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1.1 problem Example 3.1
Internal problem ID [5080]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.2 FIRST ORDER ODE. Page
114

Problem number: Example 3.1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

yl_x2(1+y2) =0

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

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

y(x) = tan (%3 + cl)

v/ Solution by Mathematica
Time used: 0.179 (sec). Leaf size: 30

e

LDSolve [y' [x]==x"2x(y[x]~2+1),y[x],x,IncludeSingularSolutions -> Truel

~—




1.2 problem Example 3.2
Internal problem ID [5081]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.2 FIRST ORDER ODE. Page
114

Problem number: Example 3.2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]




v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 357

Ldsolve (diff (y(x) ,x)=x"2/(1-y(x)~2),y(x), singsol=all)

(—4w3 —12¢; + 4+/78 + 6¢173 + 93 — 4)

W=

y(z) = 5
2
+ T
(—40® — 1261 +41/25 + 6c127 + 95 — 4)
%
(—4x3 —12¢; + 4+/8 + 6¢173 + 9cF — 4)
y(z) = — 1
1
- 1
(—4m3 —12¢; + 4+/8 + 6¢123 + 93 — 4) ’
%
—4x3—12c1+4,/x64+-6¢1234+9c2—4
’L\/§ ( > ! ) _ 2 .
(—4:63—1201 +44/26+6c123+9c3 —4) ?
B 2
3
(—4x3 —12¢; + 4+/8 + 6¢173 + 9cF — 4)
y(z) = — 1
1
1
3

3
(—4z3 —12c1+44/x6+6c1 x3+90% —4)

(—4x3 —12¢; + 4+/% + 6¢173 + 93 — 4)

2

1

iV/3 :

(—4:1:3 —12¢1+44/x254+6c1 23 +90% —4)

3

* 2



v/ Solution by Mathematica
Time used: 2.399 (sec). Leaf size: 320

kDSolve [y' [x]==x"2/(1-y[x]~2),y[x],x,IncludeSingularSolutions -> True]

i/—x3+\/$6—6clx3—4+9012+301+ 2

y(z) = :
V2 </—x3+\/x6—601x3—4+9012—|—3c1

z(\/g-l-z) f’/—z?’ + /28 — 6¢123 — 4 + 9¢12 + 3¢
y(z) = 5
2v/2
1+4iv3

22/3<’/—x3 + /26 — 6¢123 — 4 + 9¢,2 + 3¢,
i(v3+1)
22/3€/—m3 + \/:c6 —6c123 — 44 9¢12 + 3¢

(1 + z\/g) {'/—x3 + \/xﬁ —6c123 — 4+ 9¢12 + 3¢
2v/2




1.3 problem Example 3.3

Internal problem ID [5082]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.2 FIRST ORDER ODE. Page
114

Problem number: Example 3.3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y,_3x2+4x+2_

0
2y — 2

With initial conditions

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

Ldsolve( [diff (y(x),x)=(3*x"2+4*x+2) /(2% (y(x)-1)),y(0) = -1],y(x), singsol=all) J

y(z) =1—+/(z+2) (22 + 2)

v/ Solution by Mathematica

Time used: 0.128 (sec). Leaf size: 22

‘ DSolve [{y' [x]==(3*x"2+4*x+2) / (2*(y[x]-1)),{y[0]==-1}},y[x],x, IncludeSingularSolutﬁons -> True

y(x) = 1—+/(z+2) (22 +2)



1.4 problem Example 3.4
Internal problem ID [5083]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.2 FIRST ORDER ODE. Page
114

Problem number: Example 3.4.

ODE order: 1.

ODE degree: 1.

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

y'r—2yzy—y =0

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

-

Ldsolve (xxdiff (y(x) ,x)-2*sqrt (x*y(x))=y(x),y(x), singsol=all) J

—M—I—ln(x)—q:O

Vy(z)z

v/ Solution by Mathematica

Time used: 0.174 (sec). Leaf size: 19

DSolve [x*y' [x]-2*Sqrt [x*y[x]]1==y[x],y[x],x,IncludeSingularSolutions -> Truel

N J

y(z) — ix(Q log(z) + ¢;)?



1.5 problem Example 3.5

Internal problem ID [5084]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.2 FIRST ORDER ODE. Page
114

Problem number: Example 3.5.

ODE order: 1.

ODE degree: 1.

(4

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

, y+tz-—1
LA ———
r—y+3

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

‘dsolve(diff(y(x),x)=(x+y(x)-1)/(x-y(x)+3),y(x), singsol=all) ‘

y(z) = 2 — tan (RootOf (2_Z+ In (;2) +2ln(z+1)+ 201)> (z+1)

cos (__

v/ Solution by Mathematica

Time used: 0.055 (sec). Leaf size: 59

‘ DSolvel[y' [x]==(x+y[x]-1)/(x-y[x]+3),y[x],x,IncludeSingularSolutions -> Truel

Solve {2 arctan (1 — 2z +1) )
—y(z)+z+3

22 +y(z)? —dy(z) + 2z + 5
1
o8 ( 2(z +1)?

) +2log(z +1) + a1 = 0,y()
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1.6 problem Example 3.6

Internal problem ID [5085]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.2 FIRST ORDER ODE. Page
114

Problem number: Example 3.6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

e"+y+ (z—2sin(y))y’ =0

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

-

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

y(z)z +e” +2cos (y(z)) +¢1 =0

v/ Solution by Mathematica
Time used: 0.236 (sec). Leaf size: 19

LDSolve [(Exp [x]+y[x])+(x-2*Sin[y[x]])*y' [x]==0,y[x] ,x,IncludeSingularSolutions -> JTrue]

Solve[zy(z) + 2 cos(y(z)) + €° = c1,y(z)]
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1.7 problem Example 3.7
Internal problem ID [5086]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.2 FIRST ORDER ODE. Page
114

Problem number: Example 3.7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rationall

6 2 3
3x+—+<x—+—y>y’=0
y \y =
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v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 430

Ldsolve((B*x+6/y(x))+(x‘2/y(x)+3*y(x)/x)*diff(y(x),x)=0,y(x), singsol=all)

W=

(—3240% — 108¢; +121/1227 + 7297 + 486,27 + 813
y(z) =
6

223

(—3240? - 108¢; +121/1227 + 7297 + 486,27 + 81

W=

W=

<—324:c2 — 108¢; + 121/122° + 729z* + 486,22 + 81c§>

y(r) = — 3
1'3
1

(32402 — 108¢; +121/1227 + 72927 + 48612 + 8137 )

1

3
—32422—-108¢1+12 \/ 1229472924 +486¢; 22 +81c21’) 03
+ = 1

i3 ( 5
(—324z2 —108c1+12 \/ 12z9+729z4+486c1z2+81c§)

2

=

3

(3240 — 108¢; +121/1227 + 72927 + 486127 + 813

y(r) = — 3
$3
1

(32402 — 108¢; +121/1227 + 72927 + 486127 + 8137 )

3
—324z2—-108c1 +12 \/ 1229472974 +486¢; 22 +81c§> 0
+ = I

i3 ( 5
(—324.’1:2 —108c1 +12 \/ 1229 +729z4+486¢; 22 +81c§)

_|_
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v/ Solution by Mathematica
Time used: 4.479 (sec). Leaf size: 331

tDSolve[(B*x+6/y [x])+(x~2/y [x]+3*y [x]/x)*y' [x]==0,y[x],x,IncludeSingularSolutions J—> True]

(@) </—81x2 + /1082 + 729 (—=3x2 4 ¢;) 2 + 27c;
x) —
Y 3v2

V23

f/—81a:2 + 1/1082° 4 729 (—3z2 4+ ¢;) 2 4 27¢,

(=1 +14v3) \/ —81x2 + /1082 4 729 (=322 + ¢1) 2 + 27c,

T) —
y(x) 673
(1+iv3)®
+
22/3 {’/—81:62 + /1082 4 729 (—3z2 4+ ¢;) 2 4 27¢,
1—14v/3) 23
y(z) = 1-i8)

92/3 Q/ —8122 + /1082 + 729 (=372 + ¢1) 2 + 27¢,

(14 iv3) {’/—81x2 + 1/1082° 4 729 (—3z2 4+ ¢;) 2 4 27¢,
6v/2
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1.8 problem Example 3.8

Internal problem ID [5087]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.

K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.2 FIRST ORDER ODE. Page
114

Problem number: Example 3.8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class A‘], _rational, _Bernoulli]

Yy —zy+2°y =0

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

-

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

v Solution by Mathematica
Time used: 0.147 (sec). Leaf size: 19

-

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

~—

ylz) = log(z) + c1

y(z) =0
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1.9 problem Example 3.9

Internal problem ID [5088]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.2 FIRST ORDER ODE. Page
114

Problem number: Example 3.9.

ODE order: 1.

ODE degree: 1.

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

z+y—(-y+2)y =0

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

-

Ldsolve((x+y(x))-(x-y(x))*diff(y(x),X)=0,y(x), singsol=all)

~—

y(z) = tan (RootOf (_2_z+ In (ws(l—_z)?) +2In(z) + 201>> z

v/ Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 36

s

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

~—

Solve B log (%“’2)2 4 1) _ arctan (@> — _log(z) + o1, y(:v)]

x
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1.10 problem Example 3.10
Internal problem ID [5089]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.2 FIRST ORDER ODE. Page
114

Problem number: Example 3.10.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class G‘], _rational, _Bernoulli]

2
Y T _
y 2z 2y 0
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 35
Ldsolve (diff (y(x) ,x)=y(x)/(2*x)+x"2/(2*y(x)),y(x), singsol=all) J
2z3 4+ 4c1x
o) = -V Ao
y() = V2x3 4+ 4c1x
=

v Solution by Mathematica

Time used: 0.197 (sec). Leaf size: 56

( hY

DSolvely' [x]==y[x]/(2*x)+x~2/(2xy[x]),y[x],x,IncludeSingularSolutions -> Truel

)2 L

VTV x2 + 204
y(z) = T
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1.11 problem Example 3.11

Internal problem ID [5090]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.2 FIRST ORDER ODE. Page
114

Problem number: Example 3.11.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

2
/ Yy vy
2_Z2_Z 9
YrI T
v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 23
[dsolve(diff(y(t) ,t)=-2/t+1/t*y (t)+1/t*y(+)"2,y(t), singsol=all) J
2c11° + 1
f)=-—"L_T°
O

v/ Solution by Mathematica
Time used: 1.269 (sec). Leaf size: 43

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

0 - L2
y 14 edays

y(t) — —2
y(t) —1
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1.12 problem Example 3.12

Internal problem ID [5091]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.2 FIRST ORDER ODE. Page
114

Problem number: Example 3.12.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccatil

y + % +1+y°=0
v Solution by Maple
Time used: 0.047 (sec). Leaf size: 36
Ldsolve(diff(y(t) ,t)=-y(t) /t-1-y(t)~2,y(t), singsol=all) J

() = 2 BesselK (1,4t) ¢; — BesselJ (1, t)
Y = 5iBesselK (0,34t) ¢1 + BesselJ (0,1)

v Solution by Mathematica
Time used: 0.185 (sec). Leaf size: 43

‘ DSolvely' [t]==-y[t]/t-1-y[t]1~2,y[t],t,IncludeSingularSolutions -> Truel

_ Yi(t) + c1 BesselJ(1, )
Yo(t) + c1 BesselJ(0, t)

_ BesselJ(1,¢)
BesselJ(0, t)

y(t) =

y(t) —
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1.13 problem Example 3.14
Internal problem ID [5092]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.2 FIRST ORDER ODE. Page
114

Problem number: Example 3.14.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_dAlembert]

z+yy —ay” =0

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 264

Ldsolve (x+y (x) *diff (y (x) ,x)=a*(diff (y(x),x))"2,y(x), singsol=all) J

o (y(m) +\/4az +y (z)2)

\/y(a)) daz+y(z)?+202+2az+y(z)?

+x

a2

V2 (y(a:) +y/dax +y (x)z) arcsinh (y(xH— W)
— =0

2\/y(a:) daz+y(z)?+202+2az+y(z)?

a2
(=960 + 10z +y @)
\/ 2 (y(z) 4az+y(w)2—2a2—2am—y(z)2)

a2

—yl\x ax T 2
(—y(z) +1\/4azx +y (m)2> arcsinh ( Y@ty dorty(@) >
— 0

+zx

2a

\/_ 2 (y(a:) daz+y(z)? _2‘12—2am—y(z)2)

a2




v/ Solution by Mathematica
Time used: 1.307 (sec). Leaf size: 71

20

kDSolve [x+y [x]*y' [x]==ax*(y' [x])~2,y[x],x,IncludeSingularSolutions -> Truel

Solve

~ aK[1]log (N/K[1]2 F1- K[l])
T VEP? +1

y(z) = aK[1] - m} (@), K11}

ClK[l]

* VE[AZ+1
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1.14 problem Example 3.15
Internal problem ID [5093]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.2 FIRST ORDER ODE. Page
114

Problem number: Example 3.15.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

yl2 _ y2a2 — 0

v Solution by Maple

Time used: 0.0 (sec). Leaf size: 20

Ldsolve (diff (y(x),x)"2-a"2*y(x)"2=0,y(x), singsol=all) J
y(z) = cre™
y(x) = c1e™

v/ Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 31

e

kDSolve [(y'[x])~2-a~2*y[x]~2==0,y[x],x,IncludeSingularSolutions -> Truel

~—

axr

y(z) = cre”
y(x) = c1e™

y(z) =0
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1.15 problem Example 3.16
Internal problem ID [5094]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.2 FIRST ORDER ODE. Page
114

Problem number: Example 3.16.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

y? — 422 =0

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

Ldsolve(diff(y(x),x)“2=4*x“2,y(x), singsol=all)

y(z) =2° + ¢
y(r) = -1+ ¢,
v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 23

LDSolve [(y' [x])~2==4%x"2,y[x],x,IncludeSingularSolutions -> True]

y(z) — 2+

y(z) = 2%+ c;



2 Chapter 3. Ordinary Differential Equations.
Section 3.3 SECOND ORDER ODE. Page 147

2.1
2.2
2.3
24
2.5
2.6
2.7
2.8

problem Example 3.17
problem Example 3.18
problem Example 3.19
problem Example 3.21
problem Example 3.22
problem Example 3.23
problem Example 3.24
problem Example 3.26

23
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2.1 problem Example 3.17

Internal problem ID [5095]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.3 SECOND ORDER ODE. Page
147

Problem number: Example 3.17.

ODE order: 2.

ODE degree: 1.

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

y' =2y —3y=0

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

e hY

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

N\ J

y(z) = 16 + coe™”

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

LDSolve [y'' [x]-2*y' [x]-3*y[x]==0,y[x],x,IncludeSingularSolutions -> True] J

y(z) = e (2™ + 1)
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2.2 problem Example 3.18

Internal problem ID [5096]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.3 SECOND ORDER ODE. Page
147

Problem number: Example 3.18.

ODE order: 2.

ODE degree: 1.

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

s"+28 +s=0

With initial conditions

[s(0) = 4,5'(0) = —2]

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

e

Ldsolve([diff(s(t),t$2)+2*diff(s(t),t)+s(t)=0,s(0) =4, D(s)(0) = -2],s(t), singso\J1=all)

s(t) =2e7(t+2)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 15

DSolve[{s''[t]+2*s' [t]+s[t]==0,{s[0]==4,s' [0]==-2}},s([t],t, IncludeSingularSolutiobs -> True]

N J

s(t) = 2e7H(t+2)
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2.3 problem Example 3.19

Internal problem ID [5097]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.

K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.3 SECOND ORDER ODE. Page
147

Problem number: Example 3.19.

ODE order: 2.

ODE degree: 1.

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

y' =2y +5y=0

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

-

dsolve(diff (y(x) ,x$2)-2*diff (y(x) ,x)+5*y(x)=0,y(x), singsol=all)

N\

y(z) = c1€” sin (2x) + c2€” cos (2z)

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 24

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

~—

y(z) — e*(ca cos(2x) + ¢; sin(2x))
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2.4 problem Example 3.21

Internal problem ID [5098]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.

K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.3 SECOND ORDER ODE. Page
147

Problem number: Example 3.21.

ODE order: 2.

ODE degree: 1.

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

y' =2y —3y—1-3x=0

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

-

dsolve(diff (y(x) ,x$2)-2*diff (y(x) ,x)-3*y(x)=3*x+1,y(x), singsol=all)

N\

y(z) = e*’cy +e ey — T+ 3

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

r

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

|

1
y(x) = —x + cre™ + cpe® + 3
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2.5 problem Example 3.22

Internal problem ID [5099]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.3 SECOND ORDER ODE. Page
147

Problem number: Example 3.22.

ODE order: 2.

ODE degree: 1.

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

y' =3y +2y—e¥x =0

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

( hY

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

e®z?
y(z) = ( 5~ e"r +e” +e“c; + cz) e”

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 33

LDSolve [y'' [x]-3*y' [x]+2*y[x]==x*Exp[2*x],y[x] ,x,IncludeSingularSolutions -> True]J

y(x) — %em (e"(z* — 2z + 2+ 2c2) + 2c1)
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2.6 problem Example 3.23

Internal problem ID [5100]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.

K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.3 SECOND ORDER ODE. Page
147

Problem number: Example 3.23.

ODE order: 2.

ODE degree: 1.

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

y'+y—4sin(z) =0

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

-

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

y(z) = sin (z) c2 + cos (z) ¢; + 2sin () — 2cos (z) =

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

~—

e

LDSolve [y'' [x]+y[x]==4*Sin[x],y[x],x,IncludeSingularSolutions -> Truel

~—

y(x) = (—2z + ¢1) cos(z) + co sin(z)
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2.7 problem Example 3.24

Internal problem ID [5101]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.3 SECOND ORDER ODE. Page
147

Problem number: Example 3.24.

ODE order: 2.

ODE degree: 1.

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

y'+22% + (z'+22 - 1)y =0

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

‘dsolve(diff(y(x),x$2)+2*x‘2*diff(y(x),x)+(x“4+2*x—1)*y(x)=0,y(x), singsol=all)

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 34

LDSolve [y'' [x]+2*x~2*y"' [x]+(x~4+2%x-1)*y[x]==0,y[x] ,x,IncludeSingularSolutions -> JTrue]

1
y(x) — ie_%z(ﬂ”) (czezm + 201)
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2.8 problem Example 3.26

Internal problem ID [5102]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.3 SECOND ORDER ODE. Page
147

Problem number: Example 3.26.

ODE order: 2.

ODE degree: 1.

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

pz’u” + qzu’ +ru— f(z) =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 222

~2xdiff (u(x) ,x$2) +q*x*diff (u(x) ,x)+r*u(x)=£f(x) ,u(x), singsol=all)

—q+p+1/p2—2qp—4rp+q? _ q—p+1/p2—2qp—4rp+q?

u(z) == 2 o+ 2 1
_ q—p+1/p2+(—2¢—4r)p+q? VP2 +(—2q—4r)p+q2—3p+q —g+p+1/p2+(—2g9—4r)p+q? _ VP2 +(—2q—4r)p+q?+
—z % [z % flz)dz | +z 2 [z %
+

VP + (=2 —4r)p + ¢
v/ Solution by Mathematica
Time used: 0.65 (sec). Leaf size: 267

LDSolve [p*x~2*u'' [x]+g*x*u' [x]+r*ulx]==f [x] ,ulx] ,x,IncludeSingularSolutions -> True]

—q)2
— (ppg> _4\/;\/13_',‘1

N e R K[2])K[2 ’
u(z) =z~ 2 xi f( KL ] ” dK[2] + e,

2
\/Z_) (Pp;l) 4\/;

RY)
—3p+ %—%ﬁ\/ﬁ-ﬁ-q

_ J(K[1])K[1]
(p;;z)z — 4

dK[].] +c
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3.1 problem Example 3.29

Internal problem ID [5103]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.5 HIGHER ORDER ODE. Page
181

Problem number: Example 3.29.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Lienard]

sin (z) u” + 2cos (z) v’ + sin () u =0

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

-

Ldsolve (sin(x) *diff (u(x) ,x$2) +2*cos (x) *diff (u(x),x)+sin(x) *u(x)=0,u(x), singsol=a1}1)

u(z) = ¢ csc (z) sin (\/5 x) + co csc () cos (\/5 x)

v/ Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 51

LDSolve [Sin[x]*u'' [x]+2*Cos [x]*u' [x]+Sin[x]*u[x]==0,ulx],x,IncludeSingularSolut ioan -> True]

1 _. .
u(z) — Z—le_“ﬁ’” (401 - i\/ECQezzﬁw> csc(x)
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3.2 problem Example 3.30
Internal problem ID [5104]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.5 HIGHER ORDER ODE. Page
181

Problem number: Example 3.30.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing x], [_3rd_order, _missing y], [_3rd_orde

Solve

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

v/ Solution by Maple
Time used: 0.109 (sec). Leaf size: 42

Ldsolve (3*diff (y(x),x$2) "2-diff (y(x) ,x)*diff (y(x) ,x$3)-diff (y(x) ,x$2)*diff (y(x) ,X)J‘2=O ,y(x), s

3 =z
LambertW <—w> ci—C—1T

c2c1

C1

v Solution by Mathematica

Time used: 0.156 (sec). Leaf size: 79

‘ DSolve [3*(y'' [x])~2-y' [x]*y'"'' [x]-y'' [x]*(y'[x])"2==0,y[x],x, IncludeSingularSolutﬁons -> True

y(z) — log (InverseFunction {—% — ¢1log(#1) + ¢ log(1 + #101)&] [z + 02])

—log (1 + ¢1InverseFunction {—% — ¢y log(#1) + ¢ log(1 + #101)&} [z + cz]) +c3
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3.3 problem Example 3.32

Internal problem ID [5105]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.5 HIGHER ORDER ODE. Page
181

Problem number: Example 3.32.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer, [_2nd_order, _linear, ‘_with_symmetry_[0,F(x)]‘]]

/

n XY Y _
y —x2+1+—x2+1

0

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

Ldsolve (diff (y(x),x$2)-x/(1-x"2) *diff (y(x) ,x)+y(x)/(1-x"2)=0,y(x), singsol=all) \J

y(z) =cx+cvr—1vVzx +1

v/ Solution by Mathematica
Time used: 0.054 (sec). Leaf size: 93

‘ DSolvely'' [x]1-x/(1-x"2)*y' [x]+y[x]/(1-x"2)==0,y[x],x,IncludeSingularSolutions -> h‘rue]

i

—22 2

2v/1 — 22 cot ™ ( ”i“ > W1 — 22 cot~! (\/ai—i-il)

— 4co sinh

x) — ¢; cosh
y(=) ! 2 —1 2 —1
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3.4 problem Example 3.33

Internal problem ID [5106]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.5 HIGHER ORDER ODE. Page
181

Problem number: Example 3.33.

ODE order: 2.

ODE degree: 1.

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

x2yy” _ x2y/2 + y2 =0

v Solution by Maple
Time used: 0.046 (sec). Leaf size: 19

r

Ldsolve(x“2*y(x)*diff(y(x),x$2)=x“2*(diff(y(x),x))”2-y(x)”2,y(x), singsol=all)

| —

v/ Solution by Mathematica
Time used: 0.073 (sec). Leaf size: 15

e

kDSolve [x~2xy [x]*y' ' [x]==x"2*(y' [x]) ~2-y[x]~2,y[x],x,IncludeSingularSolutions -> TJrue]

y(x) = coxe™”
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3.5 problem Example 3.34

Internal problem ID [5107]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.5 HIGHER ORDER ODE. Page
181

Problem number: Example 3.34.

ODE order: 3.

ODE degree: 1.

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

y///_3y//+3y/_y_4et=0

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

-

dsolve(diff (y(t),t$3)-3*diff (y(t),t$2)+3*diff (y(t),t)-y(t)=4*exp(t),y(t), singsoi%all)

2t3e?
y(t) = 3 + c1et + coelt + czelt?

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

LDSolve [y''' [t]1-3*y' ' [t]1+3*y' [t]-y[t]==4*Exp[t],y[t],t,IncludeSingularSolutions —>J True]

1
y(t) = get (2¢° + 3cst® + 3cat + 3c1)
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3.6 problem Example 3.35

Internal problem ID [5108]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.5 HIGHER ORDER ODE. Page
181

Problem number: Example 3.35.

ODE order: 4.

ODE degree: 1.

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

y//// + 2y” + y — 3sin (t) + 5 cos (t) =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 49

e N

Ldsolve (diff (y(t),t$4)+2*diff (y(t),t$2)+y(t)=3*sin(t)-5*cos(t),y(t), singsol=all) J

/(5 3 5, 3 5 3.\ .
y(t) = ( : 4t—i—st>cos(t)+ (4 4t 8t>sm(t)
+ cos (t) ¢1 + cosin () + cst cos (t) + cqt sin (¢)
v/ Solution by Mathematica
Time used: 0.119 (sec). Leaf size: 51

( N

LDSolve [y''''[t]+2xy' ' [t]+y[t]==3%Sin[t]-5*Cos[t],y[t],t,IncludeSingularSolutions J—> True]

1
y(t) — E((2t(5t — 3+ 8c2) — 25+ 16¢1) cos(t) + (—6t(t + 5) + 16¢4t + 3 + 16¢3) sin(t))
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3.7 problem Example 3.36

Internal problem ID [5109]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.5 HIGHER ORDER ODE. Page
181

Problem number: Example 3.36.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

"

v' =y -y +y—g(t)=0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 66

-

Ldsolve (diff (y(t),t$3)-diff (y(t),t$2)-diff (y(t),t)+y(t)=g(t),y(t), singsol=all) }

d0=-{ B 500)

+ (/ eTg()dt) e't + ciet + coe + c3elt

v/ Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 92

LDSolve y'' ' [t]-y' ' [t]-y' [t1+y[t]==g[t],y[t],t,IncludeSingularSolutions -> Truel J

yt) = e’ (/: }leK[l]g(K[l])dK[l] + cl>

+ ¢ (t /1 t %e‘K[?’] g(K[3))dK[3] + /1 t —}le—f@] g(K2)(2K[2] + 1)dK[2] + cst + cz)



40

3.8 problem Example 3.37

Internal problem ID [5110)]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.5 HIGHER ORDER ODE. Page
181

Problem number: Example 3.37.

ODE order: 5.

ODE degree: 1.

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

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

-

Ldsolve(diff(y(t),t$5)—1/t*diff(y(t),t$4)=0,y(t), singsol=all)

-/

y(t) = cat® + c3t® + ot +cst 4+
v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 33

‘DSolve [y'''' ' [t]-1/txy"' ' ' ' [t]==0,y[t],t,IncludeSingularSolutions -> Truel

t5
y(t) — ?TO + C5t3 + C4t2 +c3t + o
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3.9 problem Example 3.38

Internal problem ID [5111]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.5 HIGHER ORDER ODE. Page
181

Problem number: Example 3.38.

ODE order: 2.

ODE degree: 1.

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

2_9

xxll _ w/

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 14

-

Ldsolve(x(t)*diff(x(t),t$2)-diff(x(t),t)‘2=0,x(t), singsol=all)

~—

z(t)=0
z(t) = e’y
v Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 14

LDSolve [x[t]*x''[t]-(x'[t])"2==0,x[t],t,IncludeSingularSolutions -> True] J

z(t) — coe



42

3.10 problem Example 3.39

Internal problem ID [5112]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.5 HIGHER ORDER ODE. Page
181

Problem number: Example 3.39.

ODE order: 4.

ODE degree: 1.

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

y//// + 43/”/ + 3y” — 4yl — 4y — f(.’l?) =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 91

-

Ldsolve (diff (y(x) ,x$4) +4*diff (y(x) ,x$3)+3*xdiff (y(x),x$2)-4*diff (y(x),x)-4*y(x)=£f (}%) ,y(x), sing

o(z) = < / f(wl)Se‘“" dx) o 4+ ( / _f(=) (33:9— 4)e* dx) o2 _ ( f(xz) e’ dx) -

2
+ ( / %dz) e x4+ e%cy + e + 37 + cue Pz

v/ Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 120

LDSolve [y''' ' [x]+4xy' "' [x]+3*y' ' [x]-4*y' [x]-4*y[x]==f [x],y[x] ,x,IncludeSingularSolJutions -> Tr

y(z) = e (a: /1 z%ew] FK[2D)AK[2 + /1 x—%eﬂfﬂ] FKT)(BK] — 4)dK[1]

4 ( /1 ’ —%eK[‘Q‘] FIKI3))AK[3] + 03) et ( /1 ’ 1l8e—f<[41 FKTADAKTA] + c4)

+ cox + Cl)
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3.11 problem Example 3.40

Internal problem ID [5113]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.5 HIGHER ORDER ODE. Page
181

Problem number: Example 3.40.

ODE order: 2.

ODE degree: 1.

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

v —(14+22)u' + (z®+2—-1)u=0

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

‘dsolve(diff(u(x),x$2)-(2*x+1)*diff(u(x),x)+(x“2+x—1)*u(x)=0,u(x), singsol=all)

ﬁ z(z+2)
u(z) =ezc; +coe 2

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 24

‘ DSolve[u'' [x]-(2*x+1)*u' [x]+(x"2+x-1)*u[x]==0,ulx],x,IncludeSingularSolutions -> rl'rue]

22

u(z) = e? (c2e® + 1)
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3.12 problem Example 3.41

Internal problem ID [5114]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.5 HIGHER ORDER ODE. Page
181

Problem number: Example 3.41.

ODE order: 2.

ODE degree: 1.

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

y" + 6y +9y —50e* =0

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

( hY

dsolve(diff (y(x) ,x$2)+6*diff (y(x) ,x)+9*y(x)=50*exp(2*x),y(x), singsol=all)

y(x) = e %y + e xe; + 26>

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 25

LDSolve [y'' [x]+6*y' [x]+9*y [x]==50%Exp [2*x] ,y [x] ,x,IncludeSingularSolutions -> TrueJ]

y(z) = e (26" + oz + 1)
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3.13 problem Example 3.42

Internal problem ID [5115]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.5 HIGHER ORDER ODE. Page
181

Problem number: Example 3.42.

ODE order: 2.

ODE degree: 1.

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

y' — 4y +4y —50e* =0

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

( hY

dsolve(diff (y(x) ,x$2)-4*diff (y(x) ,x)+4*y(x)=50*exp(2*x),y(x), singsol=all)

y(z) = e*cy + e*zcy + 25 e* 1

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

LDSolve [y'' [x]-4*y' [x]+4*y[x]==50%Exp [2*x] ,y[x] ,x,IncludeSingularSolutions -> TrueJ]

y(z) = ¥ (x(25z + c3) +c1)
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3.14 problem Example 3.43

Internal problem ID [5116]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.5 HIGHER ORDER ODE. Page
181

Problem number: Example 3.43.

ODE order: 2.

ODE degree: 1.

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

y" + 3y + 2y — cos (2z) =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 30

-

Ldsolve(diff(y(x),x$2)+3*diff(y(x),x)+2*y(x)=cos(2*x),y(x), singsol=all)

~—

cos (2z) + 3sin (2x)
20 20

y(z) = —e c; + e —

v/ Solution by Mathematica
Time used: 0.054 (sec). Leaf size: 37

DSolvel[y'' [x]+3*y' [x]+2*y[x]==Cos[2*x],y[x],x,IncludeSingularSolutions -> True]

N\ J

3 . 1 —22(,, ot
y(x) = 5 sin(2z) — 55 cos(2) + €7 (e + 1)
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3.15 problem Example 3.44

Internal problem ID [5117]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.5 HIGHER ORDER ODE. Page
181

Problem number: Example 3.44.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

y" +6y" + 11y’ + 6y — 2sin (3z) = 0

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

[dsolve (diff (y(x),x$3)+6+diff (y(x) ,x$2)+11*diff (y(x) ,x)+6%y(x)=2*sin(3*x),y(x), s£ gsol=all)

__cos(3z) 8sin(3z)

—3x —2z —
y(z) = 195 195 +cie7 + e 4 cge

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 44

DSolvely''' [x]+6xy'' [x]+11xy' [x]+6*y[x]==2%Sin[3*x],y[x] ,x,IncludeSingularSolutiobs -> Truel

N\ J

1
y(z) = ——— sin(3z) — 05 cos(3z) + e ¥ (e”(cze” + ¢2) + 1)
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3.16 problem Example 3.45

Internal problem ID [5118]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.5 HIGHER ORDER ODE. Page
181

Problem number: Example 3.45.

ODE order: 2.

ODE degree: 1.

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

Y +4y—2* =0

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

( hY

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

2
1
y(z) = sin (2z) c2 + cos (2z) ¢; + zz ~3
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 30
LDSolve [y'' [x]+4xy[x]==x"2,y[x],x,IncludeSingularSolutions -> True] J

2
1
y(z) — % + c1cos(2z) + ¢y sin(2z) — 3
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3.17 problem Example 3.46

Internal problem ID [5119]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.5 HIGHER ORDER ODE. Page
181

Problem number: Example 3.46.

ODE order: 2.

ODE degree: 1.

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

y' — 4y +3y— 2 =0

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

( hY

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

(x)—e3””c+e””c+x—3+%+%—w+@
i) =e ¢ 1T 3 T3 T 9 To7

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 36

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

1 80
y(z) — §x(3x(cc +4) +26) + c1€” + cpe>” + 77
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3.18 problem Example 3.47

Internal problem ID [5120]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.5 HIGHER ORDER ODE. Page
181

Problem number: Example 3.47.

ODE order: 2.

ODE degree: 1.

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

2
" /
+2%+ (1+———— |y=
Y Y ( (1+&¥>y

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 31

|dsolve(diff (y(x),x$2)+2xdiff (y(x),x)+(1+2/(1+3%x)"2)*y(x)=0,y(x), singsol=all)

2
3

ol

y(z) =Bz +1)3e * +c2(3z+1)3e™"
v/ Solution by Mathematica

Time used: 0.015 (sec). Leaf size: 35

LDSolve [y'' [x]+2*xy' [x]+(1+2/(1+3%x) ~2) *y[x]==0,y[x] ,x,IncludeSingularSolutions -> JTrue]

y(z) = e *V3x +1 <02\‘°’/3x +1+ cl)
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o1
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4.1 problem Problem 3.1

Internal problem ID [5121]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.6 Summary and Problems. Page
218

Problem number: Problem 3.1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class A‘], _rational, _dAlembert]

y+ Vit —y'z=0

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

‘dsolve(y(x)+sqrt(x‘2+y(x)“2)—x*diff(y(x),x)=0,y(x), singsol=all)

22 +y ()

xr2

y(z) n

—0120

v/ Solution by Mathematica
Time used: 0.339 (sec). Leaf size: 27

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

y(x) — %e‘cl (—1 + 6261x2)
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4.2 problem Problem 3.2

Internal problem ID [5122]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.6 Summary and Problems. Page
218

Problem number: Problem 3.2.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

yl2+y2_a2=0

v Solution by Maple
Time used: 0.094 (sec). Leaf size: 68

Ldsolve(diff(y(x),x)“2=a“2-y(x)“2,y(x), singsol=all) J
y(z) = —a
y(z) =a

a2
tan (—z +¢1)° + 1

y(x) = —tan (—z + ;) \/

a2
tan (—z +¢;)° + 1

y(x) =tan (—z + ¢1) \/



v/ Solution by Mathematica
Time used: 3.384 (sec). Leaf size: 111

54

kDSolve [(y'[x])"2==a"2-y[x]~2,y[x],x,IncludeSingularSolutions -> True]

o(z) = — atan(x + c)
sec?(z + ¢1)

atan(z + ¢)

sec?(z + ¢1)

y(z) =

y(z) > —a

y(z) = a
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4.3 problem Problem 3.3

Internal problem ID [5123]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.6 Summary and Problems. Page
218

Problem number: Problem 3.3.

ODE order: 2.

ODE degree: 1.

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

2y — 2z + (2 +2)y =0

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

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

y(z) = ¢y sin (z) £ + cacos (z) =
v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 33

‘ DSolve [x~2*y'' [x]-2*x*y' [x]+(x~2+2)*y[x]==0,y[x],x,IncludeSingularSolutions -> Tr‘ue]

. 1.
y(x) > ez — ézczew:c
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4.4 problem Problem 3.4

Internal problem ID [5124]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.6 Summary and Problems. Page
218

Problem number: Problem 3.4.

ODE order: 2.

ODE degree: 1.

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

2y 2y

1/

+ = — =0
YT T e

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 30

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

__a ca(x? + 3z + 3)
T x(z+1) z+1

y(z)

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 33

~

‘ DSolvely'' [x]+2/x*y' [x]-2/(1+x) 2%y [x]==0,y[x],x,IncludeSingularSolutions -> Truep

CQ.I(.T(J? + 3) + 3) + 361

y(z) = 3z(x +1)
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4.5 problem Problem 3.6

Internal problem ID [5125]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.6 Summary and Problems. Page
218

Problem number: Problem 3.6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class G‘], _rationall

y(z*y*+ 1)+ (z%* — 1)z =0

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

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

LambertW(—z4e_4C1 )

y(z) = e :

—2c1 T

v/ Solution by Mathematica
Time used: 5.026 (sec). Leaf size: 60

LDSolve [(x~2*y [x] ~2+1) *y [x] +(x~2*xy [x] "2-1) *x*y' [x]==0,y[x],x, IncludeSingularSolutiJons -> True]
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4.6 problem Problem 3.7
Internal problem ID [5126]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.6 Summary and Problems. Page
218

Problem number: Problem 3.7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rationall

2y°7° —y+ (2y°2® —2)y' =0
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v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 522
Ldsolve((2*x‘3*y(x) ~2-y(x))+(2%x"~2*y (x) "3-x) *diff (y (x) ,x)=0,y(x), singsol=all) J

1
3

((—108 +12/1225 — 36¢,2° + 36374 — 1268322 + 81) m2>
y(z) = =
6(5 %)z

((—108 +12/1225 — 36¢,2° + 36374 — 128322 + 81) z2>

W=

1
<<—108 +12/1225 — 36¢,2° + 36632% — 1268322 + 81) x2> ?
y(z) = - 12z

w
VS
w8
w|@
N~
8
-

3

<<—108 +12/1225 — 36¢,2° + 366324 — 128322 + 81) :c2>

7,\/5 ((—108+12\/12x8—36c1xf;:36c§x4—12c§x2+81) zz) N 6(%—%)90 1
((—108+12\/ 12x8—36c1x6+36c§z4—12c§x2+81) x2)
a 2
1
((—108 +12/1225 — 36¢,2° + 366324 — 1268322 + 81) 1:2) ’
y(z) = - 122
3(5-9)c
1
<<—108 +12/1225 — 36¢,2° + 366324 — 128322 + 81) :c2> ’
1
3
z\/§ ((—108+12\/12x8—36c1zf;-:360%x4—12c§x2+81> :132) N 6(%_%1),0 1
((—108+12\/ 12x8—36c1x6+36c§x4—12c§x2+81) x2)
2

_|_
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v/ Solution by Mathematica
Time used: 38.553 (sec). Leaf size: 358

LDSolve[(z*x*a*y [x]~2-y [x])+(2*x~ 2%y [x] "3-x)*y' [x]==0,y [x] ,x,IncludeSingularSolutiJons -> True]

(z) V2(—2z% 4 c12) N f/—27x2 + /7292 + 10823 (23 — c17) 3
y(z) = i

\3/—27:52 + /72924 + 10823 (23 — ¢, z) 3 3v2z
y(z) — (L+iV3) (&° — c1a)

22/3 {'/—27.7:2 + /72924 + 10823 (23 — c;z) 3
(1—4v3) \/ —2722 4 /729z* + 10823 (23 — c12)
6v/ 2z
(1 —iv3) (z° — c12)
22/3 \/ —27x2 + /72924 + 10823 (23 — ¢;7) 3

y(z) —

(1+4v3) \/ 2732 + /729x* + 10823 (73 — c1z) 3
6v/2x
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4.7 problem Problem 3.8

Internal problem ID [5127]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.6 Summary and Problems. Page
218

Problem number: Problem 3.8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class D‘]]

y /)y
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 20
Ldsolve((l/y(x)+sec(y(x) /x))-x/y(x) "2*diff (y(x),x)=0,y(x), singsol=all) J

y(x) =RootOf (_ZSi(_2)+_Zcey+_Zx +cos(_2))x

v/ Solution by Mathematica
Time used: 0.137 (sec). Leaf size: 32

‘ DSolve[(1/y[x]+Sec[y[x]1/x])-x/y[x] ~2*y' [x]==0,y[x],x,IncludeSingularSolutions -> rl'rue]
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4.8 problem Problem 3.11

Internal problem ID [5128]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.6 Summary and Problems. Page
218

Problem number: Problem 3.11.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoullil

¢2
2

¢ — ¢cot () =0

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

e

kdsolve (diff (phi(theta) ,theta)-1/2*phi(theta) ~2-phi(theta)*cot(theta)=0,phi (theta)J, singsol=al

_ 2sin(6)
9(0) = cos (0) + 2¢;

v/ Solution by Mathematica
Time used: 0.285 (sec). Leaf size: 23

LDSolve [\[Phi] ' [\ [Thetal]-1/2%\[Phi] [\ [Thetal] ~2-\[Phi] [\ [Theta]]*Cot [\ [Thetal] ==0J, \[Phi] [\ [Th

2sin(0)
9(6) = cos(0) + 2¢;

#(0) — 0
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4.9 problem Problem 3.12

Internal problem ID [5129]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.6 Summary and Problems. Page
218

Problem number: Problem 3.12.

ODE order: 2.

ODE degree: 1.

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

u’ —cot (f)u' =0

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

( N
Ldsolve (diff (u(theta) ,theta$2)-cot (theta)*diff (u(theta) ,theta)=0,u(theta), singsolJ=a11)

u(0) = c1 + cos (6) ¢z
v/ Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 13

e

LDSolve [u''[\[Thetal]-Cot [\ [Thetal]l*u' [\ [Thetal]]==0,ul\[Thetal],\[Thetal, IncludeS£ gularSoluti

u(0) — cacos(0) + ¢
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4.10 problem Problem 3.14

Internal problem ID [5130)]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.6 Summary and Problems. Page
218

Problem number: Problem 3.14.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_1st_order, ‘_with_symmetry_[F(x),G(x)]‘], _Riccatil

cos (26) .
g 1=0

<¢' — ;) sin () — ¢ sin (6) cos (9) —

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 39

N
Ldsolve ((diff (phi(theta) ,theta)-1/2+*phi(theta) ~2)*sin(theta) “2-phi(theta)*sin (thetJa) *cos (theta

5(0) = _sinh (%) ¢ + cosh (
2

cosh ( ) ¢; + sinh (

) _cos (0)
) sin(0)

0
2
0
2

v/ Solution by Mathematica
Time used: 0.623 (sec). Leaf size: 35

-

DSolve [(\[Phi] ' [\ [Thetal]l-1/2\[Phi] [\ [Thetal] ~2)*Sin[\ [Thetal]l 2-\[Phi] [\ [Theta] ]}*Sin [\ [Theta

1

—— t1
—% +cre~?

#(0) = —cot(6) +

#(6) = 1 — cot(6)
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4.11 problem Problem 3.18

Internal problem ID [5131]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.6 Summary and Problems. Page
218

Problem number: Problem 3.18.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing x], [_3rd_order, _missing y], [_3rd_orde

Solve

ay'y" — /1 + (y//)2 =0

v/ Solution by Maple
Time used: 0.218 (sec). Leaf size: 237

Ldsolve(a*diff(y(x),x$2)*diff(y(x),x$3)=sqrt(1+ diff(y(x),x$2)"2),y(x), singsol=a%P)

y(z) = —52':52 + 1z +co

1.
y(z) = 5Z.’D2 + T+ ¢

(—a2+c§+201x+x2)% aln (cl+m+\/—a2+c§+2clm+x2>m
6a B 2
aln(cl+z+ \/—a2+c%+2clx+x2>cl +a\/—a2+c%+2clx+:c2
2 2

+ xcy +c3

(—a2+c%+2clx+x2)% aln (cl+x+\/—a2+c%+201x+x2>x
6a + 2
aln (cl+x+\/—a2+c%+2clm+m2) Cc1 a\/—a2+c%+201:v+x2
2 2

y(z) = —

+ xcy +c3
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v/ Solution by Mathematica
Time used: 12.255 (sec). Leaf size: 193

kDSolve [axy'' [x]*y''' [x]==8Sqrt[1+ y''[x]~2],y[x],x,IncludeSingularSolutions -> True]

. V(z+a(—1+c))(a+ac +z)(@*(2+ a1?) + 2ac1z + z?)

y(z) >
_ %a(w + acy) log (\/(ac +a(=1+c¢1))(a+ac +z)+ac; + x) + 3z + ey
y(z) = — V(€ +a(-1+c1))(a+ac: +2)(a(2 + ¢1?) + 2ac, + °)

6a
1
+ Ea(x + acy) log <\/(x +a(—14c1))(a+ac; + )+ acy + x) + c3x + ¢
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4.12 problem Problem 3.19

Internal problem ID [5132]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.6 Summary and Problems. Page
218

Problem number: Problem 3.19.

ODE order: 4.

ODE degree: 1.

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

2, m

a’y" —y"=0

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

( hY

dsolve(a~2*diff (y(x),x$4)=diff (y(x),x$2),y(x), singsol=all)

y(x) = c1 + zco + csea + cqe e

v Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 38

-

LDSolve [a~2xy' ' ' ' [x]==y'' [x],y[x],x,IncludeSingularSolutions -> Truel

| —

y(z) — a’e”a (cle%w + 02> +caT +c3
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4.13 problem Problem 3.20

Internal problem ID [5133]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.6 Summary and Problems. Page
218

Problem number: Problem 3.20.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

ye™ +ze™y =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 9

e hY

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

N\ J

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 16

LDSolve [y [x] *Exp [x*y [x] ] +x*Exp [x*y [x] ] *y"' [x]==0,y[x],x,IncludeSingularSolutions —>J True]
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4.14 problem Problem 3.21

Internal problem ID [5134]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.6 Summary and Problems. Page
218

Problem number: Problem 3.21.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

r—2zy+e+ (y—z°+ze!)y =0

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

-

dsolve ((x-2*x*y (x)+exp (y(x)) ) +(y (x) -x"2+x*exp(y(x)) ) *diff (y(x),x)=0,y(x), singsoi%all)

x? z)?
—+&+01=0

—z?y(z) + v eV + 5 5

v/ Solution by Mathematica
Time used: 0.349 (sec). Leaf size: 35

LDSolve [ (x-2%x*y [x]+Exp [y [x11)+(y [x] -x~2+x*Exp [y [x]1) *y ' [x]1==0,y [x] ,x, IncludeSingquarSolutions

2 2
Solve | z%(—y(z)) + % + ze¥@ 4 @ = c1,y(z)
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4.15 problem Problem 3.22

Internal problem ID [5135]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.6 Summary and Problems. Page
218

Problem number: Problem 3.22.

ODE order: 2.

ODE degree: 1.

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

//_L, (.’13-|-\/_—8)y_
y \/5—'_ 4x2 =0

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

Ldsolve (diff (y(x),x$2)-1/x"(1/2)*diff (y(x) ,x)+1/(4*x"2) * (x+x~(1/2)-8) *y (x) =0,y (x) J singsol=all

v Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 30

‘DSolve [y''[x]-1/x"(1/2)xy' [x]+1/ (4*x~2) * (x+x~ (1/2)-8) *y [x]==0,y [x] ,x,IncludeSingullarSolutions
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4.16 problem Problem 3.23

Internal problem ID [5136]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.6 Summary and Problems. Page
218

Problem number: Problem 3.23.

ODE order: 2.

ODE degree: 1.

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

(—2?+1) 2"+ (1-32)2 +kz=0

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 99

‘dsolve((l—x‘2)*diff(z(x),x$2)+(1—3*x)*diff(z(x),x)+k*z(x)=0,z(x), singsol=all)

1 VEFT 2
z(;]j) =Cl(x+1) 1 k+1hypergeom (|:Vk+1,1+ Vk+1:| , |:1+2Vk+1:| ’.’L‘——l-l)
—14VEHL 2
+ ez +1) hypergeom ([—vk—i—l,l —Vk+ 1} , [1 —2\/k+1] ’z——l-l)

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

e ™

LDSolve [(1-x"2)*z"' ' [x]+(1-3*x)*z' [x]+k*z[x]==0,z[x] ,x,IncludeSingularSolutions -> J’rrue]

1—z, —Vk+1L,VE+1

z(z) — CQngg 5 | 0.0

1—
+ c¢; Hypergeometric2F1 (1 —VkE+1,VE+1+1,1, 5 3:)
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4.17 problem Problem 3.24

Internal problem ID [5137]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.6 Summary and Problems. Page
218

Problem number: Problem 3.24.

ODE order: 2.

ODE degree: 1.

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

(—-z*+1)n"—(1+z)n+(k+1)n=0

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 95

‘dsolve((1—x‘2)*diff(eta(x),x$2)—(1+x)*diff(eta(x),x)+(k+1)*eta(x)=0,eta(x), singsbl=a11)

2
n(x) = Cl($+ l)Vk+1hypergeom ([—Vk+1,1 — Vk+1:| ; |:]. —2Vk+ 1} ,:L‘——i-l>
—VkF1 2
+ ez +1) hypergeom ([vk-l—l,l—i-\/k-l—l] , [1+2\/k+1] ’z——l-l)

v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 77

-

LDSolve [(1-x"2)*z' ' [x]-(1+x) *z' [x]+(k+1) *z[x]==0,z[x] ,x,IncludeSingularSolutions —J> True]

-z 1—-vk+1L,Vk+1+1

z(z) — c2G§;g 5 | 0.0

1—
+ c¢; Hypergeometric2F1 (—vk +1,Vk+1,1, Tx)
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4.18 problem Problem 3.31

Internal problem ID [5138]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.6 Summary and Problems. Page
218

Problem number: Problem 3.31.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class A‘], _rational, _Bernoulli]

—2zyy’ +y*+2° =0

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

( hY

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

y(z) = Ve + a2
y(z) = —Verw + a2

T

v/ Solution by Mathematica
Time used: 0.187 (sec). Leaf size: 38

e

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

y(z) = —Vave + o
y(z) = Vavz +a
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4.19 problem Problem 3.32

Internal problem ID [5139]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.6 Summary and Problems. Page
218

Problem number: Problem 3.32.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class A‘], _rational, _Bernoulli]

w2 —y? 4+ 2zyy’ =0

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

( hY

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

y(x) = ex — 2

v/ Solution by Mathematica
Time used: 0.334 (sec). Leaf size: 35

e

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

y(@) = —va(-z +a)

y(e) = va(-z+a)
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4.20 problem Problem 3.33

Internal problem ID [5140]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.

K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.6 Summary and Problems. Page
218

Problem number: Problem 3.33.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class D‘], _rational, _Riccatil

—y+yr—y’—2>=0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 10

-

dsolve (x*diff (y(x),x)-y(x)=(x"2+y(x)~2),y(x), singsol=all)

y(z) =tan(z + 1)z

v Solution by Mathematica
Time used: 0.171 (sec). Leaf size: 12

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

y(x) — rtan(z + ¢p)

-/
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4.21 problem Problem 3.34

Internal problem ID [5141]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.6 Summary and Problems. Page
218

Problem number: Problem 3.34.

ODE order: 1.

ODE degree: 1.

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

—y+yz—zz2-y2y =0

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

‘dsolve(x*diff(y(x),x)-y(x)=x*sqrt(x‘2—y(x)‘2)*diff(y(x),x),y(x), singsol=all)

y(x) — arctan y(@) —c=0
2 __ 2
z? —y(z)

v Solution by Mathematica
Time used: 0.509 (sec). Leaf size: 29

LDSolve [xxy' [x]-y[x]==x*Sqrt [x~2-y[x] ~2]*y' [x],y[x],x,IncludeSingularSolutions -> Frue]

Solve [arctan <M> +y(z) =, y(x)]
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4.22 problem Problem 3.35

Internal problem ID [5142]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.6 Summary and Problems. Page
218

Problem number: Problem 3.35.

ODE order: 1.

ODE degree: 1.

(4

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

c+yy +y—yz=0

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

e hY

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

N\ J

y(z) = tan (RootOf (_2_z+ In (cos(l—_zf) +2In(z) + 2(;1)) z

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

-

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

~—

Solve B log (y(;?)Q + 1) — arctan (M) = —log(z) + c, y(x)]

X
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4.23 problem Problem 3.38

Internal problem ID [5143]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 3. Ordinary Differential Equations. Section 3.6 Summary and Problems. Page
218

Problem number: Problem 3.38.

ODE order: 2.

ODE degree: 1.

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

2
y' -y -y =0

v Solution by Maple
Time used: 0.094 (sec). Leaf size: 32

Ldsolve(y(x)*diff(y(x),x$2)-(diff(y(x),x))“2-y(x)‘2*diff(y(x),x)=0,y(x), singsol=all)

y(z) =0
Cleclcz eclz

y(x) == _1 _+_ ecic2pllT

v/ Solution by Mathematica
Time used: 0.116 (sec). Leaf size: 25

N
LDSolve [y[x]l*y'' [x]1-(y' [x])~"2-y[x]~2*y' [x]==0,y[x],x,IncludeSingularSolutions -> TJrue]

1
y(x) = (—1 + m)
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5.1 problem Problem 5.1

Internal problem ID [5144]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 5. Systems of First Order Differential Equations. Section 5.11 Problems. Page
360

Problem number: Problem 5.1.

ODE order: 1.

ODE degree: 1.

Solve

With initial conditions
[21(0) = 2,22(0) = 1]

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 29

-

dsolve([diff(x__1(t),t) = 3*x__1(t)-18*x__2(t), diff(x__2(t),t) = 2*x__1(t)—9*x_;b(t), x__1(0

N\

e 3 (—12t +4)
2

.’L'l(t) =

To(t) = e (=2t + 1)

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 30

LDSolve [{x1'[t]==3*%x1[t]-18*x2[t] ,x2' [t]==2*%x1[t]-9*x2[t]},{x1[0]==2,x2[0]==1}, {le[t] ,x2[t]1},t
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5.2 problem Problem 5.2

Internal problem ID [5145]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 5. Systems of First Order Differential Equations. Section 5.11 Problems. Page
360

Problem number: Problem 5.2.

ODE order: 1.

ODE degree: 1.

Solve

zy(t) = z1(t) + 3z2(t)
z4(t) = 5z1(t) + 3z2(t)

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 36

dsolve([diff (x__1(t),t)=x__1(t)+3*x__2(£),diff (x__2(t),t)=5%x__1(£)+3+x__2()], [x__1(t), x__2

N\

3 6t
xl(t) _ 0156 _ e—2tc2

zo(t) = c1e% + e ¢,

v/ Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 68

LDSolve [{x1' [t]==x1[t]+3*x2[t] ,x2' [t]==5*x1[t]+3*x2[t]},{x1[t],x2[t]1},t, IncludeSinFularSolutio

x1 (t) — 6_2t (3((31 + Cz)@St + 501 - 302)

| — 00|

X2(t) — 6_2t (5(01 + CQ)est —bey + 362)
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5.3 problem Problem 5.3

Internal problem ID [5146]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 5. Systems of First Order Differential Equations. Section 5.11 Problems. Page
360

Problem number: Problem 5.3.

ODE order: 1.

ODE degree: 1.

Solve

z5(t) = —3z1(t) + 5z (t)

With initial conditions
[21(0) = 1,22(0) = 2]

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

-

dsolve([diff(x__1(t),t) = -x__1(t)+3*x__2(t), diff(x__2(t),t) = —3*x__1(t)+5*x__£(t), x__1(0)

N\

2(t) = ‘”(Lg*?’)

To(t) = *(3t + 2)

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

LDSolve [{x1'[t]==-x1[t]+3*x2[t],x2' [t]==-3*x1[t]+5*x2[t]},{x1[0]==1,x2[0]==2}, {x1 [Jt] ,x2[t]1},t,

x1(t) — e*(3t + 1)
x2(t) — e*(3t + 2)
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5.4 problem Problem 5.4

Internal problem ID [5147]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 5. Systems of First Order Differential Equations. Section 5.11 Problems. Page
360

Problem number: Problem 5.4.

ODE order: 1.

ODE degree: 1.

Solve

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 59

dsolve([diff (x__1(t),t)=4*x__1(t)-x__2(£),diff (x__2(t),t)=5%x__1(t)+24x__2(t)], [x__1(£), x__2

N\

e3(sin (2t) ¢; — 2sin (2t) c2 + 2 cos (2¢) ¢; + cos (2¢) ¢p)
)

IEl(t) =

To(t) = e¥(sin (2t) c; + cos (2t) c3)

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 70

LDSolve [{x1' [t]==4*x1[t]-x2[t],x2' [t]==6*x1[t]+2*x2[t]},{x1[t],x2[t]},t, IncludeSinFularSolutio

x1(t) — 363’5(201 cos(2t) + (c1 — c2) sin(2t))

x2(t) — %e3t(202 cos(2t) + (bey — ¢2) sin(2t))



84

5.5 problem Problem 5.6

Internal problem ID [5148]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 5. Systems of First Order Differential Equations. Section 5.11 Problems. Page
360

Problem number: Problem 5.6.

ODE order: 1.

ODE degree: 1.

Solve

z5(t) = z1(t) — 225(t)

v/ Solution by Maple
Time used: 0.046 (sec). Leaf size: 35

dsolve([diff (x__1(t),t)=-2%x__1(£)+x__2(£),diff (x__2(t),t)=x__1(t)-2%x__2(£)], [x__1(t), x__2(

N\

z1(t) = cre™t — cpe

To(t) = cre™t + cpe™

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 42

LDSolve [{x1' [t]==—-2*x1[t]+x2[t],x2' [t]==x1[t]-2*x2[t]},{x1[t],x2[t]l},t, IncludeSingﬂularSolution

x1(t) — e~ %(c; cosh(t) + ¢ sinh(t))
x2(t) — e~ %(cy cosh(t) + c; sinh(t))
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5.6 problem Problem 5.7

Internal problem ID [5149]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 5. Systems of First Order Differential Equations. Section 5.11 Problems. Page
360

Problem number: Problem 5.7.

ODE order: 1.

ODE degree: 1.

Solve
o) (t) = —2x1(t) + 22(t) + 277
zy(t) = z1(t) — 225(t) + 3t

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 65

dsolve([diff (x__1(t),t)=-2*x__1(t)+x__2(t)+2*exp(-t),diff(x__2(t),t)=x__1(t) —2*x_L2 (t)+3*t], [

N\

Jil(t) = CQG_t — cle_?’t + e_tt + 67 - g +1

t

5 o
To(t) = coe ™t + e el 4 2t — 3~ %

v Solution by Mathematica
Time used: 0.08 (sec). Leaf size: 90

‘ DSolve [{x1' [t]==-2*x1[t]+x2[t]+2*Exp[-t],x2' [t]==x1[t]-2*x2[t]+3*t},{x1[t],x2[t]}

,t,IncludeSi

Wl

1
Xl(t) —t+ Ee_gt(e%(% +1+ c1 + Cz) +c1 — Cz) —

1
x2(t) — 66_3t(2e3t(6t —5) 4+ 3¢™(2t — 1+ ¢1 + &) — 3¢t + 3c2)
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5.7 problem Problem 5.8

Internal problem ID [5150]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 5. Systems of First Order Differential Equations. Section 5.11 Problems. Page
360

Problem number: Problem 5.8.

ODE order: 1.

ODE degree: 1.

Solve

z1(t) = 3z1(t) — z2(t)
z5(t) = 1621 (t) — 5z2(t)

With initial conditions
[21(0) = 1,22(0) = 1]

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

-

N\

e t(48t + 16)

zi(t) = 16

zo(t) = e H(12t + 1)

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

dsolve([diff(x__1(t),t) = 3*x__1(t)-x__2(t), diff(x__2(t),t) = 16*x__1(t)—5*x__2(\‘t), x__1(0)

-

LDSolve [{x1'[t]==3*x1[t]-x2[t],x2' [t]1==16%x1[t]-5*x2[t]},{x1[0]==1,x2[0]==1}, {x1 [t\J] ,x2[t]1},t,I

x1(t) = e ¥ (3t + 1)
x2(t) — e (12t + 1)
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5.8 problem Problem 5.9

Internal problem ID [5151]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.

K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 5. Systems of First Order Differential Equations. Section 5.11 Problems. Page

360

Problem number: Problem 5.9.
ODE order: 1.

ODE degree: 1.

Solve

(1) = z1(t) — 222(t)
z5(t) = 3xz1(t) — 4z (t)

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

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 34

N

dsolve([diff (x__1(t),t) = x__1(t)-2*x__2(t), diff(x__2(t),t) = 3*x__1(t)—4*x__2(tP, x__1(0) =

J

-

N\

T(t) = —2e % +3e7*

Ty(t) = —3e % + 3e*

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

e B

LDSolve [{x1'[t]==x1[t]-2%x2[t],x2' [t]==3*x1[t]-4*x2[t]},{x1[0]==1,x2[0]==0}, {x1 [t]J, x2[t]},t,In

x1(t) = e (3¢ — 2)
x2(t) = 3e (e — 1)
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5.9 problem Problem 5.10

Internal problem ID [5152]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 5. Systems of First Order Differential Equations. Section 5.11 Problems. Page
360

Problem number: Problem 5.10.

ODE order: 1.

ODE degree: 1.

Solve

With initial conditions
[21(0) = 1,22(0) = 2]

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

-

dsolve([diff(x__1(t),t) = 3*x__1(t)-18*x__2(t), diff(x__2(t),t) = 2*x__1(t)—9*x_;b(t), x__1(0

N\

e 3 (—60t + 2)
2

.’L'l(t) =

zo(t) = e (=10t + 2)

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

LDSolve [{x1'[t]==3*%x1[t]-18*x2[t] ,x2' [t]==2*%x1[t]-9*x2[t]},{x1[0]==1,x2[0]==2}, {le[t] ,x2[t]1},t

x1(t) — e (1 — 30t)
x2(t) — e (2 — 10t)
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5.10 problem Problem 5.11

Internal problem ID [5153]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 5. Systems of First Order Differential Equations. Section 5.11 Problems. Page
360

Problem number: Problem 5.11.

ODE order: 1.

ODE degree: 1.

Solve

z5(t) = —3z1(t) + 5z (t)

With initial conditions
[21(0) = 1,22(0) = 2]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 29

-

dsolve([diff(x__1(t),t) = -x__1(t)+3*x__2(t), diff(x__2(t),t) = —3*x__1(t)+5*x__£(t), x__1(0)

N\

2(t) = ‘”(Lg*?’)

To(t) = *(3t + 2)

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

LDSolve [{x1'[t]==-x1[t]+3*x2[t],x2' [t]==-3*x1[t]+5*x2[t]},{x1[0]==1,x2[0]==2}, {x1 [Jt] ,x2[t]1},t,

x1(t) — e*(3t + 1)
x2(t) — e*(3t + 2)
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5.11 problem Problem 5.12

Internal problem ID [5154]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 5. Systems of First Order Differential Equations. Section 5.11 Problems. Page
360

Problem number: Problem 5.12.

ODE order: 1.

ODE degree: 1.

Solve

With initial conditions
[21(0) = 2,22(0) = 1]

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

-

dsolve([diff(x__1(t),t) = 3*x__1(t)-18*x__2(t), diff(x__2(t),t) = 2*x__1(t)—9*x_;b(t), x__1(0

N\

e 3 (—12t +4)
2

.’L'l(t) =

To(t) = e (=2t + 1)

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

LDSolve [{x1'[t]==3*%x1[t]-18*x2[t] ,x2' [t]==2*%x1[t]-9*x2[t]},{x1[0]==2,x2[0]==1}, {le[t] ,x2[t]1},t
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5.12 problem Problem 5.13

Internal problem ID [5155]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 5. Systems of First Order Differential Equations. Section 5.11 Problems. Page
360

Problem number: Problem 5.13.

ODE order: 1.

ODE degree: 1.

Solve

z3(t) = 3z1(t) — 22(t)
z5(t) = 41 (t) — 2x5(¢)

With initial conditions

[£1(0) = 1, 22(0) = 1]
v/ Solution by Maple
Time used: 0.046 (sec). Leaf size: 16

e hY

dsolve ([diff (x__1(t),t) = 3*x__1(t)-x_ 2(t), diff(x_ 2(t),t) = 4*x__1(t)—2*x__2(tP, x__1(0) =

N\ J

z.(t) = *

zo(t) = e*

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

e B

LDSolve [{x1'[t]==3*%x1[t]-x2[t],x2' [t]==4*x1[t]-2*x2[t]},{x1[0]==1,x2[0]==1},{x1 [t]J, x2[t]},t,In

x1(t) — e*

x2(t) — e*
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5.13 problem Problem 5.15 part 1

Internal problem ID [5156]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.

K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 5. Systems of First Order Differential Equations. Section 5.11 Problems. Page
360

Problem number: Problem 5.15 part 1.

ODE order: 1.

ODE degree: 1.

Solve

zy(t) = z1(t) + z2(t) — 8
zo(t) = z1(t) + z2(t) + 3

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 35

dsolve([diff(x__1(t),t)=x__1(t)+x__2(t)-8,diff(x__2(t),t)=x__1(t)+x__2(t)+3],[x__1(t), x__2(¢

N\

ce?t 5 11t
z1(t) = 12 2 9 @
ce?t 11t
zo(t) = 12 + te

v/ Solution by Mathematica

Time used: 0.01 (sec). Leaf size: 66

‘ DSolve [{x1' [t]==x1[t]+x2[t]-8,x2' [t]==x1[t]+x2[t]+3},{x1[t],x2[t]},t, IncludeSinguP.arSolutions

1
x1(t) — 1 (=22t + 2(c1 + c2)e* + 5+ 2¢1 — 2¢2)

1
x2(t) — 1 (22t + 2(c1 + c2)€* + 5 — 2¢1 + 2¢,)
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5.14 problem Problem 5.15 part 3

Internal problem ID [5157]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018

Section: Chapter 5. Systems of First Order Differential Equations. Section 5.11 Problems. Page
360

Problem number: Problem 5.15 part 3.

ODE order: 1.

ODE degree: 1.

Solve

zy(t) = z1(t) + z2(t) — 8
zo(t) = z1(t) + z2(t) + 3

With initial conditions
[21(0) = 1,22(0) = 2]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 30

-

dsolve([diff (x_ 1(t),t) = x_ 1(t)+x_ 2(t)-8, diff(x_ 2(t),t) = x_ 1(t)+x_ 2(£)+3, x_1(0) = 1

N\

e 3 11t
t)=—+> -
nl)=7+773
e 11t 7
nt)=T+35 1

v/ Solution by Mathematica

Time used: 0.005 (sec). Leaf size: 36

‘ DSolve [{x1' [t]==x1[t]+x2[t]-8,x2"' [t]==x1[t]+x2[t]+3},{x1[0]==1,x2[0]==2},{x1[t], XP [t1},t,Incl

x1(t) — i(—22t +€e* +3)

x2(t) — }1(2% +e*+7)
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