],y[t],t,IncludeSingularSolutions -> True]

y(t) = c0s8(t) + (1—12 + cl) cos(3t) + co sin(3t)
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18.2 problem 2

Internal problem ID [12899]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.3 page 424

Problem number: 2.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + 9y = 5sin (2t)

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

e

kdsolve(diff(y(t),t$2)+9*y(t)=5*sin(2*t),y(t), singsol=all)

~—

y(t) = sin (3t) c2 + cos (3t) ¢1 + sin (2t)

v Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 24

LDSolve [y' ' [t1+9*y[t]==5*xSin[2*t] ,y[t],t,IncludeSingularSolutions -> True]

y(t) — sin(2t) + ¢; cos(3t) + ¢ sin(3t)
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18.3 problem 3

Internal problem ID [12900]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.3 page 424

Problem number: 3.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

t
y" + 4y = — cos <§>

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

-

Ldsolve (diff (y(t) ,t$2)+4*y(t)=-cos(t/2),y(t), singsol=all) J

4 13
y(t) = cosin (2t) 4 ¢; cos (2t) — %(2)
v/ Solution by Mathematica

Time used: 0.031 (sec). Leaf size: 30

DSolvel[y'' [t]+4*xy[t]==-Cos[t/2],y[t],t,IncludeSingularSolutions -> True]

N J

4 t
y(t) — — 15 08 (5) + ¢1 cos(2t) + ¢ sin(2¢)
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18.4 problem 4

Internal problem ID [12901]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.3 page 424

Problem number: 4.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + 4y = 3 cos (2t)

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

e

kdsolve(diff(y(t),t$2)+4*y(t)=3*cos(2*t),y(t), singsol=all)

~—

3 cos (2t) + 3sin (2t)t

y(t) = cosin (2t) + ¢ cos (2t) + 3 1

v/ Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 33

LDSolve [y'' [t]+4xy[t]==3*Cos[2*t],y[t],t,IncludeSingularSolutions -> Truel

y(t) — (13_6 + cl) cos(2t) + ;1(3t + 4cy) sin(2t)
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18.5 problem 5

Internal problem ID [12902]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 4. Forcing and Resonance. Section 4.3 page 424

Problem number: 5.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + 9y = 2cos (3t)

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

e

kdsolve(diff(y(t),t$2)+9*y(t)=2*cos(3*t),y(t), singsol=all)

~—

3t in (3t)¢
cos ( )+31n( )

y(t) = sin (3t) c2 + cos (3t) 1 + 3

v/ Solution by Mathematica
Time used: 0.054 (sec). Leaf size: 31

LDSolve [y'' [t]1+9*y[t]==2%Cos[3*t],y[t],t,IncludeSingularSolutions -> Truel

y(t) — (1_18 + cl> cos(3t) + %(t + 3cz) sin(3t)
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19.1 problem 27

Internal problem ID [12903]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 6. Laplace transform. Section 6.3 page 600

Problem number: 27.

ODE order: 2.

ODE degree: 1.

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

y' +4y =38

With initial conditions

[y(0) = 11,4/(0) = 5]

v/ Solution by Maple
Time used: 0.218 (sec). Leaf size: 18

Ldsolve([diff(y(t),t$2)+4*y(t)=8,y(0) = 11, D(y) (0) = 5],y(t), singsol=all) J

5sin (2t)

y(t) =2+ 9cos (2t) + 2

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 19

‘ DSolve[{y'' [t]+4xy[t]==8,{y[0]==11,y' [0]==6}},y[t],t,IncludeSingularSolutions| -> Truel

y(t) = 9cos(2t) + 5sin(t) cos(t) + 2
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19.2 problem 28

Internal problem ID [12904]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 6. Laplace transform. Section 6.3 page 600

Problem number: 28.

ODE order: 2.

ODE degree: 1.

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

y// _ 4y — e2t

With initial conditions

[y(0) = 1,4/(0) = —1]

v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 22

Ldsolve([diff(y(t),t$2)—4*y(t)=exp(2*t),y(O) =1, D(y)(0) = -11,y(®), singsol=ﬁall)

137 4 e (3 + 4t)
- 16 16

Y

v/ Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 27

‘ DSolve [{y'' [t]-4*y[t]==Exp[2*t],{y[0]==1,y' [0]==-1}},y[t],t, IncludeSingularSoiutions -> True

y(t) = 1—166—% (e*(4t + 3) + 13)
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19.3 problem 29

Internal problem ID [12905]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 6. Laplace transform. Section 6.3 page 600

Problem number: 29.

ODE order: 2.

ODE degree: 1.

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

y' — 4y + 5y =2¢

With initial conditions

[y(0) = 3,4/(0) = 1]

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 20

Ldsolve([diff(y(t),t$2)—4*diff(y(t),t)+5*y(t)=2*exp(t),y(O) = 3, D(y)(0) = 1] ,y(t), singsol=a

y = (2cos (t) — 4sin () e* + ¢

v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 25

LDSolve [{y'' [t]1-4*y' [t]+5*xy[t]==2%Exp[t],{y[0]==3,y' [0]==1}},y[t],t,IncludeSingularSolutions

y(t) — €' (—4e’sin(t) + 2€’ cos(t) + 1)
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19.4 problem 30

Internal problem ID [12906]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 6. Laplace transform. Section 6.3 page 600

Problem number: 30.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + 6y’ + 13y = 13 Heaviside (t — 4)

With initial conditions

[y(0) = 3,4'(0) = 1]

v/ Solution by Maple
Time used: 0.109 (sec). Leaf size: 57

/dsolve([diff(y(t),t$2)+6*diff(y(t),t)+13*y(t)=13*Heaviside(t—4),y(O) = 3, D(y\} (0) = 1],y(®),

N J

3t

Lo + —) Heaviside (t — 4) e(=3+20(t=4)

. 1
y= (—5 — Z) Heaviside (t —4) e(=3-20(¢-4) 1. (—5
+ Heaviside (t — 4) + e (3 cos (2t) + 5sin (2t))

v/ Solution by Mathematica
Time used: 0.057 (sec). Leaf size: 82

l DSolve[{y'' [t]-4*y' [t]1+5*y[t]==UnitStep[t-4],{y[0]==3,y' [0]==1}},y[t],t, IncluﬂieSingularSolut

e (3 cos(t) — 5sin(t)) t<4

—2e* 8 cos(4 — t) + 3e* cos(t) — 2e*¥sin(4 — t) — 5e*'sin(t) + + True

U=
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19.5 problem 31

Internal problem ID [12907]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 6. Laplace transform. Section 6.3 page 600

Problem number: 31.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Y’ + 4y = cos (2t)

With initial conditions

[¥(0) = —2,%(0) = (]

v Solution by Maple
Time used: 0.093 (sec). Leaf size: 18

Ldsolve([diff (y(t) ,t$2) +4*y(t)=cos(2%t) ,y(0) = -2, D(y)(0) = 0],y(%t), singsol=%111)

_ tsin(2t)

1 2 cos (2t)

Y

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

LDSolve [{y'' [t]1+4*y[t]==Cos[2*t] ,{y[0]==-2,y' [0]==0}},y[t],t, IncludeSingularSojLutions -> True

y(t) — }lt sin(2t) — 2 cos(2t)
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19.6 problem 32

Internal problem ID [12908]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 6. Laplace transform. Section 6.3 page 600

Problem number: 32.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + 3y = Heaviside (t — 4) cos (5t — 20)

With initial conditions
[y(0) = 0,7/(0) = —2]

v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 39

‘dsolve([diff(y(t),t$2)+3*y(t)=Heaviside(t—4)*cos(5*(t—4)),y(O) = 0, D(y)(0) = -2],y(t), sing

B 2/3 sin (v/31) _ Heaviside (¢ — 4) cos (5¢ — 20)
3 22
Heaviside (t — 4) cos (V3 (t — 4))
+ 22

v/ Solution by Mathematica

Time used: 0.797 (sec). Leaf size: 66

‘ DSolve [{y'' [t]+3*y[t]==UnitStep[t-4]*Cos[5*(t-4)],{y[0]==0,y"' [0]==-2}},y[t],t L IncludeSingula

_2sin<\/§t>
y(t) = { v
& (—3cos(5(t — 4)) + 3cos (V3(t — 4)) — 44/3sin (v/3t)) True

t<4
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19.7 problem 33

Internal problem ID [12909]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 6. Laplace transform. Section 6.3 page 600

Problem number: 33.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + 4y’ + 9y = 20 Heaviside (—2 + t) sin (—2 + t)

With initial conditions
[y(0) = 1,4/(0) = 2]

v Solution by Maple
Time used: 0.125 (sec). Leaf size: 64

ldsolve([diff(y(t),t$2)+4*diff(y(t),t)+9*y(t)=20*Heaviside(t—2)*sin(t-2),y(O) % 1, D(y) (0) =

y = e* % cos (\/5 (—2+ t)) Heaviside (—2 + t) + e % cos (\/315)

4+/5e 2 gin (\/3 t)
+ 5

— Heaviside (—2 + t) (cos (—2 + t) — 2sin (—2 + t))

v/ Solution by Mathematica

Time used: 2.391 (sec). Leaf size: 115

‘ DSolve[{y'' [t]+4xy' [t]1+9*y[t]==20*UnitStep[t-2]1*Sin[t-2],{y[0]==1,y"' [0]==2}} ,$7 [t],t,Includes

y(t)

4-2 _9 . 4e=2t sin(\/5t>
—cos(2 —t) + e* % cos (VB(t — 2)) + e * cos (VBt) — 2sin(2 — t) + —— t>2

ze~% (5 cos (v/5t) + 4+/5sin (V/5t)) True

= {
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19.8 problem 34

Internal problem ID [12910]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 6. Laplace transform. Section 6.3 page 600

Problem number: 34.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

yll+3y=

With initial conditions
[y(0) = 2,7/(0) = 0]

v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 83

Ldsolve([diff(y(t),t$2)+3*y(t)=piecewise(O<=t and t<1,t,t>=1,1),y(0) = 2, D(y)J(O) = 0],y(t),

t t<1
V3 sin<\/§ (—1+t)>

V3 sin (v/31) 1+ 3 1<t
9 + 3

Yy = 2cos (\/§t> —

414



v/ Solution by Mathematica
Time used: 0.079 (sec). Leaf size: 108

LDSolve [{y'' [t]1+3*y[t]==Piecewise [{{t,0<=t<1},{1,t>=1}}],{y[0]==2,y' [0]1==0}} ,yJ[t] ,t,IncludeSi

2 cos (v/3t) t<0
y(t) = { 1 (3t + 18 cos (v/3t) — v/3sin (v/3t)) 0<t<1
1(18cos (v/3t) + v/3sin (V3(t — 1)) — v/3sin (v3t) +3)  True
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20.1 problem 2

Internal problem ID [12911]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 6. Laplace transform. Section 6.4. page 608

Problem number: 2.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + 3y =5(6(=2+1))

With initial conditions
[y(0) = 0,%'(0) = 0]

v Solution by Maple
Time used: 0.094 (sec). Leaf size: 21

Ldsolve([diff(y(t),t$2)+3*y(t)=5*Dirac(t—2),y(O) = 0, D(y)(0) = 01,y(t), singsol=all)

Y= 5Heaviside (—2 + t) sin (V3 (-2 +1¢)) v/3
N 3

v/ Solution by Mathematica
Time used: 0.288 (sec). Leaf size: 36

-

:
DSolve[{y'' [t]+3*y[t]==DiracDelta[t-2],{y[0]==2,y' [0]==0}},y[t],t, IncludeSing#larSolutions -

N

y(t) — ot =2) Sili/(g\/g(t — 2)) + 2 cos (\/§t>
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20.2 problem 3

Internal problem ID [12912]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 6. Laplace transform. Section 6.4. page 608

Problem number: 3.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

v’ +2y +5y=06(-3+1)

With initial conditions
[y(0) = 1,%'(0) = 1]

v Solution by Maple
Time used: 0.11 (sec). Leaf size: 37

Ldsolve([diff(y(t),t$2)+2*diff(y(t),t)+5*y(t)=Dirac(t—3),y(O) =1, D(y)(0) = 1¥,y(t), singsol

Heaviside (t — 3) e ™3 sin (2t — 6)
2

y = e “(cos (2t) + sin (2t)) +

v/ Solution by Mathematica
Time used: 0.179 (sec). Leaf size: 41

-

.
DSolve[{y'' [t]+2xy' [t]1+5*y[t]==DiracDelta[t-3],{y[0]==1,y'[0]==1}},y[t],t, Inc#udeSingularSol

N\

y(t) = %e‘t (2(sin(26) + cos(2£)) — e*0(t — 3) sin(6 — 2¢))

418



20.3 problem 4

Internal problem ID [12913]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 6. Laplace transform. Section 6.4. page 608

Problem number: 4.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Y +2y +2y=-2(6(-2+1))

With initial conditions
[y(0) = 2,'(0) = 0]

v Solution by Maple
Time used: 0.219 (sec). Leaf size: 32

-

Ldsolve([diff(y(t),t$2)+2*diff(y(t),t)+2*y(t)=—2*Dirac(t-2),y(O) = 2, D(y)(0) } 01,y(t), sing

y = —2 Heaviside (—2 + t) € sin (=2 + t) + 2 e *(cos (t) + sin (t))

v/ Solution by Mathematica

Time used: 0.3 (sec). Leaf size: 31

‘ DSolve[{y'' [t]+2*y' [t]+2*y[t]==-2*DiracDelta[t-2],{y[0]==2,y' [0]==0}},y[t],t, i[ncludeSingular

y(t) — 2e*(e*0(t — 2) sin(2 — t) + sin(t) + cos(t))
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20.4 problem 5

Internal problem ID [12914]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 6. Laplace transform. Section 6.4. page 608

Problem number: 5.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Y +2y +3y=46(t—1) —3(6(t — 4))

With initial conditions

[y(0) = 0,%'(0) = 0]

v Solution by Maple
Time used: 0.109 (sec). Leaf size: 51

Ldsolve([diff(y(t),t$2)+2*diff(y(t),t)+3*y(t)=Dirac(t—1)-3*Dirac(t—4),y(O) = o} D(y) (0) = 01,

)
V2 (—3Heaviside (t — 4) e**sin (V2 (t — 4)) + Heaviside (—1 +t) ¢! *sin (v2 (-1 +1)))
2

v/ Solution by Mathematica
Time used: 0.371 (sec). Leaf size: 53

e

kDSolve [{y'' [t]1+2*y' [t]1+3*y[t]==DiracDelta[t-1]-3*DiracDelta[t-4],{y[0]==0,y" [\ﬂD] ==0}},y[t],t,

y(t) = e~ (6(t — 1) sin (V2(t — 1))\/—53639(15 — 4)sin (V2(t — 4)))
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21.1 problem 1

Internal problem ID [12915]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 6. Laplace transform. Section 6.6. page 624

Problem number: 1.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Y + 2y’ + 2y = e * sin (4t)

With initial conditions

[y(0) = 2,4'(0) = 2]

v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 37

e B

Ldsolve([diff(y(t),t$2)+2*diff(y(t),t)+2*y(t)=exp(-2*t)*sin(4*t),y(O) = 2, D(y}) (0) = -21,y(t)

sin(t) _
_ (4cos (4t) — Tsin (4t)) e~ N 128 (COS (t) + T) et
V= 130 65

v Solution by Mathematica
Time used: 0.379 (sec). Leaf size: 41

LDSolve [{y'' [t]+2*y' [t]1+2*y[t]==Exp[-2*t]*Sin[4*t],{y[0]==2,y"' [0]==-2}},y[t] ,tJ, IncludeSingula

1
y(t) = ﬁe_% (32€'sin(t) — 7sin(4¢) + 256¢’ cos(t) + 4 cos(4t))

422



21.2 problem 2

Internal problem ID [12916]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 6. Laplace transform. Section 6.6. page 624

Problem number: 2.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" 4+ y' + 5y = Heaviside (—2 + t) sin (—8 + 4t)

With initial conditions

[¥(0) = —2,%(0) = (]

v Solution by Maple
Time used: 0.156 (sec). Leaf size: 89

Ldsolve([diff(y(t),t$2)+diff(y(t),t)+5*y(t)=Heaviside(t-2)*sin(4*(t—2)),y(O) =J -2, D(y)(0) =

4e'2 cos <M) Heaviside (—2 + t)
v= 137
92e'~2 sin (M) Heaviside (—2 + t) v/19 . V10t
5603 —2e 2 cos 5

2e~2+/19 sin (@) 4<cos (—8+4t) + —Hsm(ZSHt)) Heaviside (—2 + t)

19 137

+
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v/ Solution by Mathematica
Time used: 6.103 (sec). Leaf size: 163

kDSolve [{y'' [t]+y' [t]1+5*y[t]==UnitStep[t-2]*Sin[4*(t-2)],{y[0]==-2,y' [0]==0}} ,}' [t],t,IncludeS

y(t)
—l%e_t/z (19 cos (@) +V/19sin (@))

e /2 (~76¢!/2 cos(8—4t)+T6e cos ( 4v/19(t—2)) 5206 cos (Y22 ) +209¢"/ sin(8—4t)+92v/T9e sin ( 1 10(t—2) ) ~274v/19sin ( 32 )
2603

- {
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21.3 problem 3

Internal problem ID [12917]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 6. Laplace transform. Section 6.6. page 624

Problem number: 3.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + vy + 8y = (1 — Heaviside (t — 4)) cos (t — 4)

With initial conditions
[y(0) = 0,%'(0) = 0]

v Solution by Maple
Time used: 0.156 (sec). Leaf size: 128

Ldsolve([diff(y(t),t$2)+diff(y(t),t)+8*y(t)=(1—Heaviside(t—4))*cos(t—4),y(O) =Jo, D(y) (0) = C

y fred
217sin ( Y31t <9ws(2\/ﬁ)\/ﬁ+sin 2V/3

9 Heaviside (t — 4) <sin (2\/3_1) \/ﬁ _ M) cos (Vl?lt) _ ( 2 ) :17 (

- 1550
o9 40) () a0+ 248 (1)

- 50 - 1550
7(—1 + Heaviside (t — 4)) ((cos () + %) cos (4) — Sin(4)(005(;)—7sin(t))>

- 50
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v/ Solution by Mathematica
Time used: 4.688 (sec). Leaf size: 207

kDSolve [{y'' [t]+y' [t]1+8*y[t]==(1-UnitStep[t-4])*Cos[t-4],{y[0]==0,y' [0]1==0}} ,yJ[t] ,t,IncludeSi

y(t)

e 2 (9(4 —t) (—31et/?sin(4 — t) — 9v/31e?sin (3v/31(t — 4)) + 217€'/2 cos(4 — t) — 217e? cos (5/31
ﬁ
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21.4 problem 4

Internal problem ID [12918]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 6. Laplace transform. Section 6.6. page 624

Problem number: 4.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + 9y + 3y = (1 — Heaviside (—2 + t)) o3~ 16 sin (=2 +1)

With initial conditions
[y(0) = 1,4'(0) = 2]

v/ Solution by Maple
Time used: 0.25 (sec). Leaf size: 178

Ldsolve( [diff (y(t),t$2)+diff (y(t),t)+3*y(t)=(1-Heaviside (t—2))*exp(—(t—2)/10)*j5in(t—2) ,y(0) =

Y
8000 Heaviside (—2 + t) ((cos (t) — %W) cos (2) +

191 (cos(t)+ 80 fg;(t) ) sin(2) e% _ %
80

42881
100(11(80 cos (2) 4+ 191 sin (2)) cos (@) — 3184/11 sin (@) <cos (2) — %1’51(2)» o5~ 3
* 471691

4000 95500\ (1 o 4000 95500\ (1 s
+( 42881+42881>e B T\ Tase1 mer) ¢

200 Heaviside (—2 + t) ((—159 sin (v/11) v/11 — 440 cos (v/11)) cos (@) + (159 cos (v11) V11 —

+ 471691

+ 1 + e 2 cos 9

5e~2+/11 sin (@) , (@)
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v/ Solution by Mathematica
Time used: 6.103 (sec). Leaf size: 243

tDSolve [{y'' [t]1+y' [t]1+8*y[t]==(1-UnitStep[t-2])*Exp[-(t-2)/10]*Sin[t-2],{y[0] =j=1 ,y' [0]==2}},y

y(t)
e t/2 (—248000e%+% cos(2—t)+5 (\/:ﬁ (483881—8 $/€(3295 cos(2)—1782 sin(2))) sin(@) — 428420 ¥+ sin(2—t)) +31 cos(l
= 15000311
et/2 (—248000e cos (%\/:ﬁ(t—m) +5v/31 (26360e sin(%\/ﬁ(t—m) + (483881—8 {/€(3295 cos(2)—1782 sin(2))) sin(@) ) +31 cos
15000311
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21.5 problem 5

Internal problem ID [12919]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 6. Laplace transform. Section 6.6. page 624

Problem number: 5.

ODE order: 2.

ODE degree: 1.

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

y' +16y =0

With initial conditions
[y(0) = 1,4'(0) = 1]

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 15

Ldsolve([diff(y(t),t$2)+16*y(t)=0,y(0) =1, D(y)(0) = 1],y(t), singsol=all) J

sin (4t)
4

y = cos (4t) +

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 18

‘ DSolve[{y'' [t]1+16*y[t]==0,{y[0]==1,y' [0]==1}},y[t],t,IncludeSingularSolutions| -> Truel

y(t) = }lsin(zxt) + cos(4t)
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21.6 problem 6

Internal problem ID [12920]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 6. Laplace transform. Section 6.6. page 624

Problem number: 6.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + 4y = sin (2¢)

With initial conditions
[y(0) = 0,%'(0) = 0]

v Solution by Maple
Time used: 0.094 (sec). Leaf size: 18

Ldsolve([diff(y(t),t$2)+4*y(t)=sin(2*t),y(O) = 0, D(y)(0) = 01,y(t), singsol=all)

_ sin(2t)  tcos(2¢t)
Y= 7% 1

v/ Solution by Mathematica
Time used: 0.055 (sec). Leaf size: 21

LDSolve [{y'' [t]1+4*y[t]==Sin[2%t],{y[0]==0,y' [0]==0}},y[t],t, IncludeSingularSoljltions -> True]

y(t) - é(sin(2t) — 9% cos(21))
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21.7 problem 7

Internal problem ID [12921]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 6. Laplace transform. Section 6.6. page 624

Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

y'+2) +y=0

With initial conditions
[y(0) = 1,4'(0) = 2]

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 14

Ldsolve([diff(y(t),t$2)+2*diff(y(t),t)+y(t)=0,y(0) =1, D(y)(0) = 2],y(¢), sin?sol=a11)

y=3t+1)e?
v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 16

LDSolve [{y'' [t]1+2*y' [t]+y[t]1==0,{y[0]==1,y' [0]==2}},y[t],¢t, IncludeSingularSoluJL.ions -> True]

y(t) — e*(3t+ 1)
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21.8 problem 8

Internal problem ID [12922]

Book: DIFFERENTIAL EQUATIONS by Paul Blanchard, Robert L. Devaney, Glen R. Hall.
4th edition. Brooks/Cole. Boston, USA. 2012

Section: Chapter 6. Laplace transform. Section 6.6. page 624

Problem number: 8.

ODE order: 2.

ODE degree: 1.

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

y'+16y =1t

With initial conditions
[y(0) = 1,4'(0) = 1]

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

Ldsolve([diff(y(t),t$2)+16*y(t)=t,y(0) =1, D(y)(0) = 1],y(t), singsol=all) J

15sin (4t)

t
- At
Y + cos (4t) + ol

16
v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 24

‘ DSolve[{y'' [t]1+16*y[t]==t,{y[0]==1,y' [0]==1}},y[t],t,IncludeSingularSolutions| -> Truel

y(t) = 6i4(4t + 15 sin(4t)) + cos(4t)
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