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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]]

y/III + 4ylll + 3y — t

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 182

-

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

-/

t <(¢§—2) (a+2v2) 3 —2(4+2v2) 3 —2>

t
y(t) = 5 + e_tcl + Co€ 2

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

+c3e” 1 Cos 1

ol
|

() @aniapaain)(a+2v2) (24 (V2-2) (4+2V)

+cqe” 4 sin 1

)3

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

-

.
DSolvel[y''''[t]+4*y"'"'' [t]+3*y[t]l==t,y[t],t,IncludeSingularSolutions -> True]

N\ J

y(t) — coexp (tRoot [#1° + 3#1% — 3#1 + 3&, 2])
+ c3 exp (tRoot[#1% + 3#1% — 3#1 + 3&, 3])

+qam@RmQ#P+3#ﬁ—3#L+%@ﬂy+§+gft




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(—l 4 t) y//// + ety// + 4yt2 =0

X Solution by Maple

Ldsolve(t*(t—l)*diff(y(t),t$4)+exp(t)*diff(y(t),t$2)+4*t‘2*y(t)=0,y(t), singsg}=all)

No solution found

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

N

DSolve [tx(t-1)*y'"'' ' [t]1+Exp[t]*y"'' [t]+4*t~2*y[t]==0,y[t],t, IncludeSingularSol#tions -> Truel

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) J

y(t) = c1 + cat + cgsin (t) + ¢4 cos (t)

v/ Solution by Mathematica
Time used: 0.098 (sec). Leaf size: 24

( hY

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

y(t) — cat — 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]]

y///+2yll _ y/ _ 2y — 0

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

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

y(t) = (16 + cze’ + cp) e

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 28

DSolvely'''[t]l+2xy''[t]-y' [t]-2*y[t]==0,y[t],t,IncludeSingularSolutions -> Tr#le]

N

y(t) = e (coe’ + 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]]

xylll _ yll — 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) J

y(x) = 32 + o + ¢

v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 21

e

kDSolve [x*xy'''[x]-y'' [x]==0,y[x],x,IncludeSingularSolutions -> True]

~—

3
1z
y(x) — 1T+63x+02



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]]

x3y”’ + xzy" _ 2y/:r 4 23/ =0

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

Ldsolve(x"3*diff (y(x),x$3)+x~2%diff (y (x) ,x$2) -2%x*diff (y(x) ,x)+2xy(x)=0,y(x), jsingsol=a11)

cox® + 12 + C3

y(z) =

T

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

LDSolve [x~3xy' ' ' [x]+x"2*y' ' [x]-2*x*y' [x]+2*y[x]==0,y[x] ,x,IncludeSingularSolutjions -> True]

c
y(z) = c32® + oz + ;1



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]]

y///+2yll _ y/ _ 3y — 0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 183

Ldsolve(diff(y(x),x$3)+2*diff(y(x),x$2)—diff(y(x),x)—3*y(x)=0,y(x), singsol=a;})

2
2 (—W+(188+12\/@) 3 —7)

3(188+12x/@)%

y(z) = cre
2 1
(28+ (188+12v/93) 3 +8(188+1203) 3 ) z 2
- 1 V3 ((188+12v3V31)* - 28)
— cye 12(188+1293) 3 sin .
12 (188 + 12v/3+/31)*
(2s+(188+12\/ﬁ)%+8(188+12\/ﬁ)%>z 2
- . V3 ((188 +12v3V31)* - 28)
¥ cse 12(188+12v93) 3 cos

W=

12 (188 + 12/3/31)



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

e

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

y(z) — c2 exp (zRoot [#13 + 2417 — #1 — 3&, 2])
+ c3exp (mRoot [#13 + 2#1% — #1 — 3&, 3})
+ c1 exp (wRoot [#13 + 2#1% — 41 — 3&, lD

10



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]]

tyl” + 2y// _ y/ + yt — 0

v Solution by Maple
Time used: 0.078 (sec). Leaf size: 159

[dsolve(t*diff(y(t),t$3)+2*diff(y(t),t$2)—diff(y(t),t)+t*y(t)=0,y(t), singsol%%ll)

_t(vey) 1
y(t) =e 2 KummerM 3

y y t(iv3+3
— %,1,11\/51&) (/KummerU (1 @,1&'\/515) e ( 2 )dt) c3

2 6
1
— KummerU (5

1 1 y t(iv3+3
— %,1,&@1&) (/KummerM (— — @,1,2'\/515) e ( 2 )dt> C3

2 6

1 1 4
+ ¢; KummerM (5 — %, 1,@'\/575) + ¢ KummerU (5 — %, 1,i\/§t>>

11



v/ Solution by Mathematica
Time used: 0.639 (sec). Leaf size: 520

e B

kDSolve [txy' ' ' [t]+2*xy' ' [t]-y' [t]1+t*y[t]==0,y[t],t,IncludeSingularSolutions -> jl‘rue]

y(t)

1 . t
sy e2 <t—z\/§t) (03 HypergeometricU (é <3—i\/§> , 1, 'L\/§t> / (
1

-1- z\/g) K[1] (HypergeometriclF1 (é

t
+ c3 Laguerrel, (%z <3i + \/§> ,i\/gt) /
1
2ie%i (3i+‘/§> K2 Hypergeometric!
(=i + v/3) K[2] (HypergeometriclF1 (1 (9 — iv/3) ,2,iv/3K|[2]) HypergeometricU (; (3 —iv/3) , 1,

1
+ c¢; HypergeometricU (6 <3 — zx/g) , 1, zx/gt)

+ ¢ LaguerrelL (éz (32’ + \/§> ,i\/§t>)

12



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]]

(—t+2)y" + (-3+2t)y" —ty +y=0

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

s

Ldsolve([(Q-t)*diff(y(t),t$3)+(2*t-3)*diff(y(t),t$2)—t*diff(y(t),t)+y(t)=0,exﬁ}t)],singsol=al

y(t) = e'(cst + c2) + it

v/ Solution by Mathematica
Time used: 0.079 (sec). Leaf size: 28

LDSolve [(2-t)*y' ' ' [t]+(2*t-3) xy"' ' [t]-t*y' [t]+y[t]==0,y([t],t, IncludeSingularSolPtions -> True]

y(t) = t(cae’ + c1) + (c3 — 4ep)e’

13



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]]

2t+3)y" —3t2+t)y" +6(t+1)y —6y=0

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 19

e

tdsolve( [£~2% (t+3) *diff (y(t) , t$3) -3kt (t+2) xdiff (y(t) ,t$2) +6% (1+t)*diff (y(t) t}) ~6xy (£)=0, [t"2

y(t) = ot + 1t + cst 4¢3

v/ Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 58

-

N
LDSolve [£72x (£+3) *y' ' ' [t]-3ktx (t+2) *y' ' [t]+6* (1+t) *y' [t]-6*y[t]==0,y[t],t, InclPdeSingularSolu

y(t) — %(201(753 —32+3t+3) —(t—1) (dea(t® — 2t — 1) + c3(—3t* + 2t + 1)))

14
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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: 0.015 (sec). Leaf size: 19

dsolve(diff (y(x) ,x$3)-diff (y(x),x$2)-diff (y(x),x)+y(x)=0,y(x), singsol=all)

N J

y(x) = e %c; + (c3x + ¢3) €°

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

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

y(x) = cre™® + €"(csz + ¢2)

16



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: 0.015 (sec). Leaf size: 58

dsolve(diff (y(x),x$3)-3*diff (y(x),x$2)+3*diff (y(x),x)+y(x)=0,y(x), singsol=a1#)

N

_(2%_1>1- <2§+2>x _ (25432 <2§+2>$ 2532
y(z) = cre +ce” 2 sin 5 +cze” 2z cos 5

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

LDSolve [y''' [x]-3*y'' [x]+3*y' [x]+y[x]==0,y[x],x,IncludeSingularSolutions -> Trﬁ.\e]

y(x) = ¢y exp (xRoot [#13 — 34#1% + 3#1 + 1&, 1})
+ co exp (zRoot [#13 — 34#1% + 3#1 + 1&, 2])
+ c3exp (zRoot [#13 — 3#1% + 3#1 + 1&, 3])

17



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: 19

dsolve (diff (y(x) ,x$4)-4*diff (y(x) ,x$3)+4xdiff (y(x),x$2)=0,y(x), singsol=all)

N

y(z) = (csz + c3) €® + oz +¢;

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

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

y(x) = z(z(caz + c3) + ) + 1

18



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: 0.016 (sec). Leaf size: 56

Ldsolve(diff(y(x),x$6)+y(x)=0,y(x), singsol=all)

. z x _\V3a
y(z) = (— sin (§> C4 + cg COS (§>> e
. x X VEY .
+ (sm <§> c3 + cos <§> c5> e 2 +c¢sin(z)+ cocos(x)

M

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 92

‘DSolve [y''''"' [x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(z) — e (cle\/?:ﬁc + c3> cos (g) + co cos(z)

_VBz z VBz x .
+cqe” 2 sin (§> + cge 2 sin <§> + ¢5 sin(x)

19



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(s) _ 3y//// + 3y// —y=0

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

Ldsolve(diff(y(x),x$6)-3*diff(Y(X),X$4)+3*diff(y(X)’X$2)_V(X)=O’Y(X)’ singsolf%ll)

y(z) = (cex® + sz + cs) €% + €% (32 + 27 + 1)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 50

e

LDSolve [y'''' "' [x]-3xy' ' "' [x]+3*y"' ' [x]-y[x]==0,y[x] ,x,IncludeSingularSolutionsJ -> True]

y(z) = e " (2% (cee™ + c3) + z(c5€™ + ¢2) + ca€™ + 1)

20



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: 0.0 (sec). Leaf size: 27

Ldsolve(diff(y(x),x$6)—diff(y(x),x$2)=0,y(x), singsol=all)

y(z) = c1 + cox + c3€” + c4e™ + ¢y sin (x) + ¢ cos ()

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

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

y(x) = c1€” + c3e® + cgx — c cos(x) — ¢y sin(x) + ¢

21



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*di‘ f(y(x),x)=0,y(

y(x) = 1 + €%y + c3* + ¢y 8in (2) + ¢ cos ()

v/ Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 36

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

2x

1
y(z) = c3e” + Qe — e cos(z) + ¢y sin(z) + 5

22



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) + 8y”” + 16y =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 47

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

y(x) = ((caz+co) cos (z)+sin (x) (csz+c1)) e+ ((cgx+cg) cos (z)+sin (z) (crz+c5)) €°

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

‘ DSolve[D[y[x],{x,8}]+8*y'"''"' [x]+3*y'"'"' [x]+16*y[x]==0,y[x],x, IncludeSingularSo#utions -> True

y(z) — c1 exp (zRoot [#1° + 84 1* + 3#1° + 16&, 1))

+ cp exp (zRoot [#1° + 8#1* + 3#1° + 16&, 2]
+ c5 exp (zRoot [#1° + 8#1* + 3#1° + 16&, 5]
+ co exp (zRoot [#1° + 8#1* + 3#1° + 16&, 6]
+ cz exp (zRoot [#1° + 8#1* + 3#1° + 16&, 3]
+ ¢y exp (zRoot [#18 + 841* 4 3413 + 16&, 4]
+ c7 exp (zRoot [#18 + 8#1* + 3413 + 16&, 7]
+ cg exp (zRoot [#18 + 8#1* + 3413 + 16&, 8]

)
)
)
)
)
)
)

23



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: 0.0 (sec). Leaf size: 21

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

N J

y(x) = (ca + ¢2) cos (x) + sin (z) (e3x + ¢1)

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

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

y(x) = (cox + ¢1) cos(x) + (cax + c3) sin(z)

24



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]]

ylll + 5yll + 6yl + 2y — 0

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

dsolve(diff (y(x) ,x$3)+5*xdiff (y(x) ,x$2)+6*diff (y(x),x)+2*y(x)=0,y(x), singsol=#11)

N

y(z) = e “c; + 026<ﬁ_2)x + cse” (24+v2)a

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

DSolvel[y''' [x]+5*y'' [x]+6*y"' [x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

N

y(z) = e® (cle‘«”*@)””) +epelV2 )7 4 c3>

25



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: 0.015 (sec). Leaf size: 38

dsolve(diff(y(x),x$4)—7*diff(y(x),x$3)+6*diff(y(x),x$2)+30*diff(y(x),x)—36*y(#)=0,y(x), sing

N

y(z) = (clesz + 03ex<5+\/§) + C4e_$(_5+\/§) + cz) e 2

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 51

LDSolve [y''' ' [x]-T*xy'' ' [x]+6%y"' ' [x]+30*y"' [x]-36*y[x]==0,y[x] ,x,IncludeSingular$olutions -> Tr

y(z) — cle_<<‘/§_3>x) + C2€<3+\/§>x + 3672 4 €3
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3 Chapter 6.2, The Laplace Transform. Solution of
Initial Value Problems. page 255
3.1 problem 8 . . . . .. 28]
3.2 problem 9 . . ... 290]
3.3 problem 10 . . . . . .. .. 301
3.4 problem 11 . . . . . . . L 31
3.5 problem 12 . . . . ...
3.6 problem 13 . . . . . ..
3.7 problem 14 . . . . .. 34
3.8 problem 15 . . . . ...
3.9 problem 16 . . . . . . ... e 3061
3.10 problem 17 . . . . . .. 371
3.11 problem 18 . . . . . .. L 38
3.12 problem 19 . . . . .. L 391
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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//_y/_ﬁyzo

With initial conditions

[y(0) = 1,4/(0) = —1]

v/ Solution by Maple
Time used: 0.609 (sec). Leaf size: 17

‘dsolve([diff(y(t),t$2)-diff (y(£),t)-64y(£)=0,y(0) = 1, D(y)(0) = -11,y(t), singsol=all)

(e5t _|_ 4) e—2t

y(t) = z

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 21

-

N
LDSolve [{y''[t]-y' [t]1-6*y[t]==0,{y[0]==1,y"' [0]==-1}},y[t] ,t,IncludeSingularSolj.\tions -> True]

y(t) — %e‘Qt (e +4)
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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

[¥(0) = 1,4/(0) = 0]

v/ Solution by Maple
Time used: 0.532 (sec). Leaf size: 17

‘dsolve([diff (y(t),t$2)+3+diff (y(t),t)+2+y(£)=0,y(0) = 1, D(y)(0) = 0],y(t), singsol=all)

y(t) =2t —e ¥

v Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 18

LDSolve [{y'' [t1+3*y' [t]1+2*y[t]1==0,{y[0]==1,y' [0]==0}},y[t],t, IncludeSingularSojLutions -> 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: 0.5 (sec). Leaf size: 9

\dsolve([diff (y(t),t$2)-2+diff (y(t),t)+2+y(£)=0,y(0) = 0, D(y)(0) = 11,y(t), singsol=all)

y(t) = e’ sin (¢)

v Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 11

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

y(t) — €' 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' -2 +4y=0

With initial conditions

[¥(0) = 2,4/(0) = 0]

v/ Solution by Maple
Time used: 0.547 (sec). Leaf size: 28

‘dsolve([diff (y(t),t$2)-2+diff (y(t),t)+4*y(£)=0,y(0) = 2, D(y)(0) = 0],y(t), singsol=all)

_2(\/§ sin (\/§t) — 3 cos (\/gt)) et
3

y(t) =

v Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 37

-

N
LDSolve [{y'' [t]-2*y' [t]+4*y[t]==0,{y[0]==2,y' [0]==0}},y[t],t, IncludeSingularSojlutions -> True

y(t) — —get<\/§sin (\/§t> — 3cos (\/ﬁt»
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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

[y(0) = 2,4/(0) = —1]

v/ Solution by Maple
Time used: 0.563 (sec). Leaf size: 21

‘dsolve([diff (y(t),t$2)+2+diff (y(t),t)+5*y(£)=0,y(0) = 2, D(y)(0) = -11,y(t), singsol=all)

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

y(t) =

v Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 25

-

.
LDSolve [{y'' [t]+2*y' [t]1+b*y[t]==0,{y[0]==2,y' [0]==-1}},y[t],¢t, IncludeSingularSjolutions -> Tru

y(t) — %e‘t(sin(%) + dcos(21))
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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 _ 4y/// + 6yll _ 4yl + y — 0

With initial conditions

[y(0) = 0,4'(0) = 1,4"(0) = 0,5 (0) = 1]

v/ Solution by Maple
Time used: 0.579 (sec). Leaf size: 22

|dsolve([diff(y(t),t$4)-4+diff (y(t),t$3)+6+diff (y(t),t$2)-4*diff (y(t),t)+y(£)=0,y(0) = 0, D(y

e't(2t? — 3t + 3)
3

y(t) =

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 23

-

LDSﬂve [{y''' ' [t]-4%y' ' " [t1+6%y" ' [t]-4*y' [t]+y[t]==0,{y[0]==0,y" [0]==1,y" ' [0] =j’O,y' ' [0]==1}}

y(t) — %ett(%z —3t+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

[y(0) = 1,4/(0) = 0,3"(0) = 1,5"(0) = (]

v/ Solution by Maple
Time used: 0.516 (sec). Leaf size: 21

dsolve([diff (y(t),t$4)-4+y(£)=0,y(0) = 1, D(y)(0) = 0, (DEE2)(y)(0) = 1, (DEE3)(y)(0) = 01,3

y(t) = cos (i\/ﬁ) N 3cosh4(t\/§)

v Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 43

[DSolve [{y''''[t]-4*y[t]==0,{y[0]==1,y' [0]==0,y"' ' [0]==1,y"'"'' [0]==0}},y[t] ,t,In\ ludeSingularSc

y(t) = é (36_\@ +3eV? + 2 cos (\/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’ + wy = cos (2t)

With initial conditions

[y(0) = 1,4'(0) = 0]

v/ Solution by Maple
Time used: 0.562 (sec). Leaf size: 27

Ldsolve([diff(y(t),t$2)+omega“2*y(t)=cos(2*t),y(O) =1, D(y)(0) = 01,y(t), singsokan)

_ cos (2t) + cos (wt) (w? —5)
w?—4

y(t)

v/ Solution by Mathematica
Time used: 0.209 (sec). Leaf size: 28

e

LDSolve [{y'' [t]1+w™2xy[t]==Cos[2xt],{y[0]==1,y' [0]==0}},y[t],t, IncludeSingularSﬂ:lutions -> Tru

(w? — 5) cos(tw) + cos(2t)

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]]

yll _ 2yl + 2y — e—t

With initial conditions

[y(0) = 0,4'(0) = 1]

v/ Solution by Maple
Time used: 0.578 (sec). Leaf size: 24

‘dsolve([diff(y(t),t$2)—2*diff(y(t),t)+2*y(t)=exp(—t),y(O) = 0, D(y) (0) = 1] ,ykt), singsol=al

y(t) = %_t n (—cos () 4:5751[1 (t)) et

v/ Solution by Mathematica
Time used: 0.071 (sec). Leaf size: 29

-

LDSolve [{y'' [t]1-2*y' [t]1+2*y[t]==Exp[-t],{y[0]==0,y"' [0]==1}},y[t],t, IncludeSing}\larSolutions -

y(t) — %(e‘t + 7e' sin(t) — €’ cos(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
Y +4y =
0 7n<t<

With initial conditions

[y(0) = 1,4'(0) = 0]

v Solution by Maple
Time used: 0.891 (sec). Leaf size: 33

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

3 cos(2t) 1
— + 1 t<m

vle) = cos(2t) w<t

v/ Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 31

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

cos(2t) t>7Vvt<0

ve) =~ 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

0 1<t<

y' +4y =

With initial conditions

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

v/ Solution by Maple
Time used: 0.875 (sec). Leaf size: 35

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

1 t<1

cos(2t—2) 1<t cos (2t)
y(t) = 1 )

v/ Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 39

\ DSolve[{y'' [t]+4*y[t]==Piecewise[{{1,0<t<1},{0,1<=t<Infinity}}],{y[0]==0,y' [011 ==0}},y[t],t,]

0 t<0
y(t) = { sin’ () 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
YV'+y=< —t+2 1<t<?2
0 2<t< o0

With initial conditions

[y(0) = 1,4'(0) = 0]

v/ Solution by Maple
Time used: 0.907 (sec). Leaf size: 58

-

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

t t<1
y(t) = —sin (¢) + cos (t) + 2—t+2sin(t—1) t<2
—sin(t—2)+2sin(t—1) 2<t¢
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v/ Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 68

[DSolve [{y'' [t1+y[t]==Piecewise[{{t,0<t<1},{2-t,1<=t<2},{0,2<=t<Infinity}}], {y\J[O] ==1,y'[0]==

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

—t+ cos(t) — 2sin(l —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<3m
0 Ir<t< o

y' +y=

With initial conditions

[y(0) = 0,%'(0) = 1]

v/ Solution by Maple
Time used: 0.797 (sec). Leaf size: 39

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

N

cos(t)—1 t<3m

y(f) = ein{t) - 2cos(t) 3w <t
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v/ Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 34

-

kDSolve [{y'' [t]1+y[t]==Piecewise[{{1,0<=t<3%Pi},{0,3*Pi<=t<Infinity}}],{y[0] ==0\J,y '[0]==1}},y[t

sin(?) 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 7 <t<2nr
Yy +2y +2y=
0 otherwise

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

v/ Solution by Maple
Time used: 0.797 (sec). Leaf size: 83

dsolve ([diff (y(t) ,t$2)+2*diff (y(t),t)+2*y(t)=piecewise(Pi<=t and t<2*Pi,1,tru#,0),y(O) =0,

N

0 t<m
14 e™*(cos (t) + sin (t)) t<2m
(cos (t) +sin () ("t +e* ) 2r <t

y(t) =sin (t)e " + 5
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v/ Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 89

e

kDSolve [{y'' [t1+2*y' [t]1+2*y[t]==Piecewise [{{1,Pi<=t<2*Pi},{0,True}}],{y[0]==0 ,}" [0]==1}},y[t]

e " sin(t) t<m
y(t) = { le7t(e™ cos(t) + €' + (2 + e™) sin(t)) T<t<om
ze7(e™(1+ €™) cos(t) + (2 + €™ + ™) sin(t)) True

45



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 (t — 27) sin (t)

With initial conditions

[y(0) = 0,4(0) = 0]

v/ Solution by Maple
Time used: 0.438 (sec). Leaf size: 25

‘dsolve([diff(y(t),t$2)+4*y(t)=sin(t)—Heaviside(t—2*Pi)*sin(t—2*Pi),y(O) =0, P(y) (0) = 0],y(

_ sin (t) (cos (t) — 1) (—1 + Heaviside (¢t — 27))
3

y(t)

v/ Solution by Mathematica
Time used: 0.061 (sec). Leaf size: 27

e

LDSolve [{y'' [t]+4*y[t]==Sin[t]-UnitStep[t-2*Pi]*Sin[t-2*Pi],{y[0]==0,y"' [0] ==O}§> ,y[t]l,t,Includ

y(t) — ;9(27r — t) sin® (%) sin(t)
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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
Yy +3y +2y=
0 otherwise

With initial conditions

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

v/ Solution by Maple
Time used: 0.438 (sec). Leaf size: 65

dsolve ([diff (y(t),t$2)+3*diff (y(t),t)+2xy(t)=piecewise(0<=t and t<10,1,true,0?,y(0) = 0, D(y

& J

1—2et4e 2 t<10
—2e7 10 472049 t=10
2el0—t _ 020-2t _9o—t | o=2t 10 < ¢
y(t) = 5
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v/ Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 61

-

kDSolve [{y'' [t]+3*y' [t]1+2*y[t]==Piecewise[{{1,0<=t<10},{0,True}}]1,{y[0]==0,y"' [ﬂD] ==0}},y[t],t,

0 t<0
y(t) = { le2(—1+et)? 0<t<10

se?(—1+e)(-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 + Zy = t — Heaviside (t = g) (t — g)

With initial conditions

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

v Solution by Maple
Time used: 0.422 (sec). Leaf size: 66

dsolve([diff(y(t),t$2)+diff(y(t),t)+5/4*y(t)=t—Heaviside(t—Pi/2)*(t—Pi/2),y(o? = 0, D(y)(0)

N J

16 12Heaviside (t - %) (cos (t) + @) e~ 5%

y(t) = =55~ 2

2(8 — 10t + 5m) Heaviside (t — Z) ~ 4(4cos(t) — 3sin (t)) ez 4t
- 25 * 25 3

v/ Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 96

'DSolve[{y'' [t]+y' [t]1+5/4xy[t]==t-UnitStep[t-Pi/2]1*(t-Pi/2),{y[01==0,y' [0]1==0}},y[t],t,Includ

J) = | et/ (e/2(5¢ — 4) + 4 cos(t) — 3sin(t)) <
—2e72((—8 + 6e™*) cos(t) + (6 + 8¢™/*) sin(t) — 5e'/?mr)  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<nm
yll + yl + _y — ( )
4 0 otherwise

With initial conditions

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

v/ Solution by Maple
Time used: 0.532 (sec). Leaf size: 91

dsolve ([diff (y(t),t$2)+diff (y(t),t)+5/4*y(t)=piecewise(0<=t and t<Pi,sin(t) ,t#ue,O) ,y(0) = C

N

—8e i (cos (t)sinh (%) — M) t<m

(—e‘%*‘% + e‘%) (4cos (t) +sin(t)) 7w <t
17

90



v/ Solution by Mathematica
Time used: 0.129 (sec). Leaf size: 77

Vs N

kDSolve [{y'' [t1+y' [t]+5/4*y[t]==Piecewise [{{Sin[t],0<=t<Pi},{0,True}}]1,{y[0] ==( ,y' [01==0}},yl

0 t<0
YO~ { A((—a+de) cos(t) + (1€ sin() 0<t<n
—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 (¢t — m) — Heaviside (¢ — 37)

With initial conditions

[y(0) = 0,4(0) = 0]

v/ Solution by Maple
Time used: 0.297 (sec). Leaf size: 25

‘dsolve([diff(y(t),t$2)+4*y(t)=Heaviside(t—Pi)—Heaviside(t—S*Pi),y(O) =0, D(y? (0) = 0],y(t),

(Heaviside (t — 7) — Heaviside (t — 3)) sin (t)?
2

y(t) =

v Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 25

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

@ T<t<3m
0 True

y() = {
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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 (t — )

With initial conditions

v/ Solution by Maple
Time used: 0.328 (sec). Leaf size: 23

‘dsolve([diff(y(t),t$4)+5*diff(y(t),t$2)+4*y(t)=1—HeaViside(t—Pi),y(O) =0, D(&)(O) = 0, (Dec

(cos (t) + 1)* Heaviside (t — ) + (cos (t) —1)*

y(t) = — 5

v Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 29

LDSolve[{y'"'[t]+5*y"[t]+4*y[t]==1—UnitStep[t—Pi],{y[0]==0,y'[O]==O,y"[0]== ,y' ' ' [01==0}3,

Zsin* (L) t<n«

y&) = {

2 C03$(t) True
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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, v . 3 . 5
U +Z—I—u=k Heaviside t—§ — Heaviside t_§

With initial conditions

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

v/ Solution by Maple
Time used: 1.344 (sec). Leaf size: 129

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

u(t) =

k (Hea,viside (t—2) (—21+14V7) S (—iv/7 — 21) Heaviside (t — %) e~ WG+
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v/ Solution by Mathematica
Time used: 0.163 (sec). Leaf size: 192

-

kDSolve [{u''[t]+1/4*u' [t]+ul[t]==k* (UnitStep[t-3/2]-UnitStep[t-5/2]),{ul0]==0, u\J' [0]==0}},ult],

u(t)

t ei%_gsin 3 /7(3-2t) )k
—et575 cos (SV/7(3 - 2t)) k + <31\6ﬁ 6-20) +k

Letssk(—21cos (Zv/7(3 — 2t)) + 21¢/ecos (2vT7(5 — 2t)) + /7 (sin (2v/7(3 — 2t)) — V/esin

- {

%)



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]]

N %’ fue Heavisid2e (t—3) B Heavisid2e (t—3)

With initial conditions

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

v Solution by Maple
Time used: 0.422 (sec). Leaf size: 128

-

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

N

u(t) = (=i/7 + 21) Heaviside (£ — &) e 56—+
84
N Heaviside (t — 2) o= IR (iv/7 +21)
84
(—i+/7 — 21) Heaviside (¢t — 2) i+ VTt
+ 84
(—21 + i+/7) Heaviside (t — ) ew
+ 84
_ Heaviside (t—3) N Heaviside (¢t — 3)
2 2
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v/ Solution by Mathematica
Time used: 0.115 (sec). Leaf size: 190

[DSolve [{u''[t]+1/4*u' [t]1+u[t]==1/2*(UnitStep[t-3/2]-UnitStep[t-5/2]) ,{ul0] ==0\J,u '[0]==0}},ult

u(?)
42< 21616 5 CcoS ( \/7(3 — 2t)) + ﬁe%_é sin (%\/_(3 2t)) + 21)
Lets~s (—21cos (2/7(3 — 2t)) + 21/e cos (SV7(5 — 2t)) + /T (sin (SV7(3 — 2t)) — esin (

= {

57



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]]

o Heaviside (t — 5) (t — 5) — Heaviside (t —5 — k) (t — 5 — k)
4 k

With initial conditions

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

v/ Solution by Maple
Time used: 1.938 (sec). Leaf size: 216

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

u(t)

31sin 3VT (—t45+k) V7 t
—21( ( T ) + cos (M)) (Heaviside (5 + k) + Heaviside (£ — 5 — k) — 1) e s+s+
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v/ Solution by Mathematica
Time used: 13.449 (sec). Leaf size: 486

tDSolve [{u''[t]+1/4*u’ [t]+ul[t]==1/k*(UnitStep[t-5]*(t-5)-UnitStep[t-(5+k)]* (t-F5+k) ) ) ,{ul0]=

u(t)

et/ (21e% cos (3v/7(k—t+5) ) 84k cos (347t ) —a1 cos( 347t ) +81v/7e"§ sin (37 (k—1+5)) 4 Thsin (247¢) 411y 7sin (3472 )

u(t)

et/8 ((3ﬁet/8(4t—21)+3ﬁe5/ 8 cos(gﬁ(t—s)) —31e5/8 sin(gﬁ(t—s)))o(t—s)— (3ﬁet/8(—4k+4t—21)+3ﬁe% cos(%\ﬁ(k—t+
127k

_)
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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=06(—m)

With initial conditions

[¥(0) = 1,4/(0) = 0]

v/ Solution by Maple
Time used: 0.375 (sec). Leaf size: 31

[dsolve([diff(y(t),t$2)+2*diff(y(t),t)+2*y(t)=Dirac(t—Pi),y(O) = 1, D(y) (0) =\ﬁD],y(t), singsc

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

v/ Solution by Mathematica
Time used: 0.069 (sec). Leaf size: 29

e

LDSolve [{y'' [t]1+2*y' [t]+2*y[t]==DiracDelta[t-Pi],{y[0]==1,y' [0]==0}},y[t],t, In\ ludeSingularsSc

y(t) — e *(—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(t—m) —5(t —2m)

With initial conditions

[¥(0) = 0,4/(0) = 0]

v/ Solution by Maple
Time used: 0.359 (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) = OJ],y(t), singsol

(Heaviside (t — 27) — Heaviside (¢t — 7)) sin (2t)
y(t) = - 5

v Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 26

LDSolve [{y'' [t]+4*y[t]==DiracDelta[t-Pi]-DiracDelta[t-2%Pi],{y[0]==0,y' [0] ==0}J} ,y[t],t,Includ

y(t) = (0(t — 2m) — O(t — 7)) sin(t)(— 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)

With initial conditions

1

y(0) = 0,5(0) =

v/ Solution by Maple
Time used: 0.406 (sec). Leaf size: 59

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

—t —o2t Hoaviside (f — 10) 20-2
y(t) = 67 - eT — Heaviside (t — 10) '~ + eaviside ( . )e
Heaviside (¢t — 10
TRl ( ) + Heaviside (¢t — 5) e "*° — Heaviside (¢ — 5) e'~*

2

v/ Solution by Mathematica
Time used: 0.226 (sec). Leaf size: 71

DSolve[{y' " [t]+3«y’ [t]+2+y [t] ==DiracDelta[t-5] +UnitStep(t-10] ,{y [0]=0,y' [0]==1/2}},y[t] ¢,

y(t) - %e—2t<265(6t —65) e(t_5)+ (610 _et)2 (—9(10—t)) +6t+62t _2et+10+e20 _ 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 (¢) + 6(t — 3m)

With initial conditions

[¥(0) = 0,4/(0) = 0]

v/ Solution by Maple
Time used: 0.938 (sec). Leaf size: 54

Ldsolve([diff(y(t),t$2)+2*diff(y(t),t)+3*y(t)=sin(t)+DiraC(t—B*Pi),y(O) =0, ny) (0) = 0],y(t

o(t) = V2 e¥™~t Heaviside (t ; 3m)sin (V2 (t — 3m)) B cos4 (t) N sin4(t) N et cos4 (tv2)

v/ Solution by Mathematica
Time used: 1.726 (sec). Leaf size: 82

LDSolve[{y"[t]+2*y'[t]+3*y[t]==Sin[t]+DiracDelta[t—3*Pi],{y[0]==0,y'[0]==1/2}},y[t],t,lnclud

y(t) — %le_t (—2\/563”9(15 — 3m)sin (\/5(3# - t)) + e sin(t) + v/2sin (\/ﬁt) — e cos(t)
+ cos (\/575))
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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=0(t — 2m) cos (t)

With initial conditions

[¥(0) = 0,4/(0) = 1]

v/ Solution by Maple
Time used: 0.375 (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(t),Jsingsol=a11)

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

v/ Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 16

-

.
DSolve[{y'' [t]+y[t]==DiracDelta[t-2*Pi]*Cos[t],{y[0]==0,y' [0]==1}},y[t],t, Inc?.udeSingularSol

N

y(t) = (6(t — 27) + 1) sin(¢)
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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=20(t—7)

With initial conditions

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

v/ Solution by Maple
Time used: 0.406 (sec). Leaf size: 16

Ldsolve([diff(y(t),t$2)+4*y(t)=2*Dirac(t—Pi/4),y(O) = 0, D(y)(0) = 0],y(t), singsol=all)

y(t) = — Heaviside (t - %) cos (2t)

v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 28

e

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

y(t) — %(sin(%) — 26(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]]

T
" ’ . _n
Yy + 2y +2y—cos(t)+5<t 2)

With initial conditions

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

v/ Solution by Maple
Time used: 0.562 (sec). Leaf size: 92

Ldsolve([diff(y(t)’t$2)+2*diff(y(t),t)+2*y(t)=cos(t)+Dirac(t—Pi/2),y(O) =0, p}y)(O) = 0],y(t

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

y(t) = —COs (t) Heaviside <t — g) e tts 4

v/ Solution by Mathematica
Time used: 0.176 (sec). Leaf size: 52

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

y(t) — %e_t(—5e“/29(2t — ) cos(t) + (2€’ — 3) sin(¢) + (' — 1) cos(t))
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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]]

yllll _ y — 5(_1 + t)

With initial conditions

[y(0) = 0,4(0) = 0,3"(0) = 0,5(0) = (]

v/ Solution by Maple
Time used: 0.406 (sec). Leaf size: 21

Ldsolve([diff(y(t),t$4)-y(t)=DiraC(t—1),y(O) = 0, D(y)(0) = 0, (De@2)(y)(0) = ﬂo (D@@3) (y) (0)

y(t) = _Heaviside (t—1) (sin2(t —1) —sinh (¢ — 1))

v Solution by Mathematica
Time used: 0.11 (sec). Leaf size: 44

LDSolve [{y''''[t]-y[t]==DiracDeltal[t-1],{y[0]==0,y' [0]==0,y"' ' [0]==0,y"'"' "' [0] ==0J}} ,y[t],t,Inclu

1
y(t) — Ze_t_lﬁ(t —1) (e* + 2e" ! sin(1 — t) — €°)

68



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]]

/
y"+y§+y=6(—l+t)

With initial conditions

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

v/ Solution by Maple
Time used: 0.562 (sec). Leaf size: 28

Ldsolve([diff(y(t),t$2)+1/2*diff(y(t),t)+y(t)=Dirac(t—1),y(O) = 0, D(y)(0) = Ole,y(t), singsol

4¢3~ i Heaviside (t — 1) /15 sin (%)
y(t) = 15

v/ Solution by Mathematica
Time used: 0.097 (sec). Leaf size: 40

LDSolve [{y''[t1+1/2*y' [t]1+y[t]==DiracDelta[t-1],{y[0]==0,y' [0]1==0}},y[t],t, IncjludeSingularSol

dei=50(t — 1) sin (1v/I5(t — 1))
y(t) — i
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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]]

/
y"+yz+y=6(—l+t)

With initial conditions

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

v/ Solution by Maple
Time used: 1.907 (sec). Leaf size: 28

Ldsolve([diff(y(t),t$2)+1/4*diff(y(t),t)+y(t)=Dirac(t—1),y(O) = 0, D(y)(0) = Ole,y(t), singsol

8 es~s Heaviside (t — 1) v/7 sin (%)
y(t) = 51

v/ Solution by Mathematica
Time used: 0.075 (sec). Leaf size: 42

LDSolve [{y'' [t]1+1/4xy' [t]1+y[t]l==DiracDelta[t-1],{y[0]==0,y' [0]1==0}},y[t],t, IncjludeSingularSol

8es~50(t — 1) sin (3v/7(t — 1))
y(t) = Vi
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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 (t — 4 + k) — Heaviside (t — 4 — k)
o= ok

With initial conditions

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

v/ Solution by Maple
Time used: 0.641 (sec). Leaf size: 76

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

y(*)
(Heaviside (4 + k) + Heaviside (t —4 — k) — 1) cos (—t + 4 + k) — Heaviside (t — 4 — k) + (— cos (t —

v/ Solution by Mathematica
Time used: 1.204 (sec). Leaf size: 181

e

LDSolve [{y'' [t]1+y[t]==1/(2%k)*(UnitStep[t-(4-k)] - UnitStep[t-(4+k)] ),{yl[0] =%=0 ,y' [01==0}},y

(con(b—t+4)—1)0(ktt—4)_(oos(Ch-t+4) - DOR+ED jf _ 4 < k < 4

y(t) N cos(—k—t+4)—cos(t)+(cos(k—t+4)—1)gl(c—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)

With initial conditions

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

v/ Solution by Maple
Time used: 0.062 (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) = O],y(t)} singsol=all)

y(t) = (- cos (2) ( /0 " at)sin (1) e—“d_zl)
+sin (¢) < /0 " at)cos (_a1) e—“d_zl) ) ot

v/ Solution by Mathematica
Time used: 0.104 (sec). Leaf size: 99

-

LDSolve [{y'' [t]1+2*y' [t]+2xy [t]==f [t],{y[0]==0,y' [0]==0}},y[t],t, IncludeSingula\ Solutions -> 1T

y(t) = e (— sin?) /1 K11 cos(KT1]) f(K[1])dK 1]
+ sin(?) /1 K11 cos( K[1]) £ (KT1])dK1] + cos(t) < /1
(R ) (KK ~ [~ () sin(k T2
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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=06(—m)

With initial conditions

[¥(0) = 0,4/(0) = 0]

v/ Solution by Maple
Time used: 0.281 (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) =\ﬁD],y(t), singsc

y(t) = — sin (t) Heaviside (t — 7) €™

v/ Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 22

e

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

y(t) — —e""0(t — ) sin(t)
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