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1.1 problem 1

Internal problem ID [812]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,

Meade

Section: Chapter 4.1, Higher order linear differential equations. General theory. page 173
Problem number: 1.

ODE order: 4.

ODE degree: 1.

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

yll/l + 4ylll + 3y _ t — 0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 227

-/

Ldsolve(diff(y(t),t$4)+4*diff(y(t),t$3)+3*y(t)=t,y(t), singsol=all)

(ﬁ (4+2\/§) 3 72(4+2\/§) 3 72(4+2«/§) 3 72> t

t
y(t) = g + e_tcl + Co€ 2

(\/5 (4+2\/§)%—2(4+2\/§)%—2(4+2\/§>%+4>t V3 (4 + 2\/5)% ((4 + 2\/5)% V2 — 2(4 + 2\/5)% 4 2) t

+c3e 1 COs 1

(Alermiatunmiawanie  (V3(4+2v0)" (4+2v2)° VE-2(4+2v2)" +2)1

+cqe” 4 sin 1

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 100

-/

LDSolve [y''''[t]1+4xy' "' ' [t]+3*y[t]==t,y[t],t,IncludeSingularSolutions -> Truel

y(t) = cz exp (tRoot [#13+3#12 —3#1+3&, 2] ) +c3 exp (tRoot [7(7E13+3#12 —3#1+3&,3])
+ c1 exp (tRoot [#1° + 3#1% — 3#1 + 3&,1]) + g +che?




1.2 problem 2
Internal problem ID [813]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 4.1, Higher order linear differential equations. General theory. page 173
Problem number: 2.

ODE order: 4.

ODE degree: 1.

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

t(t _ 1) y//// 4 ety// + 4yt2 — 0

X Solution by Maple

-

dsolve (t+ (t-1) *dif£ (y () ,£84) rexp (£) *AifE (3 () , £$2) +4+t"24y (£)=0,y (t), singsol=all)

No solution found

X Solution by Mathematica

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

N
LDSolve [tx(t-1)*y' ' ' ' [t]+Exp[t]*y"' ' [t]1+4*t~2xy[t]==0,y[t],t, IncludeSingularSolutians -> True]

Not solved



1.3 problem 8

Internal problem ID [814]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,

Meade

Section: Chapter 4.1, Higher order linear differential equations. General theory. page 173
Problem number: 8.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

yllll + yll — 0

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

Ldsolve(diff(y(t),t$4)+diff(y(t),t$2)=0,y(t), singsol=all)

-/

y(t) = c1 + cot + cgsin (t) + c4 cos (t)

v/ Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 24

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

y(t) = c4t — c1 cos(t) — cosin(t) + c3



1.4 problem 9

Internal problem ID [815]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 4.1, Higher order linear differential equations. General theory. page 173
Problem number: 9.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing x]]

ylll+2yll_yl_2y:()

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

Ldsolve (diff (y(t),t$3)+2*xdiff (y(t),t$2)-diff (y(t),t)-2*y(t)=0,y(t), singsol=all) J

y(t) = e te; + e ey + caet

v/ Solution by Mathematica

Time used: 0.003 (sec). Leaf size: 28

LDSolve [y''' [t]+2*y' ' [t]-y' [t]1-2*y[t]==0,y[t],t,IncludeSingularSolutions -> True] J

y(t) = e ¥ (c2e’ + c3e® + 1)



1.5 problem 10

Internal problem ID [816]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,

Meade

Section: Chapter 4.1, Higher order linear differential equations. General theory. page 173

Problem number: 10.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing y]]

Yy

n

-y

1

0

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

Ldsolve (xxdiff (y(x) ,x$3)-diff (y(x),x$2)=0,y(x), singsol=all)

-/

y(z) = cox® + c3x + ¢;

v/ Solution by Mathematica

Time used: 0.023 (sec). Leaf size: 21

LDSolve [xxy'''[x]-y''[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(z) —

cz?
— + 3T + ¢

6



1.6 problem 11

Internal problem ID [817]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 4.1, Higher order linear differential equations. General theory. page 173
Problem number: 11.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _exact, _linear, _homogeneous]]

3, .m 2.1

2y +x%y" -2 +2y=0

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

e N
Ldsolve(x‘S*diff(y(x),x$3)+x‘2*diff(y(x),x$2)—2*x*diff(y(x),x)+2*y(x)=0,y(x), sin%%ol=all)

c
y(z) = ;1 + 2%cy + c32

v/ Solution by Mathematica

Time used: 0.004 (sec). Leaf size: 22

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

y(x) — c32® + com + %



1.7 problem 16

Internal problem ID [818]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 4.1, Higher order linear differential equations. General theory. page 173
Problem number: 16.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing x]]

ylll+2yll_yl_3y:()

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 181

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

<(188+12«/@) 3 74(188+12\/ﬁ) %+28> z

6(188+12x/§)%

y(z) = cre
(2s+ (188+1293) 3 +8(188+12v93) %>a: 2
- ; (V3 (188 +12v03)° - 28V3) 2
— e 12(188+1293) sin \/_ T
12 (188 +12v/93)°
(28+(188+12\/ﬁ) %+8(188+12\/ﬁ) %>z 2
- y (V3 (188+12v/93)° — 28v3)
T cse 12(188+12v/93) 3 cos

12 (188 + 12/93)°

v Solution by Mathematica

Time used: 0.003 (sec). Leaf size: 87

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

y(z) = co exp (zRoot [#1°+2#1> — #1—3&, 2] ) +c3 exp (zRoot [#1° +2#1> — #1 - 3&, 3] )
+ c1 exp (zRoot [#1% + 2#1% — #1 — 3&,1])
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1.8 problem 17

Internal problem ID [819]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 4.1, Higher order linear differential equations. General theory. page 173
Problem number: 17.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

tylll + 2yll _ yl + yt — ()

v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 183

Ldsolve(t*diff(y(t),t$3)+2*diff(y(t),t$2)—diff(y(t),t)+t*y(t)=0,y(t), singsol=allﬂ

1 ) t(iv3—1
y(t) = ¢y KummerM <§ — ﬁ, 1,’i\/§t> - ( : )

6
1 /3 t(iv3—1
~+ co KummerU (5 — %, 1,z'\/§t) e ( 2 )
t(iv3—1 1 y t(iv3+3 1
+ cze” ( 2 ) ((/ KummerU (5 — %,l,i\/gt) e ( 2 )dt> KummerM (5

— ?, 1,2'\/515) — KummerU (%

— ?, l,i\/§t> (/ KummerM <% _ %’ 1,’i\/§t> e_t(i\/2§+3> dt))




11

v/ Solution by Mathematica
Time used: 0.631 (sec). Leaf size: 452

LDSolve [txy' ' ' [t]+2*xy' ' [t]-y' [t]+t*y[t]==0,y[t],t,IncludeSingularSolutions -> TrueJ]

y(t)

| t
G HypergeometricU (é <3—i\/§) ’1’i\/§t> “ /1 K1) (

HypergeometriclF'1 (% (9 - Z\/g) ,

. ¢
+L L( -i(3i+v3 ,'x/§t) / -
aguerre ( 6Z< ? ) t Cs 1 K[2] (HypergeometriclF1 (1 (9 — iv/3) ,2,iv/3K|2]) Hyp
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1.9 problem 20

Internal problem ID [820]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 4.1, Higher order linear differential equations. General theory. page 173
Problem number: 20.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

2-t)y"+(2t-3)y" —yt+y=0

Given that one solution of the ode is

|
)

n

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

e B

Ldsolve([(Q-t)*diff(y(t),t$3)+(2*t-3)*diff(y(t),t$2)—t*diff(y(t),t)+y(t)=0,exp(t)1ﬁy(t), sings

y(t) = c1t + coe’ + czelt
v/ Solution by Mathematica
Time used: 0.074 (sec). Leaf size: 23

‘DSolve[(2—t)*y' " e]+(2%t-3)xy " ' [t]-t*y' [t]1+y[t]==0,y[t] ,t,IncludeSingularSolutiobs -> Truel

y(t) = cit + ef(ca(t — 4) + c3)
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1.10 problem 21

Internal problem ID [821]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 4.1, Higher order linear differential equations. General theory. page 173
Problem number: 21.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

2t+3)y" —3tt+2)y" +6(1+t)y —6y=0

Given that one solution of the ode is
= [t27t3]

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

\dsolve([t“2*(t+3)*diff(y(t),t$3)—3*t*(t+2)*diff(y(t),t$2)+6*(1+t)*diff(y(t),t)—6*&(t)=o,[t‘2,

y(t) = at? +t3cy +c3(t + 1)

v/ Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 53

LDSolve [t~2% (£+3) %y "' ' ' [t]-3%t* (£+2) %y ' ' [t]+6% (1+t)*y' [t]-6%y[t]==0,y[t],t, IncludeSJingularSolut

y(t) = %(—402 (=32 +t+1) +c3(38t + 1)(t — 1)* + 21 (¢((t — 3)t + 3) + 3))



2 Chapter 4.2, Higher order linear differential
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2.6 problem 13 . . . . ..
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2.8 problem 15 . . . . .. e
29 problem 16 . . . . . .. e e
2.10 problem 17 . . . . .. e e e e
2.11 problem 18 . . . . . .
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2.1 problem 8

Internal problem ID [822]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,

Meade

Section: Chapter 4.2, Higher order linear differential equations. Constant coefficients. page 180
Problem number: 8.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing x]]

ylll_yll_yl+y:0

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

Ldsolve(diff(y(x),x$3)—diff(y(x),x$2)—diff(y(x),x)+y(x)=0,y(x), singsol=all)

-/

y(z) = e “c1 + €%y + cze’x

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 25

DSolvely'''[x]-y'' [x]-y' [x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]

N

y(z) = cre™® + e"(csz + ¢2)
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2.2 problem 9

Internal problem ID [823]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 4.2, Higher order linear differential equations. Constant coefficients. page 180
Problem number: 9.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing x]]

ylll_3yll+3yl+y:0

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

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

1 1
) 23+1>m 393 <2§+1>a} 3935
y(x) = cle(_23+1)x + 62e< ’ sin <\/_2 °r + cze : cos \/_2 o

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 87

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

y(z) = c1exp (zRoot[#1% — 3#1° + 3#1 + 1&,1])
+ coexp (zRoot [#1% — 3#1° + 3#1 + 1&,2])
+ c3exp (zRoot [#1% — 3#1° + 3#1 + 1&, 3])
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2.3 problem 10

Internal problem ID [824]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 4.2, Higher order linear differential equations. Constant coefficients. page 180
Problem number: 10.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

yllll _ 4ylll + 4yll — 0

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

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

-/

y(z) = c1 + o + c3e* + ce®x

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 22

LDSolve [y''''[x]-4xy'"' "' [x]+4*y' "' [x]==0,y[x],x,IncludeSingularSolutions -> Truel J

y(x) = z(z(caz + c3) + ) + 1
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2.4 problem 11

Internal problem ID [825]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 4.2, Higher order linear differential equations. Constant coefficients. page 180
Problem number: 11.

ODE order: 6.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

y© +y=0
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 66
Ldsolve(diff(y(x),x$6)+y(x)=0,y(x), singsol=all) J

. V3z xr
y(x) = ¢y sin (z) + cos (z) ca + cse 2 sin <§>
Bz ., (X Vi x _\3e z
—c4€e” 2 8sin <—> +cse 2 cos <—> +cge” 2 cos (—)
2 2 2

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 74
LDSolve [y''''"' [x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True] J

y(z) = cocos(x) + cysin(z) + 6_@ ((cle‘/ggc + 63) cos (g) + (cee‘/g”” + C4> sin (g))
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2.5 problem 12

Internal problem ID [826]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 4.2, Higher order linear differential equations. Constant coefficients. page 180
Problem number: 12.

ODE order: 6.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

y(ﬁ) _ 3y//// + 33/” —y= 0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 43

Ldsolve(diff(y(x),x$6)-3*diff(y(x),x$4)+3*diff(y(x),x$2)-y(x)=0,y(x), singsol=allw

y(x) = e %cy + cre ™ x + cze "2 + c4e” + cse”x + cge”

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 41

-

N
LDSOlve [y''' ' [x]-3%y' ' ' [x]+3*y' ' [x]-y[x]==0,y[x] ,x,IncludeSingularSolutions -> J’rrue]

y(z) = e " (2(csz + ¢2) + €% (x(csz + ¢5) + 1) + 1)
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2.6 problem 13

Internal problem ID [827]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 4.2, Higher order linear differential equations. Constant coefficients. page 180
Problem number: 13.

ODE order: 6.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

y(6) _ y// =0
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 27
Ldsolve(diff(y(x),x$6)-diff(y(x),x$2)=0,y(x), singsol=all) J

y(z) = c1 + cox + 3677 + c4e” + c5sin (x) + ¢ cos (z)

v Solution by Mathematica
Time used: 0.112 (sec). Leaf size: 38

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

y(x) = c1€” + cze™ " + cgx — cg cos(z) — ¢y sin(z) + ¢5
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2.7 problem 14

Internal problem ID [828]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 4.2, Higher order linear differential equations. Constant coefficients. page 180
Problem number: 14.

ODE order: 5.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

y(5) _ 3y//// + 3y/// _ 3y// + 2y/ =0

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

Ldsolve(diff(y(x),x$5)-3*diff(y(x),x$4)+3*diff(y(x),x$3)-3*diff(y(x),x$2)+2*diff(¥kx),x)=0,y(x

y(z) = 1 + 26”4 c3e” + ¢y 8in (z) 4 ¢5 cos (x)

v/ Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 36

-

N
LDsolve [y''' ' ' [x]-3*y'' ' [x]+3xy' ' ' [x]-3xy' ' [x]+2*y' [x]==0,y[x] ,x,IncludeSingularSJolutions ->

2x

1
y(x) — c3e” + Jee” — e cos(z) + ¢ sin(x) + ¢5
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2.8 problem 15

Internal problem ID [829]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 4.2, Higher order linear differential equations. Constant coefficients. page 180
Problem number: 15.

ODE order: 8.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

y(S) + Sy”" + 16y =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 65

Ldsolve (diff (y(x),x$8)+8+diff (y(x) ,x$4)+16*y(x)=0,y(x), singsol=all) J

T x

y(z) = c1e7"sin (z) + cpe™ cos (z) + cse™“sin (z) £ + c4e ™" cos (z) x
+ cssin (x) " + ¢ cos () €” + crsin (z) e’z + cg cos (x) "z

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 238

LDSolve [D[y[x],{x,8}]1+8*y"'"'"'' [x]+3*y'"'' [x]+16*y[x]==0,y[x],x, IncludeSingularSolutiJons -> Truel

y(z) — c1exp (zRoot [#1° + 8#1* + 3#1° + 16&,1])
+ cy exp (zRoot [#1° + 8#1% + 341° + 16&, 2] )
+ cs exp (zRoot [#1° + 8#1% + 34#1° + 16&, 5] )
+ c exp (zRoot [#1° + 8#1% + 34#1° + 16&, 6] )
+ c3exp (zRoot [#1° + 8#1* + 3#1° + 16&, 3] )
+ caexp (zRoot [#1° + 8#1* + 3#1° + 16&,4])
+ c7 exp (zRoot [#1° + 8#1* + 3#1° + 16&, 7))
+ cs exp (zRoot [#1° + 8#1* + 3#1° + 16&, 8] )
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2.9 problem 16

Internal problem ID [830]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 4.2, Higher order linear differential equations. Constant coefficients. page 180
Problem number: 16.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

yllll + 2yll + y — 0

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

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

-/

y(z) = ¢y sin (z) + cos (z) c2 + c3sin (x) x + ¢4 cos (z) x

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 26

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

y(x) = (coz + c1) cos(z) + (cax + c3) sin(z)
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2.10 problem 17

Internal problem ID [831]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 4.2, Higher order linear differential equations. Constant coefficients. page 180
Problem number: 17.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing x]]

yll/ + 5yll + 6yl + 2y — 0

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

Ldsolve (diff (y(x) ,x$3)+5*diff (y(x) ,x$2)+6*diff (y(x) ,x)+2*y(x)=0,y(x), singsol=all)}

(V2-2)s —(2+v2)z

y(x) = e %c1 + coe + cze

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 43

LDSolve [y''' [x]+5*y'' [x]+6*y' [x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> TrueJ]

y(z) = e (e‘(@*ﬁ)”) (ch2\/§$ + cl> + c3>
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2.11 problem 18

Internal problem ID [832]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 4.2, Higher order linear differential equations. Constant coefficients. page 180
Problem number: 18.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

yl/ll _ 7ylll + 6y” + 30yl _ 36y — O

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 38

Ldsolve (diff (y(x) ,x$4)-7*diff (y(x) ,x$3)+6*diff (y(x) ,x$2)+30*diff (y(x),x) —36*y(x)=0},y(x) , sings

(3+v3)z o (-3+v3)e

y(z) = 16> + cre™* + cse + ¢y
v/ Solution by Mathematica

Time used: 0.003 (sec). Leaf size: 51

LDSolve [y''''[x]-7*y'"' "' [x]+6*y' "' [x]+30*y' [x]-36*y[x]==0,y[x] ,x,IncludeSingularSolthions -> Tru

y(z) — cle_<(\/§_3)x> + cze(3+\/§)x + 3672 4 e
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3.4 problem 11 . . . . . . . 301
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3.9 problem 16 . . . . . .. e 351
3.10 problem 17 . . . . . . L 361
3.11 problem 18 . . . . . . e 37

3.12 problem 19 . . . . .. e 38
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3.1 problem 8

Internal problem ID [833]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 6.2, The Laplace Transform. Solution of Initial Value Problems. page 255
Problem number: 8.

ODE order: 2.

ODE degree: 1.

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

y”_yl_6y:0

With initial conditions

[¥(0) = 1,4/(0) = —1]

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

Ldsolve([diff(y(t),t$2)—diff(y(t),t)—6*y(t)=0,y(0) =1, D(y)(0) = -11,y(®), singsc:J1=all)

y(t) _ (e5t +54) e—2t

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 21

LDSolve {y'' [t]-y' [t]1-6%y[t]1==0,{y[0]==1,y' [0]==-1}},y[t],t, IncludeSingularSolutians -> True]

4 L 41
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3.2 problem 9

Internal problem ID [834]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 6.2, The Laplace Transform. Solution of Initial Value Problems. page 255
Problem number: 9.

ODE order: 2.

ODE degree: 1.

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

y' +3y +2y=0

With initial conditions
[y(0) = 1,4'(0) = 0]

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 17

Ldsolve([diff(y(t),t$2)+3*diff(y(t),t)+2*y(t)=0,y(0) =1, D(y)(0) = 0],y(t), sing; 1=all)

y(t) =2e " —e

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18

e N
LDSolve [{y'' [t]1+3*y' [t]+2*y[t]==0,{y[0]==1,y' [0]==0}},y[t],t, Inc:ludeSingularSolutiJons -> True]

y(t) = e *(2¢" — 1)
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3.3 problem 10

Internal problem ID [835]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 6.2, The Laplace Transform. Solution of Initial Value Problems. page 255
Problem number: 10.

ODE order: 2.

ODE degree: 1.

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

y' =2y +2y=0

With initial conditions
[y(0) = 0,4'(0) = 1]

v Solution by Maple

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

Ldsolve([diff(y(t),t$2)—2*diff(y(t),t)+2*y(t)=0,y(0) = 0, D(y)(0) = 1],y(¢), sing; 1=all)

y(t) = sin (¢) e
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 11

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

y(t) — e'sin(t)
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3.4 problem 11

Internal problem ID [836]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 6.2, The Laplace Transform. Solution of Initial Value Problems. page 255
Problem number: 11.

ODE order: 2.

ODE degree: 1.

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

y' =2y +4y=0

With initial conditions
[y(0) = 2,4'(0) = 0]

v Solution by Maple
Time used: 0.032 (sec). Leaf size: 27

Ldsolve([diff(y(t),t$2)—2*diff(y(t),t)+4*y(t)=0,y(0) = 2, D(y)(0) = 0],y(t), sing; 1=all)

_2et(\/§ sin (v/3t) — 3cos (v/31))
3

y(t) =

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 37

‘ DSolve [{y'' [t]-2*y' [t]+4*y[t]==0,{y[0]==2,y' [0]==0}},y[t],t, IncludeSingularSolutibns -> True]

y(t) — —§6t<\/§sin (\/§t> — 3cos (\/§t>>
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3.5 problem 12

Internal problem ID [837]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 6.2, The Laplace Transform. Solution of Initial Value Problems. page 255
Problem number: 12.

ODE order: 2.

ODE degree: 1.

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

y'+2y +5y=0

With initial conditions

[¥(0) = 2,4/(0) = —1]

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

Ldsolve([diff(y(t),t$2)+2*diff(y(t),t)+5*y(t)=0,y(0) = 2, D(y)(0) = -11,y(®), sinéJsol=a11)

e *(sin (2t) + 4 cos (2t))
2

y(t) =

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 25

r

.
LDSolve [{y'' [t]1+2*y' [t]+5*y[t]==0,{y[0]==2,y"' [0]==-1}},y[t],¢t, IncludeSingularSolutJions -> True

y(t) = %e‘t(sin(%) + dcos(2t))
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3.6 problem 13

Internal problem ID [838]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 6.2, The Laplace Transform. Solution of Initial Value Problems. page 255
Problem number: 13.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

yllll _ 4ylll + 6y” _ 4yl + y — 0

With initial conditions

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 19

Ldsolve([diff(y(t),t$4)—4*diff(y(t),t$3)+6*diff(y(t),t$2)—4*diff(y(t),t)+y(t)=0,y(})) = 0, D(y)

e't(2t2 — 3t + 3)
3

y(t) =

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 22

LDSolve [{y'"'''[t]-4*y' ' ' [t]+6*y' ' [t]-4xy' [t]+y[t]1==0,{y[0]==0,y"' [0]==1,y'' [O] ==0,yJ' "' [0]==1}},

y(t) = %ett(t(2t _3)+3)
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3.7 problem 14

Internal problem ID [839]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 6.2, The Laplace Transform. Solution of Initial Value Problems. page 255
Problem number: 14.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

yllll _ 4y — 0

With initial conditions

v Solution by Maple
Time used: 0.063 (sec). Leaf size: 30

Ldsolve([diff(y(t),t$4)—4*y(t)=0,y(0) =1, D(y)(0) = 0, (DE@2)(y)(0) = 1, (DQE3) (yJ) (0) = 01,y¢(

3etV2  3e V2 cos (tv2)
— + +
8 8 4

y(t)

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 28

-

LDSolve {y''' ' [t]-4*y[t]==0,{y[0]==1,y' [0]==0,y' ' [0]==1,y"'"' ' [0]==0}},y([t],¢t, Inc:lud}aSingularSol

y(t) — i(cos (\/§t> + 3 cosh (ﬁt))
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3.8 problem 15

Internal problem ID [840]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 6.2, The Laplace Transform. Solution of Initial Value Problems. page 255
Problem number: 15.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + w?y — cos (2t) = 0

With initial conditions
[y(0) = 1,%/(0) = 0]

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

e

Ldsolve([diff(y(t),t$2)+omega"2*y(t)=cos(2*1:),y(O) =1, D(y)(0) = 0],y(t), singso£J=all)

cos (wt) w? — 5 cos (wt) + cos (2t)
y(t) = 24

v Solution by Mathematica
Time used: 0.096 (sec). Leaf size: 28

LDSolve {y'' [t]+w™2xy[t]==Cos[2*t] ,{y[0]==1,y' [0]==0}},y[t],¢t, IncludeSingularSolutJions -> True

(w? — 5) cos(tw) + cos(2t)
w? —4

y(t) —
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3.9 problem 16

Internal problem ID [841]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 6.2, The Laplace Transform. Solution of Initial Value Problems. page 255
Problem number: 16.

ODE order: 2.

ODE degree: 1.

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

' -2y +2y—et=0

With initial conditions
[y(0) = 0,4'(0) = 1]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 23

~N
3

Ldsolve([diff(y(t),t$2)—2*diff(y(t),t)+2*y(t)=exp(—t),y(O) = 0, D(y)(0) = 11,y(%) J singsol=all

y(t) = e?_t n (—cos(¢) +57sin (t)) e

v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 27

LDSolve [{y'' [t]1-2*y' [t]+2*y[t]==Exp[-t],{y[0]==0,y' [0]1==1}},y[t],t, IncludeSingularJSolutions ->

y(t) — é(e‘t — ¢H(cos(t) — Tsin(t)))
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3.10 problem 17

Internal problem ID [842]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 6.2, The Laplace Transform. Solution of Initial Value Problems. page 255
Problem number: 17.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

" 1 0<t<m
Yy 44y — =0
0 "<t<

With initial conditions
[y(0) = 1,%/(0) = 0]

v Solution by Maple
Time used: 0.125 (sec). Leaf size: 30

Ldsolve([diff(y(t),t$2)+4*y(t)=piecewise(O<=t and t<Pi,1,Pi<=t and t<infinity,0),yJ(0) = 1, D(y

cos(2t) t<0
y(t) — All + 3002(2t) t<m

cos(2t) w<t

v Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 31

LDSolve [{y'' [t]1+4*y[t]==Piecewise [{{1,0<t<Pi},{0,Pi<=t<Infinity}}],{y[0]==1,y' [0] =J=0}} ,y[tl,t,

cos(2t) t>7Vvt<0

vt~ 2(3cos(2t) + 1) True
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3.11 problem 18

Internal problem ID [843]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 6.2, The Laplace Transform. Solution of Initial Value Problems. page 255
Problem number: 18.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

" 1 0<t<1
Y 4+ 4y — =0
0 1<t<x

With initial conditions
[y(0) = 0,%'(0) = 0]

v/ Solution by Maple
Time used: 0.141 (sec). Leaf size: 38

e R
Ldsolve([diff(y(t),t$2)+4*y(t)=piecewise(0<=t and t<1,1,1<=t and t<infinity,o),y(oJ) = 0, D(y)(

0 t<O0
1 — cos (2t) t<1
cos(2t —2) —cos(2t) 1<t
y(t) = 1

v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 39

\ DSolve[{y'' [t]+4*y[t]==Piecewise[{{1,0<t<1},{0,1<=t<Infinity}}],{y[0]==0,y"' [0] ==0L}},y[t] »t,In

0 t<0
y(t) = { sin’(t) 0<t<1
—3sin(1)sin(1 —2¢)  True
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3.12 problem 19

Internal problem ID [844]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 6.2, The Laplace Transform. Solution of Initial Value Problems. page 255
Problem number: 19.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

t 0<t«l1
Yy +y— —t+2 1<t<2 |=0
0 2<t< o

With initial conditions
[y(0) = 1,7/(0) = 0]

v Solution by Maple
Time used: 0.187 (sec). Leaf size: 59

Ldsolve([diff(y(t),t$2)+y(t)=piecewise(0<=t and t<1,t,1<=t and t<2,2-t,2<=t and t<Jinfinity,0),

0 t<0

—sin (t) +¢t t<1
2sin(t—1)—t—sin(t)+2 t<2
| 2sin(t—1) —sin(t) —sin(t—2) 2<t

y(t) = cos (t) +
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v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 68

LDSolve [{y'' [t]+y[t]==Piecewise [{{t,0<t<1},{2-t,1<=t<2},{0,2<=t<Infinity}}],{y[0] =J=1 ,y' [01==0}

cos(t) t<0
o) > cos(t) — 4sin? (3) .sin(l —t) t>2
t + cos(t) — sin(¢) 0<t<1

—t + cos(t) — 2sin(1 —t) —sin(t) +2  True
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4.1 problem 1

Internal problem ID [845]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 6.4, The Laplace Transform. Differential equations with discontinuous forcing
functions. page 268

Problem number: 1.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

" 1 0<t<3nm
y +y-— =0
0 Ir<t<o

With initial conditions

[y(0) = 0,4'(0) = 1]
v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 32

‘dsolve( [diff (y(t),t$2)+y(t)=piecewise(0<=t and t<3*Pi,1,3*Pi<=t and t<infinity,0)

,y(0) =0, D

0 t<O0
y(t) =sin (t) — cos(t)—1 t<3m
2cos(t) 3m<t

v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 34

LDSolve [{y'' [t]+y[t]==Piecewise[{{1,0<=t<3%Pi},{0,3*Pi<=t<Infinity}}],{y[0]==0,y' [})] ==1}},y[t]

sin(t) t<0
y(t) = { sin(t) —2cos(t) t>3w
—cos(t) +sin(t) +1 True
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4.2 problem 2

Internal problem ID [846]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 6.4, The Laplace Transform. Differential equations with discontinuous forcing
functions. page 268

Problem number: 2.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

" , 1 71 <t<2m
Y +2y +2y— =0
0 otherwise

With initial conditions

[y(0) = 0,/(0) = 1]
v/ Solution by Maple
Time used: 0.5 (sec). Leaf size: 76

Ldsolve([diff(y(t),t$2)+2*diff(y(t),t)+2*y(t)=piecewise(Pi<=t and t<2*Pi,1,true,0)J,y(O) =0, D

e 'sin (¢) t<m
y(t) = M + e tsin (¢) + 3 t<2m

et ((cos(t)+sin(t))e?" +(cos(t)+sin(t))e™ +2sin(t))
2

2r <t

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 82

LDSolve [{y'' [t]+2*y' [t]+2*y[t]==Piecewise [{{1,Pi<=t<2*Pi},{0,True}}],{y[0]==0,y' [(;J] ==1}},y[t],

e " sin(t) t<m
y(t) = { ze7'(2sin(t) + €' + €™ (cos(t) +sin(t))) w<t< 2w
1e7(2sin(t) + €™ (1 + e™) (cos(t) + sin(t))) True
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4.3 problem 3

Internal problem ID [847]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 6.4, The Laplace Transform. Differential equations with discontinuous forcing
functions. page 268

Problem number: 3.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + 4y — sin (t) + Heaviside (—27 + t) sin (t) = 0

With initial conditions
[y(0) = 0,4'(0) = 0]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 20

Ldsolve([diff(y(t),t$2)+4*y(t)=sin(t)—Heaviside(t—2*Pi)*sin(t—2*Pi),y(O) =0, D(y)\J(O) = 0],y(t

u(t) = sin (¢) (-1 + Hea,viside3(—27r +t)) (cos (t) — 1)

v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 27

LDSolve [{y'' [t]1+4*y[t]==Sin[t]-UnitStep[t-2*Pi]l*Sin[t-2*Pi],{y[0]==0,y"' [0]1==0}},y [‘t] ,t,Include

y(t) — ge(zw — t) sin® (%) sin(t)



44

4.4 problem 4

Internal problem ID [848]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 6.4, The Laplace Transform. Differential equations with discontinuous forcing
functions. page 268

Problem number: 4.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

" , 1 0<t<10
y +3y +2y— =0
0 otherwise

With initial conditions
[y(0) = 0,4'(0) = 0]

v Solution by Maple
Time used: 0.235 (sec). Leaf size: 56

e

Ldsolve([diff(y(t),t$2)+3*diff(y(t),t)+2*y(t)=piecewise(O<=t and t<1o,1,true,0),y(Jo) =0, D(y)

0 t<0
1—2et+e 2 t <10
2 elO—t _ e—2t+20 -9 e—t + e—2t 10 S t

2
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v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 61

LDSolve [{y'' [t]1+3*y' [t]+2*y[t]==Piecewise [{{1,0<=t<10},{0,True}}],{y[0]==0,y' [0]==0}},y[t],t,I

0 t<0
y(t) = { le=2(—1+¢t)’ 0<t<10
se i (—1+¢€'% (-1 —e®+2¢")  True
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4.5 problem 5

Internal problem ID [849]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 6.4, The Laplace Transform. Differential equations with discontinuous forcing
functions. page 268

Problem number: 5.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y//+y/+%‘/_t+HeaViside<t_7_2r> (t_g> =0

With initial conditions
[y(0) = 0,%'(0) = 0]

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 63

e

Ldsolve([diff(y(t),t$2)+diff(y(t),t)+5/4*y(t)=t-Heaviside(t—Pi/2)*(t—Pi/2),y(O) =p D(y) (0) =

16 12Heaviside (t — %) (cos (t) + 4L§(t)> e~ 3ti

ylt) = =95~ 25

2(8 — 10t + 57) Heaviside (t — %) 4(4cos (t) — 3sin (t))e™z 4t
+ 25 * 25 5

v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 87

LDSolve [{y'' [t]+y' [t]1+5/4*y[t]==t-UnitStep[t-Pi/2]*(t-Pi/2),{y[0]==0,y' [0] ==0}},y[Jt] ,t,Include

> o (5t + e7/2(4 cos(t) — 3sin(t)) — 4) <
Yy —
2¢7"/2(8 cos(t) — 6sin(t) — 2e™*(3 cos(t) + 4sin(t)) + 5e"/?w)  True
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4.6 problem 6

Internal problem ID [850]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 6.4, The Laplace Transform. Differential equations with discontinuous forcing
functions. page 268

Problem number: 6.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

5 sin(t) 0<t<m
Yy - ) =0
4 0 otherwise

With initial conditions
[y(0) = 0,4'(0) = 0]

v/ Solution by Maple
Time used: 0.453 (sec). Leaf size: 59

e

Ldsolve([diff(y(t),t$2)+diff(y(t),t)+5/4*y(t)=piecewise(0<=t and t<Pi,sin(t),true,})),y(O) =0,

0 t<0
4 (4cos (t) +sin (£)) e 2 —4cos (t) +sin(t) t<m
(4 cos (t) + sin (t)) (e_% - e_%+%> <t

17
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v/ Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 72

LDSolve [{y''[t]l+y' [t]1+5/4*y[t]==Piecewise[{{Sin[t],0<=t<Pi},{0,True}}],{y[0]==0,y 'J[O] ==0}},y[t

0 t<0
y(t) = { £ (—4cos(t) +sin(t) + e /2(4cos(t) +sin(t))) 0<t<m

—Le72(—1+ €™/?) (4 cos(t) + sin(t)) True
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4.7 problem 7

Internal problem ID [851]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 6.4, The Laplace Transform. Differential equations with discontinuous forcing
functions. page 268

Problem number: 7.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + 4y — Heaviside (—7 + t) + Heaviside (—37 +t) =0

With initial conditions
[y(0) = 0,4'(0) = 0]

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

Ldsolve([diff (y(t) ,t$2) +4*y(t)=Heaviside (t-Pi)-Heaviside (t-3*Pi) ,y(0) = 0, D(y) (O)\J = 0],y(®),

(—1+ cos (2t)) (— Heaviside (—m + t) + Heaviside (—37 + t))

y(t) = 1

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 25

LDSolve [{y'' [t]1+4*y[t]==UnitStep[t-Pi]-UnitStep[t-3*Pi],{y[0]==0,y' [0]==0}},y[t],t,IncludeSing

sin® () T<t<3m

True

o
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4.8 problem 8

Internal problem ID [852]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 6.4, The Laplace Transform. Differential equations with discontinuous forcing
functions. page 268

Problem number: 8.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

y//// + 5y” + 4y — 1 + Heaviside (—77 + t) =0

With initial conditions

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 27

Ldsolve([diff(y(t),t$4)+5*diff(y(t),t$2)+4*y(t)=1—Heaviside(t—Pi),y(O) = 0, D(y) ((;J) = 0, (De@2

(cos (t) + 1)* Heaviside (—7 + t) 4 (cos (t) — 1)°
6 6

y(t) =—

v Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 29

LDSolve [{y''' ' [t]+5*y"' ' [t]+4*y[t]==1-UnitStep[t-Pil,{y[0]==0,y' [0]==0,y"' ' [0]== ,y'J' '[0]==0}},y

%sin4 (%) t<m

2 cos(t)
—=5~ True

y(t) = {
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4.9 problem 11(b)

Internal problem ID [853]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 6.4, The Laplace Transform. Differential equations with discontinuous forcing
functions. page 268

Problem number: 11(b).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

w, w . 3 . 5
U +Z+u—k Heaviside t—§ — Heaviside t—§ =0

With initial conditions

[u(0) = 0,'(0) = 0]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 117

‘ dsolve([diff (u(t),t$2)+1/4xdiff (u(t) ,t)+u(t)=k*(Heaviside (t—3/2)—Heaviside(t—5/2)b ,u(0) =

u(t) =
k(HeaViside (t ) V/Te 5+16 sin (3‘[(2’: 3)> — Heaviside (t - g) V7e 5% sin (%ﬁt_@) — 21 He:

v/ Solution by Mathematica
Time used: 0.105 (sec). Leaf size: 182

[DSolve [{u''[t]+1/4*u' [t]+ul[t]==k*(UnitStep[t-3/2]-UnitStep[t-5/2]),{ul0]==0,u’ [0]}=0}} ,ultl,t

u(t)

Lets—4 (yTsin (Ev/7(3 — 2t)) — 21 cos (EV7(3 —2t))) k+k
Lets—sk(—21cos (Zv/7(3 — 2t)) + 21¢/ecos (2vT(5 — 2t)) + V7 (sin (2v/7(3 — 2t)) — Yesin (

- {
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4.10 problem 11(c) k=1/2
Internal problem ID [854]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 6.4, The Laplace Transform. Differential equations with discontinuous forcing
functions. page 268

Problem number: 11(c) k=1/2.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

- o N Heaviside (¢ — 3)  Heaviside (¢ — 2
'+ — +u—

) _
4 2 + 2 =0

With initial conditions

[u(0) = 0,4'(0) = 0]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 115

[dsolve( [diff (u(t),t$2)+1/4xdiff (u(t) ,t)+u(t)=1/2*(Heaviside(t-3/2)-Heaviside (t—5/}2) Y,u(0) =0

.. _ty 5 3V7 (2t=5
_ Heaviside (t—2) Heaviside (t — 2) Heaviside (¢ — 5) V7e s %10 sin ( ie )>

u0= 2 - 2 * 42
Heaviside (¢t — 3) V/7e %16 sin <3\f#?—3))
- 2 h
I, ity 37 (265
. Heaviside (t — 3) e 28+16 cos (%)

Heaviside (t — 2) e~ 516 cos (%ﬁ)

2
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v/ Solution by Mathematica
Time used: 0.067 (sec). Leaf size: 182

LDSolve [{u''[t]+1/4*u' [t]+ult]==1/2*(UnitStep[t-3/2]-UnitStep[t-5/2]) ,{ul0]==0,u"’ [P] ==0}},u[t]

u(t)

= {

Lets~s (VTsin (2v/7(3 — 2t)) — 21 cos (2v/7(3 - 2t))) + 1
Lews—s(—21cos (2v/7(3 — 2t)) + 21/ecos (SV7(5 — 2t)) + V/7(sin (2V7(3 — 2t)) — esin (2
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4.11 problem 12

Internal problem ID [855]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 6.4, The Laplace Transform. Differential equations with discontinuous forcing
functions. page 268

Problem number: 12.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

an %’ u— Heaviside (t — 5) (t — 5) — He;gaviside (t—5—k)(t—5—k)

=0

With initial conditions

[u(0) = 0,'(0) = 0]

v/ Solution by Maple
Time used: 0.453 (sec). Leaf size: 182

e

Ldsolve ([diff(u(t),t$2)+1/4xdiff (u(t),t)+u(t)=1/kx(Heaviside(t-5)*(t-5)-Heaviside (\Jt— (5+k) ) *(t-

u(t)
cos 15ﬁ
—31(Heaviside (5 + k) + Heaviside (t — 5 — k) — 1) (((sin <M> VT + w) Cos (3‘ﬁk> + sin
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v/ Solution by Mathematica
Time used: 7.337 (sec). Leaf size: 436

LDSolve [{u''[t]+1/4*u’' [t]+ul[t]==1/k*(UnitStep[t-5]*(t-5)-UnitStep [t-(5+k)]*(t- (5+kJ) ) ) ,{ul0]==

u(t)

e—t/8 (-21(4k+21) cos(s\sﬁt>+e% (21 cos(gﬁ(k—t+5))+31f7sin(gﬁ(k—t+5)))+ﬁ(11—4k) sin<3ft)+(21et/8(4t—21)+e5/8 (2
_>
u(t)

e~ t/8 ((3ﬁet/8(4t—21)+e5/8 (3ﬁ cos(gﬁ(t—s,)) —31 sin(gﬁ(t—5)))>9(t—5)+ (—3ﬁet/8(—4k+4t—21)—e% (3f7cos(§ﬁ(k—t+

- 124/7k
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5.1 problem 1

Internal problem ID [856]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 6.5, The Laplace Transform. Impulse functions. page 273

Problem number: 1.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Y +2y +2y— (6(—7+1¢)=0

With initial conditions
[y(0) = 1,'(0) = 0]

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

Ldsolve([diff(y(t),t$2)+2*diff(y(t),t)+2*y(t)=Dirac(t—Pi),y(O) =1, D(y () = O],yJ(t), singsol

y(t) = —sin (t) Heaviside (—7 + t) " + e *(cos (¢) + sin ())

v/ Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 29

LDSolve[{y"[t]+2*y'[t]+2*y[t]==DiracDe1ta[t—Pi],{y[0]==1,y'[0]==0}},y[t],t,Inclu?FSingularSol

y(t) — e7*(—e"0(t — ) sin(t) + sin(t) + cos(t))
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5.2 problem 2

Internal problem ID [857]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 6.5, The Laplace Transform. Impulse functions. page 273

Problem number: 2.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y' +4y — (6(—m+1t) +6(—2r+¢) =0

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)+4*y(t)=Dirac(t—Pi)-Dirac(t—2*Pi),y(O) =0, D(y) (0) = O],y{k), singsol=

u(t) = (Heaviside (—27 + t) — Heaviside (—7 + t)) sin (2¢)
T 2

v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 25

LDSolve [{y'' [t]1+4*y[t]==DiracDelta[t-Pi]-DiracDelta[t-2*Pi],{y[0]==0,y' [0]1==0}},y [Jt] ,t,Include

y(t) = (0(t — ) — 0(t — 2m)) sin(¢) cos(t)
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5.3 problem 3

Internal problem ID [858]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 6.5, The Laplace Transform. Impulse functions. page 273

Problem number: 3.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Y + 3y + 2y — (6(t —5)) — Heaviside (—10 +¢) =0

With initial conditions

y(0) =0,4'(0) =3

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 70

Ldsolve([diff(y(t),t$2)+3*diff(y(t),t)+2*y(t)=Dirac(t-5)+Heaviside(t-10),y(O) = O,J D(y)(0) =1

e—2t 5 1 t
(t) 2 leaviside (t — 5) € 26+10 + Heaviside (t — 5) e t+5 + leay ISIde( -10 + )
e — iside (—1 t —2t+20 —t
Heavisid (_10 + t) e10 t Heavisid ( 0+ ) e 2

2 2
v/ Solution by Mathematica
Time used: 0.161 (sec). Leaf size: 71

LDSolve [{y'' [t]+3xy' [t]+2*y[t]==DiracDelta[t-5]+UnitStep[t-10],{y[0]==0,y' [0] ==1/2J}} ,y[t],t,In

y(t) — %e‘zt <2€5 (et — 65) 6(t—5)+ (610 — et)2 (—0(10 — t)) + €' + e* — 2e'10 4 20 — 1>
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5.4 problem 4

Internal problem ID [859]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 6.5, The Laplace Transform. Impulse functions. page 273

Problem number: 4.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Y’ +2y + 3y —sin(t) — (6(-=37r+1) =0

With initial conditions
[y(0) = 0,'(0) = 0]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 54

Ldsolve([diff(y(t),t$2)+2*diff(y(t),t)+3*y(t)=sin(t)+Dirac(t—3*Pi),y(O) = 0, D(y) (P) = 0],y(t)

u(t) = et cos4 (tv/2) N V2 &3t Heaviside (—37r2 +t)sin (V2 (—37 + 1)) N sin4(t) B cos4 ()

v/ Solution by Mathematica
Time used: 0.796 (sec). Leaf size: 80

-

DSolve[{y'' [t]+2xy' [t]1+3*y[t]==Sin[t]+DiracDelta[t-3*Pi],{y[0]==0,y' [0]==1/2}},y [\M ,t,Include

N\

y(t) — ie‘t (—2\/563“«9(75 — 3r) sin (\@(3% - t)) + v/2sin (\/§t> + cos <\/§t>
+ €'(sin(t) — cos(t)))
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5.5 problem 5

Internal problem ID [860]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 6.5, The Laplace Transform. Impulse functions. page 273

Problem number: 5.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Y +y— (6(—2m +1t))cos(t) =0

With initial conditions
[y(0) = 0,'(0) = 1]

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

Ldsolve([diff(y(t),t$2)+y(t)=Dirac(t—2*Pi)*cos(t),y(O) = 0, D(y)(0) = 1],y(¢), sinﬁsol=a11)

y(t) = sin (t) (Heaviside (—27 + t) + 1)

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

LDSolve [{y'' [t]+y[t]==DiracDelta[t-2*Pi]*Cos[t],{y[0]==0,y' [0]==1}},y[t],t, IncludeFingularSolu

y(t) = (0(t — 27) + 1) sin(t)
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5.6 problem 6

Internal problem ID [861]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 6.5, The Laplace Transform. Impulse functions. page 273

Problem number: 6.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y”+4y—2<5<t— %)) —0

With initial conditions

[y(0) = 0,%'(0) = 0]

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

e

Ldsolve([diff(y(t),t$2)+4*y(t)=2*Dirac(t-Pi/4),y(O) = 0, D(y)(0) = 0],y(¢), singso\J1=all)

y(t) = — Heaviside (t - %) cos (2t)

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 25

LDSolve [{y'' [t]+4*y[t]==2#DiracDelta[t-Pi/4],{y[0]==0,y' [0]==1}},y[t],t, IncludeSinPularSolutio

y(t) — sin(t) cos(t) — 6(4t — ) cos(2t)
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5.7 problem 7

Internal problem ID [862]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 6.5, The Laplace Transform. Impulse functions. page 273

Problem number: 7.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + 2y + 2y — cos (t) — (6(7:_%)) -0

With initial conditions

[y(0) = 0,%'(0) = 0]

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 47

e

Ldsolve([diff(y(t),t$2)+2*diff(y(t),t)+2*y(t)=cos(t)+Dirac(t—Pi/2),y(O) = 0, D(y){b) = 01,y(t)

(—cos(t) —3sin(t)) e cos(t) 2sin(t)
) + ) + )

y(t) = — cos (t) Heaviside (t — g) 3 4

v/ Solution by Mathematica
Time used: 0.08 (sec). Leaf size: 50

DSolve[{y'' [t]+2*xy' [t]+2*y[t]==Cos[t]+DiracDelta[t-Pi/2],{y[0]==0,y"' [0]==0}},y[t],t,IncludeSi

N\

y(t) — %e‘t((—5e”/20(2t —m) + €' — 1) cos(t) + (2¢" — 3) sin(¢))
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5.8 problem 8

Internal problem ID [863]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 6.5, The Laplace Transform. Impulse functions. page 273

Problem number: 8.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

n__

y—(6(t—-1)=0

Y

With initial conditions

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

Ldsolve([diff(y(t),t$4)-y(t)=Dirac(t—1),y(O) = 0, D(y)(0) = 0, (DEE2)(y)(0) = 0, (})@@3) () (0)

Heaviside (¢ — 1) (e} — e ! — 2sin (t — 1))
y(t) = 1

v/ Solution by Mathematica
Time used: 0.097 (sec). Leaf size: 28

-

DSolve[{y''''[t]-y[t]==DiracDelta[t-1],{y[0]==0,y'[0]==0,y''[0]==0,y"'"'"'[0]==0}} ,3;[t] ,t,Includ

N\

(t) = 30(t — 1)(sin(1 — 1) — sinh(1 — 1))
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5.9 problem 10(a)

Internal problem ID [864]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 6.5, The Laplace Transform. Impulse functions. page 273

Problem number: 10(a).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

v+ 5y —(6(t-1)=0

With initial conditions

[¥(0) = 0,%/(0) = 0]

v Solution by Maple
Time used: 0.032 (sec). Leaf size: 28

e

kdsolve([diff(y(t),t$2)+1/2*diff(y(t),t)+y(t)=Dirac(t—1),y(O) = 0, D(y)(0) = O],y(\Jt), singsol=

4 Heaviside (t — 1) e1~44/15 sin (@)
y(t) = =

v Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 40

LDSolve [{y'' [t]1+1/2*y' [t]1+y[t]==DiracDelta[t-1],{y[0]==0,y' [0]==0}},y([t],t, Include?FingularSolu

des~10(t — 1) sin (1v/15(t — 1))
V15

y(t) —
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5.10 problem 10(c)

Internal problem ID [865]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 6.5, The Laplace Transform. Impulse functions. page 273

Problem number: 10(c).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

/

v+ Hy—(6(t-1)=0

With initial conditions

[¥(0) = 0,%/(0) = 0]

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 28

e

kdsolve([diff(y(t),t$2)+1/4*diff(y(t),t)+y(t)=Dirac(t—1),y(O) = 0, D(y)(0) = O],y(\Jt), singsol=

8 Heaviside (t — 1) e3~5+/7 sin (3\ﬁg—1)>
y(t) = 5

v Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 42

LDSolve [{y'' [t]1+1/4xy' [t]1+y[t]==DiracDelta[t-1],{y[0]==0,y' [0]==0}},y([t],t, Include?FingularSolu

8es~50(t — 1) sin (3/7(t — 1))
y(t) = 37
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5.11 problem 12

Internal problem ID [866]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 6.5, The Laplace Transform. Impulse functions. page 273

Problem number: 12.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

_ Heaviside (¢ — 4+ k) — Heaviside (t —4 — k)
2k

y'+y =0

With initial conditions
[y(0) = 0,%'(0) = 0]

v Solution by Maple
Time used: 0.109 (sec). Leaf size: 83

Ldsolve([diff(y(t),t$2)+y(t)=1/(2*k)*(Heaviside(t-(4—k)) - Heaviside(t-(4+k)) ),XKO) = 0, D(y

y(?)
(Heaviside (4 + k) + Heaviside (t —4 — k) — 1) cos (—t + 4 + k) — Heaviside (t — 4 — k) + (—cos (t — 4-

v/ Solution by Mathematica
Time used: 0.676 (sec). Leaf size: 181

-

DSolve [{y'' [t]1+y[t]==1/(2%k)*(UnitStep[t-(4-k)] - UnitStep[t-(4+k)] ),{y[0]==0, 3;' [0]==03}},y(

N\

(cos(k—t+4)—1)9(—k+t—4)2—k(cos(_k_t+4)_1)0(k+t_4) if —4<k<4

cos(—k—t+4)—cos(t)+(cos(k—t+4)—1)3](6—k+t—4)—(cos(—k—t+4)—1)0(k+t—4) ifk>4

—cos(k—t+4)+cos(t)+(Cos(k—t+4)—1)2015—16+t—4)—(cos(—k—t+4)—1)9(k+t—4) ifk < —4
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5.12 problem 19(a)

Internal problem ID [867]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 6.5, The Laplace Transform. Impulse functions. page 273

Problem number: 19(a).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y'+2y +2y— f(t)=0

With initial conditions
[y(0) = 0,'(0) = 0]

v/ Solution by Maple
Time used: 0.093 (sec). Leaf size: 43

-

Ldsolve([diff(y(t),t$2)+2*diff(y(t),t)+2*y(t)=f(t),y(0) = 0, D(y)(0) = 01,y(t), si]ngsopau)

y(t)

= (sin (t) ( /0 t f(_z1)cos (_21) e—“d_zl)
_ cos (£) < /0 " H at)sin (_zd) e—“d_zl)) ot

v Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 98

‘ DSolve [{y'' [t]1+2*y' [t]+2*y[t]==f[t],{y[0]==0,y' [0]==0}},y[t],t, IncludeSingularSol\utions -> Tr

yt) = e (sin(t) (/1 KW cos(K 1)) f(K[1])dK 1] —/1 il cos(K[l])f(K[l])dK[l])
+ cos(t) ( /1 —eX f(K[2]) sin(K[2])dK[2] — /1 —eKBl f(K[2])sin(K[2])dK[2]>)
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5.13 problem 19(b)

Internal problem ID [868]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade

Section: Chapter 6.5, The Laplace Transform. Impulse functions. page 273

Problem number: 19(b).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Y +2y +2y— (6(—7+1¢)=0

With initial conditions
[y(0) = 0,'(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)+2*y(t)=Dirac(t—Pi),y(O) =0, D(y)(0) = O],ykt), singsol

y(t) = —sin (t) Heaviside (—m + t) €™

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 22

LDSolve[{y"[t]+2*y'[t]+2*y[t]==DiracDe1ta[t—Pi],{y[0]==0,y'[0]==0}},y[t],t,Inclu?FSingularSol

y(t) = —e"'9(t — ) sin(t)
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