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1.1 problem problem 38

Internal problem ID [278§]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Section 5.2, Higher-Order Linear Differential Equations. General solutions of Linear
Equations. Page 288

Problem number: problem 38.

ODE order: 2.

ODE degree: 1.

(4

CAS Maple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, ‘_with_symmetry_[0,F(

2y +yr -9y =0

Given that one solution of the ode is

nh=x

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

~—

Ldsolve( [x~2*diff (y(x) ,x$2) +x*diff (y(x) ,x)-9*y(x)=0,x"3],y(x), singsol=all)

c
y(z) = a:_;’ + co7®

v/ Solution by Mathematica

Time used: 0.003 (sec). Leaf size: 18

‘ DSolve [x~2xy' ' [x]+x*y' [x]-9*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel ‘




1.2 problem problem 39

Internal problem ID [279]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Section 5.2, Higher-Order Linear Differential Equations. General solutions of Linear
Equations. Page 288

Problem number: problem 39.

ODE order: 2.

ODE degree: 1.

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

4" -4y’ +y=0

Given that one solution of the ode is

<
—
|
@
[NIE

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

Ldsolve( [4xdiff (y(x),x$2)-4*diff (y(x),x)+y(x)=0,exp(x/2)],y(x), singsol=all)

~—

v/ Solution by Mathematica

Time used: 0.003 (sec). Leaf size: 20

‘ DSolve[4*y'' [x]-4*y' [x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(x) — e""/2(02x +c)



1.3 problem problem 40

Internal problem ID [280]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Section 5.2, Higher-Order Linear Differential Equations. General solutions of Linear
Equations. Page 288

Problem number: problem 40.

ODE order: 2.

ODE degree: 1.

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

2y — 22 +2)y +(2+2)y=0

Given that one solution of the ode is

I
8

Y1

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

e

Ldsolve ([x~2*diff (y(x) ,x$2) —x* (x+2) *diff (y(x) ,x)+(x+2)*y(x)=0,x],y(x), singsol=a1£J)

y(z) = 1z + oz €”

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

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

y(x) = x(c26” + ¢1)



1.4 problem problem 41

Internal problem ID [281]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Section 5.2, Higher-Order Linear Differential Equations. General solutions of Linear
Equations. Page 288

Problem number: problem 41.

ODE order: 2.

ODE degree: 1.

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

(z+1)y" —2+2z)y+y=0

Given that one solution of the ode is

|
@

n

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

Ldsolve([(x+1)*diff(y(x),x$2)—(x+2)*diff(y(x),x)+y(x)=0,exp(x)],y(x), singsol=allw

y(z) = c1(2+2) +€’cy
v/ Solution by Mathematica
Time used: 0.061 (sec). Leaf size: 29

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

c1e®t! — 2¢5(z + 2)

y(z) = Ve




1.5 problem problem 42

Internal problem ID [282]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Section 5.2, Higher-Order Linear Differential Equations. General solutions of Linear
Equations. Page 288

Problem number: problem 42.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

(—2z?+1)y"+ 2z —2y =0

Given that one solution of the ode is

I
8

n

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

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

y(z) = az+ co(z® + 1)

v Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 39

-

N
LDSolve [(1-x"2) *y' ' [x]+2*xx*xy' [x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> TrueJ]

12 — 1(ci(x — 1) + o)




1.6 problem problem 43

Internal problem ID [283]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Section 5.2, Higher-Order Linear Differential Equations. General solutions of Linear
Equations. Page 288

Problem number: problem 43.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

(—z?+1)y" — 2z +2y =0

Given that one solution of the ode is

I
8

n

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 26

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

zln(z+1) zln(z—-1) )
+1

y(x) = c1x + ¢y (— 5 + 5

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 19

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

y(x) = co(zrarctanh(z) — 1) + 1z



1.7 problem problem 44

Internal problem ID [284]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Section 5.2, Higher-Order Linear Differential Equations. General solutions of Linear
Equations. Page 288

Problem number: problem 44.

ODE order: 2.

ODE degree: 1.

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

1
o2y + 'z + (a:2 — Z) y=0

Given that one solution of the ode is

cos ()

N = \/5

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

e

Ldsolve( [x~2xdiff (y(x) ,x$2) +x*diff (y(x) ,x)+(x"2-1/4) *y(x)=0,x"(-1/2) *cos(x)],y(x) ,J singsol=all

_cisin(x) | cycos ()

v Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 19

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

y(x) = co(zarctanh(z) — 1) + a1z
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2.1 problem problem 10

Internal problem ID [285]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300

Problem number: problem 10.

ODE order: 4.

ODE degree: 1.

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

5yllll + 3ylll — 0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 20

Ldsolve (6xdiff (y(x) ,x$4)+3*diff (y(x),x$3)=0,y(x), singsol=all)

3z

y(x) = c1 +xCo + 37> +cge” S

v/ Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 30

-/

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

y(z) = —Wcle_?’“”/5 + z(csz + ¢3) + o
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2.2 problem problem 11

Internal problem ID [286]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300

Problem number: problem 11.

ODE order: 4.

ODE degree: 1.

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

yllll _ 8ylll + 16y” — 0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 22

Ldsolve (diff (y(x) ,x$4)-8+diff (y(x) ,x$3)+16*diff (y(x),x$2)=0,y(x), singsol=all)

-/

y(z) = c1 + zCy + c3e™® + ez

v/ Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 34

LDSolve [y''''[x]-8xy'"'' [x]+16%y'' [x]==0,y[x],x,IncludeSingularSolutions -> Truel J

1
y(x) — 3—264””(c2(2:c —1)4+2c¢)+cux+c3
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2.3 problem problem 12

Internal problem ID [287]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300

Problem number: problem 12.

ODE order: 4.

ODE degree: 1.

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

yllll _ 3ylll + 3yll _ yl — 0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 22

Ldsolve (diff (y(x) ,x$4)-3*diff (y(x),x$3)+3*diff (y(x),x$2)-diff (y(x),x)=0,y(x), sing}sol=a11)

y(z) = c1 + e“cy + cze”x + cye”z?

v/ Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 31

LDSolve [y''' ' [x]1-3*y' "' [x]+3*y' ' [x]-y' [x]==0,y[x],x,IncludeSingularSolutions -> TrJue]

y(xz) > e®(ca(z—1)+es((z—2)2+2)+c1) + 4
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2.4 problem problem 13

Internal problem ID [288]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300

Problem number: problem 13.

ODE order: 3.

ODE degree: 1.

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

gylll + lzyll + 4yl — 0

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

Ldsolve(Q*diff(y(x),x$3)+12*diff(y(x),x$2)+4*diff(y(x),x)=0,y(x), singsol=all)

-/

_2e _2
y(x) =c1+coe™ 3 +cze” 3z

v/ Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 32

LDSolve [9*y' ' ' [x]+12%y"' ' [x]+4*y' [x]==0,y[x],x,IncludeSingularSolutions -> True] J

3
y(z) = c3 — 16_2””/3(02(2:6 +3) +2¢)
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2.5 problem problem 14

Internal problem ID [289]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300

Problem number: problem 14.

ODE order: 4.

ODE degree: 1.

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

yllll + 3yll _ 4y — O

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

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

y(x) = ec1 + e "¢y + c3sin (2x) + c4 cos (2)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 34

-/

DSolvely'''' [x]+3*y'' [x]-4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

N

y(z) = c3e™ + ca€” + ¢ cos(2x) + ¢ sin(2x)
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2.6 problem problem 15

Internal problem ID [290]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300

Problem number: problem 15.

ODE order: 4.

ODE degree: 1.

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

yllll _ 16y” + 16y — 0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 75

Ldsolve(diff(y(x),x$4)—16*diff(y(x),x$2)+16*y(x)=0,y(x), singsol=all)

(-v3v2-v2)e V3VZHV2)z ~V3VE+V2)z V3V2-V2)z

y(z) = cie + 62e< + 03e< + c4e<

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 70

-/

LDSolve [y''''[x]-16*y' "' [x]+16*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(x) — e 2V2+V3e <cle2‘/5’c + 0262\/59’ + cgetV 2+V3z + 04)
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2.7 problem problem 16

Internal problem ID [291]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300

Problem number: problem 16.

ODE order: 4.

ODE degree: 1.

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

yllll + 18y” + 81y — O

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 31

Ldsolve (diff (y(x) ,x$4)+18xdiff (y(x) ,x$2)+81*y(x)=0,y(x), singsol=all)

y(x) = ¢y 8in (3z) + c2 cos (3x) + c3sin (3z) x + ¢4 cos (3z) x

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 30

-/

LDSolve [y''''[x]+18*y'' [x]+81*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel

y(z) = (cox + 1) cos(3z) + (cax + c3) sin(3z)
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2.8 problem problem 17

Internal problem ID [292]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300

Problem number: problem 17.

ODE order: 4.

ODE degree: 1.

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

6y”” + 11yll + 4y — O

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

Ldsolve(G*diff(y(x),x$4)+11*diff(y(x),x$2)+4*y(x)=0,y(x), singsol=all)

y(x) = ¢y sin (@) + ¢y cos (@) + cgsin (2\/:))§$> + ¢4 cos (2\/35'%)

v Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 94

-/

LDSolve [y''' ' [x]+11xy' ' [x]+4*y[x]==0,y[x] ,x,IncludeSingularSolutions -> Truel

y(x —>03cos<\/% 11— )—I—clcos(\/% 11+\/10 )
+c4sm< 11— )+02s1n<\/1 11+\/10) )

l\JIi—‘
wl
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2.9 problem problem 18

Internal problem ID [293]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300

Problem number: problem 18.

ODE order: 4.

ODE degree: 1.

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

yllll _ 16y — 0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 29

Ldsolve(diff(y(x),x$4)=16*y(x),y(x), singsol=all)

-/

y(z) = c1€”® + c2e™* + c3sin (2z) + ¢4 cos (2z)

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 36

LDSolve [y''''[x]==16%*y[x],y[x],x,IncludeSingularSolutions -> True]

y(x) — c1e®® + cze” ¥ + ¢y cos(2z) + ¢y sin(2z)
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2.10 problem problem 19

Internal problem ID [294]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300

Problem number: problem 19.

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: 22

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 + e %cy + ez

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(x) = e *(cox + 1) + c3€”
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2.11 problem problem 20

Internal problem ID [295]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300

Problem number: problem 20.

ODE order: 4.

ODE degree: 1.

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

yll/l+2ylll+3yll+2yl+y — 0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 59

Ldsolve (diff (y(x) ,x$4)+2+diff (y(x) ,x$3)+3*diff (y(x) ,x$2)+2*diff (y(x) ,x)+y(x) =O,y(1%) , singsol=a

_z \/gw _z \/g.’E _z \/ga; _z \/gx
y(xz) =cre” 2 sin 5 +coe” 2 cos 5 +cs3e” 2 sin 5 T+cue” 2 cos |

v Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 52

r

N
LDSolve [y''' ' [x]1+2%y' "' [x]+3*y' ' [x]+2*y' [x]+y[x]==0,y[x] ,x,IncludeSingularSolutioan -> True]

y(z) —» e <(C4z + ¢c3) cos (@) + (cew + ¢1) sin (@))
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2.12 problem problem 24

Internal problem ID [296]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300

Problem number: problem 24.

ODE order: 3.

ODE degree: 1.

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

2ylll _ 3yll _ 2yl — 0

With initial conditions

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

~N

Ldsolve( [2xdiff (y(x),x$3)-3*diff (y(x),x$2)-2xdiff (y(x),x)=0,y(0) = 1, D(y)(0) = —1J, (De@2) (y) (

v/ Solution by Mathematica
Time used: 0.153 (sec). Leaf size: 50

LDSolve [{2%y' "' [x]-3*y' ' [x]-3*y' [x]==0,{y[0]==1,y' [0]==-1,y' ' [0]==3}},y[x] ,x,InclqueSingularSo

y(z) = %e%/‘* (99 cosh (\/i_3x> — 13+/33sinh (\/‘?z)) —2
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2.13 problem problem 25

Internal problem ID [297]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300

Problem number: problem 25.

ODE order: 3.

ODE degree: 1.

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

3ylll + 2yll — O

With initial conditions

[y(0) = —1,5/(0) = 0,4"(0) = 1]

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

Ldsolve( [3*diff (y(x),x$3)+2xdiff (y(x),x$2)=0,y(0) = -1, D(y)(0) = 0, (D@e2) (y) (0) } 1],y(x), s

v Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 23

-

Lnsolve [{3*y' "' [x]+2*y"' ' [x]==0,{y[0]==1,y' [0]==-1,y'' [0]==3}},y[x] ,x,IncludeSingul}arSolutions

1
y(z) — 1 (14z + 27e22/3 _ 23)
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2.14 problem problem 26

Internal problem ID [298]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300

Problem number: problem 26.

ODE order: 3.

ODE degree: 1.

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

ylll + 1()le + 25yl — 0

With initial conditions
[y(0) = 3,%'(0) = 4,y"(0) = 5]

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

~N
H

Ldsolve([diff(y(x),x$3)+10*diff(y(x),x$2)+25*diff(y(x),x)=0,y(0) = 3, D(y)(0) = 4/J(D©©2)(y)(0

v/ Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 22

LDSolve [{y''' [x]+10*y' ' [x]+25*y"' [x]==0,{y[0]==3,y' [0]==4,y"' ' [0]==5}},y[x] ,x,IncludJeSingularSol

24
y(z) = e (—5.’13 - g) + 5
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2.15 problem problem 27

Internal problem ID [299]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300

Problem number: problem 27.

ODE order: 3.

ODE degree: 1.

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

ylll + 3yll _ 4y — O

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

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

y(z) = ec; + e + cze

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

-/

LDSolve [y''' [x]+3*y"' ' [x]-4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(x) — e *(coz + c1) + c3€”
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2.16 problem problem 28

Internal problem ID [300]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300

Problem number: problem 28.

ODE order: 3.

ODE degree: 1.

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

zylll _ yll _ 5yl _ 2y — 0

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

Ldsolve(2*diff(y(x),x$3)—diff(y(x),x$2)—5*diff(y(x),x)—2*y(x)=0,y(x), singsol=allﬂ

-z —
y(z) = c1e® + cye™2 +cze””

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 32

‘ DSolve[2*y''' [x]-y'' [x]-6*y' [x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> Truetl

y(x) »>e™”* (cle”’/2 + ¢33 4+ 02)
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2.17 problem problem 29

Internal problem ID [301]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300

Problem number: problem 29.

ODE order: 3.

ODE degree: 1.

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

ylll + 27y — 0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 37

Ldsolve(diff(y(x),x$3)+27*y(x)=0,y(x), singsol=all)

y(@) = cie™ + cse’? sin (3\/_%) 1 cse’s cos (3\/2556)

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

-/

r

LDSolve [y''' [x]+27*y[x]==0,y[x] ,x,IncludeSingularSolutions -> True]

~—

y(z) = c1e73% 4 £3/2 (03 cos (3\2395) + co8in <3xfx) >
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2.18 problem problem 30

Internal problem ID [302]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300

Problem number: problem 30.

ODE order: 4.

ODE degree: 1.

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

yllll _ ylll + yll _ 3yl _ 6y — 0

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

~N
3

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

y(z) = c16* +e "¢y + c3sin <\/§ x) + ¢4 COS (\/gx)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 44

LDSolve [y''''"[x]-y'''[x]+y"' ' [x]-3*y' [x]-6*y[x]==0,y[x],x,IncludeSingularSolutions J—> True]

y(z) = cse™® + c4e®® + c; cos (\/§x> + ¢ sin (\/§x>
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2.19 problem problem 31

Internal problem ID [303]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300

Problem number: problem 31.

ODE order: 3.

ODE degree: 1.

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

yl/l + 3yll + 4yl _ 8y — O

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

Ldsolve (diff (y(x) ,x$3)+3*diff (y(x) ,x$2)+4*diff (y(x),x)-8*y(x)=0,y(x), singsol=all)}

y(z) = €"c; + ce”** sin (2z) + cze” > cos (2z)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 33

LDSolve [y''' [x]+3*y' ' [x]+4xy' [x]-8*y[x]==0,y[x],x,IncludeSingularSolutions -> TrueJ]

y(x) = c3e” + e **(cy cos(2x) + ¢y sin(2z))
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2.20 problem problem 32

Internal problem ID [304]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300

Problem number: problem 32.

ODE order: 4.

ODE degree: 1.

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

lelI + ylll _ 3y” _ 5yl _ 2y — 0

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

Ldsolve (diff (y(x) ,x$4)+diff (y(x) ,x$3)-3*diff (y(x),x$2)-5xdiff (y(x) ,x)-2*y(x) =O,y(1%) , singsol=a

y(z) = c1e® + e cy + cze "z + ce "’

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 31

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

y(z) = e % (z(csz + ¢2) + ca€™ + 1)
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2.21 problem problem 38

Internal problem ID [305]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300

Problem number: problem 38.

ODE order: 3.

ODE degree: 1.

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

y" — 5y" + 100y’ — 500y = 0

With initial conditions

[y(0) = 0,4'(0) = 10, 3"(0) = 250]

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

Ldsolve([diff(y(x),x$3)—5*diff(y(x),x$2)+100*diff(y(x),x)—500*y(x)=0,y(0) =0, D(;J) (0) =10, (

y(z) = 2e°* — 2cos (10x)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 19

[DSolve [{y''' [x]-5*y'' [x]+100*y' [x]-500*y[x]==0,{y[0]==0,y' [0]==10,y'' [0]==250}} ,y}[x] ,X,Includ

y(z) = 2(e® — cos(10z))
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2.22 problem problem 48

Internal problem ID [306]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300

Problem number: problem 48.

ODE order: 3.

ODE degree: 1.

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

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

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 22

Ldsolve([diff(y(x),x$3)=y(x),y(O) =1, D(y)(0) = 0, (Dee2) (y)(0) = 0],y(x), singsc:J1=all)

2e”3 cos <@>

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 33

‘ DSolve[{y''' [x]==y[x],{y[0]==1,y'[0]==0,y''[0]==0}},y[x],x, IncludeSingularSolutiobs -> True]
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2.23 problem problem 49

Internal problem ID [307]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300

Problem number: problem 49.

ODE order: 4.

ODE degree: 1.

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

nr

y yl/l_yll_yl_2y:0

With initial conditions

[y(0) = 0,4(0) = 0,3"(0) = 0,4 (0) = 15]

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

Ldsolve( [diff (y(x),x$4)=diff (y(x),x$3)+diff (y(x),x$2)+diff (y(x),x)+2*y(x),y(0) = O], D(y)(0) =

5e”® 9sin(z) 4 3cos (z)
2 2 2

y(z) =e* —

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 33

‘DSolve {y''' [x]==y[x],{y[0]==1,y' [0]==0,y"' ' [0]==0}},y[x] ,x,IncludeSingularSolutiobs -> True]

(ew + 2e7%/% cos (@) )

Wl

y(z) —
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2.24 problem problem 54

Internal problem ID [308]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300

Problem number: problem 54.

ODE order: 3.

ODE degree: 1.

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

x3y/// 4 6332@/” + 4y1$ =0

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

( N
Ldsolve(x‘3*diff(y(x),x$3)+6*x‘2*diff(y(x),x$2)+4*x*diff(y(x),x)=0,y(x), singsol=all)

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 22

‘DSolve [x~3xy' "' [x]+6xx~2%y' ' [x]+4*x*y' [x]==0,y[x],x,IncludeSingularSolutions -> T#ue]

c
y(z) — —3—;3 + czlog(z) + c3
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2.25 problem problem 55

Internal problem ID [309]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300

Problem number: problem 55.

ODE order: 3.

ODE degree: 1.

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

x3y/// _ $2y” 4 y,JI =0

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

-

Ldsolve (x73*diff (y(x),x$3)-x"2xdiff (y(x) ,x$2) +x*diff (y(x),x)=0,y(x), singsol=all) }

y(z) = c1 + 2%cy + csz’In ()

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 35

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

1 1
y(z) = 1(201 — c2)z” + 50256'2 log(z) + cs
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2.26 problem problem 56

Internal problem ID [310]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300

Problem number: problem 56.

ODE order: 3.

ODE degree: 1.

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

x3y/// 4 3$C2y” + y/x =0

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

e N
Ldsolve(x‘S*diff (y(x),x$3)+3xx"2*diff (y(x) ,x$2) +x*diff (y(x),x)=0,y(x), singsol=a11J)

y(z) = c3ln (2)* + o In () + ¢

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 23

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

1
y(x) — €2 log?(z) + ¢; log(z) + c3
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2.27 problem problem 57

Internal problem ID [311]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300

Problem number: problem 57.

ODE order: 3.

ODE degree: 1.

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

1173y,” _ 3.7723/” 4 y/x =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 26

e N
Ldsolve(x‘S*diff (y(x),x$3) -3*x"2*diff (y(x) ,x$2) +x*diff (y(x),x)=0,y(x), singsol=a11J)

y(z) = ¢1 + cz®V3 + 3?3

v/ Solution by Mathematica
Time used: 0.065 (sec). Leaf size: 52

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

(2) = cox3tV3 + (2+ \/3) cyz3~V3
T
v 3+3

+c3
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2.28 problem problem 58

Internal problem ID [312]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300

Problem number: problem 58.

ODE order: 3.

ODE degree: 1.

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

x3y"'+6x2y”+7y'w+y=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 26

( N
Ldsolve (x73*diff (y(x) ,x$3)+6*x~2*diff (y(x) ,x$2)+7*x*diff (y(x) ,x)+y(x)=0,y(x), singjsol=a11)

1 cln(x) LG In (z)*

y(x)=;+ . =

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 23

LDSolve [x~3xy' ' ' [x]+6xx~2%y" ' [x] +T*x*y' [x]+y[x]==0,y[x] ,x,IncludeSingularSolutionsJ -> True]

log(z)(c3log(z) + ¢2) + ¢1

y(z) —
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3 Section 7.2, Matrices and Linear systems. Page 384

3.1 problem problem 13 . . . . . . . . ... .. (40l
3.2 problem problem 14
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3.1 problem problem 13

Internal problem ID [313]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.2, Matrices and Linear systems. Page 384

Problem number: problem 13.

ODE order: 1.

ODE degree: 1.

Solve
T} (t) = 621(t)

zo(t) = —3z1(t) — za(t)

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

e

Ldsolve( [diff (x__1(t),t)=4%x__1(t)+2*kx__1(t),diff(x__2(t),t)=-3*x__1(t)-x__2(t)], EJX__l ), x__

Tcqeb

To(t) = e ey + cpe®

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 56

LDSolve [{x1'[t]==4*x1[t]+2*x2[t],x2' [t]==-3*x1[t]-x2[t]1},{x1[t],x2[t]},t, IncludeSQ gularSoluti

x1(t) — €' (c1(3e" — 2) + 2c (e — 1))
x2(t) — €' (ca(3 — 2€*) — 3c1(ef — 1))
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3.2 problem problem 14

Internal problem ID [314]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.2, Matrices and Linear systems. Page 384

Problem number: problem 14.

ODE order: 1.

ODE degree: 1.

Solve

T (t) = =3z (t) + 2z5(t)
zo(t) = —3z1(t) + 4zo(t)

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 36

e

Ldsolve( [diff(x__1(t),t)=-3*x__1(t)+2*x__2(t) ,diff(x__2(t),t)=-3*x__1(t)+4*x__2 (t)\J] , [x__1(v),

Bt

z1(t) = 2cie7% + 3

i) (t) = cle_2t + 02e3t

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 72

LDSolve [{x1'[t]==-3*x1[t]+2*x2[t],x2' [t]==-3*x1[t]+4*x2[t]},{x1[t],x2[t]},t, Incluc;JeSingularSol

X1(t) > 5o (20:(e" ~ 1) — e1(¢* ~ 6))

1
x2(t) — ge_zt(—3(cl — 2¢5)€” + 3c1 — ¢2)



4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10
4.11
4.12
4.13
4.14
4.15
4.16
4.17
4.18
4.19
4.20
4.21
4.22
4.23
4.24
4.25
4.26
4.27
4.28
4.29
4.30
4.31
4.32
4.33
4.34
4.35
4.36
4.37
4.38

Section 7.3, The eigenvalue method for linear

systems. Page 395

problem problem 1 . . . . . .. ..o
problem problem 2 . . . . . ...
problem problem 3 . . . . . . ...
problem problem 4 . . . . . . ...
problem problem 5 . . . . . ..o
problem problem 6 . . . . . . ... Lo
problem problem 7 . . . . . . . .. ...
problem problem 8 . . . . . . ...
problem problem 9 . . . . ... Lo
problem problem 10 . . . . . . .. ..o
problem problem 11 . . . . . . .. .. L
problem problem 12 . . . . . . . . . . ...
problem problem 13 . . . . . . . ... e
problem problem 14 . . . . . . . ...
problem problem 15 . . . . .. .. ..o
problem problem 16 . . . . . . .. ...
problem problem 17 . . . . . . .. ...
problem problem 18 . . . . . . ...
problem problem 19 . . . . .. .. Lo L
problem problem 20 . . . . . ... Lo
problem problem 21 . . . . . . ..o
problem problem 22 . . . . .. .. ...
problem problem 23 . . . . .. ... L
problem problem 24 . . . . .. ..o
problem problem 25 . . . . .. ..o
problem problem 26 . . . . . . . ... ...
problem problem 38 . . . . . ... ..
problem problem 39 . . . . .. ... Lo
problem problem 40 . . . . . ...
problem problem 41 . . . . . . ...
problem problem 42 . . . . . . ... ... e
problem problem 43 . . . . . . ...
problem problem 44 . . . . . ...
problem problem 45 . . . . .. .. L.
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4.1 problem problem 1
Internal problem ID [315]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 1.

ODE order: 1.

ODE degree: 1.

Solve

zy(t) = z1(t) + 222(2)
z5(t) = 21 (t) + 2(t)

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 35

e

Ldsolve( [diff (x__1(t),t)=x__1(t)+2%x_ 2(t),diff(x__2(t),t)=2%x__1(t)+x__2(t)], [x__\Jl t), x__2(t

r1(t) = —e "ty + cpe®

To(t) = e ey + cpe

v/ Solution by Mathematica

Time used: 0.003 (sec). Leaf size: 46

‘ DSolve [{x1' [t]==x1[t]+2*x2[t],x2' [t]==2*x1[t]+x2[t]},{x1[t],x2[t]},¢, IncludeSinguFLarSolutions

x1(t) — €*(cy cosh(2t) + ¢, sinh(2t))
x2(t) — €*(cy cosh(2t) + c; sinh(2t))
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4.2 problem problem 2
Internal problem ID [316]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 2.

ODE order: 1.

ODE degree: 1.

Solve

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 36

e

Ldsolve( [diff(x__1(t),t)=2*x__1(t)+3*x__2(t),diff(x__2(t),t)=2*x__1(t)+x__2(t)], [); _1e), x__2

.’L‘g(t) = cle4t + C2e_t

v Solution by Mathematica

Time used: 0.003 (sec). Leaf size: 68

LDSolve [{x1' [t]==2%x1[t]+3*x2[t],x2"' [t]==2*xx1[t]+x2[t]},{x1[t],x2[t]1},t, IncludeSiI;FularSolutio

1
x1(t) — ge_t (3(c1 + e2)e” + 2¢1 — 3c)

1
x2(t) — ge_t (2(c1 + c2)e™ — 2¢1 + 3c2)
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4.3 problem problem 3

Internal problem ID [317]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 3.

ODE order: 1.

ODE degree: 1.

Solve

With initial conditions

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 34

e

Ldsolve( [diff(x__1(t),t) = 3*x__1(t)+4*x__2(t), diff(x__2(t),t) = 3*x__1 (t)+2*x__2\J(t) , x__1(0)

et 86675
T1(t) = A + 7

e—t 6e6t
o (t) = -t

v Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 44

-

LDSolve [{x1'[t]==3*x1[t]+4*x2[t],x2' [t]==3*x1[t]+2*x2[t]},{x1[0]==1,x2[0]==1},{x1 Ijt] ,x2[t]},t,

x1(t) — %e‘t (8e™ —1)

x2(t) — %e‘t (6e™ +1)
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4.4 problem problem 4
Internal problem ID [318]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 4.

ODE order: 1.

ODE degree: 1.

Solve

z5(t) = 621(t) — z2(t)

v Solution by Maple

Time used: 0.031 (sec). Leaf size: 35

Ldsolve( [diff(x__1(t),t)=4*x__1(t)+x__2(t),diff(x__2(t),t)=6*x__1(t)-x__2(t)], [x__\Jl ), x__2(

z1(t) = — + cpe™

i) (t) = cle_2t + 02e5t

v Solution by Mathematica

Time used: 0.003 (sec). Leaf size: 68

LDSolve [{x1' [t]==4*x1[t]+x2[t] ,x2' [t]==6*x1[t]-x2[t]},{x1[t],x2[t]1},t, IncludeSingL;JlarSolutions

x1(t) = e *((6c1 + c2)e™ + 1 — )

Nl e

x2(t) = —e *(6ci(e™ —1) + c2(e™ +6))
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4.5 problem problem 5
Internal problem ID [319]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 5.

ODE order: 1.

ODE degree: 1.

Solve

T (t) = 621(t) — Txo(t)
y(t) = 21(t) — 222(2)

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 35

e

Ldsolve([diff(x__i(t),t)=6*x__1(t)-7*x__2(t),diff(x__2(t),t)=x__1(t)—2*x__2(t)],[4\_1(t), x__2

z1(t) = Tcie® + et

.’L‘Q(t) = CleSt + c2e_t

v/ Solution by Mathematica

Time used: 0.003 (sec). Leaf size: 71

LDSolve [{x1'[t]==6*x1[t]-7*x2[t],x2"' [t]==x1[t]-2*x2[t]},{x1[t],x2[t]},¢t, IncludeSinFularSolutio

1
x1(t) — ée_t (7(c1 — €2)e® — 1 + Teo)

1
x2(t) — ge_t((cl — 2)e% — 1 + Tey)
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4.6 problem problem 6

Internal problem ID [320]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 6.

ODE order: 1.

ODE degree: 1.

Solve

z(t) = 9z1(t) + 5z2(2)
xh(t) = —6z1(t) — 2x2(t)

With initial conditions
[21(0) = 1,25(0) = 0]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 34

e

Ldsolve( [diff(x__1(t),t) = 9*x__1(t)+5*x__2(t), diff(x__2(t),t) = -6*x__1 (t)-2*x_:J2 (t), x__1(0

T1(t) = 66 — 5e

To(t) = —6e* + 6e>

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 33

‘ DSolve [{x1' [t]==9*x1[t]+5*x2[t],x2"' [t]==-6*x1[t]-2*x2[t]},{x1[0]==1,x2[0]==0},{x1/[t],x2[t]1},t

x1(t) — €*(6e’ — 5)
x2(t) — —6€e* (e — 1)
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4.7 problem problem 7
Internal problem ID [321]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 7.

ODE order: 1.

ODE degree: 1.

Solve

T (t) = =3z (t) + 4zo(t)
z4(t) = 621 (t) — 5xo(t)

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 31

e B

Ldsolve( [diff(x__1(t),t)=-3*x__1(t)+4*x__2(t),diff(x__2(t) ,t)=6*x__1(t)-5*x__2(t)]J, [x__1(t), x

2c,e™%
T1(t) = — 13 + coe*

i) (t) = cle_gt + CQGt
v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 74

LDSolve [{x1'[t]==-3*x1[t]+4*x2[t],x2' [t]==6*xx1[t]-5*x2[t]},{x1[t],x2[t]},t, Include;FingularSolu

2 1
x1(t) — g(cl —cp)e " + 5(301 + 2¢y)é’

1
x2(t) — ge_gt((3cl + 2¢2)e™” — 3c1 + 3c2)
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4.8 problem problem 8
Internal problem ID [322]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 8.

ODE order: 1.

ODE degree: 1.

Solve

) (t) = z1(t) — 5xa(t)
zh(t) = 21(t) — 22(2)

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 48

e

Ldsolve( [diff(x__1(t),t)=x__1(t)-6*x__2(t),diff(x__2(t),t)=x__1(t)-x__2(t)],[x__1 (\Jt) , x__2(t)]

z1(t) = 2¢; cos (2t) — 2¢y sin (2t) + ¢ sin (2t) + ¢3 cos (2t)

Zo(t) = c1 8in (2t) + ¢ cos (2t)

v/ Solution by Mathematica

Time used: 0.007 (sec). Leaf size: 48

[DSolve [{x1'[t]==x1[t]-5*x2[t],x2' [t]==x1[t]-x2[t]1},{x1[t],x2[t]1},t, IncludeSingul; Solutions -

x1(t) — c1 cos(2t) + (c1 — 5ez) sin(t) cos(t)
x2(t) — c2 cos(2t) + (c1 — ¢2) sin(t) cos(t)
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4.9 problem problem 9

Internal problem ID [323]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 9.

ODE order: 1.

ODE degree: 1.

Solve

T (t) = 221 (t) — 5xo(t)
zo(t) = 4z1(t) — 2x2(t)

With initial conditions
[21(0) = 2,2,(0) = 3]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 34

e

Ldsolve( [diff(x__1(t),t) = 2*x__1(t)-b*x__2(t), diff(x__2(t),t) = 4xx__1 (t)—2*x__2\J(t) , x__1(0)

z1(t) = 2 cos (4t) — 1151—n(4t)
4
o(t) = w + 3 cos (4t)

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 34

LDSolve [{x1'[t]==x1[t]-5*x2[t],x2' [t]==x1[t]-x2([t]},{x1[0]==2,x2[0]==3},{x1[t] ,x2 [Jt] },t,Includ

x1(t) — 2cos(2t) — 13sin(t) cos(t)
x2(t) — 3 cos(2t) — sin(t) cos(t)
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4.10 problem problem 10

Internal problem ID [324]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 10.

ODE order: 1.

ODE degree: 1.

Solve

zy(t) = —3z1(t) — 222(t)
z5(t) = 9z1(t) + 3z2(t)

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 50

e B

Ldsolve( [diff(x__1(t),t)=-3*x__1(t)-2%x__2(t),diff(x__2(t) ,t)=9*x__1(t)+3*x__2(t)]J, [x__1(t), x

cicos(3t) cosin(3t) cysin(3t)  cocos(3t)
n)=—"—"%3—"~-"3 ~~— 3 "~ 3

Zo(t) = ¢y sin (3t) + ¢ cos (3t)

v/ Solution by Mathematica

Time used: 0.005 (sec). Leaf size: 53

LDSolve [{x1'[t]==-3*x1[t]-2*x2[t],x2' [t]==9*x1[t]+3*x2[t]},{x1[t],x2[t]1},t, IncludeFingularSolu

1
x1(t) — ¢y cos(3t) — 5(301 + 2¢7) sin(3t)

x2(t) = cacos(3t) + (3¢1 + ¢2) sin(3t)
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4.11 problem problem 11

Internal problem ID [325]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 11.

ODE order: 1.

ODE degree: 1.

Solve

(1) = 1(t) — 222(t)

With initial conditions
[21(0) = 0, 2(0) = 4]

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

e

Ldsolve([diff(x__l(t),t) = x__1(t)-2*x__2(t), diff(x__2(t),t) = 2*x__1(t)+x__2(t),\J x__1(0) =0

z1(t) = —4e’sin (2t)

T5(t) = 4 € cos (2t)
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 26

-

DSolve [{x1' [t]==x1[t]-2*x2[t],x2' [t]==2*x1[t]+x2[t]},{x1[0]==0,x2[0]==4},{x1[t], };P [t1},t,Incl

x1(t) — —4e’ sin(2t)
x2(t) — 4e’ cos(2t)
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4.12 problem problem 12

Internal problem ID [326]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 12.

ODE order: 1.

ODE degree: 1.

Solve

v Solution by Maple
Time used: 0.032 (sec). Leaf size: 60

e

Ldsolve( [diff(x__1(t),t)=x__1(t)-6*x__2(t),diff(x__2(t),t)=x__1(t)+3*x__2(t)], [x__\Jl ), x__2(

z1(t) = €*(2c; cos (2t) — ¢y cos (2t) — ¢y sin (2t) — 2¢, sin (2t))

To(t) = e*(c; sin (2t) + c; cos (2t))

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 67

‘ DSolve [{x1' [t]==x1[t]-5*%x2[t],x2' [t]==x1[t]+3*x2[t]},{x1[t],x2[t]},t, IncludeSinguFl.arSolutions

x1(t) — %ezt(2cl cos(2t) — (¢1 + 5¢p) sin(2t))

x2(t) — %e2t(202 cos(2t) + (¢1 + ¢2) sin(2t))
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4.13 problem problem 13

Internal problem ID [327]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 13.

ODE order: 1.

ODE degree: 1.

Solve

v Solution by Maple
Time used: 0.032 (sec). Leaf size: 58

e

Ldsolve( [diff(x__1(t),t)=6*x__1(t)-9*x__2(t),diff(x__2(t),t)=2*x__1(t)-x__2(%)], [); _1e), x__2

3e%(cy cos (3t) + ¢z cos (3t) + ¢y sin (3t) — ¢y sin (3t))

T2(t) = e*(c; sin (3t) + c; cos (3t))

v Solution by Mathematica

Time used: 0.005 (sec). Leaf size: 66

LDSolve [{x1' [t]==5%x1[t]-9*x2[t],x2"' [t]==2*%x1[t]-x2[t]},{x1[t],x2[t]1},t, IncludeSiI;FularSolutio

x1(t) — e*(c; cos(3t) + (c1 — 3cy) sin(3t))

x2(t) — %e%(302 cos(3t) + (2¢1 — 3cg) sin(3t))
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4.14 problem problem 14

Internal problem ID [328]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 14.

ODE order: 1.

ODE degree: 1.

Solve

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 45

e B
’

Ldsolve( [diff(x__1(t),t)=3*x__1(t)-4*x__2(t),diff(x__2(t),t)=4*x__1(t)+3*x__2(t)] J[x__l (t), x_

z1(t) = €*(c; cos (4t) — cy sin (4t))

To(t) = e (c; sin (4t) + c; cos (4t))

v/ Solution by Mathematica

Time used: 0.002 (sec). Leaf size: 51

‘ DSolve[{x1' [t]==3*x1[t]-4*x2[t],x2' [t]==4*x1[t]+3*x2[t]},{x1[t],x2[t]},t, IncludeSﬁngularSolut

x1(t) — €*(c; cos(4t) — c;sin(4t))
x2(t) — €*(cy cos(4t) + c; sin(4t))
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4.15 problem problem 15

Internal problem ID [329]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 15.

ODE order: 1.

ODE degree: 1.

Solve

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 59

e B
’

Ldsolve( [diff(x__1(t),t)=T*x__1(t)-5%x__2(t),diff(x__2(t),t)=4*x__1(t)+3*x__2(t)] J[x__l (t), x_

€% (2c; cos (4t) — 2c; sin (4¢) + ¢ sin (4¢) + ¢ cos (4t))

To(t) = €% (c; sin (4t) + c; cos (4t))

v Solution by Mathematica

Time used: 0.005 (sec). Leaf size: 72

LDSolve [{x1'[t]==T*x1[t]-5*x2[t],x2' [t]==4*x1[t]+3*x2[t]},{x1[t],x2[t]},t, IncludeS\JingularSolut

x1(t) — %165t(461 cos(4t) + (2¢1 — bes) sin(4t))

x2(t) - %e&(zq cos(4t) + (2¢1 — ;) sin(4¢))
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4.16 problem problem 16
Internal problem ID [330]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 16.

ODE order: 1.

ODE degree: 1.

Solve
zy(t) = =50z () + 20z4(t)
z5(t) = 100z (t) — 60z2(t)

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 36

e

Ldsolve( [diff(x__1(t),t)=-50%x__1(t)+20%x__2(t),diff (x__2(t),t)=100%x__1 (t)—60*x_:J2(t)] ,[x__1¢

2616_100t cze_mt
nlt)=-—73 2
C(1,2(15) — cle—IOOt + C2e—10t

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 74

N
LDSolve [{x1' [t]==-50*x1[t]+20*x2[t] ,x2' [t]==100*x1[t]-60*x2[t]},{x1[t],x2[t]},t,IncludeSingula

o
—
=
1

e 1% ((5¢1 + 2¢2)€” + de; — 2¢3)

Ol = O

x2(t) = = %% (10c; (7 — 1) + c2(4€” +5))
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4.17 problem problem 17
Internal problem ID [331]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 17.

ODE order: 1.

ODE degree: 1.

Solve

zo(t) = z1(t) + Tzo(t) + z3(t)
z5(t) = 4z (t) + z2(t) + 4z3(t)

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 55

Ldsolve([diff(x__l(t),t)=4*x__1(t)+x__2(t)+4*x__3(t),diff(x__2(t),t)=x__1(t)+7*x_iP(t)+x__3(t)

fl)l(t) = C2€9t + C3€6t —C1
T5(t) = cpe” — 2c3e®
Jfg(t) =c + Czegt + CgGGt

v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 129

LDSolve [{x1' [t]==4%x1[t]+x2[t]+4*x3[t],x2"' [t]==x1[t]+7*x2[t]+x3[t],x3"' [t]==4*x1[t] J-fx2 [t]+4*x3[

1

x1(t) — 6 ((e1 — 22 + ¢3)e® + 2(c1 + ¢2 + ¢3)e” + 3c1 — 3c3)
1

x2(t) — 3 ((e1 + 2+ c3)e” — (e1 — 2¢2 + ¢3)e™)

1
x3(t) — 6 ((e1 — 2c2 + €3)€ +2(c1 + 2 + c3)e” — 3¢y + 3c3)
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4.18 problem problem 18

Internal problem ID [332]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 18.

ODE order: 1.

ODE degree: 1.

Solve

m’l(t) =1 ( ) + 2z (t) + 2z3(t)
v/ Solution by Maple
Time used: 0.281 (sec). Leaf size: 51

=x__1(t)+2*x__2(t)+2*x__3(t),diff(x__z(t),t)=2*x__1(t)+7*xL_2(t)+x__3(

.’Eg(t) = Czegt — C3e6t +

z3(t) = c; + cpe” + cze®

v/ Solution by Mathematica

Time used: 0.006 (sec). Leaf size: 128

'DSolve[{x1' [t]==x1[t]+2xx2[t]+2%x3[t],x2" [t]==2%x1[t]+7*x2[t]+x3[t],x3" [t]==2%x1[t]+x2[t]+T*x

1(01 (e” +8) +2(ca+c3) (" —1))

x1(t) — 5

1
x2(t) — 13 —(9(c2 — c3)€® + 4(c1 + 2(ca + ¢3))e” — dey + ¢2 + c3)

1

x3(t) — 13

—(=9(ca — c3)e® + 4(c1 + 2(c2 + ¢3))e” — der + o+ c3)
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4.19 problem problem 19
Internal problem ID [333]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 19.

ODE order: 1.

ODE degree: 1.

Solve

zo(t) = z1(t) + 4z (t) + z3(t)
z3(t) = 71 (t) + z2(t) + 4as(t)

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 64

Ldsolve([diff(x__1(t),t)=4*x__1(t)+1*x__2(t)+1*x__3(t),diff(x__zct),t)=1*x__1(t)+§}x__2(t)+1*x

I (t) = —202€3t + Cg@Gt — cle?’t
) (t) = 02e3t + C3€6t + cle3t
.’Eg(t) = c2e3t + CgGGt

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 112

LDSolve [{x1' [t]==4%x1[t]+1*x2 [t]+1*x3[t],x2"' [t]==1%x1[t]+4*x2[t]+1*x3[t],x3' [t] ==1J>«x1 [t]+1%x2[

x1(t) — %e?’t (c1(e® +2) 4+ (c2+c3) (e — 1))

x2(t) = = ((e1 + 2 + c3)e™ — (e1 — 2¢2 + ¢3)e™)

x3(t) = = ((c1 + 2 + ¢3)€® — (c1 + 2 — 2¢3)e™)

W= W
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4.20 problem problem 20

Internal problem ID [334]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 20.

ODE order: 1.

ODE degree: 1.

Solve

zo(t) = z1(t) + Tzo(t) + z3(t)

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 64

Ldsolve([diff(x__1(t),t)=5*x__1(t)+1*x__2(t)+3*x__3(t),diff(x__zct),t)=1*x__1(t)+?}x__2(t)+1*x

Il(t) = clegt — czeZt + 0366t
T3(t) = c1e” — 2c3e®
z3(t) = c1e” + cpe® + cze®

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 141

LDSolve [{x1' [t]==5%x1[t]+1%x2 [t]+3*x3[t],x2"' [t]==1%x1[t]+7*x2[t]+1*x3[t],x3' [t] ==3J>«x1 [t]+1%x2[

1
x1(t) — 6 (3(c1 — c3)e* + (c1 — 2c2 + ¢3)€™ + 2(c1 + ¢ + c3)e™)

1
x2(t) ((e1+ 2+ c3)e” — (e1 — 2¢2 + ¢c3)e™)

x3(t)

% —
3
1
— 6 (—3(01 —c3)e? + (c1 — 2¢y + ¢3)e% 4+ 2(cy + o + C3)€9t)
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4.21 problem problem 21

Internal problem ID [335]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 21.

ODE order: 1.

ODE degree: 1.

Solve

T (t) = 5z1(t) — 623(t)
zo(t) = 221 (t) — z2(t) — 223(t)
z5(t) = 41 (t) — 235(t) — 4z3(t)

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 54

Ldsolve([diff(x__1(t),t)=5*x__1(t)+0*x__2(t)-6*x__3(t),diff(x__zct),t)=2*x__1(t)-%}x__z(t)-2*x

3cyet 6¢
.’L‘l(t) = ; + 03e_t + ?1

coet  czet 2
mo(t) = o+ o+

z3(t) = c1 + coe’ + cze?

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 123

LDSolve[{xl'[t]==5*x1[t]+0*x2[t]—6*x3[t],x2'[t]==2*x1[t]-1*x2[t]—2*x3[t],x3'[t]==?hx1[t]—2*x2[

x1(t) = (c1 + 12¢5 — 6¢3) cosh(t) + (5¢1 — 6c3) sinh(t) + 6(c3 — 2¢2)
x2(t) — 5cg cosh(t) — 2¢3 cosh(t) — (—2¢; + co + 2¢3) sinh(t) — 4es + 2¢3
x3(t) = —2(c; — 3cz)e ™" + 2(c1 + 2¢5 — 2¢3)€" + 5(cz — 2¢3)
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4.22 problem problem 22

Internal problem ID [336]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 22.

ODE order: 1.

ODE degree: 1.

Solve

zy () = 3z1(t) + 222(t) + 223(t)
xh(t) = —bz1(t) — 4za(t) — 223(t)
z5(t) = 5z1(t) + 5xa(t) + 3z3(t)

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 55

Ldsolve([diff(x__l(t),t)=3*x__1(t)+2*x__2(t)+2*x__3(t),diff(x__2(t),t)=-5*x__1(t)iP*x__2(t)-2*

I (t) = 03e3t - clet
To(t) = —e ey — c3e® + cref
z3(t) = e ey + cze

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 95

LDSolve [{x1'[t]==3*x1[t]+2*x2[t]+2*x3[t] ,x2"' [t]==-5*x1[t] -4*x2[t]-2*x3[t] ,x3"' [t]==b*x1[t] +5*x2

Xl(t) — (Cl + Co + 03)e3t — (Cz + C3)6t
x2(t) = e (c1(—€”) — 2(c2 + c3)e™ sinh(t) + ¢1 + c2)
X3(t) — (Cl + Co + 03)63t — (Cl + (32)6_2t
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4.23 problem problem 23
Internal problem ID [337]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 23.

ODE order: 1.

ODE degree: 1.

Solve

z5(t) = —bz1(t) — 3z2(t) — z3(t)
z5(t) = 5z1(t) + bza(t) + 3z5(t)

v/ Solution by Maple
Time used: 0.046 (sec). Leaf size: 59

Ldsolve([diff(x__l(t),t)=3*x__1(t)+1*x__2(t)+1*x__3(t),diff(x__2(t),t)=-5*x__1(t)ip*x__2(t)-1*

l‘l(t) = c3e3t - cle%
To(t) = —e ey — c3e® + cre®
z3(t) = e ey + cze

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 99

LDSolve [{x1'[t]==3*x1[t]+1*x2[t]+1*x3[t] ,x2"' [t]==-5*x1[t]-3*x2[t]-1*x3[t] ,x3"' [t]==b*x1[t] +5*x2

Xl(t) — (Cl + Co + 03)63t — (CQ + C3)€2t
x2(t) = e *((c2 + c3)e™ — (c1 + 2 + c3)e™ + ¢1 + ¢2)
X3(t) — (Cl + Co + 03)63t — (Cl + 02)6_2t
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4.24 problem problem 24

Internal problem ID [338]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 24.

ODE order: 1.

ODE degree: 1.

Solve

T (t) = 221 (t) + 22(t) — z3(t)
zo(t) = —4x1(t) — 3z2(t) — z3(t)
z5(t) = 41 (t) + 42 (t) + 223(t)

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 77

Ldsolve([diff(x__l(t),t)=2*x__1(t)+1*x__2(t)-1*x__3(t),diff(x__2(t),t)=-4*x__1(t)ip*x__2(t)-1*

Co cos (2t cs sin (2t Co sin (2t cs cos (2t
n(t) = & 2( ) ¢ 2( ), & 2( ) 4 ¢ 2( )_clet

T2(t) = —cy sin (2t) — c3 cos (2t) + ¢y €’

x3(t) = cosin (2t) + c3 cos (2t)

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 101

-

LDSolve [{x1'[t]==2*%x1[t]+1*x2[t]-1*x3[t] ,x2"' [t]==—4*x1[t]-3*x2[t]-1*x3[t] ,x3"' [t] =; *x1 [t]+4*x2

x1(t) = (c2 + ¢3) (—€') + (c1 + €2 + c3) cos(2t) + (c1 + ¢2) sin(2¢)
x2(t) — (co + c3)e’ — czcos(2t) — (2(cy + ¢2) + c3) sin(2t)
x3(t) — c3cos(2t) + (2(c1 + ¢2) + c3) sin(2t)
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4.25 problem problem 25
Internal problem ID [339]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 25.

ODE order: 1.

ODE degree: 1.

Solve

z1(t) = 5z1(t) + 5xa(t) + 2x3(t)
xh(t) = —6z1(t) — 622(t) — 5z3(t)
z5(t) = 621 (t) + 622(t) + 5z3(t)

v/ Solution by Maple
Time used: 0.046 (sec). Leaf size: 101

Ldsolve([diff(x__l(t),t)=5*x__1(t)+5*x__2(t)+2*x__3(t),diff(x__2(t),t)=-6*x__1(t)iF*x__2(t)-5*

_ cpe®sin (3t) | cpe®cos(3t) | cse* cos(3t)  cze® sin (3t)
a 2 2 2 B 2

I (t) — C

T2(t) = —cpe® sin (3t) — cze cos (3t) + ¢,

x3(t) = €*(cysin (3t) + c3 cos (3t))
v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 114

LDSolve [{x1'[t]==5%x1[t]+5*x2[t]+2*x3[t] ,x2' [t]==-6%x1[t]-6*x2[t]-5*x3[t] ,x3"' [t]==6%x1[t]+6%*x2

x1(t) — e*((c1 + ¢z + ¢3) cos(3t) + (c1 + ¢2) sin(3t)) — ez — ¢3
x2(t) — €*(—cz cos(3t) — (2(c1 + ¢2) + ¢3) sin(3t)) + c2 + ¢3
x3(t) — e*(c3 cos(3t) + (2(c1 + ¢2) + c3) sin(3t))
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4.26 problem problem 26

Internal problem ID [340]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 26.

ODE order: 1.

ODE degree: 1.

Solve

2 (t) = 3z1(t) + z3(t)

z5(t) = 9z1(t) — zo(t) + 225(t)

z5(t) = =921 (t) + 4zo(t) — z3(t)
With initial conditions

[£1(0) = 0,22(0) = 0,23(0) = 17]
v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 64

-

Ldsolve( [diff(x__1(t),t) = 3*x__1(t)+x__3(t), diff(x__2(t),t) = 9*x__1 (t)—x__2(t)-ﬂ2*x__3 (t), d

r1(t) = e sin (t) —4e "t cos(t) +4e¥
To(t) = —9e “cos (t) —2e sin (t) + 9e*
z3(t) = 17e " cos (t)

v/ Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 62

~N

LDSolve [{x1'[t]==3*x1[t]+0*x2[t]+1*x3[t] ,x2"' [t]==9*x1[t]-1*x2[t]+2*x3[t] ,x3"' [t] ==—J9*x1 [t]+4*x2

x1(t) — e*(4e* + sin(t) — 4 cos(t))
x2(t) — e7*(9e* — 2sin(t) — 9 cos(t))
x3(t) — 17e~* cos(t)
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4.27 problem problem 38
Internal problem ID [341]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 38.

ODE order: 1.

ODE degree: 1.

Solve
1(t) = z1(t)
x5 (t) = 2x1(t) + 2z2(t)
z5(t) = 3za(t) + 3z3(t)
z(t) = 4x3(t) + 4z4(t)

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 75

\dsolve([diff(x__i(t),t)=x__1(t)+0*x__2(t)+0*x__3(t)+0*x__4(t),diff(x__z(t),t)=2*xL_1(t)+2*x__

cie
xl(t):—lT
cret cpe?
t) =22
xz() 9 + 6
3ciet  cpe?  cued
) =——~ 5~

z4(t) = cre’ + cpe® + cze® + cue
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v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 128

LDSolve [{x1' [t]==1%x1[t]+0*x2[t]+0*x3 [t]+0*x4 [t],x2' [t]==2%x1 [t]+2%x2 [t]+0*x3[t] +OJ* x4[t],x3'[x

x1(t) = ci€

x2(t) — et(ZCl (et - 1) + C2€t)
x3(t) — € <301 (e — 1)2 + €' (3ca(ef — 1) + C3et)>

x4(t) — et<4cl(et _ 1)3 +et(602(6t - 1)2 + €' ((4cs + cq)€’ —463))>
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4.28 problem problem 39

Internal problem ID [342]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 39.

ODE order: 1.

ODE degree: 1.

Solve
zy(t) = —2z1(t) + 9z4(t)
z5(t) = —x3(t) + 8z4(t)
zy(t) = z4(t)

v Solution by Maple
Time used: 0.094 (sec). Leaf size: 61

\dsolve([diff(x__1(t),t)=—2*x__1(t)+0*x__2(t)+0*x__3(t)+9*x__4(t),diff(x__2(t),t);k*x__i(t)+2*

r1(t) = —cre™? + 3cye’

To(t) = coe® + cre™% — 2¢4e’

z3(t) = 4cse’ + cze”t

z4(t) = cs€’
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v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 94

LDSolve [{x1' [t]==—2%x1[t] +0*x2[t] +0*x3 [t]+9*x4[t] ,x2' [t]==4*x1[t]+2*x2[t]+0*x3[t] —JlO*xél [t],x3'

x1(t) = e (3ca(e” — 1) + 1)
2(t) = (a1 — 3ca) (—€7%) + (a1 + 2 — ca)e™ — 2cqe’
x3(t) — c3 cosh(t) — (c3 — 8cy) sinh(t)
(

™

x4(t) — cq€’
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4.29 problem problem 40

Internal problem ID [343]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 40.

ODE order: 1.

ODE degree: 1.

Solve
z (t) = 22:1(t)
zo(t) = —21z1(t) — Bxa(t) — 27z3(t) — 9z4(t)
z5(t) = 5z3(t)
.Z'ﬁl(t) —211}3('[;) - 2$4( )

v Solution by Maple
Time used: 0.11 (sec). Leaf size: 61

\dsolve([diff(x__1(t),t)=2*x__1(t)+0*x__2(t)+0*x__3(t)+0*x__4(t),diff(x__z(t),t)=;k1*x__1(t)—5

zo(t) = cpe® + e %c; — 3cze™*

.’174(t) = 03e_2t + c4e5t



75

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 86

LDSolve [{x1'[t]==2%x1[t]+0*x2[t]+0*x3 [t]+0*x4[t] ,x2' [t]==-21*x1[t] -5*x2[t]-27*x3 [tJ] -9%x4[t] ,x3

x1(t) = ce

x2(t) = e (—3c1(e™ — 1) — 3(3cs + c1) (6% — 1) + )
x3(t) — cze™

x4(t) = e % (cs — ez (€™ — 1))
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4.30 problem problem 41

Internal problem ID [344]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 41.

ODE order: 1.

ODE degree: 1.

Solve

(

xy(t) = Tx1(t) + z2(t) + z3(t) + 4x4(t)

T

With initial conditions

[.271(0) = 37332(0) = 1,$3(0) = 171"4(0) = 3]

v Solution by Maple
Time used: 0.094 (sec). Leaf size: 62

e

Ldsolve( [diff(x__1(t),t) = 4*xx__1(t)+x__2(t)+x__3(t)+7*x__4(t), diff(x__2(t),t) = \Jx__l (t)+4x*x_

T (t) = ' + 2!

x2(t) =9 e15t _ e10t

x3(t) =9 el5t . elOt

$4(t) — elSt + 2elOt
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v/ Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 70

LDSolve [{x1'[t]==4*x1[t]+1*x2[t]+1*x3[t]+7*x4[t] ,x2' [t]==1*x1[t]+4*x2[t]+10*x3[t] +J1*x4 [t],x3'[
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4.31 problem problem 42
Internal problem ID [345]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 42.

ODE order: 1.

ODE degree: 1.

Solve

z(t) = —40z(t) — 12z5(t) + 54z3(t)
z4(t) = 35z1(t) + 13z2(t) — 4625(t)
z5(t) = —25z1(t) — Tzo(t) + 34z3(t)

v/ Solution by Maple

Time used: 0.047 (sec). Leaf size: 59

Ldsolve( [diff(x__1(t),t)=-40%x__1(t)-12%x_ 2(t)+54%x__ 3(t),diff (x__2(t) ,t)=35*x__1J(t) +13%x__2(

3
:I?l(t) = 0262t + 20365t + %

T2(t) = cpe® — 3cze®™ — 02—1

r3(t) = ¢; + cpe® + cze”

v/ Solution by Mathematica

Time used: 0.007 (sec). Leaf size: 160

‘ DSolve [{x1' [t]==-40*x1[t]-12*%x2[t]+54*x3[t],x2' [t]==35*x1[t]+13*x2[t]-46%*x3[t] ,x3' [t]==-25*x1

x1(t) = (51 + cp — Tes) (—€*) — 2(3cy + ¢2 — 4es)e™ + 3(4er + ¢2 — Bes)
x2(t) = —(5c1 + ¢ — Tez)e? + 3(3cy + ¢ — 4e3)e™ — 4ep — ¢ + Bes
X3(t) — (501 +Cco — 703) (—€2t) - (361 +c— 463)65t + 2(461 +c — 503)
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4.32 problem problem 43
Internal problem ID [346]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 43.

ODE order: 1.

ODE degree: 1.

Solve

i (t) = —20z1(t) + 11zo(t) + 13z3(2)
zo(t) = 12241 (t) — z2(t) — Tz3(t)
z5(t) = —48z1(t) + 21z2(t) + 31z5(2)

v/ Solution by Maple
Time used: 0.046 (sec). Leaf size: 72

Ldsolve( [diff(x__1(t),t)=-20%x__1(t)+11%x_ 2(t)+13*x__3(t),diff (x__2(t) ,t)=12*x__1J(t)-1*x__2(t

3cie c5edt
z1(t) = 15 T coett + —33
cie 2t czed

To(t) = — 15 +epett = 2

r3(t) = cre™? + cpe® + cze®
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v/ Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 554

LDSolve [{x1' [t]==20*x1[t]+11*x2[t]+13*x3[t] ,x2"' [t]1==12*x1[t] -1*x2[t]-7*x3[t] ,x3' [tJ] ==-48%x1[t]

F#1t _ #1t
x1(t) = ¢;RootSum {#13 _ 50412 + 120841 — 45768, L1 — 68¢ &]

341% — 10041 + 1208
13#1e#!t — 64e#1t &]

3417 — 10041 + 1208

#1%e#1t _ 304 1e#1t 4 116e#1t &]
3417 — 10041 + 1208

#16#1t _ 36#1t
3417 — 10041 + 1208 }
TH#H1e#1t — 29671 &}
3417 — 10041 + 1208
#1%2e#1t _ 51#1e#1t 4 1244€#1 &}
3417 — 10041 + 1208

AF 17t — 1771t &}

3417 — 10041 + 1208

T#1e#t — 316e7!t &}

341% — 10041 + 1208

H1%2e#1t _ 19H1e#1t — 152e#1t &]
3417 — 10041 + 1208

+ csRootSum {#13 — 50412 + 1208#1 — 4576&,

+ ¢1RootSum [#13 — 50412 + 120841 — 4576&,

x2(t) — 12c;RootSum {#13 — 50412 + 120841 — 4576&,

— c3RootSum {#13 — 50412 4 120841 — 4576&,

+ csRootSum {# 13 — 50412 + 120841 — 4576&,

x3(t) — —12¢;RootSum {#13 — 50#1% 4 120841 — 4576&,

+ 3c,RootSum [#13 — 50412 + 120841 — 4576&,

+ csRootSum {#13 — 50412 + 120841 — 4576&,
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4.33 problem problem 44

Internal problem ID [347]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 44.

ODE order: 1.

ODE degree: 1.

Solve

zy(t) = 147z (t) + 23z4(t) — 202z3(t)
z4(t) = —90z1(t) — 9z2(t) + 129z3(t)
z5(t) = 90z1 (t) + 15z2(t) — 123z3(t)

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 74

Ldsolve([diff(x__l(t),t)=147*x__1(t)+23*x__2(t)-202*x__3(t),diff(x__2(t),t)=-90*xtL1(t)-9*x__2

5cie'? 3cee™3 Tegebt

t) =
z1(t) 3 2 5
6t
To(t) = —cre!® — cpe™ + —03;

z3(t) = cre™ + coe ™ + c3e®
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v/ Solution by Mathematica

Time used: 0.01 (sec). Leaf size: 166

LDSolve [{x1' [t]==147*x1[t]+23*x2[t]-202*x3[t] ,x2' [t]==-90*x1[t]-9*x2[t]+129*x3[t] ,Jx3 ' [t]==90%*x

x1(t) = —e % (5(12¢1 + c2 — 17c3)e™ + T(ca + c3)e” — 5der — 12¢; + 78c3)

>
[\
=
1

e ¥ (—3(12¢1 + ¢c2 — 17c3)e™ + (c2 + c3)e” + 36¢1 + 8¢y — 52c3)

= D= O

x3(t) = Ze % (3(12¢1 + 3 — 17c3)e™ + 5(cz + c3)e” — 36¢1 — 8¢y + 52c3)
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4.34 problem problem 45
Internal problem ID [348]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 45.

ODE order: 1.

ODE degree: 1.

Solve
z(t) = 921 (t) — Txo(t) — 5x3(t)
z5(t) = 24z, (t) — 17z9(t) — 1923(¢) — 9z4(t)
zy(t) = —18z1(¢) + 13z2(t) + 17z3(t) + 9z4(t)

v Solution by Maple
Time used: 0.063 (sec). Leaf size: 104

‘dsolve([diff(x__i(t),t)=9*x__1(t)—7*x__2(t)—5*x__3(t)+0*x__4(t),diff(x__2(t),t)=;&2*x__1(t)+7

T1(t) = —ce™ + 2c38* — 4% + ¢
To(t) = —coe ™ + cze™ + c4e® + 2¢;
13(t) = —coe ™ + c3e® — 2c4e% — ¢

-3t t t
l'4(t) =1 + Ce€ 3 + 0363 + 0466
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v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 346

LDSolve [{x1' [t]==9%x1[t]-7T*x2[t]-5*x3[t]+0*x4[t] ,x2' [t]==—12*x1[t] +7*x2[t]+11*x3 [tJ] +9*x4[t] ,x3

1
x1(t) = (—c1 + c2 + c3)e™® — 5(402 + 5es + 3cq)e®
2
+ §e3t(6cl cosh(3t) — 3¢y + 2¢; + 4ez + 3cq) — ¢ — 23 — ¢4

1
x2(t) — 3 (3(ca + c3)e™® + (2c2 + 4cs + 3ca)e® + (4ca + Bes + 3cq)e™

— 6c1 (€% + cosh(3t) — 2) — 6(c2 + 2¢3 + c4))
1
x3(t) = (co +c3)e ™ + 5(202 + 4c3 + 3cy) e
2
— g(—GCl + 4cy + 5es + 3c4)e® — 2¢; cosh(3t) — 2¢1 + ¢ + 2¢3 + ¢4

1
x4(t) — ge_3t(—3(02 + 2c3 + c4)e® + (4cy + Bes + 3cy)e™
+ €% (—12¢; sinh(3t) — 3c; + 2¢; + 4¢3 + 3¢y) — 3(—c1 + ¢ + 03))
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4.35 problem problem 46

Internal problem ID [349]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 46.

ODE order: 1.

ODE degree: 1.

Solve

1(t) = 13z (t) — 4225(t) + 106z3(t) + 139z4(t)

5(t) = 2x1(t) — 1622(t) + 52x3(t) + T0z4(t)
zh(t) = z1(t) + 625(t) — 20z3(t) — 31z4(t)

L(t) = —a1(t) — 632(t) + 2233(t) + 33z4(t)

v Solution by Maple
Time used: 0.063 (sec). Leaf size: 124

~

\dsolve([diff(x__1(t),t)=13*x__1(t)—42*x__2(t)+106*x__3(t)+139*x__4(t),diff(x__z(tp,t)=2*x__1(

71(t) = —c1e® + cpe® + 3cze™ — c4e®
_ 2C4€8t
To(t) = —2c1e* + cpet + 2cze™ + —3
r3(t) = —2c1e* — cpe® — cze™H — cye®

r4(t) = c1e® + coe® + cze ™ + cge®
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v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 339

LDSolve [{x1' [t]==13*x1[t]-42*x2[t]+106*x3 [t]+139*x4 [t] ,x2' [t]==2*x1[t]-16*x2[t] +52J*X3 [t]+70%*x4

3
x1(t) = (c3 + ca)e® + 4_1(01 — 2¢3 + 4c3 + 5ey)e®

3
+ (c1 — 3ca + 8cz + 11cy)e™ — Z(c1 — 6y + 16c3 + 21cy)e™

1
x2(t) = 2(c3 + c4)e* — 5(01 — 2¢y + 4¢3 + 5ey)e®
1
+ (c1 — 3¢z + 8¢z + 11cy)e* — 5(c1 — 6y + 16c3 + 21cy)e™*
1
x3(t) — 4_16_4t (8(cs + ca)e®™ + 3(c1 — 2¢ + 4cs + 5ea)e'® — 4(c1 — 3ca + 8¢z + 11es)e™ + ¢
— 602 + 1663 + 2104)

3
x4(t) = (3 + ca) (—€”) — Z(cl — 2¢y + 4ez + 5ey)e

1
+ (c1 — 3¢y + 8cz + 11cy)e* — Z(Cl — 6cy + 16¢3 + 21cy)e
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4.36 problem problem 47

Internal problem ID [350]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 47.

ODE order: 1.

ODE degree: 1.

Solve
71 (t) = 23z (t) — 18z5(t) — 1623(t)
z5(t) = 34z, (t) — 27zo(t) — 26x3(t) — 9z4(t)
T, (t) = —26x1(t) + 2122(t) + 25z3(t) + 1224(t)

v Solution by Maple
Time used: 0.062 (sec). Leaf size: 122

~

\dsolve([diff(x__i(t),t)=23*x__1(t)—18*x__2(t)—16*x__3(t)+0*x__4(t),diff(x__z(t),tp=—8*x__1(t)

71(t) = —c1e” — 2ce7% + c3e® + 2c4e®

To(t) = c1e” — 2cpe™ + 2c3e® + c4e®

3t 6t

r3(t) = —2c1e” — cpe3t — c3e® + cye

r4(t) = c1€” + cpe™ + c3e® + cye®
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v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 369

LDSolve [{x1'[t]==23*%x1[t]-18*x2[t]-16*x3[t]+0*x4[t] ,x2' [t]==-8*x1[t]+6*x2[t] +7*x3 [Jt] +9*xx4[t] ,x

8
x1(t) — 3c;e¥ + gclegt +2(—c; +eg +c3)e™

2
- 566t((602 + 8¢z + 3cy) cosh(3t) — c3sinh(3t) 4+ 4¢; — 3ca — bes — 3cy)

1
x2(t) — ge_3t (6(301 —2¢y — 3c3 — c4)e% + (—4c; + 3¢y + 5eg + 3cq)e™
+ (—861 + 602 + 703 + 3C4)612t + 6(—61 +co + 63))

2
x3(t) = (—c1 + ¢y +c3)e ™ + §(801 —6cy — Tez — 3cy)e™

4c 5¢
+ (—?1 +cy+ ?3 + c4> % + (=3cy + 2¢y + 3¢z + c4) e

1
56_3t (c1(9e™ — 4e” — 8e'? + 3)
+ €% (—2c;3 cosh(3t) + 2(6¢2 + 8cs + 3cy) sinh(3¢t) + 3¢z + 5es + 3cs) — 3(c2 + ¢3))

x4(t) —
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4.37 problem problem 48
Internal problem ID [351]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 48.

ODE order: 1.

ODE degree: 1.

Solve

1(t) = 4Tz (t) — 8xa(t) + Bas(t) — 5za(t)
5(t) = —10z1(t) + 32z2(t) + 18z3(t) — 2z4(t)

24 (t) = 13921 (t) — 40z5(t) — 167z3(t) — 121z4(¢)
4(t) = —232m1(t) + 64z2(t) + 360z3(t) + 248z4(t)

v Solution by Maple
Time used: 0.062 (sec). Leaf size: 125

\dsolve([diff(x__i(t),t)=47*x__1(t)—8*x__2(t)+5*x__3(t)—5*x__4(t),diff(x__2(t),t)=}10*x__1(t)+

3c,e88t cyelft  (yebtt .
z1(t) = 5 5 "3 " 2cqe
48t 64t
ci€ C3e
To(t) = — 5 + cpettt — — 5eye3?
cleft pelft e bt .
z3(t) = 5 T g T g e

z4(t) = c1™ + e + 3% + 4
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v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 382

LDSolve [{x1' [t]==47*x1[t]-8*x2[t]+5*x3[t]-5*x4[t] ,x2' [t]==-10*x1[t]+32*x2[t] +18*x3J [t1-2xx4[t],

1
x1(t) — E61‘“((27(:1 — 8¢y — 39¢3 — 25¢4)e™® — 2(19¢; — 8¢y — 3lez — 17¢y)e™®
— 6(c1 — bes — 3ca)e®? + 33¢1 — 8cy — 53c3 — 27cy)

x2(t) — 1 (2(33c1 — 8¢z — B3cs — 27c)e™™ + (27c1 — 8¢z — 39cs — 25¢4)€®*

16
+ 2(c1 — ez — 3ca)e®™ + (—95¢1 + 40c; + 155¢3 + 85¢4)e)
1
x3(t) — Eel‘“(z(z?c1 — 8¢y — 39¢3 — 25¢4)e*™® — 2(c; — Bz — 3cy) e

+ (=19¢1 + 8¢z + 3les + 17cq)e™™ — 33t + 8o + 53cs + 27cy)

1
x4(t) — G (2(33c1 — 8¢z — 53cs — 27ca)e™™ + (19¢1 — 8¢z — 3lez — 17cy) e’
— 4(c1 — 5ez — 3cq)e™® + (—8ley + 24cp + 117c3 + T5cq)e®)
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4.38 problem problem 49
Internal problem ID [352]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 49.

ODE order: 1.

ODE degree: 1.

Solve
zy(t) = 13921 (t) — 14x5(t) — 52x3(t) — 14x4(t) + 28x5(t)
z5(t) = —22z1(t) + 5x2(t) + Tzs(t) + 8x4(t) — Tx5(2)
x5(t) = 370z (t) — 38z2(t) — 139z3(t) — 38x4(t) + T6x5(t)
z,(t) = 52301( ) — 16z9(t) — 59z3(t) — 13z4(t) + 35z5(t)
z5(t) = 95z1(t) — 10z2(t) — 38z3(t) — Tza(t) + 23z5(t)

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 130

[dsolve([diff(x__1(t),t)=139*x__1(t)—14*x__2(t)-52*x__3(t)—14*x__4(t)+28*x__5(t),%ﬁff(x__z(t),

z1(t) = 2c0e” + cze 3 4 ¢4

T (t) = 7C4€3t + Cseﬁt + 301

z3(t) = 5cae™ + 3cze™ + ¢

—3t

T4(t) = 2c06” + c3e™ + c4e¥ + c5e® — ¢

—3t

ot 3t 6t
x5(t) = c1 + €™ + e3> + cge™ + cre
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v/ Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 2676

LDSolve [{x1' [t]==139*x1[t]-14*x2[t]-52*x3[t]-14*x4 [t] +28*x5[t] ,x2' [t]==-22*x1[t] +5J*X2 [t]1+7*x3[

Too large to display
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4.39 problem problem 50

Internal problem ID [353]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 50.

ODE order: 1.

ODE degree: 1.

Solve
Zy(t) = 921 (t) + 13z5(t) — 13z6(t)
zo(t) = —14z1(t) + 1925(t) — 10z3(t) — 20z4(t) + 10z5(¢) + 4z6(t)
z5(t) = —30z1(¢) + 12z5(t) — Tx3(t) — 30z4(t) + 1225(¢) + 18z6(t)
zy(t) = —12x1(¢) + 1022(t) — 10x3(¢) — 9z4(t) + 10z5(t) + 226(t)
z5(t) = 621 (t) + 9z2(t) + 6z4(t) + 55(t) — 1526(2)
zg(t) = —14z1 () + 23z5(t) — 10z3(t) — 20z4(t) + 10z5(¢)

v/ Solution by Maple
Time used: 0.172 (sec). Leaf size: 135

(t),diff (x_

Ldsolve([diff(x__l(t),t)=9*x__1(t)+13*x__2(t)+0*x__3(t)+0*x__4(t)+0*x__5(t)-13*x

I (t) = c3e9t + c5e_4t

T2 (t) = c3e9t + c4e3t + cﬁe_7t

T3(t) = cge™ " + cpe’ — ety

r4(t) = ey + cse® + cge™™

r5(t) = cpe™ + e!tie; + cse™

z6(t) = cze” + c4e3 + cse ™ 4 cge™ ™
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v/ Solution by Mathematica
Time used: 0.108 (sec). Leaf size: 1669

DSolve [{x1' [t]==9xx1[t]+13xx2[t]-13+x6[t] ,x2' [t]==-14xx1[t] +19%x2[t]-10%x3[£]-20+x4 [t] +10%x5 |

x1(¢)
o3 (T-5VET)t (13 <601 <(665 +243V/57) V5T + 15485e% (V) 665 243\/5_7) — 90 et
_)
x2(t)
_ 5v/57 t
e~ (2571 (7119600390(cl — o+ 04 — ¢5)e T — 92474929(47Tc; — 449c, + 89c; + 388¢, — 369
_>
x3(t)
_ 5+/57 E
o~ ((T+257)1) (_162032(01 — 0y + ¢4 — c5)e™ T2 4 9949(TTcy — 86cy + 4l + TTey — 2605 + 9cg)e ™
_>
x4(t)
5v/57 t
e ((r+237)1) (81117270(c1 — a4 — c5)e™ 7 T2 — 275766(477c; — 449¢, + 89cs + 388cs — 369c5 —
_>
x5(t)
o3 (T-5V57)1 (01 <(171 1 49v/57) VATt _ 3493 (V) 4 171 49\/ﬁ> +342(en = uct )l ()

_)

x6(t) —

_ 5v/57 t
e ((T+25)1) <—5198438380(c1 — oy + c4 — ¢5)e T HI 1 14983986(477c1 — 449¢, + 89cs + 388¢s —
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5.1 problem Example 1

Internal problem ID [354]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Examples. Page 437
Problem number: Example 1.

ODE order: 1.

ODE degree: 1.

Solve

T (t) = 921 (t) + 4zo(t)
zo(t) = —6z1(t) — z2(t)
z5(t) = 621 (t) + 4xa(t) + 3z3(¢)

v/ Solution by Maple
Time used: 0.046 (sec). Leaf size: 66

Ldsolve( [diff(x__1(t),t)=9%x__1(t)+4*x_ 2(t)+0%x_ 3(t),diff(x__2(t),t)=-6%x_ 1 (t)-Jl*x__2(t)+0*

2c3e3  2cqe¥

3 3

IIJl(t) = 0265t +

To(t) = —coe® — cze® 4 e

z3(t) = coe” + cze™

v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 105

LDSolve [{x1'[t]==9%x1[t] +4*x2[t]+0*x3[t] ,x2' [t]==-6%x1[t]-1*x2[t]+0*x3[t] ,x3"' [t]==6%x1[t] +4*x2

x1(t) — e*(c; cosh(t) + (5cy + 4cy) sinh(t))
x2(t) — 3(cy + c2)e — (3cy + 2¢5)e™

x3(t) — /1 3z(K[1])dK[1] + gcl (e —1)+ gcz (" —1) +cs
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5.2 problem Example 3

Internal problem ID [355]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Examples. Page 437
Problem number: Example 3.

ODE order: 1.

ODE degree: 1.

Solve

z(t) = 71 (t) — 3x2(t)
z4(t) = 3z1(t) + Tz2(t)

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 35

e

Ldsolve( [diff(x__1(t),t)=1%x

B
’

_1(8)-3%x__2(t) ,diff(x__2(t),t)=3%x__1(t)+7*x__2(t)] J[x__l t), x_

e4t (302t + 301 — 62)

T5(t) = e*(cot + 1)

v Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 44

LDSolve [{x1' [t]==1%x1[t]-3*x2[t],x2"' [t]==3*x1[t]+7*x2[t]},{x1[t],x2[t]},t, IncludeS\JingularSolut

x1(t) — e*(—3cit — 3cat + 1)
x2(t) — e*(3(cy + )t + ¢3)
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5.3 problem Example 4

Internal problem ID [356]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Examples. Page 437
Problem number: Example 4.

ODE order: 1.

ODE degree: 1.

Solve

—5z1(t) — 3zo(t) — Tx3(t)
1()

71(t)
z5(t)
z3(t)

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 75

\dsolve([diff(x__1(t),t)=0*x__1(t)+1*x__2(t)+2*x__3(t),diff(x__z(t),t)=—5*x__1(t)—b*x__2(t)—7*

I (t) = —e_t (C3t2 + Czt — 2(33t +c — 62)
T(t) = —e 7" (cst® + cat + 4est + ¢ + 2¢2 — 2¢3)
z3(t) = e (c3t® + cot + 1)

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 125

' DSolve [{x1' [t]==0xx1[t]+1%x2[t]+2*x3[t],x2" [t]==-5*x1[t]-3%x2[t]-7*x3[t],x3" [t]==1xx1 [t]+0%x2

x1(t) — %e‘t(201 (= +t+1) — ot — 2)t + c3(4 — 3t)t)

x2(t) = 56! (26— 2er(t +5) + ca(t +4) + (3t + 14)))

x3(t) = %e‘t(t(2cl(t +1) + est) + s (t(3t + 2) +2))
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5.4 problem Example 6

Internal problem ID [357]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Examples. Page 437
Problem number: Example 6.

ODE order: 1.

ODE degree: 1.

Solve
x4 (t) = z3(t)
5(t) = z4(t)
z5(t) = =221 (t) + 222(t) — 3z3(¢) + z4(t)
Z(t) = 221 (t) — 229(t) + z3(t) — 324(2)

v Solution by Maple
Time used: 0.063 (sec). Leaf size: 87

\dsolve([diff(x__i(t),t)=0*x__1(t)+0*x__2(t)+1*x__3(t)+0*x__4(t),diff(x__z(t),t)=0%x__1(t)+0*x

646_2tt e_QtCQ 03e_2t c4e_2t

2o(t) = ((-% - 711) - %) e 4 g

r3(t) = e (—c4t + 3 — c3)

r4(t) = e (cyt + c3)
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v/ Solution by Mathematica
Time used: 0.057 (sec). Leaf size: 174

LDSolve [{x1' [t]==0%x1[t]+0%x2 [t]+1%x3 [t]+0%x4 [t],x2"' [t]==0%x1[t]+0*x2 [t] +0*x3 [t] +1J>«x4 [t],x3'[t

1
x1(t) — 1 (e7*(c1(4t + 2) — 2ca(2t + 1) + c3(2t — 1) — ca(2t + 1)) + 2¢1 + 202 + ¢3 + ¢4)

1
X2(t) — 4_1 (6_2t(C4(2t — 1) — (201 — 262 + 03)(2t + 1)) + 261 + 202 +c3 + C4)

x3(t) — e *((—2¢1 + 2¢2 — c3 + c4)t + c3)
x4(t) — e 2((2c1 — 23 + 3 — ¢4)t + c4)
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6.1 problem problem 1

Internal problem ID [358]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451

Problem number: problem 1.

ODE order: 1.

ODE degree: 1.

Solve

zo(t) = —21(t) — 4a2(t)

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 30

e

Ldsolve( [diff (x__1(t),t)=-2%x__1(t)+1xx_ 2(t),diff (x__2(t),t)=—1kx__1(t)-4%x_ 2 (t)\J] ,[x__1(t),

r1(t) = —e ¥ (cot + 1 + )

T2(t) = e ¥ (cot + 1)

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 42

LDSolve [{x1'[t]==-2*x1[t]+1*x2[t],x2' [t]==-1%x1[t]-4*x2[t]},{x1[t],x2[t]},¢t, IncludJeSingularSol

x1(t) = e (cy(t + 1) + cat)
x2(t) = e ¥ (cy — (c1 + o))
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6.2 problem problem 2

Internal problem ID [359]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451

Problem number: problem 2.

ODE order: 1.

ODE degree: 1.

Solve

z(t) = 3z1(t) — z2(2)
z5(t) = 71(t) + 22(t)

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 29

e B
’

Ldsolve( [diff(x__1(t),t)=3*x__1(t)-1*x__2(t),diff(x__2(t),t)=1*x__1(t)+1*x__2(t)] J[x__l t), x_

r1(t) = e®(cot + 1 + ¢2)

T2(t) = e®(cot + 1)

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 44

LDSolve [{x1'[t]==3*x1[t]-1*%x2[t],x2"' [t]==1xx1[t]+1*x2[t]},{x1[t],x2[t]},t, IncludeSJingularSolut

x1(t) — e*(ci(t + 1) — cat)
x2(t) = €*((c1 — c2)t + ¢2)
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6.3 problem problem 3

Internal problem ID [360]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451

Problem number: problem 3.

ODE order: 1.

ODE degree: 1.

Solve

(1) = 1(t) — 22(2)

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 35

e B
’

Ldsolve( [diff(x__1(t),t)=1*x__1(t)-2%x__2(t),diff(x__2(t),t)=2*x__1(t)+5*x__2(t)] J[x__l (t), x_

e3(2cot + 2¢1 — ¢3)

To(t) = % (cot + 1)

v Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 44

LDSolve [{x1' [t]==1%x1[t]-2*x2[t],x2"' [t]==2*x1[t]+5*x2[t]},{x1[t],x2[t]},t, IncludeS\JingularSolut

x1(t) = €% (=2c1t — 2cot + ¢1)
x2(t) — €¥(2(c; + )t + ¢3)
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6.4 problem problem 4

Internal problem ID [361]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451

Problem number: problem 4.

ODE order: 1.

ODE degree: 1.

Solve

z(t) = 3z1(t) — z2(2)

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

e B
’

Ldsolve( [diff(x__1(t),t)=3*x__1(t)-1*x__2(t),diff(x__2(t),t)=1*x__1(t)+5*x__2(t)] J[x__l (t), x_

71(t) = —e*(cat + 1 — )

To(t) = e*(cot + 1)

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 42

LDSolve [{x1'[t]==3*x1[t]-1*%x2[t],x2"' [t]==1*xx1[t]+5*x2[t]},{x1[t],x2[t]},t, IncludeSJingularSolut

x1(t) = —e*(cy(t — 1) + cot)
x2(t) = e*((c1 + o)t + )
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6.5 problem problem 5

Internal problem ID [362]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451

Problem number: problem 5.

ODE order: 1.

ODE degree: 1.

Solve

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 33

e B

Ldsolve( [diff(x__1(t),t)=T*x__1(t)+1*x__2(t),diff(x__2(t) ,t)=—4*x__1(t)+3*x__2(t)]J, [x__1(t), x

e (2cot + 2¢1 + ¢3)

T5(t) = e (cot + 1)

v Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 45

LDSolve [{x1'[t]==7*x1[t]+1*x2[t],x2' [t]==-4xx1[t]+3*x2[t]},{x1[t],x2[t]},t, Include?FingularSolu

x1(t) — €”(2c1t + cot + c1)
x2(t) = €*(cy — 2(2¢1 + c2)t)
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6.6 problem problem 6

Internal problem ID [363]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451

Problem number: problem 6.

ODE order: 1.

ODE degree: 1.

Solve

(1) = 21(t) — 42a()

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 35

e B
’

Ldsolve( [diff(x__1(t),t)=1*x__1(t)-4*x__2(t),diff(x__2(t),t)=4*x__1(t)+9*x__2(t)] J[x__l (t), x_

e (deot + ey — ¢2)

T5(t) = e (cot + 1)

v Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 44

LDSolve [{x1' [t]==1%x1[t]-4*x2[t],x2"' [t]==4*x1[t]+9*x2[t]},{x1[t],x2[t]},t, IncludeS\JingularSolut

x1(t) — €™ (—4cit — dept + ¢p)
x2(t) — €*(4(cy + )t + ¢3)
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6.7 problem problem 7

Internal problem ID [364]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451

Problem number: problem 7.

ODE order: 1.

ODE degree: 1.

Solve

z(t) = 221(t)
z3(t) = 2z3(1)

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 38

Ldsolve([diff(x__l(t),t)=2*x__1(t)+0*x__2(t)+0*x__3(t),diff(x__2(t),t)=-7*x__1(t)fP*x__2(t)+7*

fl)l(t) = e2t(02 + 03)
.’Eg(t) = clegt + C2€2t
z3(t) = cze®

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 55

LDSolve [{x1'[t]==2*x1[t]+0*x2[t]+0*x3[t] ,x2"' [t]==-T*x1 [t] +9*x2[t]+7*x3[t] ,x3"' [t]==0%x1[t] +0*x2

x1(t) = c;e*

x2(t) = € ((—c1 + 2+ c3)e”™ + 1 — ¢3)

x3(t) — cze
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6.8 problem problem 8

Internal problem ID [365]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451

Problem number: problem 8.

ODE order: 1.

ODE degree: 1.

Solve

z(t) = 2521 (t) + 12z5(t)
xh(t) = —18z1(t) — 5xo(t)
z5(t) = 621 (t) + 622(t) + 13z3(t)

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 67

Ldsolve( [diff(x__1(t),t)=25%x__1(t)+12%x_ 2(t)+0%x__3(t),diff (x__2(t) ,t)=-18*x__1(Jt)-S*x__Q(t)

.Il(t) = 263e7t + 302e13t - el3t01
To(t) = —3coe’ — 3cze™ + e'3icy
13(t) = ce™® + cze™

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 94

LDSolve [{x1'[t]==25*x1[t]+12*%x2[t]+0*x3[t] ,x2' [t]==-18*x1[t]-5*x2[t]+0*x3[t],x3"' [tJ] ==6xx1[t]+6

x1(t) = (3c1 + 2¢2)e™® — 2(c; + cp)e™
x2(t) = 3(c1 + c2)e™ — (31 + 2¢7)e™®
x3(t) = (c1 + ¢z + ¢3)e — (¢ + cp)e™
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6.9 problem problem 9

Internal problem ID [366]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451

Problem number: problem 9.

ODE order: 1.

ODE degree: 1.

Solve

7y (t) = —19z1(t) + 12z5(t) + 84z3(t)
5(t) = 5z2(2)
z5(t) = —8z1(t) + 4z2(t) + 33z3(¢)

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 52

Ldsolve( [diff(x_ 1(t),t)=-19%x__1(t)+12%x_ 2(t)+84*x__3(t),diff (x__2(t) ,t)=0*x__1(Jt)+5*x__2(t)

Tcse®t ce®
z1(t) = 3cpe” + 37 + 12

T3(t) = c1e™

z3(t) = coe” + cze™

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 90

LDSolve [{x1'[t]==-19*%x1[t]+12*x2[t] +84*x3[t] ,x2' [t]==0%x1[t]+5*x2[t]+0*x3[t] ,x3" [tJ] ==-8xx1[t]+

x1(t) = € (c1(7 — 6€™) + 3(ca + Tc3) (¥ — 1))
x2(t) — cpe™

x3(t) = € ((—2c1 + ¢2 + Tes)e™ + 2¢1 — ¢ — 6cs)
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6.10 problem problem 10

Internal problem ID [367]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451

Problem number: problem 10.

ODE order: 1.

ODE degree: 1.

Solve

zy(t) = —13z1(¢) + 40z5(t) — 48z3(t)
z5(t) = —8x1(t) + 23z2(t) — 24x3(t)
z5(t) = 3z3(t)

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 52

Ldsolve( [diff(x__1(t),t)=-13%x__1(t)+40%x_ 2(t)-48%x__3(t),diff (x__2(t) ,t)=-8*x__1J(t) +23%x__2(

5c;e3t
2

Al (t) = + 20267t - 303e3t

.’Ez(t) = c1e3t + Cze7t

z3(t) = cze®

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 94

LDSolve [{x1'[t]==-13*%x1[t]+40*x2[t]-48*x3[t],x2' [t]==-8*%x1[t]+23*x2[t]-24*x3[t] ,X3J' [t]==0*x1[t

x1(t) = €*(c1(5 — 4e™) +2(5c, — 6c3) (e* — 1))
x2(t) — (—2c1 + 5cy — 6e3)e™ + 2(c; — 2¢a + 3c3)e

x3(t) — cze
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6.11 problem problem 11

Internal problem ID [368]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451

Problem number: problem 11.

ODE order: 1.

ODE degree: 1.

Solve

z(t) = —3z1(t) — 4z3(t)
z5(t) = —z1(t) — 22(t) — z3(2)

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 61

Ldsolve( [diff(x__1(t),t)=-3%x__ 1(t)+0*x_ 2(t)-4%x_ 3(t),diff(x_ 2(t),t)=-1%x_ 1 (t)J—1*x__2(t)-1

.Il(t) = —e_t(203t + 262 — Cg)

(c3t? + 2cot — 2c3t + 2¢1) €7t
2

zo(t) =

z3(t) = e “(cst + o)
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 77

LDSolve [{x1' [t]==-3%x1[t]+0%x2 [t]-4*x3[t],x2"' [t]==—1%x1[t]-1%x2[t]-1%x3[t],x3' [t] =J=1*x1 [t]+0%x

x1(t) = e *(—2cit — 4cst +¢1)

1
x2(t) — 5e—t(cl(t — 2)t + 2¢3(t — 1)t + 2¢3)

x3(t) = e *((c1 + 2¢3)t + c3)
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6.12 problem problem 12

Internal problem ID [369]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451

Problem number: problem 12.

ODE order: 1.

ODE degree: 1.

Solve

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 62

Ldsolve([diff(x__l(t),t)=—1*x__1(t)+0*x__2(t)+1*x__3(t),diff(x__2(t),t)=0*x__1(t)ip*x__Q(t)+1*

et (cst? + 2cot + 2¢1 + 2¢3)
2

.’L'l(t) =

(c3t? + 2cot + 2¢1) €7?
2

.’1’)2(t) =

z3(t) = e *(cst + o)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 89

DSolve [{x1' [t]==-1*x1[t]+0*x2[t]+1*x3[t],x2' [t]==0*x1[t]-1*x2[t]+1*x3[t],x3' [t]==1*x1[t]-1*x2

N

x1(t) — %e‘t (c1 (8% +2) + t(2¢5 — c2t))
x2(t) — %e‘t((cl — e2)t* + 2c3t + 2¢3)

x3(t) = e *((c1 — o)t + ¢3)
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6.13 problem problem 13

Internal problem ID [370]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451

Problem number: problem 13.

ODE order: 1.

ODE degree: 1.

Solve

zh(t) = z2(t) — 4z3(2)
z5(t) = 2(t) — 333(t)

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

Ldsolve( [diff(x__1(t),t)=—-1%x_ 1(t)+0*x__2(t)+1%x_ 3(t),diff(x__2(t),t)=0%x_ 1 (t)+J1*x__2(t)-4*

(c3t? + 2cot + 2¢1) ™t
2

1(t) =
To(t) = e (2c3t + 2¢2 + ¢3)
z3(t) = e “(cst + o)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 76

LDSolve [{x1'[t]==-1*x1[t]+0*x2[t]+1*x3[t] ,x2' [t]==0*x1[t]+1*x2[t]-4*x3[t],x3' [t]==0*x1[t]+1%x2

x1(t) - %e‘t(t(CQt — 25t — 1)) + 2¢1)

x2(t) — e 7*(2cat — dest + )
x3(t) — e *((ca — 2¢3)t + c3)



115

6.14 problem problem 14

Internal problem ID [371]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451

Problem number: problem 14.

ODE order: 1.

ODE degree: 1.

Solve

' (t) = z3(t)
zo(t) = —5x1(t) — z2(t) — 5z3(t)
z5(t) = 4x1(t) + z2(t) — 225(2)

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 79

‘dsolve([diff(x__i(t),t)=0*x__1(t)+0*x__2(t)+1*x__3(t),diff(x__2(t),t)=—5*x__1(t)—l*x__2(t)—5*

zl(t) = —e_t (Cgtz + CQt + 263t +c1+ ¢+ 203)
() = 7" (5est? + Beat + 10cst + 5e + 5ea + 8¢s)
z3(t) = e (c3t® + cot + 1)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 112

' DSolve [{x1' [t]==0xx1[t]+0%x2[t]+1*x3[t],x2" [t]==-5*x1[t]-1%x2[t]-5*x3[t],x3" [t]==Axx1 [t]+1*x2

X1 (t) - %e‘t(cl (£(5¢ +2) + 2) + t(cat + 2c3)

1
x2(t) — §€_t(262 — 5t(cy (5t + 2) + ot + 2¢3))

x3(t) = %e_t(cl(8 5t)t — ep(t — 2)t — 2e5(t — 1))
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6.15 problem problem 15

Internal problem ID [372]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451

Problem number: problem 15.

ODE order: 1.

ODE degree: 1.

Solve

7y (t) = —2z1(t) — 9zo(2)
z5(t) = z1(t) + 4zo(t)

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 46

Ldsolve([diff(x__l(t),t)=-2*x__1(t)-9*x__2(t)-0*x__3(t),diff(x__2(t),t)=1*x__1(t)fP*x__2(t)-0*

z1(t) = —e'(3cst + 3¢y + 3¢z — ¢3)
To(t) = €' (cst + c1 + ¢2)
z3(t) = e'(cst + o)

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 60

LDSolve [{x1' [t]==-2%x1[t]-9*x2[t]-0*x3[t],x2' [t]==1%x1[t]+4*x2[t]-0*x3[t],x3" [t] ==J1*x1 [t] +3%x2

x1(t) = €' (—3cit — Yeot + 1)
x2(t) = €'((c1 + 3¢2)t + ¢2)
x3(t) = €' ((c1 + 3¢2)t + c3)
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6.16 problem problem 16

Internal problem ID [373]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451

Problem number: problem 16.

ODE order: 1.

ODE degree: 1.

Solve

z(t) = 21(t)
zh(t) = —2x1(t) — 2z2(t) — 3z3(t)
z5(t) = 2z1(t) + 3z2(t) + 4as(t)

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 42

Ldsolve([diff(x__l(t),t)=1*x__1(t)+0*x__2(t)-0*x__3(t),diff(x__2(t),t)=-2*x__1(t)iP*x__2(t)-3*

e'(3c1 — ¢3)

xl(t) = — 9

T2(t) = €' (—cst + ¢ — c3)
z3(t) = e'(cst + ¢2)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 57

LDSolve [{x1'[t]==1*%x1[t]+0*x2[t]-0*x3[t] ,x2"' [t]==-2*x1[t] -2*x2[t] -3*x3[t] ,x3"' [t]==2%x1[t] +3*x2

x1(t) — ci€
x2(t) — €t(—261t — 3(02 + C3)t + Cg)
x3(t) = €' (2e1t + 3(ca + ¢3)t + ¢3)
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6.17 problem problem 17

Internal problem ID [374]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451

Problem number: problem 17.

ODE order: 1.

ODE degree: 1.

Solve

z1(t) = 71 (2)
z4(t) = 18x1(t) + Tz2(t) + 4z3(t)
z5(t) = —27z1(t) — 9z2(t) — 5z3(t)

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 43

Ldsolve([diff(x__l(t),t)=1*x__1(t)+0*x__2(t)-0*x__3(t),diff(x__2(t),t)=18*x__1(t)fﬁ*x__2(t)+4*

e'(9c1 + ¢3)

n(t) =-—"p

e'(—2cst + 3c; — 2¢2)
3

.’I)z(t) =

z3(t) = e'(cst + ¢2)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 63

LDSolve [{x1'[t]==1%x1[t]+0*x2[t]-0*x3[t] ,x2' [t]==18*x1[t]+7*x2[t]+4*x3[t] ,x3"' [t]==—27*x1[t]-9%

x1(t) — ci€
x2(t) — €'(2(9¢1 + 3¢z + 2¢3)t + ¢2)
x3(t) — €*(c3 — 3(9c1 + 3ca + 2¢3)t)
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6.18 problem problem 18

Internal problem ID [375]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451

Problem number: problem 18.

ODE order: 1.

ODE degree: 1.

Solve

) (t) = z1(t)
z5(t) = 71(t) + 3z2(t) + 73(t)
z5(t) = —2z1(t) — 4a2(t) — z3(t)

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 43

Ldsolve([diff(x__1(t),t)=1*x__1(t)+0*x__2(t)-0*x__3(t),diff(x__zct),t)=1*x__1(t)+§}x__2(t)+1*x

e'(4e; + ¢3)

.’I?l(t) = — 9

e'(—cst +2¢; — ¢3)
2

.’Ez(t) =

z3(t) = e'(cst + ¢2)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 54

LDSolve [{x1' [t]==1%x1[t]+0%x2[t]-0%x3[t],x2"' [t]==1%x1[t]+3*x2[t]+1*x3[t],x3" [t] ==—J2*x1 [t]-4%x2

x1(t) — ci€
x2(t) — €'((c1 + 2¢2 + c3)t + ¢2)
x3(t) — €'(c3 — 2(c1 + 2¢2 + ¢3)t)



120

6.19 problem problem 19

Internal problem ID [376]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451

Problem number: problem 19.

ODE order: 1.

ODE degree: 1.

Solve
z(t) = z1(t) — 42(t) — 224(t)
z5(t) = wa(t)
z5(t) = 621 (t) — 1222(t) — z3(t) — 624(2)
zy(t) = —4zs(t) — 24(t)

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 53

\dsolve([diff(x__i(t),t)=1*x__1(t)—4*x__2(t)+0*x__3(t)—2*x__4(t),diff(x__z(t),t)=o%x__1(t)+1*x

xl(t) = — 4 c4e_t

xz(t) = -

z3(t) = cre’ + cpe™?

.’1)4(t) = 03et + c4e_t
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v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 81

LDSolve [{x1' [t]==1%x1[t]-4%x2[t]+0%x3 [t]-2%x4[t],x2"' [t]==0%x1[t]+1*x2[t]+0*x3 [t] +oJ>«x4 [t],x3'[t

x1(t) = ¢1 cosh(t) + (c1 — 2(2¢2 + ¢4)) sinh(¢)
x2
x3
x4(t) — cse”" — 4cy sinh(t)

t) = coet

(
(
(t) — c3cosh(t) — (—6¢; + 12¢5 + c3 + 6¢4) sinh(t)
(
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6.20 problem problem 20

Internal problem ID [377]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451

Problem number: problem 20.

ODE order: 1.

ODE degree: 1.

Solve
z1(t) = 221 (t) + z2(t) + z4(t)
2 (t) = 224(t)

v Solution by Maple
Time used: 0.078 (sec). Leaf size: 78

\dsolve([diff(x__i(t),t)=2*x__1(t)+1*x__2(t)+0*x__3(t)+1*x__4(t),diff(x__z(t),t)=o%x__1(t)+2*x

(cat? + 3cst? + 6ot + 6t + 6cp) €2
6

l’l(t) =

(cat? + 2cst + 2¢,) €
2

Ta(t) =

73(t) = (cat + c3) e*

Ty (t) = c4e2t
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v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 94

LDSolve [{x1' [t]==2%x1[t]+1%x2 [t]+0%x3 [t]+1%x4[t],x2"' [t]==0%x1[t]+2*x2[t]+1*x3[t] +oJ>«x4 [t],x3'[t

x1(t) — %e% (t(ca(t® +6) + 3cst + 6c2) + 6c1)

1
x2(t) — §ezt(t(c4t + 2¢3) + 2¢7)

x3(t) — €*(cyt + c3)

x4(t) — c4e®
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6.21 problem problem 21

Internal problem ID [378§]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451

Problem number: problem 21.

ODE order: 1.

ODE degree: 1.

Solve
z1(t) = —21(t) — 4x2(t)
Ty (t) = 22(t) + z4(2)

v Solution by Maple
Time used: 0.078 (sec). Leaf size: 59

‘ dsolve([diff(x__1(t),t)=-1%x__1(t)-4*x__2(t)+0*x__3(t)+0*x__4(t) ,diff(x__2(t) ,t);l*x__l () +3x

z1(t) = —2€"(2c4t + c3 — c4)

T2(t) = €' (2c4t + c3)

z3(t) = e'(2cqt + 1 + c3)

z4(t) = €' (cat® + cst + ¢2)
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v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 89

LDSolve [{x1' [t]==-1%x1[t]-4%x2 [t]+0%x3 [t]+0%x4 [t],x2' [t]==1%x1[t]+3%x2[t]+0*x3 [t] +P*x4 [t],x3'[

x1(t) — e*(=2cit — 4deot + 1)
x2(t) — €'((e1 + 2¢2)t + ¢2)
x3(t) — €'((e1 + 2c2)t + ¢3)

1
x4(t) — éet (c1t® + 2¢o(t + 1)t + 2c4)
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6.22 problem problem 22

Internal problem ID [379]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451

Problem number: problem 22.

ODE order: 1.

ODE degree: 1.

Solve
T (t) = 21(t) + 3zo(t) + Tz3(t)
z5(t) = —z2(t) — 4x3(t)
z5(t) = xa(t) + 3z3(t)
Ty (t) = —6z(t) — 14z3(t) + 24(2)

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 73

\dsolve([diff(x__i(t),t)=1*x__1(t)+3*x__2(t)+7*x__3(t)+0*x__4(t),diff(x__z(t),t)=o%x__1(t)—1*x

et(—c4t2 — C3t + 261 - CQ)
2

.’L'l(t) =

To(t) = €' (2c4t + c3 — Tcy)

e’ (2cqt + c3 — 6cy)
2

£E3(t) = —

z4(t) = € (04152 + cst + cg)
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v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 97

LDSolve [{x1' [t]==1%x1[t]+3%x2 [t]+7*x3 [t]+0%x4 [t],x2"' [t]==0%x1[t]-1*x2[t]-4*x3[t] +oJ>«x4 [t],x3'[t

x1(t) — %et(cQt(t +6) + 2¢3t(t + 7) + 2¢1)
x2(t) — €' (—2cot — 4cst + c3)

x3(t) — €*((cy + 2¢3)t + ¢3)

x4(t) — €' (ca(—t)(t +6) — 2c3t(t +7) + c4)
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6.23 problem problem 23

Internal problem ID [380]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451

Problem number: problem 23.

ODE order: 1.

ODE degree: 1.

Solve

z(t) = 39z1(t) + 8za(t) — 16z3(t)
zo(t) = —36z1(t) — 5zo(t) + 1623(t)
z5(t) = 721 (t) + 1622(t) — 2925(t)

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 67

Ldsolve( [diff(x__1(t),t)=39%x__1(t)+8*x_ 2(t)-16%x__3(t),diff (x__2(t) ,t)=-36*x__1(Jt)-5*x__2(t)

et Beged 2cie®
2 9 9

.’L‘l(t) =

coe™t cge®
xz(t) = — 22 - 32 + cle3t

z3(t) = coe™" + cze

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 113

-

LDSolve [{x1'[t]==39%x1[t]+8*x2[t]-16*x3[t],x2' [t]==-36*%x1[t]-5*x2[t]+16*x3[t],x3"' [}:] ==72xx1[t]

x1(t) = e7*(c1(10e™ — 9) + 2(cz — 2¢3) (€* — 1))
x2(t) = €7 (—(9c1 + 2 — 4es)e™ + 9cr + 2¢, — 4cs)
x3(t) — €’(c3 cosh(2t) + (36¢; + 8¢y — 15¢3) sinh(2t))
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6.24 problem problem 24

Internal problem ID [381]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451

Problem number: problem 24.

ODE order: 1.

ODE degree: 1.

Solve

' (t) = 28z (t) + 50x2(t) + 100z3(¢)
To(t) = 1521 (t) + 33z2(t) + 60z3(t)
z5(t) = —15x1(t) — 30zo(t) — 57x3(t)

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 67

Ldsolve ([diff(x__1(t),t)=28*x__1(t)+50*x__2(t)+100*x__3(t),diff(x__2(t), t)=15*x__1J(t) +33*x__2(

5e~2c
.’El(t) = — 3 2 _ 203e3t — 20183t

To(t) = —e ey — c3e® + cre®

z3(t) = e *cy + cze™
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v/ Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 229

LDSolve [{x1'[t]==28%x1[t]+50*x2[t]+100*x3[t] ,x2' [t]==15*%x1[t]+33*x2[t]+60*x3[t] ,XBJ' [t]==-15%x1

1
x1(t) — 5—76t/2 (19(301 — 5¢y)edt/?

5v/ 95t 5v/ 95t
+ 95¢; cos ( \/2_ ) + \/%(601 + 13¢2 + 24c3) sin ( \/2_ ))

1 ¢ .
x2(t) — %etm (9502 Ccos <5\/2% ) +V/95(6¢; + 13y + 24c3) sin <5\/2% >)

x3(t) —
et/ (95(3(:1 — 5ey)et/? — 95(3¢; — 5y + 12¢3) cos (57@) + v/95(69¢; + 197¢, + 276¢3) sin (5@t>)
1140
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6.25 problem problem 25

Internal problem ID [382]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451

Problem number: problem 25.

ODE order: 1.

ODE degree: 1.

Solve

zy(t) = —2z1(t) + 1Tz2(t) + 4z3(t)
z3(t) = @2(t) + 223(t)

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 62

Ldsolve( [diff(x_ 1(t),t)=-2%x__ 1(t)+17*x_ 2(t)+4*x__3(t),diff(x_ 2(t),t)=—-1%x_ 1 (tJ) +6%x__2(t)+

r1(t) = * (c;:,t2 + cot + 8cst + ¢ + 4cy — 203)
zo(t) = € (2cst + c3)
z3(t) = e*(cst® + et + 1)

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 104

' DSolve [{x1' [t]==-2%x1[t]+17*x2[t]+4*x3[t],x2' [t]==-1%x1[t]+6*x2[t]+1*x3[t],x3" [t]==0%x1[t]+1x

x1(t) — %e%(—(cl(t(t +8) —2)) + cot(4t + 34) + cst(t + 8))
x2(t) = e*((—cy + 4cy + c3)t + ¢3)

1
x3(t) — Eezt((—cl + dcy + c3)t* + 2cot + 2c3)
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6.26 problem problem 26

Internal problem ID [383]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451

Problem number: problem 26.

ODE order: 1.

ODE degree: 1.

Solve

zy(t) = 51 (t) — 22(t) + z3(t)

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 65

Ldsolve([diff(x__1(t),t)=5*x__1(t)-1*x__2(t)+1*x__3(t),diff(x__zct),t)=1*x__1(t)+§}x__2(t)+0*x

fl)l(t) = e3t(203t + coy + 403)
Ta(t) = €% (c3t® + cot + 4est + 1 + 2¢5 + 6c3)
z3(t) = €*(cst® + et + 1)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 103

'DSolve [{x1' [t]==5x1[t]-1%x2[t]+1*x3[t],x2" [t]==1xx1[t]+3%x2[t]+0%x3[t],x3" [t]==-3xx1 [t]+2%x2

Xl(t) — 63t(261t — cot +c3t + Cl)

X2(t) — %e‘%(t(ch(t +1) + (cs — e2)t) + 22)

x3(t) - %63’5(201(15 — 3)¢ — calt — 4)t + es((t — 4)t + 2))
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6.27 problem problem 27

Internal problem ID [384]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451

Problem number: problem 27.

ODE order: 1.

ODE degree: 1.

Solve

zo(t) = 3z1(t) — z2(t) + 3z3(t)
z5(t) = 8x1(t) — 8xo(t) + 10z3(¢)

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 56

Ldsolve( [diff(x__1(t),t)=-3%x__ 1(t)+5*x__2(t)-5%x_ 3(t),diff(x__2(t),t)=3%x_ 1 (t)-Jl*x__2(t)+3*

_ e®(—5cst 4 8c; — 5c;z + ¢3)
B 8

I (t)

e (3cst + 8c1 + 3c2)
8

zo(t) =

z3(t) = e*(cst + ¢2)
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v/ Solution by Mathematica

Time used: 0.033 (sec). Leaf size: 174

LDSolve [{x1'[t]==-3*x1[t] +5*x2[t]-5*x3[t] ,x2' [t]==4*x1[t]-1*x2[t]+4*x3[t] ,x3"' [t]==8*x1[t]-8*x2

x1(t) — %e% (—5(01 + ¢3) cos <\/§t> — 5v3(c; — ¢y + ¢3) sin <\/§t> + 8¢y + 503>
x2(t) — %e% <3c2 cos (\/ﬁt) + V/3(4c1 — 3¢y + 4c3) sin (\/§t>>
x3(t) — %6% (8(01 + c3) cos (\/§t> + 8v/3(c1 — ¢3 + ¢3) sin (\/gt) — 8¢ — 503)
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6.28 problem problem 28

Internal problem ID [385]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451

Problem number: problem 28.

ODE order: 1.

ODE degree: 1.

Solve
zi(t) = —1521(t) — Tzo(t) + 4z5(t)
zy(t) = 34z (t) + 16z(t) — 11z3(t)
z5(t) = 1721 (t) + Tzo(t) + 5z3(t)

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 75

dsolve([diff(x__l(t),t)=—15*x__1(t)—7*x__2(t)+4*x__3(t),diff(x__2(t),t)=34*x__1(tP+16*x__2(t)

N J

e?(—119cst? — 238cyt + 3dcst + 14c; + 6cy — 2¢3)
34

.’L'l(t) = —

(—17c3t? — 34cot + dest + 2¢1) €

z3(t) = e*(cst + c3)

v Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 118

\ DSolve [{x1' [t]==-15*x1[t]-7*x2[t]+4*x3[t],x2' [t]==34*x1[t]+16%x2[t]-11*x3[t],x3" [k] ==17%x1[t]

1
x1(t) — 5e%(cl(m(ﬁ: —2) +2) + Teat (Tt — 2) + c3t(21t + 8))

x2(t) — %e%(—(l?cl + Teo)t (17t — 4) — cst(51t + 22) + 2¢2)

x3(t) — €*((17c; + Teg + 3c3)t + c3)
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6.29 problem problem 29

Internal problem ID [386]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451

Problem number: problem 29.

ODE order: 1.

ODE degree: 1.

Solve
zo(t) = Tz1(t) — 4zo(t) — 6z3(t) + 11z4(2)
z5(t) = 5x1(t) — z2(t) + z3(t) + 3z4(2)
Ty (t) = 621(t) — 2x2(t) — 23(t) + 624(2)

v Solution by Maple
Time used: 0.078 (sec). Leaf size: 119

\dsolve([diff(x__i(t),t)=—1*x__1(t)+1*x__2(t)+1*x__3(t)—2*x__4(t),diff(x__2(t),t)=p*x__1(t)—4*

et (C4t + 63)

3cie it 3cae—t ot
To(t) = —cae™t + 642 e 4 26 + 032 _ 642

cie it cge?

2 2

z3(t) = cpe®t + cre® +

T4(t) = cpe® + cze ™t + et



137

v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 166

LDSolve [{x1'[t]==—1*%x1[t]+1*x2[t] +1*x3 [t] -2*x4[t] ,x2' [t]==T*x1[t]-4*x2[t] -6*x3[t] +J1 1*xx4[t] ,x3'

x1(t) = e *((c2 + c3 — 2c4)t + 1)
x2(t

(
(
(
(

e (=3((ca + c3 — 2ca)t + 1) — €¥(c1(2t — 3) + ca(t — 2) + c3) + 2 + €3 — 2¢4)

x3(t) — €*(2c1t + cat + ¢y + c3) — e7((ca + 3 — 2¢4)t + ¢1)

)
) =
)
)

x4(t) — (2¢1 + c4)e* — 2e7((cy + 3 — 2¢4)t + ¢1)
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6.30 problem problem 30

Internal problem ID [387]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451

Problem number: problem 30.

ODE order: 1.

ODE degree: 1.

Solve
zy(t) = —27x4(t) + 4523(t) — 25z4(t)

v Solution by Maple
Time used: 0.062 (sec). Leaf size: 95

\dsolve([diff(x__i(t),t)=2*x__1(t)+1*x__2(t)—2*x__3(t)+1*x__4(t),diff(x__z(t),t)=o%x__1(t)+3*x

(—Czt + 561) 82t
)

.’El(t) =

e *(3cat + 3c3 + 2¢4)
9

172(75) = —

t —t —t
cue™'t  cue
5 3 + 3 9

3 2t —
1173(1',') _ Co€ C3e

T4(t) = coe® + cze ™t + et
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v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 157

LDSolve [{x1' [t]==2%x1[t]+1%x2 [t]-2%x3 [t]+1*x4[t],x2"' [t]==0%x1[t]+3*x2[t]-5*x3[t] +3J>«x4 [t],x3'[t

x1(t) — €*((cy — 2c3 + c4)t + 1)

x2(t) — e *(4eat — Best + 3eqt + c)

x3(t) — e *(ca(—4t — 3€™ + 3) + c3(5t + 6€> — 5) — 3ca(t +€* — 1))
x4(t) — e_t(—1202t + 15¢3t — 9cqt — 5(cy — 23 + c4)e® + 5ey — 10c3 + 604)
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6.31 problem problem 31

Internal problem ID [388]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451

Problem number: problem 31.

ODE order: 1.

ODE degree: 1.

Solve
z(t) = 3521 (t) — 12x9(t) + 423(t) + 30z4(t)
z5(t) = 2231 (t) — 8z2(t) + 3x3(t) + 19z4(2)
z5(t) = —10z1(t) + 3z2(t) — 9z4(2)
zy(t) = =27z, () + 9z2(t) — 3z3(¢) — 23z4(2t)

v Solution by Maple
Time used: 0.062 (sec). Leaf size: 112

\ dsolve([diff (x__1(t),t)=35%x__1(t)-12*%x__ 2(t)+4*x__ 3(t)+30%x__4(t),diff(x__2(t) ,tJ) =22%x__1(t)

e’ (6cyt? + 6cst + 2¢4t + 6y + €3 — ¢4)
6

.’L'l(t) = —

e’ (—2c4t? — 2cst — 10c4t + 4cy — 2¢5 — Hez + 6¢y)
12

132(75) =

e’ (6c4t? + 6cst — 2¢4t + 12¢1 + 62 — c3)
z3(t) = 12

z4(t) = € (04152 + cst + 02)
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v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 187

LDSolve [{x1' [t]==35*x1[t]-12*x2[t]+4*x3[t]+30*x4 [t] ,x2"' [t]==22*x1[t] -8*x2[t] +3*x3 [Jt] +19*x4[t],

x1(t) — e (cit(21t + 34) — (3cz — ¢3)t(3t + 4) + 6¢4t(3t + 5) + ¢1)

x2(t) - %et(t(cl(ﬁf 1 44) + (c5 — 3¢3)(t + 6) + 2¢4(3¢ + 19)) + 2¢5)

1
x3(t) — éet(QCg — t(c1(21t 4 20) — 3c2(3t +2) + c3(3t + 2) + 18cy(t + 1)))

x4(t) — €'(cy — 3t(c (Tt +9) + (c3 — 3c)(t + 1) + 2¢4(3t + 4)))
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6.32 problem problem 32

Internal problem ID [389]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451

Problem number: problem 32.

ODE order: 1.

ODE degree: 1.

Solve
2y (t) = 11z1(t) — z2(t) + 2623(¢) + 624(t) — 3z5(t)
zo(t) = 3z2(t)
z5(t) = —9z1(t) — 24z3(t) — 6z4(t) + 3z5(t)
zy(t) = 3z1(t) + 9z3(t) + 5z4(t) — z5(t)
x5 (t) = —48x1(t) — 3z2(t) — 138z3(t) — 30z4(t) + 18z5(t)

v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 116

[dsolve( [diff(x__1(t),t)=11%x__1(t)-1%x_ 2(t)+26%x__3(t)+6%x_ 4(t)-3%x_ 5(t),diff (\Jx__2 (t),t)=0

25c5e3t cse®  cse
£) = 8enet _ 303
z1(t) = 8cpe™ + —— 3 cre” + 3 3

e%(6c; — 16¢3 — ¢
rft) = T2~ 15 2 6)

13(t) = —3cpe® — 3cze® + cre

14(t) = coe® + cze®

z5(t) = cse® + cse™
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v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 202

LDSolve [{x1' [t]==11*x1[t]-1*x2[t]+26*x3[t] +6*x4 [t]-3*x5[t] ,x2"' [t]==0%x1[t]+3*x2 [t]J, x3' [t]==-9%

x1(t) = € (c1(9e’ — 8) — (ca — 26¢3 — 64 + 3c5) (¢" — 1))

x2(t) — cpe

x3(t) = —€*(9c1 (€' — 1) + ¢3(26€" — 27) + 3(2cs — ¢5) (¢' — 1))

x4(t) — €*((3(c1 + 3cs + ca) — c5)€’ — 31 — 93 — 2¢4 + ¢5)

x5(t) — €? ( (16¢1 + 2 + 46¢3 + 10cy — 5c5) — (48¢1 + 3co + 138¢5 + 30cy — 16¢5)e )
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6.33 problem problem 33

Internal problem ID [390]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451

Problem number: problem 33.

ODE order: 1.

ODE degree: 1.

Solve
z5(t) = 3z3(t) — 4z4(t)
x)(t) = 4x3(t) + 3z4(t)

v Solution by Maple
Time used: 0.75 (sec). Leaf size: 139

\dsolve([diff(x__i(t),t)=3*x__1(t)—4*x__2(t)+1*x__3(t)+0*x__4(t),diff(x__z(t),t)=§}x__1(t)+3*x

€3 (4 cos (4t) cst — 4 sin (4t) cst + 4cy cos (4t) — ¢4 cos (4t) — ey sin (4t))
4

.’ﬂl(t) =

e3(4 cos (4t) c4t + 4 sin (4t) cst + 4y cos (4t) + 4cg sin (4¢) — sin (4t) c4)
4

1'2(?5) =

x3(t) = €*(cos (4t) cs — sin (4t) c4)

z4(t) = €*(cy4 cos (4t) + c3 sin (4t))
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v/ Solution by Mathematica
Time used: 0.096 (sec). Leaf size: 120

LDSolve [{x1' [t]==3%x1[t]-4%x2 [t]+1%x3 [t]+0%x4 [t],x2"' [t]==4*x1 [t]+3*x2[t] +0*x3 [t] +1J>«x4 [t],x3'[t

x1(t) — €¥((cst + c1) cos(4t) — (cqt + c2) sin(4t))

(
2(t
(
(

>

x3(t) — €*(c3 cos(4t) — cysin(4t))

)

) — €% ((cat + c2) cos(4t) + (cst + c;) sin(4t))
)

) + c3sin(4t))

)
)

4
x4(t) — €*(cy cos(4t
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6.34 problem problem 34

Internal problem ID [391]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451

Problem number: problem 34.

ODE order: 1.

ODE degree: 1.

Solve
zy(t) = 221 (t) — 8z3(t) — 3z4(t)
z4(t) = —18z1(t) — z2(t)
z5(t) = =921 (t) — 3z2(t) — 25x3(t) — 9z4(t)
zy(t) = 33z1(t) + 10z2(t) + 90z3(t) + 32z4(¢)

v Solution by Maple
Time used: 0.078 (sec). Leaf size: 208

‘dsolve([diff(x__i(t),t)=2*x__1(t)+0*x__2(t)—8*x__3(t)—3*x__4(t),diff(x__2(t),t)=;h8*x__1(t)—1

z1(t) = €*(cos (3t) cst — sin (3t) c4t + ¢; cos (3t) — 3 cos (3t) ¢4 — ¢y sin (3t) — 3z sin (3t))

T2(t) = —e* (3 cos (3t) cst + 3 cos (3t) cat + 3sin (3t) cst — 3sin (3t) 4t + 3c; cos (3t)
+ 3cg cos (3t) + 9cg cos (3t) — 10 cos (3t) ¢4 + 3¢y sin (3t) — 3cq sin (3t) — 10c; sin (3t)
— 9sin (3t) ¢4)

x3(t) = e*(c3 cos (3t) — sin (3t) cq)

z4(t) = e*(cos (3t) c4t + sin (3t) cst + ¢, cos (3t) + c; sin (3t))
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v/ Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 223

LDSolve [{x1'[t]==2*x1[t]+0*x2[t] -8*x3[t]-3*x4[t] ,x2"' [t]==-18*x1[t] -1*x2[t]+0*x3 [t]J-fO*xél [t],x3'

x1(t) — e*((cst + c1) cos(3t) — ((3c1 + ca + 9cs + 3cy)t + 3¢z + ¢4) sin(3t))

x2(t) — €*((c2 — 3(3c1 + ¢2 + 10c3 + 3c4)t) cos(3t)
+ (Cl (9t - 3) + 3(02 + 803 + 364)t + 1003 + 364) sin(3t))

x3(t) — €*(ca cos(3t) — (3c1 + ¢ + 9cs + 3cy) sin(3t))
x4(t) — e*(((3c1 + ca + 9c3 + 3cy)t + c4) cos(3t) + (c3(t + 27) + 10¢; + 3¢ + 9cy) sin(3t))
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7.1 problem problem 1

Internal problem ID [392]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.1 Introduction and Review of power series
Page 615

Problem number: problem 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y—y=0

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

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

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

v Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 37

e

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

~—

2 ozt d P
v 1
y(x)—)cl<120+24+ 6 + 2 +z+ )
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7.2 problem problem 2

Internal problem ID [393]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.1 Introduction and Review of power series
Page 615

Problem number: problem 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y —4y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 36

‘0rder:=6;
‘dsolve(diff(y(x),x)=4*y(x),y(x),type='series',x=0);

32 4 + %x‘r’) y(0) + O(z°)

2
y($)=(1+4x+8x2+%x3+3x =

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

e

kAsymptoticDSolveValue [y' [x]==4xy[x],y[x],{x,0,5}]

~—

1282° 32z% 3243
y(w)—>cl( 18; +33x +33x +8x2+4x+1)
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7.3 problem problem 3

Internal problem ID [394]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.1 Introduction and Review of power series
Page 615

Problem number: problem 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

2y +3y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 36

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

3 9, 9 27 81
—(1_.° Jdo I 3 al 4 ol
y(@) ( 2" 78" T16° Tiw® T 1m0

5) y(0) +O(z°)

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

e

kAsymptoticDSolveValue [2*y' [x]+3*y[x]==0,y[x],{x,0,5}]

~—

@) = ¢ _81a° 27t 9a® 9a? 3w
y N\ 71280 T 128 T 16 T 8 2
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7.4 problem problem 4

Internal problem ID [395]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.1 Introduction and Review of power series.
Page 615

Problem number: problem 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

v +2yr =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 21

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

y(z) = (1 _y %x‘*) y(0) + O (°)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 20

e

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

~—

7
y(x) = (E —z’ + 1)
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7.5 problem problem 5

Internal problem ID [396]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.1 Introduction and Review of power series.
Page 615

Problem number: problem 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

y —a’y=0

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

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

) = (142 ) 50+ 0(«")

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

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

y(z) = (%3 + 1)
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7.6 problem problem 6

Internal problem ID [397]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.1 Introduction and Review of power series.

Page 615

Problem number: problem 6.
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

(—24+2)y+y=0

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 36

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

1 1 1 1 1
— 1 - T2 ~ 3 4 0 6
y(z) ( ozt et rt +32x>y(0)—|—0(x)

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

-

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

| —

¥ xt 2 2 =z
32 16 8 4 2

y(m)—)cl(—-l-—-l-—-i-——i-—-l—l
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7.7 problem problem 7

Internal problem ID [398]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.1 Introduction and Review of power series.
Page 615

Problem number: problem 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

(2z—-1)y +2y=0

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 36

e B

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

y(x) = (322° + 162* + 85° + 42 + 22 + 1) y(0) + O («°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 31

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

y(z) = c1(322° + 163" + 82° + 42” + 2z + 1)
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7.8 problem problem 8

Internal problem ID [399]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.1 Introduction and Review of power series.

Page 615

Problem number: problem 8.
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

2+ 1)y ' —y=0

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 36

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

1 1 1 ) 7
=(1 T T2 -3 Y 4 PR 6
y(x) ( + 5T = g 8~ e+ ol ) y(0) + O(z°)

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

-

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

| —

(x) = ¢ 7_1'5_5_1"1+x_3_x_2+£+1
y 1256 7128 " 16 8 ' 2
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7.9 problem problem 9

Internal problem ID [400]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.1 Introduction and Review of power series.
Page 615

Problem number: problem 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

(z-1)y' +2y=0

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

e B

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

y(z) = (62° + 5z + 42° + 32 + 22+ 1) y(0) + O(=°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 31

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

y(z) = c1(62° + 5z* + 42° + 32° + 22+ 1)




7.10 problem problem 10

Internal problem ID [401]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
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Section: Chapter 11 Power series methods. Section 11.1 Introduction and Review of power series.

Page 615

Problem number: problem 10.
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_s

With the expansion point for the
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 36

eparable]

2z —1)y' —3y=0

power series method at x = 0.

‘Order:=6;

‘dsolve(2*(x—1)*diff(y(x),x)=3*y(x),y(x),type='series',x=0);

1

_ 3 .3 2 3, 3 4. 3 5 6
y(z) = (1 5T 3% + 5% + g% + 55g” y(0) + O(z°)

8

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

41

-

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

| —
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7.11 problem problem 11

Internal problem ID [402]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.1 Introduction and Review of power series.

Page 615

Problem number: problem 11.
ODE order: 2.

ODE degree: 1.

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

y —y=0

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

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

y(z) = (1 + %x2 + ix‘l) y(0) + (:c + iy —x5) D(y) (0) + O(=?)

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

e

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

~—

I xt  z?
y(x)—>02<m+g+x)+q(ﬂ+?+l>
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7.12 problem problem 12

Internal problem ID [403]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.1 Introduction and Review of power series.

Page 615

Problem number: problem 12.
ODE order: 2.

ODE degree: 1.

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

y' —4y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 34

‘0rder:=6;
|dsolve(diff (y(x),x$2)=4+y(x),y(x),type="'series',x=0);

y@ﬁ:O+Qﬁ+§ﬁ>mm+(m+%ﬁ+%f)D@Mm+O@%

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 40

e

kAsymptoticDSolveValue [y'' [x]==4%y[x],y[x],{x,0,5}]

~—

(@) = 2x5+2x3+ N 2x4+22+1
T C: —_— _— X C —_— X
y 2\15 7 3 1\ 3
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7.13 problem problem 13

Internal problem ID [404]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.1 Introduction and Review of power series.

Page 615

Problem number: problem 13.
ODE order: 2.

ODE degree: 1.

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

Y +9y =0

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

‘0rder:=6;
|dsolve(diff (y(x),x$2)+9+y(x)=0,y(x) ,type='series',x=0);

y(z) = ( - ng + %7:54) y(0) + (w - gx3 + Z—sz) D(y) (0) + O(z°)

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

e

kAsymptoticDSolveValue [y'' [x]+9*y[x]==0,y[x],{x,0,5}]

~—

2725 3x3 27zt 9z
y(w)—)CQ E—T—I-x 4+ ——+1
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7.14 problem problem 14

Internal problem ID [405]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.1 Introduction and Review of power series.
Page 615

Problem number: problem 14.

ODE order: 2.

ODE degree: 1.

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

Y'+y—z=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 38

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

) = (1= 52+ 3550 9O + (2= g2+ 1362°) D) O) + 5 = 155+ 0"

v/ Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 56

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

5

@ -2 T (T ) ra(E o
y 120 76 T 2\120 " 6 247 72



7.15 problem problem 15

Internal problem ID [406]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

163

Section: Chapter 11 Power series methods. Section 11.1 Introduction and Review of power series.

Page 615

Problem number: problem 15.
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

y+y'r=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 15

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

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 9

-

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

~—
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7.16 problem problem 16

Internal problem ID [407]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.1 Introduction and Review of power series.
Page 615

Problem number: problem 16.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

2y —y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 15

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

y(z) = c1v/x + O ()
v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 11

‘ AsymptoticDSolveValue [2xx*y' [x]==y[x],y[x],{x,0,5}]

y(z) = avz
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7.17 problem problem 17

Internal problem ID [408]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.1 Introduction and Review of power series.
Page 615

Problem number: problem 17.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

Yz’ +y=0

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

X Solution by Maple

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

No solution found

v Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 11

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

y(x) — cle%
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7.18 problem problem 18

Internal problem ID [409]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.1 Introduction and Review of power series.
Page 615

Problem number: problem 18.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

3y —2y=0

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

X Solution by Maple

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

No solution found

v Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 13

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

y(x) — cie”#
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7.19 problem problem 19

Internal problem ID [410]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.1 Introduction and Review of power series.
Page 615

Problem number: problem 19.

ODE order: 2.

ODE degree: 1.

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

y' +4y=0

With initial conditions

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

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 14

‘0rder:=6; ‘
dsolve([diff (y(x),x$2)+4*xy(x)=0,y(0) = 0, D(y) (0) = 3],y(x),type='series',x=0);

N\ J

2
y(x) = 3z — 22> + gx5 + O (z°

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 19

r

LAsymptoticDSolveValue [{y'' [x]+4*y[x]==0,{y[0]==0,y' [0]==3}},y[x],{x,0,5}]

| —

5

2
y(z) — % —22% 4+ 3z
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7.20 problem problem 20

Internal problem ID [411]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.1 Introduction and Review of power series.
Page 615

Problem number: problem 20.

ODE order: 2.

ODE degree: 1.

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

y' —4y=0

With initial conditions

[y(0) = 2,4/(0) = 0]

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 14

‘0rder:=6; ‘
dsolve([diff (y(x),x$2)-4*xy(x)=0,y(0) = 2, D(y) (0) = 0],y(x),type='series',x=0);

N\ J

4
y(x) = 2 +42* + §x4 + O (z°

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 17

r

LAsymptoticDSolveValue [{y'' [x]-4*y[x]==0,{y[0]==2,y' [0]==0}},y[x],{x,0,5}]

| —

4

4
y(x)—>%+4x2+2
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7.21 problem problem 21

Internal problem ID [412]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.1 Introduction and Review of power series.
Page 615

Problem number: problem 21.

ODE order: 2.

ODE degree: 1.

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

y' =2/ +y=0

With initial conditions

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

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 18

‘0rder:=6; ‘
dsolve([diff (y(x),x$2)-2xdiff (y(x),x)+y(x)=0,y(0) = 0, D(y)(0) = 1],y(x),type='se#ies',x=0);

N\ J

1 1 1
y(z) =z + 2>+ éx?’ + 6m4 + ﬂx‘r’ + 0 (2%

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 29

e B

LAsymptoticDSolveValue {y'' [x]-2*y' [x]+y[x]==0,{y[0]==0,y' [0]==1}},y[x],{x,0,5}] J
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7.22 problem problem 22

Internal problem ID [413]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.1 Introduction and Review of power series.
Page 615

Problem number: problem 22.

ODE order: 2.

ODE degree: 1.

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

y'+y —2y=0

With initial conditions

[¥(0) = 1,4/(0) = —2]

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 20

‘0rder:=6; ‘
dsolve([diff (y(x),x$2)+diff (y(x),x)-2*y(x)=0,y(0) = 1, D(y) (0) = —2],y(x),type='s%ries',x=0);

N\ J

4 2 4
y(z) =1 -2z +22° — §x3 + §x4 — 1—5x5 + 0 (2%

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 34

e B

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

4z° 2zt 4z )
y(z)—>—1—5+?—7+2w —2rx+1
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7.23 problem problem 23

Internal problem ID [414]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.1 Introduction and Review of power series.
Page 615

Problem number: problem 23.

ODE order: 2.

ODE degree: 1.

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

$2y” + y/x2 + y= 0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 907

‘0rder:=6;

=0) ;

i x+ iV3+3 5 —i\/§—5x3+i(i\/§+5)(i\/§+7)x4
8iv3+16  48iv/3+96 384 (iv3+4) (iv3+2)
1 (iv3+7) (ivV3+9) . .

PO ro)

_m<1_$ VB-3 o —iVB+5 4 1 (zf 5) ((V3-7) 4

+—x ) z
8iv/3— 16 481f 96 = 384 (iv3—4) (iv3-2)

( )(’\/_ 9) 5 6
- R (0 (5 >“O(””)>>
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v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 886

kAsymptoticDSolveValue [x~2xy' ' [x]+x"~2*y"' [x]+y[x]==0,y[x],{x,0,5}] J

y(x)
. ( (=1)*° (1= (=1)*?) (2= (-1)%) (8 = (~1)"*) (4 -

(I=(=D¥2A = (-1)23) 1+ 1= (=¥} 2 - (-1D¥?)) 1+ (2—- (-1)¥3) (83— (=1)*3)) (1 + (3

B (_1)2/3 (1 _ (_1)2/3) (2 _ (_1)2/3) (3 _ (_1)2/3) 4
(I=(=1)230Q—=(=1)2) 1+ Q- (=1)¥3)(2— (-1)¥?)) (1 + (2 — (=1)¥3) (3= (=1)?/%)) (1 + (3
(12 (1= (1) (2= (-1)*%) 2?
(I=(=1)230—-(=1)2) Q1+ (1 - (-1)¥3)(2— (-1 )2/3))(1+(2—(— )#3) (3 — (=1)2/3))
B ( )2/3 (1 ( 1)2/3)
(1= (=121 = (=1)2/3)) (14 (1 = (=1)?/3) (2 = (=1)?/3))
(—1)2/311:

= (1B (1 - (-1)*F)
+1>Cx_<_1)2/3+(_ V-1(1+V-1) 2+ V-1) 3+~
' Q+vV=1(1+vV=1) 1+ (1+V=1) 2+ V=1)) 1+ (2+ V=1) (3+ V=1)

+

+
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7.24 problem problem 26(a)

Internal problem ID [415]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.1 Introduction and Review of power series.

Page 615

Problem number: problem 26(a).
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y—1-y>=0

With initial conditions

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 6

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

~—

y(z) = tan (z)
v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 7

-

LDSolve [{y' [x]==1+y[x]~2,{y[0]==0}},y[x],x,IncludeSingularSolutions -> True]

y(x) — tan(z)
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8 Chapter 11 Power series methods. Section 11.2
Power series solutions. Page 624

8.1 problem problem 1 . . . . . .. .. ..o 175
8.2 problem problem 2 . . . .. ... 176
8.3 problem problem 3 . . . . . . ... 177
84 problem problem 4 . . . . . ... 178
8.5 problem problem 5 . . . .. .. ..o 179
8.6 problem problem 6 . . . . . .. ... Lo 180
8.7 problem problem 7 . . . . . . ... ... 187
8.8 problem problem 8 . . . . ... ... 182
8.9 problem problem 9 . . . .. ... 183l
8.10 problem problem 10 . . . . . . . . ... 184
8.11 problem problem 11 . . . . . . . . . .. ... 185
8.12 problem problem 12 . . . . . . . . . ... 186l
8.13 problem problem 13 . . . . . . . . ... 187
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8.16 problem problem 16 . . . . . . . . . .. ... 190
8.17 problem problem 17 . . . . . . . . ... [191]
8.18 problem problem 18 . . . . . . . ... L 1921
8.19 problem problem 19 . . . . .. .. ..o 193
8.20 problem problem 20 . . . . . . ... 194
8.21 problem problem 21 . . . . . . . ... 195
8.22 problem problem 22 . . . . . . .. ... 196
8.23 problem problem 23 . . . . ... .. 197
8.24 problem problem 24 . . . . .. ... 198
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8.27 problem problem 27 . . . . . . ... 201]
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8.1 problem problem 1

Internal problem ID [416]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 1.

ODE order: 2.

ODE degree: 1.

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

(2 -1y +4yz+2y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 26

N

p
‘0rder:=6; ‘
Ldsolve((x‘2—1)*diff(y(x),x$2)+4*x*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);J

y(z) = (z* + 2 + 1) y(0) + (z° + 2° + =) D(y) (0) + O(z°)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 26

e

LAsymptoticDSolveValue [(x~2-1)*y' ' [x]+4*x*y' [x]+2*y[x]==0,y[x],{x,0,5}] J

y(z) > (2 +2° +z) + o1 (2 +2° + 1)
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8.2 problem problem 2

Internal problem ID [417]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 2.

ODE order: 2.

ODE degree: 1.

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

(z®+2)y" +4y'z+2y =0

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

N

p
‘0rder:=6; ‘
Ldsolve((x‘2+2)*diff(y(x),x$2)+4*x*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);J

y(z) = (1 ot %ﬁ) y(0) + (x ot }lmS) D(y) (0) + O (a*)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 68

LAsymptoticDSolveValue [(x~2+2)xy "' [x]+4xy' [x]+2*y[x]==0,y[x],{x,0,5}] J

o ozt oz 2P » ozt
P (S ST A T
y(z) cl( w0 pt3 37" )—1—02( + z —|—:c)



8.3 problem problem 3

Internal problem ID [418]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 3.

ODE order: 2.

ODE degree: 1.

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

y' +yz+y=0

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

177

e

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

y(x) = (1 - %xz + %x“) y(0) + (x — %xi’* + %aﬁ) D(y) (0) + O(=°)

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

-

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

| —
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8.4 problem problem 4

Internal problem ID [419]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 4.

ODE order: 2.

ODE degree: 1.

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

(z®+1)y" +6y'z+4y =0

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

N

p
‘0rder:=6; ‘
Ldsolve((x‘2+1)*diff(y(x),x$2)+6*x*diff(y(x),x)+4*y(x)=0,y(x),type='series',x=0);J

y(z) = (3z" —22% + 1) y(0) + (x — §x3 + gx‘r’) D(y) (0) + O(=°)
v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 60
LAsymptoticDSolveValue [(x"2+1) *y"' ' [x]+6%*y' [x]+4*y[x]==0,y[x],{x,0,5}] J

5 1 4 1 3
y(az:)—>cl(4w5—E'>37:4—|-43[:3—2:1:2—|—1)—+—cz(7hC _ L + O —3z2+x)

15 2 3
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8.5 problem problem 5

Internal problem ID [420]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 5.

ODE order: 2.

ODE degree: 1.

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

(22 +1)y"+2y/z=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 24

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

y(x) = y(0) + (x — %xB’ + %xf’) D(y) (0) + O(z°)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 25

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

AT
y(m)—)cz(g—l-g—l—z) +c
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8.6 problem problem 6

Internal problem ID [421]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 6.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

(z*—1)y" —6yz+12y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 25

N

p
‘0rder:=6; ‘
Ldsolve((x‘2—1)*diff(y(x),x$2)—6*x*diff(y(x),x)+12*y(x)=0,y(x),type='series',x=0)ﬁ

y(z) = (z* + 62° + 1) y(0) + (z* + z) D(y) (0) + O(=°)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 25

e

LAsymptoticDSolveValue [(x~2-1)*y' ' [x]-6%xxy' [x]+12%y[x]==0,y[x],{x,0,5}] J

y(z) = c2(2® + 3) + c1 (2" + 62° + 1)
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8.7 problem problem 7

Internal problem ID [422]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 7.

ODE order: 2.

ODE degree: 1.

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

(22 +3)y" — Ty'z+ 16y =0

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

N

p
‘0rder:=6; ‘
Ldsolve((x‘2+3)*diff(y(x),x$2)—7*x*diff(y(x),x)+16*y(x)=0,y(x),type='series',x=0)ﬁ

y(z) = (1 — §x2 + %x‘*) y(0) + (w - %x:” + Hlox‘r’) D(y) (0) + O(=°)

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

LAsymptoticDSolveValue [(x"2+3) *y"' ' [x]-T*x*y' [x]+16*y[x]==0,y[x],{x,0,5}] J
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8.8 problem problem 8

Internal problem ID [423]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 8.

ODE order: 2.

ODE degree: 1.

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

(—2*+2)y" —yz+16y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 34

N

p
‘0rder:=6; ‘
Ldsolve((2—x“2)*diff(y(x),x$2)—x*diff(y(x),x)+16*y(x)=0,y(x),type='series',x=0); J

y(z) = (22" — 42® + 1) y(0) + (x — Zm3 + 3—72355) D(y) (0) + O(=°)
v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 38
LAsymptoticDSolveValue [(2-x~2)*y"' ' [x]-x*y' [x]+16%*y[x]==0,y[x],{x,0,5}] J

———+z> + (22 — 42 + 1)



183

8.9 problem problem 9

Internal problem ID [424]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 9.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

(22— 1)y" +8yz+12y =0

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

N

p
‘0rder:=6; ‘
Ldsolve((x‘2—1)*diff(y(x),x$2)+8*x*diff(y(x),x)+12*y(x)=0,y(x),type='series',x=0)ﬁ

y(z) = (152* + 62° + 1) y(0) + <x + 13—Ox3 + 7x5) D(y) (0) + O(=°)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 36

LAsymptoticDSolveValue [(x"2-1)*y"' ' [x]+8*x*y' [x]+12*y[x]==0,y[x],{x,0,5}] J

1023
3

y(z) = ¢ (7905 + + z) + c1(152* + 62° + 1)



8.10 problem problem 10

Internal problem ID [425]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 10.

ODE order: 2.

ODE degree: 1.

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

W' +yr—4y=0

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

184

e

Order:=6;
‘dsolve(S*diff(y(x),x$2)+x*diff(y(x),x)—4*y(x)=0,y(x),type='series',x=0);

y(z) = (1 + §x2 + 2i7x4) y(0) + (x + %x*”’ + 3(15_0x5> D(y) (0) + O(=°)

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

-

LAsymptoticDSolveValue [3xy' ' [x]+x*y' [x]-4*y[x]==0,y[x],{x,0,5}]

| —

(z) — ¢ x_5+:c_3+x +c x_4+2_x2+1
y 2\360 " 6 277 73



8.11 problem problem 11

Internal problem ID [426]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 11.

ODE order: 2.

ODE degree: 1.

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

5y" —2y'x + 10y = 0

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

185

e

Order:=6;
‘dsolve(5*diff(y(x),x$2)—2*x*diff(y(x),x)+10*y(x)=0,y(x),type='series',x=0);

y(z) = (1 _ 24 1—1()x4) y(0) + <ix5 Ay x) D(y) (0) + O(a*)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 40

-

LAsymptoticDSolveValue [Bxy' ' [x]-2*x*y' [x]+10*y[x]==0,y[x],{x,0,5}]

| —

() = c 4—935—4—1'3—1—35 +c x—4—x2—|—1
y 2\375 " 15 1\ 10
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8.12 problem problem 12

Internal problem ID [427]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 12.

ODE order: 2.

ODE degree: 1.

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

yll _ y/x2 _ 3y.’L' =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 24

e

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

y(z) = (1 + %3) y(0) + (x + %x‘*) D(y) (0) + O(=°)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28

‘ AsymptoticDSolveValue[y'' [x]-x"2*y' [x]-3*x*y[x]==0,y[x],{x,0,5}]
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8.13 problem problem 13

Internal problem ID [428]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 13.

ODE order: 2.

ODE degree: 1.

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

y// 4 y/x2 + 2yx =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 24

e

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

.’L‘3

v) = (1= 5 )y + (- 32*) DG ©) + 0

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28

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

o) > (- 2) v (1-2)
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8.14 problem problem 14

Internal problem ID [429]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 14.

ODE order: 2.

ODE degree: 1.

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

yll+yx=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 24

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

3

y(z) = (1 - %) y(0) + <x - éf*) D(y) (0) + O(*)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28

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

y(x)—)cz(a:—f—;> +cl<1—%3)
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8.15 problem problem 15

Internal problem ID [430]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 15.

ODE order: 2.

ODE degree: 1.

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

yll+x2y=0

With the expansion point for the power series method at = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 24

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

y(z) = (1 - f_;) y(0) + (m - 2_1()x5) D(y) (0) + O(a")

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28

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

z° zt
y(x) — cz(ac— %) -l—cl(l - ﬁ)
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8.16 problem problem 16

Internal problem ID [431]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 16.

ODE order: 2.

ODE degree: 1.

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

(+1)y" +2yz—2y=0

With initial conditions

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

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

v/ Solution by Maple

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

N

(0rder:=6; ‘
Ldsolve([(1+x‘2)*diff(y(x),x$2)+2*x*diff(y(x),x)—2*y(x)=0,y(0) = 0, D(y)(0) = 1],yJ(x),type='se

y(z) ==
v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 4

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

y(z) > x
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8.17 problem problem 17

Internal problem ID [432]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 17.

ODE order: 2.

ODE degree: 1.

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

v +yr—2y=0

With initial conditions

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

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

v/ Solution by Maple

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

N

(0rder:=6; ‘
‘dsolve([diff(y(x),x$2)+x*diff(y(x),x)—2*y(x)=0,y(0) =1, D(y)(0) = O],y(x),type=[%eries',x=0)

y(z) =2"+1
v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 19

‘ AsymptoticDSolveValue [{y'' [x]+x*y' [x]-2*y[x]==0,{y[0]==0,y' [0]==1}},y[x],{x,0,5}] ‘
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8.18 problem problem 18

Internal problem ID [433]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 18.

ODE order: 2.

ODE degree: 1.

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

Y+ (@x-1)y+y=0

With initial conditions

(1) =2,4/(1) = 0]

With the expansion point for the power series method at x = 1.
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 14

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

y(z)=2—(z— 1)2+i(w— 1)*+0 ((z-1)°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 21

LAsymptoticDSolveValue Hy' ' xI+(x-D*y' [x]+y[x]==0,{y[1]==2,y' [1]==0}},y [x] ,{X,1,5\J}]

y(@) = 3@ -1~ (@ =17 +2
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8.19 problem problem 19

Internal problem ID [434]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 19.

ODE order: 2.

ODE degree: 1.

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

(—z*+2z)y" —6(z— 1)y —4y =0

With initial conditions

[y(1) =0,4'(1) =1]
With the expansion point for the power series method at x = 1.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 14

N

(0rder:=6; ‘
Ldsolve([(2*x—x‘2)*diff(y(x),x$2)—6*(x—1)*diff(y(x),x)—4*y(x)=0,y(1) =0, D(y)(l)/% 1],y(x),ty

y(z)=(z—1)+ g(x 1%+ g(x -1)°+0 (z— 1)6)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 24

‘ AsymptoticDSolveValue [{(2*x-x"2)*y'' [x]-6*(x-1)*y' [x]-4*y[x]==0,{y[1]==0,y"' [1] ==1D>} ,y[x],{x,1
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8.20 problem problem 20

Internal problem ID [435]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 20.

ODE order: 2.

ODE degree: 1.

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

(22 — 6z +10)y" —4(z —3)y + 6y =0

With initial conditions

[y(3) =2,%'(3) = 0]

With the expansion point for the power series method at x = 3.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 13

N

(0rder:=6; ‘
Ldsolve([(x“2—6*x+10)*diff(y(x),x$2)—4*(x—3)*diff(y(x),x)+6*y(x)=0,y(3) = 2, D(y){?) = 0],y (x)

y(z) = —62* + 36z — 52

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 12

-

LAsymptoticDSolveValue [{(x~2-6xx+10) *y"' ' [x]-4*(x-3)*y' [x]+6xy[x]==0,{y[3]==2,y' [3]\J==0}} >y [x],4

y(z) = 2 — 6(z — 3)?
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8.21 problem problem 21

Internal problem ID [436]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 21.

ODE order: 2.

ODE degree: 1.

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

(42° + 1604+ 17) ¢ —8y =0

With initial conditions

With the expansion point for the power series method at x = —2.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 13

N

(0rder:=6; ‘
Ldsolve([(4*xA2+16*x+17)*diff(y(x),x$2)=8*y(x),y(—2) =1, D(y)(-2) = O],y(x),type=J'series',x=—

y(z) = 42 + 16z + 17

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 12

-

LAsymptoticDSolveValue [{(4*x~2+16%x+17) xy"' ' [x]==8*y[x] ,{y[-2]==1,y' [-2]==0}},y[x] ,}[X’ -2,5}]

y(z) = 4(x +2)>+1
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8.22 problem problem 22

Internal problem ID [437]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 22.

ODE order: 2.

ODE degree: 1.

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

(z*+62)y" +(Br+9)y —3y=0

With initial conditions

With the expansion point for the power series method at x = —3.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 14

p
‘0rder:=6;

N

Ldsolve([(x“2+6*x)*diff(y(x),x$2)+(3*x+9)*diff(y(x),x)—3*y(x)=0,y(—3) =1, D(y) (—3J) = 0],y(x),

Y(@) =1 (@ +8 ~ (@ +8)' +0 (@ +3))

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 23

‘ AsymptoticDSolveValue [{(x"2+6*x)*y'' [x]+(3*x+9)*y' [x]-3*y[x]==0,{y[-3]==1,y"' [-3] =%0}} >y [x],{x

9 g 1 2
~ 2 — = 1
y(z) — 648(av—|-3) 6(av+3) +
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8.23 problem problem 23

Internal problem ID [438]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 23.

ODE order: 2.

ODE degree: 1.

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

Y+ (@x+1y=0

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

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

(1o 1 1 4, 15 1 1,1 5 6
y(:v)-(l 5% —g¥ +24:L‘ +30:L' y0O)+ (z— >z z*+—2° | D(y) (0)+O(z°)

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

‘ AsymptoticDSolveValuel[y'' [x]+(1+x)*y[x]==0,y[x],{x,0,5}]
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8.24 problem problem 24

Internal problem ID [439]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 24.

ODE order: 2.

ODE degree: 1.

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

(z*—1)y" +2y'z+2yz =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 39

N

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

y(z) = (1 + %af’ + %x5) y(0) + (x + %aﬁ + %x‘* + %xf’) D(y) (0) + O(=°)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 49

LAsymptoticDSolveValue [(x"2+1) *y" ' [x]+2*x*y' [x]+2*x*y [x]==0,y[x],{x,0,5}] J
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8.25 problem problem 25

Internal problem ID [440]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 25.

ODE order: 2.

ODE degree: 1.

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

y// +y'x2 +x2y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 29

e

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

y(z) = (1 - ‘ff_;) y(0) + (x - 1—12x4 - 2—10z5> D(y) (0) + O(a®)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 35

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

) z? A
_> —_— —_——
y(x) cl( 12) +02( 50 12+x>
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8.26 problem problem 26

Internal problem ID [441]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 26.

ODE order: 2.

ODE degree: 1.

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

(2®+1)y" +yz*=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 14

p
‘0rder:=6;
Ldsolve((1+x‘3)*diff(y(x),x$2)+x‘4*y(x)=0,y(x),type='series',x=0);

y(z) =y(0) + D(y) (0) z + O(z°)
v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 10

e

LAsymptoticDSolveValue [(1+x73) *y' ' [x]+x~4*y[x]==0,y[x],{x,0,5}]

y(x) = cr+c
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8.27 problem problem 27

Internal problem ID [442]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 27.

ODE order: 2.

ODE degree: 1.

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

Y +yz+y(22°+1)=0

With initial conditions

[y(0) = 1,%'(0) = —1]

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 20

N

(0rder:=6; ‘
Ldsolve([diff(y(x),x$2)+x*diff(y(x),x)+(2*x“2+1)*y(x)=0,y(0) =1, D(y)(0) = —1],y(Jx),type='ser

1 1 1 1
=1_ T2 ot e 0 6
y(x) A A Vil T + O (2%

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 49

‘ AsymptoticDSolveValue [{(x~2+1)*y' ' [x]+2*x*y' [x]+2*x*y[x]==0,{}},y[x],{x,0,5}] ‘
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8.28 problem problem 28

Internal problem ID [443]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 28.

ODE order: 2.

ODE degree: 1.

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

yll _+_ e—my — O

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 44

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

1

y(z) = (1 — %xz + 6z3 - %z"’) y(0) + (x eyl —x5> D(y) (0) + O(z®)

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

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

ozt 28 oz P
v T A A
y(:c)—>cz( 60+12 5 +x)+cl< 40+ 5 5 + )
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8.29 problem problem 29

Internal problem ID [444]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 29.

ODE order: 2.

ODE degree: 1.

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

cos(z)y" +y=0

With the expansion point for the power series method at = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 29

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

2

y(z) = (1 _ %) y(0) + (m - ém?’ - %f) D(y) (0) + O(«°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 35

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

N

z? T
y(z) —>cl<1—?) +cz(—@—g+x)



204

8.30 problem problem 30

Internal problem ID [445]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 30.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Lienard]

zy" +sin(z)y +yr =0

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

p
‘0rder:=6;

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

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

-

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

N\

() = c —7—w5+x—4—x—2+x +c _x_5+:c_3_x_2+1
Y 2\7360 " 18 2 76076 2
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8.31 problem problem 33

Internal problem ID [446]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 33.

ODE order: 2.

ODE degree: 1.

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

y' — 2y + 20y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 63

e

Order:=6; ‘
‘dsolve(diff(y(x),x$2)—2*x*diff(y(x),x)+2*a1pha*y(x)=0,y(x),type='series',x=0); J

o) = (1-as?+ DT )

+ (x _ (e _31) LA Gl 4§)+ 3) ””5> D(y) (0) + O(z*)

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

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




206

8.32 problem problem 34

Internal problem ID [447]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney

Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 34.

ODE order: 2.

ODE degree: 1.

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

yll_yxzo

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 24

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

3

y(z) = (1 + %) y(0) + <x + 1—12x4> D(y) (0) + O(z°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28

‘ AsymptoticDSolveValuel[y'' [x]==x*y[x],y[x],{x,0,5}]

xt x3
SelZ T 11
y(x) 02(12+w>+cl<6+ )
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