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1.1 problem 13

Internal problem ID [5226]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 2. Solutions of differential equations. Supplemetary problems. Page 11
Problem number: 13.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

yr—2y=0

v/ Solution by Maple

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

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

Y =cz

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

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

y(x) — c1x?

y(z) =0



1.2 problem 14

Internal problem ID [5227]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 2. Solutions of differential equations. Supplemetary problems. Page 11
Problem number: 14.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

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

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

v Solution by Mathematica

Time used: 0.078 (sec). Leaf size: 39

-

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

-/

y(x) = —v/ =22+ 2¢1
y(z) = vV —22+2¢



1.3 problem 15

Internal problem ID [5228]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 2. Solutions of differential equations. Supplemetary problems. Page 11
Problem number: 15.

ODE order: 1.

ODE degree: 4.

CAS Maple gives this as type [[_1st_order, _with_linear_ symmetries], _Clairaut]

y—yz—y" =0

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

Ldsolve(y(x)=x*diff(y(x),x)+diff(y(x),x)‘4,y(x), singsol=all) J
y=c‘11—|-clx
4
y:cle}

v/ Solution by Mathematica

Time used: 0.007 (sec). Leaf size: 75

‘ DSolve [y [x]==x*y' [x]+(y' [x])~4,y[x],x,IncludeSingularSolutions -> Truel

y(z) = ci(z+ i)

3/ =123
v(@) =~



1.4 problem 16

Internal problem ID [5229]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 2. Solutions of differential equations. Supplemetary problems. Page 11
Problem number: 16.

ODE order: 1.

ODE degree: 1.

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

2y'z® —y(y> +32%) =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 44

Ldsolve (2*x~3*diff (y(x) ,x)=y(x)*(y(x) "2+3*x~2) ,y(x), singsol=all) J

V(i—z+a)zz

—Z + C

Vi—x+a)zrz

—Z +C

y:

y=-

v Solution by Mathematica

Time used: 0.179 (sec). Leaf size: 47

LDSolve [2xx~3*y ' [x]==y [x]*(y[x] ~2+3*x~2),y[x],x,IncludeSingularSolutions -> Tr#le]

73/2
x) > ———
y(@) V—r+c
23/2
z) > —
@ = e



1.5 problem 17

Internal problem ID [5230)]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 2. Solutions of differential equations. Supplemetary problems. Page 11
Problem number: 17.

ODE order: 2.

ODE degree: 1.

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

y' =2 +y=0

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

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

y=ce’+xe’c
v Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 16

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

y(x) = €®(coz + ¢1)



1.6 problem 18

Internal problem ID [5231]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 2. Solutions of differential equations. Supplemetary problems. Page 11
Problem number: 18.

ODE order: 2.

ODE degree: 1.

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

(z-1)y" —yz+y=0

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

e

tdsolve((x-l)*diff(y(x),x$2)-x*diff(y(x),x)+y(x)=0,y(x), singsol=all)

~—

Yy =c1T + c€”

v/ Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 17

‘ DSolve [(x-1)*y'' [x]-x*y' [x]+y[x]==0,y[x],x,IncludeSingularSolutions -> Truel ‘

y(x) = c1e” — oz



1.7 problem 19

Internal problem ID [5232]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 2. Solutions of differential equations. Supplemetary problems. Page 11
Problem number: 19.

ODE order: 2.

ODE degree: 1.

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

y'—y=0
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 15
Ldsolve(diff(y(x),x$2)—y(x)=0,y(x), singsol=all) J

Yy =cie * 4 coe”

v/ Solution by Mathematica

Time used: 0.012 (sec). Leaf size: 20

‘ DSolvel[y'' [x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]

T

y(x) = c1€” + coe”

10



1.8 problem 20

Internal problem ID [5233]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 2. Solutions of differential equations. Supplemetary problems. Page 11
Problem number: 20.

ODE order: 2.

ODE degree: 1.

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

y'—y=4—-=z
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 17
Ldsolve(diff (y(x),x$2)-y(x)=4-x,y(x), singsol=all) J

y=ce " +ce" —4+x

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 22

‘ DSolvel[y'' [x]-y[x]==4-x,y[x],x,IncludeSingularSolutions -> True]

y(x) > x4+ e+ e —4

11



1.9 problem 21

Internal problem ID [5234]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 2. Solutions of differential equations. Supplemetary problems. Page 11
Problem number: 21.

ODE order: 2.

ODE degree: 1.

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

y' =3y +2y=0

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

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

Y = c16%® 4 coe”

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 18

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

y(x) = €®(coe” + 1)

12



1.10 problem 22

Internal problem ID [5235]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 2. Solutions of differential equations. Supplemetary problems. Page 11
Problem number: 22.

ODE order: 2.

ODE degree: 1.

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

y' =3y +2y=26"(1—12x)

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

e B

tdsolve(diff (y(x),x$2) -3*diff (y(x) ,x)+2%y (x)=2xexp (x) *(1-x) ,y(x) , singsol=all)J

y=(ce”+2° +c)€”
v Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 21

LDSolve [y'' [x]-3*y' [x]+2*xy[x]==2*Exp [x] *(1-x),y[x],x,IncludeSingularSolutions j—> True]

y(z) = €°(2° + 2e” + 1)

13
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2.1 problem 24

Internal problem ID [5236]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 4. Equations of first order and first degree (Variable separable). Sup-
plemetary problems. Page 22

Problem number: 24.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

yr+4y=0

v/ Solution by Maple

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

-

dsolve (4*y(x)+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 [4xy [x] +x*y' [x]==0,y[x] ,x,IncludeSingularSolutions -> Truel

y(z) %
y(z) =0

15



2.2 problem 25

Internal problem ID [5237]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 4. Equations of first order and first degree (Variable separable). Sup-
plemetary problems. Page 22

Problem number: 25.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

2y + (—2” +4)y' = -1

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

|dsolve ((1+2%y(x))+(4-x"2)*diff (y(x) ,x)=0,y(x), singsol=all)

v Solution by Mathematica
Time used: 0.076 (sec). Leaf size: 35

-

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

av—zx
T) = —=
y(z) 5 ~ 73
1
y(x) — 3

16



2.3 problem 26

Internal problem ID [5238]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 4. Equations of first order and first degree (Variable separable). Sup-

plemetary problems. Page 22
Problem number: 26.
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y2_x2yl=0

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

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

T
Car+1

Y

v Solution by Mathematica
Time used: 0.115 (sec). Leaf size: 21

-

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

~—

X

_)
y(x) oz

y(z) =0

17



2.4 problem 27

Internal problem ID [5239]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 4. Equations of first order and first degree (Variable separable). Sup-

plemetary problems. Page 22
Problem number: 27.
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y—y(l+z)=-1

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

-

Ldsolve ((A+y(x))-(1+x) *diff (y(x) ,x)=0,y(x), singsol=all)

y=—1+(z+1)a

v Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 18

~—

s

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

~—

y(z) > —1+c(z+1)
y(z) - —1

18



2.5 problem 28

Internal problem ID [5240]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 4. Equations of first order and first degree (Variable separable). Sup-
plemetary problems. Page 22

Problem number: 28.

ODE order: 1.

ODE degree: 1.

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

zy’+y+ (yo® —z)y' =0

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

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

y=z e~ LambertW(—wze_zcl)—%l

v/ Solution by Mathematica
Time used: 13.386 (sec). Leaf size: 33

e B

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

_ 9cy
w (e taha?)

19



2.6 problem 29

Internal problem ID [5241]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 4. Equations of first order and first degree (Variable separable). Sup-
plemetary problems. Page 22

Problem number: 29.

ODE order: 1.

ODE degree: 1.

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

z sin <y> — gy cos <Q) + x cos (E) y =0
T T T

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

e N

Ldsolve ((x*sin(y(x) /x) -y (x) *cos (y(x) /x))+(x*cos(y(x)/x))*diff (y(x) ,x)=0,y(x), jsingsol=a11)

1
y = zarcsin <—>
xcy
v/ Solution by Mathematica

Time used: 12.962 (sec). Leaf size: 21

LDSolve [(x*Sin[y[x]/x]-y[x]*Cos [y [x]/x])+(x*Cos [y [x]/x])*y' [x]==0,y[x],x, IncluﬂieSingularSolut

e
y(x) — zarcsin (—)
x

y(z) =0

20



2.7 problem 30

Internal problem ID [5242]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 4. Equations of first order and first degree (Variable separable). Sup-
plemetary problems. Page 22

Problem number: 30.

ODE order: 1.

ODE degree: 1.

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

V(2 +2)+ (2P +9%) (—yz+y) =0

21



v/ Solution by Maple

Time used: 0.016 (sec). Leaf size: 1062

Ldsolve (y (x) "2% (x72+2) + (x73+y (x) "3) * (y (x) ~x*diff (y(x) ,x))=0,y(x), singsol=a11)J

)
(27953 + 3\/ —24¢316 — 72225 In () + 723z — 72¢,28 In () + 144,24 In (z) — 726,22 — 2425 In (z)°
N 3
2c ;1;2 2%2 111(:17) 2
3(—17 - = T §>
(27333 + 3\/ —24c318 — 72228 In () + 72c3z4 — 72128 In (z)° + 144¢i24 In () — 72,22 — 2425 In (4
y =
(27x3 + 3\/ —24¢316 — 7222 In () + 72c2x4 — 726,28 In () 4 144124 In (z) — 726,22 — 2426 In (:
- 6
N —c12? — 2%In(z) + 1
<27x3 + 3\/ —24¢316 — 72228 In () + 723z — 726,28 In () 4 144124 In (z) — 726,42 — 2426 In (4
(271:3 +3\/—24c:1’w6—72c%x6 In(x)+ 72324 —72¢126 In(x)?+144c 24 In(z) —72¢1 2 — 2426 In(x)3 47224 In(z)? 7222 In(z)+24+8
iv/3 -
y =
(273}3 + 3\/ —24¢316 — 72225 In () + 723z — 72¢,28 In () + 144c124 In (z) — 726,22 — 2425 In (:
) .
—cizt —z°In(x) +1
+ 1 ( )
(27x3 + 3\/ —24¢316 — 72220 In () + 723z — 726,28 In () 4 144124 In (z) — 726,42 — 2426 In (4
(27$3+3\/—24c‘;’x6—720%x6 In(z)+72c2z4—72c1 26 In(z)? +144c1 24 In(z) —72¢1 22 — 2426 In(z)3+7224 In(z)? — 7222 In(x) +24+8:
z\/g 3
+

22



v/ Solution by Mathematica
Time used: 54.35 (sec). Leaf size: 396

kDSolve [y [x] ~2*% (x~2+2) +(x~3+y [x] "3) * (y [x] -x*y' [x])==0,y[x],x, IncludeSingularSojLutions -> True

y(z)
622 log(z) + 6cy2? + 3%/3 <9x3 + 31/7292% + (—622log(z) — 6¢12% + 6) 3) 23 _ 6
_)
1
3\3/§§/9x3 + g\/729x6 + (—6z2log(z) — 6¢c122 + 6) 3
1
i(vV3+1) </9x3 + 5\/729306 + (—622log(z) — 6¢122 4 6) 3
y(x) - 2 32/3
iv2(V3 — 1) (z2log(z) + c12? — 1)
(9’/54353 + 24/72926 + (—622log(z) — 6c122 + 6) 3
ivV2(V/3+1) (22 log(x) + c1z? — 1)
y(@) = ( )

</54x3 + 24/72928 + (—622log(x) — 6¢122 + 6) 3

(14 iv3) i’/ 54x3 + 21/729x6 4 (—622log(z) — 6¢122 + 6) 3
6v/2

23



2.8 problem 31

Internal problem ID [5243]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 4. Equations of first order and first degree (Variable separable). Sup-
plemetary problems. Page 22

Problem number: 31.

ODE order: 1.

ODE degree: 1.

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

y\/x2+y2—x(:r—|— x2+y2> y =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 51

-

dsolve (y(x)*sqrt (x~2+y(x) ~2) -x* (x+sqrt (x~2+y(x) ~2) ) *diff (y(x) ,x)=0,y(x), sing#ol=a11)

In <2£L‘(33+\/a:2+y2)) —In(y) — —\/x2+y2 —In(z)—c1 =0

y T

v/ Solution by Mathematica
Time used: 0.319 (sec). Leaf size: 43

LDSolve [y [x]*Sqrt [x~2+y [x] “2] -x* (x+Sqrt [x~2+y [x] ~2]) *y' [x]==0,y[x] ,x, IncludeSijlgularSolutions

2 2
Solve[ yg;) +1+1log < y(me) +1-— 1) = —log(z) + c1,y(x)

24



2.9 problem 32

Internal problem ID [5244]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 4. Equations of first order and first degree (Variable separable). Sup-
plemetary problems. Page 22

Problem number: 32.

ODE order: 1.

ODE degree: 1.

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

y+ 2z +2y+1)y =—z—1

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 25

-

Ldsolve((x+y(x)+1)+(2*x+2*y(x)+1)*diff(y(x),x)=0,y(x), singsol=all)

~—

- —c1e® —
y=e LambertW (2e=1e®)+z—c1 __ T

v/ Solution by Mathematica
Time used: 4.251 (sec). Leaf size: 30

e B

LDSolve [(x+y [x]+1) + (2xx+2*y [x] +1) *y' [x]==0,y[x],x,IncludeSingularSolutions -> jl'rue]

Y(@) > 5 (24 W (e

y(x) = —x

25



2.10 problem 34

Internal problem ID [5245]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 4. Equations of first order and first degree (Variable separable). Sup-

plemetary problems. Page 22
Problem number: 34.
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

2y—y'(4—2)=-1

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

-

Ldsolve((1+2*y(x))-(4—x)*diff(y(X),X)=0,Y(X), singsol=all)

4z — 2z + ¢

YT T @y

v/ Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 34

~—

DSolve [(1+2*y[x])-(4-x)*y' [x]==0,y[x],x,IncludeSingularSolutions -> True]

N\

(z) > —22 + 8z + 2¢;
v 2(z — 4)?

26



2.11 problem 35

Internal problem ID [5246]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 4. Equations of first order and first degree (Variable separable). Sup-
plemetary problems. Page 22

Problem number: 35.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

(®+1)y' +yz=0

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

|dsolve((x+y(x))+(1+x"2)*diff (y(x),x)=0,y(x), singsol=all)

v Vo2 +1
v/ Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 22

DSolve [ (x*y[x])+(1+x~2)*y' [x]==0,y[x],x,IncludeSingularSolutions -> True]

N

27



2.12 problem 37

Internal problem ID [5247]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 4. Equations of first order and first degree (Variable separable). Sup-
plemetary problems. Page 22

Problem number: 37.

ODE order: 1.

ODE degree: 1.

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

2yr + 2z +3y)y' =0

X Solution by Maple

|dsolve ((xx2%y (x))+(2*x+3%y (x))*diff (y(x),x)=0,y(x), singsol=all)

No solution found

X Solution by Mathematica

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

‘ DSolve [ (x*2*y [x])+(2*x+3*y [x]) *y' [x]==0,y[x] ,x,IncludeSingularSolutions -> Tr#e]

Not solved

28



2.13 problem 38

Internal problem ID [5248]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 4. Equations of first order and first degree (Variable separable). Sup-
plemetary problems. Page 22

Problem number: 38.

ODE order: 1.

ODE degree: 1.

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

2y — 2y — V22 +4y2 =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 30

‘dsolve(2*x*diff(y(x),x)—2*y(x)= sqrt (x~2+4xy(x)~2),y(x), singsol=all)

2y Vx? + 4y?
—2+—2—01=0
x x

v Solution by Mathematica
Time used: 0.394 (sec). Leaf size: 27

e N

LDSolve [2xx*xy' [x]-2*%y[x]== Sqrt[x~2+4*y[x]~2],y[x],x,IncludeSingularSolutions j—> True]

y(x) — :116_261 (—1 + e4clx2)
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2.14 problem 39

Internal problem ID [5249]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 4. Equations of first order and first degree (Variable separable). Sup-
plemetary problems. Page 22

Problem number: 39.

ODE order: 1.

ODE degree: 1.

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

3y+ (Ty—3z+3)y =7z -7

v/ Solution by Maple
Time used: 0.453 (sec). Leaf size: 705

-

Ldsolve((3*y(x)—7*x+7)+(7*y(x)—3*x+3)*diff(y(x),x)= 0,y(x), singsol=all)

~—

Expression too large to display

v Solution by Mathematica
Time used: 60.746 (sec). Leaf size: 7785

LDSolve [(3*y [x]-T*x+7)+(7T*y [x] -3*x+3) *y' [x]== 0,y[x],x, IncludeSingularSolution%s -> True]

Too large to display
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2.15 problem 40

Internal problem ID [5250]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 4. Equations of first order and first degree (Variable separable). Sup-
plemetary problems. Page 22

Problem number: 40.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

zyy —(1+y)(1-2)=0

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

-

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

~—

z—1
y = — LambertW (—cli ) -1

v Solution by Mathematica
Time used: 6.202 (sec). Leaf size: 29

e B

LDSolve [xxy [x]*y' [x]== (y[x]+1)*(1-x),y[x],x,IncludeSingularSolutions -> True]J
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2.16 problem 41

Internal problem ID [5251]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 4. Equations of first order and first degree (Variable separable). Sup-
plemetary problems. Page 22

Problem number: 41.

ODE order: 1.

ODE degree: 1.

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

v+ zyy = o2

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

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

V24 + 4¢;

y=- 2z
V2z* + 4c;
Yy=———
2z

v/ Solution by Mathematica
Time used: 0.199 (sec). Leaf size: 46

e B

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




2.17 problem 42

Internal problem ID [5252]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 4. Equations of first order and first degree (Variable separable). Sup-
plemetary problems. Page 22

Problem number: 42.

ODE order: 1.

ODE degree: 1.

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

y(1+2yz) +2z(1 —yz)y' =0

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

-

Ldsolve(y(x)*(1+2*x*y(x))+x*(1—x*y(x))*diff(y(x),x)= 0,y(x), singsol=all)

~—

1
" LambertW (— %) T

y:

v/ Solution by Mathematica
Time used: 6.645 (sec). Leaf size: 35

‘ DSolve [y [x] * (1+2*x*xy [x] ) +x* (1-x*y [x] ) *y' [x]== 0,y[x],x, IncludeSingularSolutio#s -> True]

9cq

—14+=L

e 22/3
xW( - )
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2.18 problem 43

Internal problem ID [5253]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 4. Equations of first order and first degree (Variable separable). Sup-
plemetary problems. Page 22

Problem number: 43.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

(—z*+ 1) cot (y)y = —1

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

|dsolve (1+(1-x"2)*cot (y (x)) *diff (y(x),x)= 0,y(x), singsol=all)

) (\/ —z2+1 Cl)
y = arcsin [ ————
z+1
v/ Solution by Mathematica
Time used: 0.125 (sec). Leaf size: 27

e B

kDSolve [1+(1-x"2)*Cot [y [x]]*y' [x]== 0,y[x],x,IncludeSingularSolutions -> True]J

eClm)

y(x) — arcsin (—

vr+1
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2.19 problem 44

Internal problem ID [5254]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 4. Equations of first order and first degree (Variable separable). Sup-
plemetary problems. Page 22

Problem number: 44.

ODE order: 1.

ODE degree: 1.

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

y® + 3zy’y = —2°

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 120

( hY

dsolve ((x~3+y(x) ~3) +3*x*y (x) "2*diff (y(x) ,x)= 0,y(x), singsol=all)

=

) = ((—2z* + 8¢1) 2?)
2z

((—2z* + 8c¢1) 2?)

|
ol

V3 ((—22* + 8cy) 2?)

y=- 4x 4x
(=22* +8c1) 22)  iv/3 ((—22* + 8¢y) 22)3
y=- +
4x 4z
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v/ Solution by Mathematica
Time used: 0.212 (sec). Leaf size: 99

kDSolve [(x~3+y[x] ~3)+3*x*y[x] “2*y' [x]== 0,y[x],x,IncludeSingularSolutions -> Tjrue]

=zt + 4c

)2 Ry

V—1+/—x* + 4c;

y(x) - — 22/3\3/5

(1Y~ 1 4y

y(x) — 22/3%
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2.20 problem 45

Internal problem ID [5255]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 4. Equations of first order and first degree (Variable separable). Sup-
plemetary problems. Page 22

Problem number: 45.

ODE order: 1.

ODE degree: 1.

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

2y —Br+2y—1)y' =-3z—1

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

-

Ldsolve((3*x+2*y(x)+1)—(3*x+2*y(x)-1)*diff(y(x),x)= 0,y(x), singsol=all)

~—

1 _ 25z
R 2 LambertW (—%) s 1
y=77 5 10

v/ Solution by Mathematica
Time used: 4.841 (sec). Leaf size: 43

LDSolve[(B*x+2*y [x]+1)-(3*x+2xy [x]-1)*y' [x]== 0,y[x] ,x,IncludeSingularSolution%s -> True]
1 —25z_q4c
y(x) — M <—4W<—e 4 1) — 15z + 1)
1 3z
y(z) — 0 2
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2.21 problem 46

Internal problem ID [5256]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 4. Equations of first order and first degree (Variable separable). Sup-
plemetary problems. Page 22

Problem number: 46.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

yr+2y=0

With initial conditions

v/ Solution by Maple

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

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

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 10

LDSolve [{xxy' [x]+2xy[x]==0,{y[2]==1}},y[x],x,IncludeSingularSolutions -> True]J
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2.22 problem 47

Internal problem ID [5257]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 4. Equations of first order and first degree (Variable separable). Sup-
plemetary problems. Page 22

Problem number: 47.

ODE order: 1.

ODE degree: 1.

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

y* 4+ ayy = —2°

With initial conditions

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

dsolve([(x"2+y(x) ~2)+x*y(x)*diff (y(x),x)= 0,y(1) = -1],y(x), singsol=all)

N J

—274 46

y=- 2z

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

LDSolve [{(x"2+y [x]"2) +x*y [x] *y' [x]==0,{y[1]==-1}},y[x],x, IncludeSingularSolutiﬁons -> True]
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2.23 problem 48

Internal problem ID [5258]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 4. Equations of first order and first degree (Variable separable). Sup-
plemetary problems. Page 22

Problem number: 48.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

cos(y) + (1+e®)sin(y)y =0

With initial conditions

v Solution by Maple
Time used: 0.391 (sec). Leaf size: 14

Ldsolve([cos(y(x))+(1+exp(-x))*sin(y(x))*diff(y(x),x)= 0,y(0) = 1/4xPil,y(x), f,ingsol=a11)

Y = arccos (@)

v/ Solution by Mathematica
Time used: 46.229 (sec). Leaf size: 20

‘ DSolve [{Cos[y[x]]+(1+Exp[-x])*Sin[y[x]]*y' [x]== 0,{y[0]==Pi/4}},y[x],x, Includ#SingularSoluti

T+1
y(x) — arccos (e + )
2v/2
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2.24 problem 49

Internal problem ID [5259]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 4. Equations of first order and first degree (Variable separable). Sup-
plemetary problems. Page 22

Problem number: 49.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

v 4+yr—yr=0

With initial conditions
[y(1) =1]

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 22

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

e”

Y

v Solution by Mathematica
Time used: 0.161 (sec). Leaf size: 19

-

LDSolve {(y[x]2+x*xy[x])-x*xy' [x]== 0,{y[1]1==1}},y[x],x, IncludeSingularSolution}s -> True]

T

e
— ExplntegralEi(z) + ExplntegralEi(1) + e

y(z) =
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2.25 problem 51

Internal problem ID [5260)]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 4. Equations of first order and first degree (Variable separable). Sup-
plemetary problems. Page 22

Problem number: 51.

ODE order: 1.

ODE degree: 1.

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

y +2(2x+3y)> =0

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

Ldsolve(di:ff(y(x),x)= -2 (2xx+3*y (x)) "2,y (x), singsol=all) J

) = (2\/593 + tanh (2(—:c +¢1) \/3)) V3
T 9

v/ Solution by Mathematica
Time used: 0.142 (sec). Leaf size: 59

-

LDSolve [y' [x]==-2%(2*x+3*y[x]) "2,y [x] ,x,IncludeSingularSolutions -> True]

-/

1 6
z) = —| =6z — + \/5)
v(@) 9< V3 + 120,60V

y(x) — %(\/g - 69:)
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2.26 problem 52

Internal problem ID [5261]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 4. Equations of first order and first degree (Variable separable). Sup-
plemetary problems. Page 22

Problem number: 52.

ODE order: 1.

ODE degree: 1.

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

—2sin (y) + (2z — 4sin (y) — 3) cos (y)y' = —x — 3

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 22

[dsolve ((x—2*sin(y(x))+3)+(2*x-4*sin(y(x))-3) *cos(y(x) ) *diff (y(x) ,x)=0,y(x), s}ngsol=a11)

_8x _1
9 LambertW (%)
8

y = arcsin

v/ Solution by Mathematica
Time used: 60.95 (sec). Leaf size: 73

DSolve [ (x-2*Sin[y[x]]+3)+(2*x-4*Sin[y[x]]-3)*Cos [y [x]]*y' [x]==0,y[x],x, Includ%SingularSoluti

(QW <—%e—3<4x+3—8°1>) +4z+ 3))
1 —2(4z+3—8c1)
81774 —56 9 1 +4z+ 3

N\

y(x) — arcsin (

0| — 0oo|

y(x) — arcsin (
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3 Chapter 5. Equations of first order and first
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problems. Page 33
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32 problem 23 (d) . . .. . . ...
3.3 problem 23 (6) . . . . ...
34 problem23 (h) . ... ... . ...
3.5 problem 23 (

3.6 problem 23 (

3.7 problem 23 (k) . . .. ...
3.8 problem 23 (m) . . . . . ...
3.9 problem 23 (0) . . . .. ...
3.10 problem 23 (D) . . . . . ...
3.11 problem 24 (p) . . . . . . ..
3.12 problem 24 (c) . . . . ...
3.13 problem 24 (d) . . . . . ...
3.14 problem 24 (g) . . . . . ...
3.15 problem 24 (L) . . . . . . . ...
3.16 problem 25 (a) . . . . . ...
3.17 problem 25 (b) . . . . . ..
3.18 problem 25 (c) . . . . . ...
3.19 problem 25 (d) . . . . . ...
3.20 problem 25 (€) . . . . . ...
3.21 problem 25 (f) . . . . . . ...
3.22 problem 25 (
3.23 problem 25 (
3.24 problem 25 (L) . . . . . . . ...
3.25 problem 25 () . . . . . ...
3.26 problem 25 (k) . . . . . ...
3.27 problem 26 () . . . . . ...
3.28 problem 26 (b) . . . ... ...
3.29 problem 26 (c) . . . . . ...
3.30 problem 26 (d) . . . . . . ...
3.31 problem 26 (€) . . . . . ...
3.32 problem 26 (f) . . . . . ... .
3.33 problem 26 (g) . . . . . . ...
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3.35 problem 26 (i)
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3.1 problem 23 (a)

Internal problem ID [5262]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 5. Equations of first order and first degree (Exact equations). Supplemetary
problems. Page 33

Problem number: 23 (a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

—y—y'z = -z
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 15
Ldsolve ((x"2-y(x))-x*diff (y(x),x)=0,y(x), singsol=all) J
133 + c
_ 3 1
VT

v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 19

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

N J
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3.2 problem 23 (d)

Internal problem ID [5263]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 5. Equations of first order and first degree (Exact equations). Supplemetary
problems. Page 33

Problem number: 23 (d).

ODE order: 1.

ODE degree: 1.

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

y? 4+ 2zyy’ = —

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

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

\/_\/ —$3+361
V3. —:c3+3cl

y=

v/ Solution by Mathematica
Time used: 0.233 (sec). Leaf size: 60

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

vV—x3 43¢,

y(z) = Vo B

V3
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3.3 problem 23 (e)

Internal problem ID [5264]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 5. Equations of first order and first degree (Exact equations). Supplemetary
problems. Page 33

Problem number: 23 (e).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y'sin (z) +cos (z)y = —z

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

[dsolve((x+y(x)*cos (x))+sin(x)*diff (y(x),x)=0,y(x), singsol=all) J
—z +c
_ _ 2
Y= “sin (x)

v Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 19

e B

LDSolve [(x+y[x] *#Cos [x])+Sin[x] *y' [x]==0,y[x] ,x,IncludeSingularSolutions -> Truel]

y(z) = —% (z® — 2¢1) cse(z)
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3.4 problem 23 (h)
Internal problem ID [5265]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 5. Equations of first order and first degree (Exact equations). Supplemetary
problems. Page 33

Problem number: 23 (h).

ODE order: 1.

ODE degree: 1.

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

3y+ Bz +4y+5)y =—-2x—4

v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 33

-

Ldsolve((2*x+3*y(x)+4)+(3*x+4*y(x)+5)*diff(y(x),x)=0,y(x), singsol=all)

~—

8(=Der \/(@—1)%c+8

4 4
&1

y=-2-

v/ Solution by Mathematica
Time used: 0.134 (sec). Leaf size: 61

-

N
LDSolve [(2*x+3*y [x] +4) +(3*x+4xy [x]+5) *y ' [x]==0,y[x],x, IncludeSingularSolutionsJ -> Truel

y(z) = le<—\/x2 — 22+ 25+ 16¢, — 3z — 5)

y(x) — %l<\/:c2 — 2z + 25 + 16¢; —3x—5>
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3.5 problem 23 (i)

Internal problem ID [5266]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 5. Equations of first order and first degree (Exact equations). Supplemetary
problems. Page 33

Problem number: 23 (i).

ODE order: 1.

ODE degree: 1.

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

1 1
4y + (3y2x4 — ;) y =—-=

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

[dsolve((4*x‘3*y(x)A3+1/X)+(3*XA4*Y(X)A2'1/y(x))*diff(y(x)’X)=O’Y(X)’ singsol%%ll)

1

y:

Wl

_ 3zt
LambertW(—3c1z7)
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v/ Solution by Mathematica
Time used: 4.154 (sec). Leaf size: 108

tDSolve [(4*x~3xy [x]"3+1/x)+(3*x~4xy [x]~2-1/y[x])*y' [x]==0,y[x] ,x, IncludeSingulja.rSolutions ->

Y —% /W (—3e=3127)

y(z) — pryE
YW (—3e-3c127)
y(CL') i \3/§£B4/3
(—1)2/5 /W (—3e—1a7)
y(:l)) - — \;3/51;4/3
y(x) =0
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3.6 problem 23 (j)
Internal problem ID [5267]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 5. Equations of first order and first degree (Exact equations). Supplemetary
problems. Page 33

Problem number: 23 (j).

ODE order: 1.

ODE degree: 1.

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

2uv + (u® + %) v = —2u
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v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 417

Ldsolve (2% (u™2+u*v(w) )+ (u~2+v(u) "2) *diff (v(u) ,u)=0,v(u), singsol=all) J

1
3 3 3
<4—8u3 cf +4\/ 8ubc3—4u3c? +1>

2 T
3 3 3
4—8u3c1§ +44/8ubc? —4u3c17 +1

NG

2u2cy

ol

3 | 3
(4—8u3012 —+4 8u60§—4u3012 +1>

z\/§ 5 +

1
3 3 3 3
4—8uBc? +41/8ubc} —4udc? +1 ) 4-8udc? +

— u-ci _
4 + 1 2
3 3
<4—8u3c17 +44/ 8ubcd—dudc? +1>

NG

v(w)

[

3 / 3
(4—8u301_2 —+4 8u6c:13—4u3c12 +1)

1 Z\/?: 5 +

3 3 3 3
4—8uBc? +41/8ubc} —4udc? +1 ) 4-8udc? +

— u?cy
: + - .
3 / 3
<4—8u3617 +41/ 8ubcd—4udc? +1>

NG
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v/ Solution by Mathematica
Time used: 15.565 (sec). Leaf size: 593

kDSolve [2% (u~2+u*xv [ul )+ (u™2+v [u]l "2) *v' [u]==0,v[u] ,u,IncludeSingularSolutions -f True]

</ —2u3 + V/8ub — 4e3e1y3 + eber + eder
V2
V2u?

{’/ —2u3 + V/8ub — de3e1ud + eber - eder
\3/5(2 + 21\/5) u? + i22/3(\/§ + z) (—2u3 + /8ub — de3c1y3 4 eber 4 6301) 2/3
46/ —2u3 + /8ub — 4e3ery3 4 eber 4 g3e1
(1—iv3)u?
92/3 {‘/ —2u3 + /8ub — 4edc1yd + ber g3

(14iv3) \3/—2u3 + V/8ub — 4e3ery3 + eber 4 eder
22

v(u) — V V2V — ud — w

v(u) —

v(u) —

v(u) =

" (1-ivB)u + (-1 - iv3) (vavas — )"
viu) —

2v/ V2V — ud
" (1+iv3)u2 +i(v3+i) (vVavad —u?) "
viu) —

2\ V2V — 3
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3.7 problem 23 (k)

Internal problem ID [5268]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 5. Equations of first order and first degree (Exact equations). Supplemetary
problems. Page 33

Problem number: 23 (k).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

:r\/m2—|—y2—y—|—<y x2+y2—x)y’=0

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

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

3
2

(2* +v°)

3 —yr+c =0

%)



v/ Solution by Mathematica
Time used: 30.753 (sec). Leaf size: 319

LDSolve [(x*Sqrt [x~2+y [x] ~2] -y [x])+(y [x] *Sqrt [x~2+y [x] "2] -x) *y"' [x]==0,y[x],x,IncludeSingularSc

(z) = Root[#1°% 4+ 3#1%x? + #1?(3z* — 92%) — 18#1ciz + 2° — 9¢,%&, 1
y(x) — Root [#1° + 3#1%2? + #1%(3z* — 922) — 184#1c1z + 25 — 9¢,%&, 2
y(x) — Root [#1° + 3#1%? 4+ #12(32*

(z)

(z)

(z)

[ (

[ (

[ ( 9z%) — 184#1cix + 2% — 9¢,%&, 3
— Root [#1° + 3#1%2? + #1%(32*

[ (

[ (

) ]
—9z°) ]
- 92°) ]
— 92%) — 18#lciz + 2° — 9¢:1%&, 4]
y(x) — Root [#1° + 3#1%2? + #12(32* — ) }
) — Root[#1° + 3#1%2% + #1°(32* — 92%) — 18#1c1z + 2° — 9¢:%&, 6]

9z%) — 184#1cix + 2% — 9¢,%&, 5
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3.8 problem 23 (m)
Internal problem ID [5269]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 5. Equations of first order and first degree (Exact equations). Supplemetary
problems. Page 33

Problem number: 23 (m).

ODE order: 1.

ODE degree: 1.

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

y—(y—z+3)y=-2z-1

v/ Solution by Maple
Time used: 0.093 (sec). Leaf size: 32

-

Ldsolve ((x+y (x)+1) - (y (x) -x+3) *diff (y(x) ,x)=0,y(x), singsol=all)

~—

~ —(x—l)c1+\/2(a:—1)2c%+1

C1

y=-2

v/ Solution by Mathematica
Time used: 0.125 (sec). Leaf size: 59

LDSolve [(x+y[x]+1) -(y [x]-x+3) *y' [x]==0,y[x] ,x,IncludeSingularSolutions -> TrueJ‘]

y(z) = —i/—2224+42 —9—c+7—3

y(z) =i/ 222 +4x—-9—c+z—3
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3.9 problem 23 (o)

Internal problem ID [5270)]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 5. Equations of first order and first degree (Exact equations). Supplemetary
problems. Page 33

Problem number: 23 (o).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, _rationall

2 Yy 1 /
_ + +2(14+zx - _9
Y 2@+ (x+y ( )y)y

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 130

-

Ldsolve((y(x)‘2— y(x)/ (xx(x+y(x)))+2)+( 1/ (x+y(x)) + 2*y(x)*(1+x))*diff(y(X),X}=0,y(x), sings

RootOf (m3e27Z+x2 22 _2g3¢-Z4c1e2—2— Ze?-Z42xe2-Z2 25262413 +x2)

Y= (—zce

+ $> e~ RootOf (z3e2—z+x2e2—Z—2x3e—Z+cle2—Z—_Ze2—Z+2z e2-Z_2g2¢ 2443 +w2)

v Solution by Mathematica
Time used: 0.43 (sec). Leaf size: 29

e

lDSolve [(y[x]~"2- y[x]/(xx(x+y[x]))+2)+( 1/(x+y[x]) + 2*xy[x]*(1+x))*y' [x]==0,y [}(] »X,IncludeSir

Solve[zy(z)® + y(z)* + log(y(z) + ) + 2z — log(z) = c1, y(z)]
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3.10 problem 23 (p)

Internal problem ID [5271]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 5. Equations of first order and first degree (Exact equations). Supplemetary
problems. Page 33

Problem number: 23 (p).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

2xy e’ + yzezy2 + (achy”"'2 + 2zy e’ — 2y> y =-1

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 41

Ldsolve ((2#x*y (x) *exp (x~2*xy (x) )+ y(x) “2*exp (x*y(x) ~2)+1)+(x"2*exp (x~2*y (x) )+ 2i*x*y(x) *exp (x*y

Vi
RootOf <e—Zx4 +eB gt 4t + 2% — _ZZ)

Y= 72

v/ Solution by Mathematica
Time used: 0.385 (sec). Leaf size: 30

DSolve [ (2*x*y [x]*Exp [x~2*y [x]]+ y[x] 2*Exp [x*y[x] ~2]+1)+(x"2*Exp [x~2*y[x]]+ 2+<x*y [x]*Exp [x*y

N

Solve [e’”2y(z) —y(z)* + eV 4 —¢, y(l')}

99



3.11 problem 24 (p)

Internal problem ID [5272]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 5. Equations of first order and first degree (Exact equations). Supplemetary
problems. Page 33

Problem number: 24 (p).

ODE order: 1.

ODE degree: 1.

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

y(z —2y) — 2%y =0

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

-

Ldsolve (y(x)* (x—2*xy (x) )-x~2*diff (y(x) ,x)=0,y(x), singsol=all)

-/

X

v= 2In(z) + ¢

v/ Solution by Mathematica
Time used: 0.145 (sec). Leaf size: 21

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

_r
2log(z) + ¢

y(x) =0

y(z) =
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3.12 problem 24 (c)

Internal problem ID [5273]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 5. Equations of first order and first degree (Exact equations). Supplemetary
problems. Page 33

Problem number: 24 (c).

ODE order: 1.

ODE degree: 1.

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

y* 4+ ayy = —2°

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

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

vV =2z + 4c;

y=- 2z
V—=2z%+ 4c¢;
Yy=—> "
2z

v/ Solution by Mathematica
Time used: 0.198 (sec). Leaf size: 46

Ia N

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

-5 ta
2
_) p—
y() .
—% + C1
—
y(z) .

61



3.13 problem 24 (d)

Internal problem ID [5274]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 5. Equations of first order and first degree (Exact equations). Supplemetary
problems. Page 33

Problem number: 24 (d).

ODE order: 1.

ODE degree: 1.

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

y? 4+ 2zyy’ = —

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 49

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

\/_\/ —$3+361
V3. —:c3+3cl

y=

v/ Solution by Mathematica
Time used: 0.207 (sec). Leaf size: 60

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

vV—x3 43¢,

y(z) = Vo B

V3
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3.14 problem 24 (g)

Internal problem ID [5275]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 5. Equations of first order and first degree (Exact equations). Supplemetary
problems. Page 33

Problem number: 24 (g).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

—Va2—z2y =-1
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 20
Ldsolve (1-(sqrt(a”2-x"2))*diff (y(x) ,x)=0,y(x), singsol=all) J

T
y = arctan (—> +c
a2 — 12

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 24

LDSolve [1-(8qrt[a~2-x"2] ) *y' [x]==0,y[x] ,x,IncludeSingularSolutions -> True] J

y(x) — arctan (%) +c
a?—zx

63



3.15 problem 24 (L)

Internal problem ID [5276]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 5. Equations of first order and first degree (Exact equations). Supplemetary
problems. Page 33

Problem number: 24 (L).

ODE order: 1.

ODE degree: 1.

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

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

-

Ldsolve ((x+y (x)+1) - (x-y (x)-3) *diff (y(x) ,x)=0,y(x), singsol=all)

~—

y = —2 — tan (RootOf (2_Z+ In <;Z)2> +2In(z—1)+ 2cl>) (z—1)

cos (__

v/ Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 58

Vs N

LDSolve [(x+y[x]+1)-(x-y[x]-3) *y' [x]==0,y[x] ,x,IncludeSingularSolutions -> True}]

Solve l2 arctan (M)

(
y(z) —z+3
2’ +y(z)’ +4y(z) — 2z +5
o (IS

) +2log(z — 1) + ¢; =0, y(fv)]
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3.16 problem 25 (a)

Internal problem ID [5277]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 5. Equations of first order and first degree (Exact equations). Supplemetary
problems. Page 33

Problem number: 25 (a).

ODE order: 1.

ODE degree: 1.

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

-y’ +yy =2" -z

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 37

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

y= Va7
V= Vo

v/ Solution by Mathematica

Time used: 4.613 (sec). Leaf size: 47

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

y(z) = —/ =22 + c1e*®
y(xz) = V=22 +cre®®
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3.17 problem 25 (b)

Internal problem ID [5278]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 5. Equations of first order and first degree (Exact equations). Supplemetary
problems. Page 33

Problem number: 25 (b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

vz + 2y =3z
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 11
Ldsolve ((2*%y (x)-3*x) +x*diff (y(x) ,x)=0,y(x), singsol=all) J
C1
Yy=x+ 2

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 13

LDSolve [(2*y [x]-3*x)+x*y' [x]==0,y[x] ,x,IncludeSingularSolutions -> Truel J

4]
y(z) > x+ o

66



3.18 problem 25 (c)

Internal problem ID [5279]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 5. Equations of first order and first degree (Exact equations). Supplemetary
problems. Page 33

Problem number: 25 (c).

ODE order: 1.

ODE degree: 1.

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

—y? +2zyy = —x

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

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

y=+—In(z)z+cz
y=——In(z)z+cz

v/ Solution by Mathematica
Time used: 0.212 (sec). Leaf size: 44

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

y(z) = —vz\/~log(z) + 1
y(z) = Vo /—log(z) + 1
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3.19 problem 25 (d)

Internal problem ID [5280)]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 5. Equations of first order and first degree (Exact equations). Supplemetary
problems. Page 33

Problem number: 25 (d).

ODE order: 1.

ODE degree: 1.

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

—y—32°(z’+¢°) +y'z=0

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

|dsolve ((~y(x)-3+x"2% (x"2+y (x)"2)) +x*diff (y(x),%)=0,y(x), singsol=all)

y =tan (z° + 3c1) z

v/ Solution by Mathematica
Time used: 0.184 (sec). Leaf size: 14

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

y(z) — ztan (z° + ¢;)
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3.20 problem 25 (e)

Internal problem ID [5281]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 5. Equations of first order and first degree (Exact equations). Supplemetary
problems. Page 33

Problem number: 25 (e).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

—y'z+y=In(z)

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

-

Ldsolve ((y(x)-1n(x))-x*diff (y(x) ,x)=0,y(x), singsol=all) J

y=caz+In(z)+1

v/ Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 13

kDSolve [(y[x]-Loglx])-x*y' [x]==0,y[x],x,IncludeSingularSolutions -> True] J

y(xz) = log(z) + iz + 1
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3.21 problem 25 (f)

Internal problem ID [5282]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 5. Equations of first order and first degree (Exact equations). Supplemetary
problems. Page 33

Problem number: 25 (f).

ODE order: 1.

ODE degree: 1.

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

y? — 2xyy = —32?

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

( hY

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

y= e+ 302
y=—Vew + 32
v/ Solution by Mathematica
Time used: 0.182 (sec). Leaf size: 42

LDSolve [(3*x~2+y [x] ~2) -2*x*y [x] *y' [x]==0,y[x],x,IncludeSingularSolutions -> Trj.\e]

y(z) = =23z + ¢
y(z) = Vx/3z + ¢;
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3.22 problem 25 (g)

Internal problem ID [5283]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 5. Equations of first order and first degree (Exact equations). Supplemetary
problems. Page 33

Problem number: 25 (g).

ODE order: 1.

ODE degree: 1.

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

yz —2y° — (> —3yz)y' =0

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

‘dsolve((x*y(x)—2*y(x)”2)—(x‘2—3*x*y(x))*diff(y(x),x)=0,y(x), singsol=all)

1 1
LambertW (—e?’z?’> _ca_In(@)
y=e¢e

v/ Solution by Mathematica
Time used: 4.722 (sec). Leaf size: 35

LDSolve [(x*y [x]-2*y [x] ~2) - (x"2-3*x*xy [x] ) *y' [x]==0,y[x],x, IncludeSingularSolutij)ns -> True]

y(z) = —

y(z) =0
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3.23 problem 25 (h)

Internal problem ID [5284]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank

Ayres. McGraw Hill 1952

Section: Chapter 5. Equations of first order and first degree (Exact equations). Supplemetary

problems. Page 33
Problem number: 25
ODE order: 1.

ODE degree: 1.

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

v/ Solution by Maple

(h).

/

y—(r—y)y

=—z

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 = tan (RootOf (—2_Z+ In (;2) +2In(z) + 2cl)> x
cos (__2)

v/ Solution by Mathematica

Time used: 0.034 (sec). Leaf size: 36

e

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

|

Solve B log (

y(@)*

+ 1) — arctan (

72

y(z)

X

) — _log(z) + cl,y(w)}

‘cl



3.24 problem 25 (L)

Internal problem ID [5285]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 5. Equations of first order and first degree (Exact equations). Supplemetary
problems. Page 33

Problem number: 25 (L).

ODE order: 1.

ODE degree: 1.

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

2y — 3zy? —y'z =0

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

( hY

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

v Solution by Mathematica
Time used: 0.145 (sec). Leaf size: 22

LDSolve [(2*y [x]-3*x*y[x] “2)-x*y' [x]==0,y[x] ,x,IncludeSingularSolutions -> True}]

y(z) =

y(x) =0

34+
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3.25 problem 25 (j)
Internal problem ID [5286]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 5. Equations of first order and first degree (Exact equations). Supplemetary
problems. Page 33

Problem number: 25 (j).

ODE order: 1.

ODE degree: 1.

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

y+z(yz>—1)y =0

74



v/ Solution by Maple
Time used: 0.156 (sec). Leaf size: 789

Ldsolve (y (x)+x* (x"2%y (x)-1) *diff (y (x) ,x)=0,y(x), singsol=all)

c1 (w3+\/c‘13+7z6)%
vy= 212
1 2
oy (LY
1 _ W9 — +
Y= 212
3 / A6 6 % 2
<_l+@>6 RS R — +3
1
2 2 c (x3+\/c?+7$6) 3
y= 212
ek (234wt ) ¥ ’
B c1 " 4cy —4iV/3 01 c1 .
N GV G L))
64
y =
212
4<w3+\/06+7006)% (mm)%‘ ’
B c1 4cq . +4i/3 1 c1 "
' (s3+ /a8 ) ? _ ' (3+/F+25) s
y =
212
NREN =k (254 y/aat) ? ’
(-4 —— Y e B—
L () Y]
— 64
A 2x2
1 1 2
(—%—73)6 _4(””3”?)3 fe1 44iV3 (m3+\/:(13+7906)3 S
) )]
— 64
y= 2x2
o aesyran) (s34 /et ¥ ’
<_%+%> - C11 + % % —4iV3 ; - 11;
<z3+\/c§_5+7:06) (13+\/c?+7we> +3
— 64
y= 212
ek 75 (s34 /et ¥ ’
(-3+4)’ |-~ — Y ci —
<w3+\/c§_3+7z6)n3 (w3+\/c(15+7> 3 2




v/ Solution by Mathematica
Time used: 56.665 (sec). Leaf size: 452

kDSolve [y [x]+x* (x~2*xy [x] -1) *y' [x]==0,y[x] ,x,IncludeSingularSolutions -> Truel J

y(z)
e—6e1 {"/_261201336 4 2\/_62401336 (_xﬁ 4 6601) 4 el8a o ebe1
3 —Qel2c1 96 1 2\/_624c1x6 (_];6 + e6c1) 4 el8e
_>
212
y(z)

<1+i\/§) ebe1

i(V3+1i)eba i/—261201.'136 + 24/ —eergh (—g6 + eber) + el8er —

3\/—2612011}6 + 21/ —ee176 (—26 + ¢

4z
y(x)
- <(1 +iv/3) e f/—261201 6 + 2/ — €416 (—gb 4 eber) + elgcl) + (V)
{/—2et2e1gs 1 9/~ etiergd (=
- 412
y(z) =0
y(z) = 2%2
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3.26 problem 25 (k)

Internal problem ID [5287]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 5. Equations of first order and first degree (Exact equations). Supplemetary
problems. Page 33

Problem number: 25 (k).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rationall

yz’ +y+ (z+4y'z + 8y%) ¢y = —22°

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

-

.
dsolve ((y(x)+x~3*y(x)+2%x~2) + (x+4*x*y (x) "4+8*y (x) “3) *diff (y(x) ,x)=0,y(x), sinésol=a11)

N

3
(42 g e =0
v/ Solution by Mathematica

Time used: 0.188 (sec). Leaf size: 25

LDSolve [(y [x]+x"3*y [x] +2*x~2) + (x+4*x*y [x] ~4+8*y [x] "3) *y ' [x]==0,y[x],x, IncludeSjingularSolution

$3

Solve | - + y(z)* + log(zy(z) + 2) = c1,y(z)

7



3.27 problem 26 (a)

Internal problem ID [5288]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 5. Equations of first order and first degree (Exact equations). Supplemetary
problems. Page 33

Problem number: 26 (a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

yl.’E —y= :L,2em

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

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

y=("+c)zx
v/ Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 13

e N

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

y(x) = z(e® 4+ 1)

78



3.28 problem 26 (b)

Internal problem ID [5289]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 5. Equations of first order and first degree (Exact equations). Supplemetary
problems. Page 33

Problem number: 26 (b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y2—(m2+x)y'=—1

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

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

y=tan(—In(z+1)+1In(z) +c)

v/ Solution by Mathematica
Time used: 0.228 (sec). Leaf size: 31

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

y(x) — tan(log(z) — log(x + 1) + ¢1)
y(@) = —i

y(z) =1
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3.29 problem 26 (c)

Internal problem ID [5290]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 5. Equations of first order and first degree (Exact equations). Supplemetary
problems. Page 33

Problem number: 26 (c).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

vz + 2y = 23
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 15
Ldsolve ((2xy (x)-x~3)+x*diff (y(x) ,x)=0,y(x), singsol=all) J
135 + c
_ 5 1
y - .'172

v/ Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 19

DSolve [(2*y [x]-x"3)+x*y' [x]==0,y[x],x,IncludeSingularSolutions -> Truel

N J

80



3.30 problem 26 (d)

Internal problem ID [5291]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 5. Equations of first order and first degree (Exact equations). Supplemetary
problems. Page 33

Problem number: 26 (d).

ODE order: 1.

ODE degree: 1.

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

y+(—z+9y°)y =0

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

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

_a Va-—4x
Y73 2
_a c; —4x
Y73 2

v/ Solution by Mathematica
Time used: 0.276 (sec). Leaf size: 54

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

2
y(x) — % (\/ —4z + 2 + cl>
y(z) =0

81



3.31 problem 26 (e)

Internal problem ID [5292]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 5. Equations of first order and first degree (Exact equations). Supplemetary
problems. Page 33

Problem number: 26 (e).

ODE order: 1.

ODE degree: 1.

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

3y —yr — (2> +62y°) v =0

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

Ldsolve((3*y(x)‘3—x*y(x))—(x"2+6*x*y(x)"2)*diff(y(x),x)=0,y(x), singsol=all) J

3c
Lambertw  6e°1
I - A + 3¢y
e 3 2

y:
T

v/ Solution by Mathematica
Time used: 3.943 (sec). Leaf size: 69

Ia N

kDSolve [(3*y [x] ~3-x*y[x]) - (x"2+6*x*y [x] “2) *y' [x]==0,y[x],x, IncludeSingularSoluj;ions -> True]
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3.32 problem 26 (f)

Internal problem ID [5293]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 5. Equations of first order and first degree (Exact equations). Supplemetary
problems. Page 33

Problem number: 26 (f).

ODE order: 1.

ODE degree: 1.

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

3%y’ +4(yz® —3)y' =0

v/ Solution by Maple
Time used: 0.703 (sec). Leaf size: 30

‘dsolve((3*x‘2*y(x)“2)+4*(x‘3*y(x)—3)*diff(y(x),x)=0,y(x), singsol=all)

RootOf (_Z1261 +4 ZBey — x3)9 +4
y =

3
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v/ Solution by Mathematica
Time used: 60.296 (sec). Leaf size: 1175

kDSolve [(3*x~2%y [x] ~2) +4* (x~3*y [x]-3) *y' [x]==0,y[x],x, IncludeSingularSolutionsJ -> Truel

N "'\/3\/5\/c12 (2:3+ az9) — 27¢y

32/301 6
1 3\/\/5\/012 (274 c12°) — 94
y(z) — e NG
1 2¢; 8 2{;/\/5\/012 (27 4+ c129) — 9¢;
9 6 2/3..3 -
{’/ 3v3y/ci2 (27 + 1a®) — 27e; S

2/3
1179 34/5¢

\ - 3{/\/?;\/012 (27 -

N "'\/3\/5\/c12 (2:3+ az9) — 27¢y

_ 32/301 + %
( ) — 1 3\/\/5\/012 (27 + Clili'g) —9¢,
x _—
y p; NG
+ 1 2¢; 8 2</\/§\/012 (27 4+ c129) — 9¢;
9 6 2/3.,.3 -
2 §‘/ 3V3y/er? (27T + ciad) — 27, © e oo
9 | — <
\ 3\/\/5\/ 612 (27 -
V/3V3y/c12 (27 + c129) — 27c¢
. 32/3¢; + % + \/ 1 ; 1 1
1 3\/\/5\/612 (27 + c12°) — 91
y(x) — o + 7
1 2¢; 8 2€/¢§\/Cl2 (27 + c129) — 9¢;
9 6 2/3..3
{’/ 3v3\/c2 (27 + 12 — 27c;  © iz o
9 | — £
\ 3\/\/5\/ 012 (27 -
V/3V3y/ 12 (27 + c129) — 27c¢
. 32/3¢, + % + \/ 1 ; 1 1
1 3\/\/5\/012 (27 + c12°) — 9¢;
y(x) — o + 7
84
1 21 8 2{‘/\/5\/(:12 (27 4 ¢12°) — 9¢y
+§ 3/ + :1? B 32/31;3 +
2la/a. /. 2(97 1 ~ 9 _ 97,




3.33 problem 26 (g)

Internal problem ID [5294]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 5. Equations of first order and first degree (Exact equations). Supplemetary
problems. Page 33

Problem number: 26 (g).

ODE order: 1.

ODE degree: 1.

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

yz+y)—z’y =0

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

-

Ldsolve(y(x)*(x+y(x))—x‘2*diff(y(x),x)=0,y(x), singsol=all)

-/

-
V= In(z) —

v/ Solution by Mathematica
Time used: 0.14 (sec). Leaf size: 21

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

. xr
—log(z) + 1
y(z) =0

y(z) =
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3.34 problem 26 (h)

Internal problem ID [5295]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 5. Equations of first order and first degree (Exact equations). Supplemetary
problems. Page 33

Problem number: 26 (h).

ODE order: 1.

ODE degree: 1.

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

2y +3zy” + (x4 2yz?) ¢ =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 43

‘dsolve((2*y(x)+3*x*y(x)“2)+(x+2*x‘2*y(x))*diff(y(x),x)=0,y(x), singsol=all)

—z + V4cix + 22

212

T + V4c x + 22

22

y=—

v/ Solution by Mathematica
Time used: 0.526 (sec). Leaf size: 69

e N

LDSolve [(2xy [x]+3*x*y [x] "2) + (x+2*x" 2%y [x] ) *y ' [x]==0,y[x] ,x, IncludeSingularSolu}ions -> True]

%+ \/22(z + 4c1)

y(.’E) - - 215/2
—2%% + \/22(x + 4c))
y(x) — 2$5/2
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3.35 problem 26 (i)

Internal problem ID [5296]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 5. Equations of first order and first degree (Exact equations). Supplemetary
problems. Page 33

Problem number: 26 (i).

ODE order: 1.

ODE degree: 1.

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

y(y* —22%) +z(2y* —2%) ¢ =0

v/ Solution by Maple
Time used: 0.109 (sec). Leaf size: 69

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

2.6
13 ciz®+4

— 2 2
y_\ 3 T
1T

ciz? + Y it e

87



v/ Solution by Mathematica
Time used: 11.861 (sec). Leaf size: 277

kDSolve [y [x] * (y [x] ~2-2%x~2) +x* (2*y [x] "2-x"2) *y' [x]==0,y [x] ,x, IncludeSingularSojLutions -> True

2 Joiaga
z) = — -
y(z) 7

y(z) = \/xz s
V2

N
z) = — -
y(z) 7
134/ 16 —4e2¢1
z) — ad
y(z) 7
g2 — ¥ab
T) — — =
y(z) 7
2 _ Vat
z) — ad
y(z) 7
Vabia3
o) V=
y(z) 7
V6423




3.36 problem 27

Internal problem ID [5297]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 5. Equations of first order and first degree (Exact equations). Supplemetary
problems. Page 33

Problem number: 27.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

yr—y=0

v/ Solution by Maple

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

-

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

N\ J

Y=z
v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 14

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

y(x) = az
y(z) =0
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4 Chapter 6. Equations of first order and first
degree (Linear equations). Supplemetary
problems. Page 39

41 problem 19 (a) . . . . . . . .
42 problem 19 (c) . . . . . ...
43 problem 19 (d) . . . . . . . ..
44 problem 19 (€) . . . . . ..
45 problem 19 (f) . . . . ...
46 problem 19 (g) . . . . . . ...
4.7 problem 19 (h) . . . ... ...
48 problem 19 (i) . . . . . . . ..
49 problem 19 (j). . . . . . ..
4.10 problem 19 (

411 problem 19 (L) . . . . . . .. .
412 problem 19 (m) . . . . . . ..
4.13 problem 19 (0) . . . . . ...
414 problem 19 (p) . . . . . . .
4.15 problem 19 (q) . . . . . . .
4.16 problem 19 (r) . . . . . . ..
417 problem 19 () . . . . . ...
4.18 problem 19 (t) . . . . . . ..
419 problem 22 (&) . . . . . ...
4.20 problem 22 (b) . . . .. ...
4.21 problem 23 (&) . . . . . ...
422 problem 23 (b) . . . . ...
423 problem 23 (C) . . . . ...
424 problem 23 (d) . . . . ...
4.25 problem 23 (e) . . . . . ...
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4.1 problem 19 (a)
Internal problem ID [5298]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 6. Equations of first order and first degree (Linear equations). Supplemetary
problems. Page 39

Problem number: 19 (a).

ODE order: 1.

ODE degree: 1.

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

v +y=2z+2

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

Ldsolve (diff (y(x) ,x)+y(x)=2+2%x,y(x), singsol=all) J

y=2x+ce’”
v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 17

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

y(xz) = 2z 4+ ce”®
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4.2 problem 19 (c)

Internal problem ID [5299]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 6. Equations of first order and first degree (Linear equations). Supplemetary
problems. Page 39

Problem number: 19 (c).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

Yy —y—yz=0

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

e hY

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

N\ J

z(z+2)
y = cle 2

v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 23

-

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

-/

y(x) N Cle%x(a:-lﬂ)

y(z) =0

92



4.3 problem 19 (d)
Internal problem ID [5300]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 6. Equations of first order and first degree (Linear equations). Supplemetary
problems. Page 39

Problem number: 19 (d).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

—3y+yz=(z—2)€"

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

-

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

(€ _i_Eil(—x)_FQe‘”_'_c 3
Y= 7622 62 6 3g3

v Solution by Mathematica
Time used: 0.109 (sec). Leaf size: 33

LDSolve [(-2xy [x]-(x-2) *Exp [x] ) +x*y' [x] -y [x]==0,y[x],x, IncludeSingularSolutionsJ -> Truel

1 T (2 —4
y(z) — ~z*( ExplntegralEi(z) — (@’ +z—4) + 6¢;
6 3
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4.4 problem 19 (e)
Internal problem ID [5301]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 6. Equations of first order and first degree (Linear equations). Supplemetary
problems. Page 39

Problem number: 19 (e).

ODE order: 1.

ODE degree: 1.

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

i — 6i = 10sin (2t)

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

-

Ldsolve(diff(i(t) ,£)—6%i(t)=10%sin(2*t),i(t), singsol=all) J

2 in (2
i(t) = _cos2( t) 3SlIl2( t) +etle,

v/ Solution by Mathematica
Time used: 0.094 (sec). Leaf size: 28

‘ DSolve[i' [t]-6#*i[t]==10%Sin[2*t],i[t],t,IncludeSingularSolutions -> Truel

1
i(t) — -5 cos(2t) + c;e% — 3 sin(t) cos(t)
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4.5 problem 19 (f)
Internal problem ID [5302]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 6. Equations of first order and first degree (Linear equations). Supplemetary
problems. Page 39

Problem number: 19 (f).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Bernoulli]

Y +y—y’e® =0

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

( hY

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

e—(l)
—T+C

v/ Solution by Mathematica
Time used: 0.204 (sec). Leaf size: 25

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

e—.’l)

_>_
y(z) pra—

y(z) =0

95



4.6 problem 19 (g)
Internal problem ID [5303]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 6. Equations of first order and first degree (Linear equations). Supplemetary
problems. Page 39

Problem number: 19 (g).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, [_1st_order, ¢_with_symmetry_[F(x)*G(y),0]‘], [_At

y+@yz+z—-3y)y =0

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

-

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

~—

= LambertW e% — 3
v= ¢ (z—3) z—3

v/ Solution by Mathematica
Time used: 60.04 (sec). Leaf size: 31

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

3
3 cie=3
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4.7 problem 19 (h)
Internal problem ID [5304]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 6. Equations of first order and first degree (Linear equations). Supplemetary
problems. Page 39

Problem number: 19 (h).

ODE order: 1.

ODE degree: 1.

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

(2s — €”) s’ — 2se* = —2cos (2¢)

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 57

‘dsolve((2*s(t)-exp(2*t))*diff(s(t),t)=2*(s(t)*exp(2*t)—cos(2*t)),s(t), singso#=all)

e (/e —4sin (2t) — 4cy

)= — —
s(t) =5 5

2t % _4sin (2t) — 4
) = & VST e B~

v/ Solution by Mathematica
Time used: 15.59 (sec). Leaf size: 81

‘ DSolve[(2*s[t]-Exp[2*t])*s' [t]1==2*(s[t]*Exp[2*t]-Cos[2*t]),s[t],t, IncludeSing#.llarSolutions -

s(t) — %(e% —iy/—et 4 4sin(2t) — 401)

1
s(t) — 3 (ezt + i/ —et + 45in(2t) — 4cl>
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4.8 problem 19 (i)

Internal problem ID [5305]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 6. Equations of first order and first degree (Linear equations). Supplemetary
problems. Page 39

Problem number: 19 (i).

ODE order: 1.

ODE degree: 1.

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

Yz +y—2°y°=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 265

Ldsolve (xxdiff (y(x),x)+(y(x)-x"3*y(x)~6)=0,y(x), singsol=all)

-

25 <m2(261x2 + 5)4> ’
v= z (2¢12%2 4 5)
1
(—4 -} — 2508 93 (22(20102 + 5)' )
v= z (2c122 + 5)
1
(=38 — 1+ 25 92 (220122 + 5)1)
y z (2c122 + 5)
1
<\/T.§ _ %1 _ 1\/5\/454-\/5) 2% <$2(201£C2 + 5)4) 5
v= z (2c122 + 5)
1
<T5 ~ly i\@\/45+\/5> ot (w2(2clx2 n 5)4) 5
y =

z (2¢122 4+ 5)
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v/ Solution by Mathematica
Time used: 0.472 (sec). Leaf size: 141

kDSolve [x*xy' [x]+(y[x]-x"3%y[x] "6)==0,y[x] ,x,IncludeSingularSolutions -> Truel J

5
v —=2
y(z) > —
v/ 2% (5 + 2¢122)
1
y(z) —
5 5$3 5
5 +cx
@) - — U
5 5:1;3 5
T +cz
y(z) = — U
s/ 52° + c1x®
2
y(z) - U7
5 5£B3 5
7 + iz
y(z) =0



4.9 problem 19 (j)
Internal problem ID [5306]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 6. Equations of first order and first degree (Linear equations). Supplemetary
problems. Page 39

Problem number: 19 (j).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

r’ + 2r cos (6) = — sin (26)

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

-

Ldsolve (diff (r(theta) ,theta)+(2*r(theta)*cos(theta)+sin(2*theta))=0,r(theta), jsingsol=all)

1 :
r(0) = —sin (0) + 3 + e~ 2sn(0) ¢,

v Solution by Mathematica
Time used: 0.095 (sec). Leaf size: 22

‘ DSolve[r' [t]+(2*r[t]*Cos[t]+Sin[2*t])==0,r[t],t,IncludeSingularSolutions -> T#ue]

. 1
r(t) — —sin(t) + ¢ 250® 4 3
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4.10 problem 19 (k)
Internal problem ID [5307]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 6. Equations of first order and first degree (Linear equations). Supplemetary
problems. Page 39

Problem number: 19 (k).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, [_1st_order, ¢_with_symmetry_[F(x)*G(y),0]‘]]

y(y*+1) —2(1—22%)y' =0

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

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

Y= eRootOf (—z etZ_9ge?Zye? Z ¢ +2_Z—ac)

v/ Solution by Mathematica
Time used: 0.176 (sec). Leaf size: 36

‘ DSolve [y [x] * (1+y [x] "2)==2x (1-2*x*y [x] "2) *y' [x],y[x],x, IncludeSingularSolution# -> True]

y(z)* + 2log(y(x)) c1
(y(z)? +1)° (y(z)? +1)

Solve |z = 5, Y(T)
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4.11 problem 19 (L)

Internal problem ID [5308]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 6. Equations of first order and first degree (Linear equations). Supplemetary
problems. Page 39

Problem number: 19 (L).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

vy —zy’ =g

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

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

y=+ve’c +1

y=—vec;+1
v/ Solution by Mathematica
Time used: 1.859 (sec). Leaf size: 53
LDSolve [y [x]*y' [x]-x*y[x] "2+x==0,y[x] ,x,IncludeSingularSolutions -> True] J
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4.12 problem 19 (m)
Internal problem ID [5309]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 6. Equations of first order and first degree (Linear equations). Supplemetary
problems. Page 39

Problem number: 19 (m).

ODE order: 1.

ODE degree: 1.

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

(w—m\/r—yz)y’—y=0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 27

( hY

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

N J

y — arctan (ﬁ) —c =0

v/ Solution by Mathematica
Time used: 0.518 (sec). Leaf size: 29

e

kDSolve [(x-x*Sqrt [x~2-y [x]~2])*y' [x]-y[x]==0,y[x] ,x,IncludeSingularSolutions -# True]

Solve [arctan (%7;(%?) +y(z) = ¢, y(x)]
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4.13 problem 19 (o)
Internal problem ID [5310)]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 6. Equations of first order and first degree (Linear equations). Supplemetary
problems. Page 39

Problem number: 19 (o).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoullil

2x'—§+x3cos(y) =0

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

| dsolve(2*diff (x(y),y)-x(y)/y+x(y) "3*cos(y)=0,x(y), singsol=all)

y/(cos (y) + ysin (y) +c1)y
cos (y) +ysin(y) + c1

_/(cos(y) +ysin(y) +c)y
cos(y) +ysin(y) + 1

z(y) =

z(y) =
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v/ Solution by Mathematica
Time used: 0.261 (sec). Leaf size: 53

kDSolve [2xx ' [yl-x[y]/y+x[y] “3*Cos [y]==0,x[y] ,y,IncludeSingularSolutions -> Truel

VY
Vysin(y) + cos(y) + a1
VY
Vysin(y) + cos(y) +
z(y) = 0

z(y) — —

z(y) —
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4.14 problem 19 (p)
Internal problem ID [5311]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 6. Equations of first order and first degree (Linear equations). Supplemetary
problems. Page 39

Problem number: 19 (p).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y'r —y(1 — ztan (r)) = cos () 2

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

s

Ldsolve(x*diff(y(x),x)=y(x)*(1—x*tan(x))+x‘2*cos(x),y(x), singsol=all)

~—

y=(xz+c1)zcos(x)
v/ Solution by Mathematica
Time used: 0.081 (sec). Leaf size: 13

LDSolve [x*y' [x]==y [x]*(1-x*Tan[x])+x~2*Cos [x] ,y[x] ,x,IncludeSingularSolutions J—> True]

y(x) = z(z + ¢1) cos(z)
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4.15 problem 19 (q)
Internal problem ID [5312]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 6. Equations of first order and first degree (Linear equations). Supplemetary
problems. Page 39

Problem number: 19 (q).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, [_1st_order, ¢_with_symmetry_[F(x)*G(y),0]‘]]

v = (v +2y+y°)y = -2

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

‘dsolve((2+y(x)“2)—(x*y(x)+2*y(x)+y(x)“3)*diff(y(x),x)=0,y(x), singsol=all)

m—y2—2—\/y2—|—2cl=0
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v/ Solution by Mathematica
Time used: 5.808 (sec). Leaf size: 189

tDSolve[(2+y[x] ~2) - (x*y [x] +2*y [x] +y [x] ~3)*y ' [x]==0,y [x] ,x,IncludeSingularSolutjions -> True]

\/21,' — \/4012.’1,' + 614 —4+ 012

) —
y(z) 7
(2) > \/21' —Vdci2z + it — 4+ ¢
i V2
y(z) = — \/21: + 42z + ¢t — 4+ ¢;2
V2
y(z) - \/Qx + e’z + it — 4+ ¢
V2
y(x) — —iV?2
y(z) = V2
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4.16 problem 19 (r)
Internal problem ID [5313]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 6. Equations of first order and first degree (Linear equations). Supplemetary
problems. Page 39

Problem number: 19 (r).

ODE order: 1.

ODE degree: 1.

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

y? — (arctan (y) —z)y' = —1

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

-

Ldsolve ((1+y(x)~2)=(arctan(y(x))-x)*diff (y(x) ,x) ,y(x), singsol=all)

-/

y = tan (LambertW (—Cle_x_l) +Z+ 1)

v/ Solution by Mathematica
Time used: 60.157 (sec). Leaf size: 21

Ve N

kDSolve [(1+y[x]~2)==(ArcTan[y[x]]-x)*y' [x],y[x],x,IncludeSingularSolutions -> jl‘rue]

y(z) = tan (W (e (—e ™)) +z +1)
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4.17 problem 19 (s)
Internal problem ID [5314]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 6. Equations of first order and first degree (Linear equations). Supplemetary
problems. Page 39

Problem number: 19 (s).

ODE order: 1.

ODE degree: 1.

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

27y° —y+ 24z =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 131

|dsolve ((2#x*y (x) 5y (x))+2#x*diff (y(x),x)=0,y(x), singsol=all)

vV —=3v122% + 9¢;1 =
V1223 + 9¢;

B V3V V1223 + 9cy =
y V1235 £ 96,

\/—3\/ 1223 + 9¢; =
V1223 + 9¢;

B _\/5\/\/12353 +9c; x
V12z3 + 9¢;
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v/ Solution by Mathematica
Time used: 0.214 (sec). Leaf size: 109

kDSolve [(2*x*y [x] ~5-y [x] ) +2*x*y' [x]==0,y[x] ,x,IncludeSingularSolutions -> True}]

y(z) = — Ve
4E+c
3 1
y(z) = — o
44—2334-0
3 1
y(z) — iz
44QU3+c
3 1
44—2034-0
3 1
y(z) = 0
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4.18 problem 19 (t)

Internal problem ID [5315]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 6. Equations of first order and first degree (Linear equations). Supplemetary
problems. Page 39

Problem number: 19 (t).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_1st_order, ‘_with_symmetry_[F(x)*G(y),0]¢]]

sin (y) — (2y cos (y) — z(sec (y) + tan (y))) v’ = —1

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 22

Ldsolve ((1+sin(y(x)))=(2xy(x) *cos(y(x)) -x*(sec(y(x))+tan(y(x))) )*diff(y(x), x)}y (x), singsol=

y2+01

sec (y) + tan (y)

v/ Solution by Mathematica
Time used: 1.489 (sec). Leaf size: 66

‘ DSolve[(1+Sin[y[x]])==(2*y [x]*Cos [y [x]]-x*(Sec[y[x]]1+Tan[y[x]1]) )*y'[x],y[x] ,#, IncludeSingul

Solve |z = y(x)26—2arctanh(tan<%)) + cle—2arctanh(tan(%>) y(w)

T

y(z) = )
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4.19 problem 22 (a)

Internal problem ID [5316]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 6. Equations of first order and first degree (Linear equations). Supplemetary
problems. Page 39

Problem number: 22 (a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

Yz — 2y = z3e®

With initial conditions

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

‘ dsolve ([x*diff (y(x) ,x)=2*%y(x)+x"3*exp(x),y(1) = 0],y(x), singsol=all)

y=(e"—e)a’

v Solution by Mathematica

Time used: 0.05 (sec). Leaf size: 16

LDSolve [{x*y' [x]==2*y [x]+x~3*Exp[x],{y[1]==0}},y[x],x, IncludeSingularSolutionsJ -> True]

y(z) = (" — )2’
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4.20 problem 22 (b)

Internal problem ID [5317]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 6. Equations of first order and first degree (Linear equations). Supplemetary
problems. Page 39

Problem number: 22 (b).

ODE order: 1.

ODE degree: 1.

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

Li' + Ri = E'sin (2t)

With initial conditions

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 43

-

Ldsolve([L*diff(i(t),t)+R*i(t)=E*sin(2*t),i(O) = 0],i(t), singsol=all)

-/

2E(Lcos (2t) — Le~% — %>

it) = - AL + R?

v/ Solution by Mathematica
Time used: 0.152 (sec). Leaf size: 49

LDSolve [{L*i' [t]+R*i[t]==e*Sin[2*t],{i[0]==0}},i[t],t, IncludeSingularSolutionsJ -> True]

2e (L (e_% + sin? (t)) — Lcos?(t) + Rsin(t) cos(t))
412 + R?

i(t) —
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4.21 problem 23 (a)
Internal problem ID [5318]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 6. Equations of first order and first degree (Linear equations). Supplemetary
problems. Page 39

Problem number: 23 (a).

ODE order: 1.

ODE degree: 1.

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

y cos (y) % — 2sin (y) z = —1

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

-

Ldsolve(x‘2*cos(y(x))*diff(y(x),x)=2*x*sin(y(x))-1,y(x), singsol=all)

-/

3ciz3 — 1
3x

y = — arcsin <

v/ Solution by Mathematica
Time used: 10.185 (sec). Leaf size: 21

LDSolve [x~2xCos [y [x]]*y' [x]==2*x*Sin[y[x]]1-1,y[x],x,IncludeSingularSolutions -f True]

1
y(x) — arcsin (3_z + 2clx2>
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4.22 problem 23 (b)
Internal problem ID [5319]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 6. Equations of first order and first degree (Linear equations). Supplemetary
problems. Page 39

Problem number: 23 (b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rationall

4z’yy — 3z (3y* +2) — 2(3y° + 2)3 =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 177

‘dsolve(4*x“2*y(x)*diff(y(x),x)=3*x*(3*y(x)”2+2)+2*(3*y(x)”2+2)“3,y(x), singsoi=a11)

\/ 6(301238—}-1/—3c§z17+01m9—1)

3ciz8—1
Yy=—-
3
6(3clz8+,/—30%1:17—}—01359—1)
- 3c1z8—1
y =

\/—\/—3clz8+,/—3clx17+clz9+1

3c1z8—-1

\/—\/ 3c128 +‘/—3clw17+c1w9+1

301 z8—1
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v/ Solution by Mathematica
Time used: 19.518 (sec). Leaf size: 277

kDSolve [4xx~2xy [x]*y' [x]==3*x*(3*y[x] “2+2) +2* (3*y [x] “2+2) "3,y [x] ,x, IncludeSingﬁ.\larSolutions -

1 318 + v/3/—29 (28 + 72¢1) + 216¢;
y(z) = _5\/5\/_ 8 + T2¢;

x8 + 72¢;

1 378 + v/3/—29 (28 + 72¢1) + 216¢;
A/ —
y(z) > 3V2 \/

1 —3xz8 + \/g\/—xg (28 + T2¢;) — 216¢;
V2
y(z) = —3V2 \/

8 + 72¢;

1 —328 4+ v/3y/—29 (28 + T2¢;) — 216¢,
V2
y(33) — 3\/_\/ 78 + T2¢
. /2
y(z) — —2\/;
2
y(z) =1 3
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4.23 problem 23 (c)
Internal problem ID [5320)]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 6. Equations of first order and first degree (Linear equations). Supplemetary
problems. Page 39

Problem number: 23 (c).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoullil

xy3 _ y3 + 3xy2yl — w2ew

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 140

Ldsolve((x*y(x)‘3—y(x)‘3—x“2*exp(x))+(3*x*y(x)‘2)*diff(y(x),x)=0,y(x), singso¥fall)

W=

e "((4e* + 8c) z e**)

e "((4e* +8c1) z ezm)% iv3e *((4e*® +8¢c;) e%)é
y=— -
4 4
e "((4€* + 8¢c1) wezg"’)% iv3e *((4e* + 8c;) er”’)%
v=- 4 + 1
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v/ Solution by Mathematica
Time used: 0.854 (sec). Leaf size: 117

kDSolve [ (x*y [x] ~3-y [x] "3-x~2*Exp [x] )+ (3*x*y [x] "2) *y' [x]==0,y[x],x, IncludeSingujLarSolut ions ->

1
y(z) = — —56_””/3\3/5%
e 23z e2® 4 2¢;
3

y(z) = 7
(—1)2Be2/3/z/e* + 2¢;
y(z) — 7
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4.24 problem 23 (d)
Internal problem ID [5321]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 6. Equations of first order and first degree (Linear equations). Supplemetary
problems. Page 39

Problem number: 23 (d).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Abell

Y +az(z+y) -2}z +y)’ = -1

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 66

Ldsolve (Qiff (y(x),x) +x* (x+y(x))=x"3*(x+y(x))~3-1,y(x), singsol=all) J

o2
2

e
Vel + (@2 +1)e

y:

oS,

e
VoAt (@Fl)e

Y
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v/ Solution by Mathematica
Time used: 10.062 (sec). Leaf size: 85

kDSolve [y' [x]+x*(x+y[x])==x"3*(x+y[x]) ~3-1,y[x],x,IncludeSingularSolutions -> jl‘rue]

m2
e 2
y(z) - —z —
(@) Ve (z2+1)+¢
_a?
y(z) > —x + = €’
Ve (2 + 1)+ ¢
y(z) = -z
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4.25 problem 23 (e)
Internal problem ID [5322]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 6. Equations of first order and first degree (Linear equations). Supplemetary
problems. Page 39

Problem number: 23 (e).

ODE order: 1.

ODE degree: 1.

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

y+el+(1+e)y =e®

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 36

Ldsolve((y(x)+exp(y(x))—exp(—x))+(1+exp(y(x)))*diff(y(x),x)=0,y(x), singsol=a}})

y=— (LambertW (e_cle_we“_w) e’ +c¢ — x) e "

v/ Solution by Mathematica
Time used: 6.265 (sec). Leaf size: 33

‘ DSolve [(y [x]+Exp [y [x]]1-Exp[-x])+(1+Exp [y [x]]1) *y' [x]==0,y[x],x, IncludeSingularfﬁolutions -> T1

y(w) N e—:l: (_e:l:W<ee*Z(m+Cl)> +.'L'+Cl)
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5.1 problem 17

Internal problem ID [5323]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 9. Equations of first order and higher degree. Supplemetary problems.
Page 65

Problem number: 17.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_separable]

nyl2 _|_ xyy/ _ 6y2 — 0

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

Ldsolve(x’?*diff(y(x) ,X) "2+x*y (x) *diff (y(x) ,x)-6*y(x) "2=0,y(x), singsol=all) J

Y=z
C1

y—_
3

v/ Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 26

e

LDSolve [x~2*(y' [x]) ~2+x*y [x] *y' [x]-6*y[x] ~2==0,y[x],x, IncludeSingularSolutionsJ -> True]

C1
y(x) — ]
y(x) — c1x?

y(x) =0
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5.2 problem 18

Internal problem ID [5324]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 9. Equations of first order and higher degree. Supplemetary problems.
Page 65

Problem number: 18.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

oy’ + (y—1-2)y —a(-1+y) =0

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

-

dsolve (x*diff (y(x),x) "2+(y(x)-1-x"2) *diff (y(x) ,x)-x*(y(x)-1)=0,y(x), singsolQ%ll)

N\

—x+c
y—2 1
r+cC
y:
T

v/ Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 32

LDSolve [xx(y' [x])"2+(y[x]-1-x"2)*y' [x]-x*(y[x]-1)==0,y[x],x, IncludeSingularSolPtions -> True]
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5.3 problem 19

Internal problem ID [5325]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 9. Equations of first order and higher degree. Supplemetary problems.
Page 65

Problem number: 19.

ODE order: 1.

ODE degree: 2.

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

zy? — 2y = —dz

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

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

y=-—2z
Yy =22
(—%;—4)01
1
y=-

v/ Solution by Mathematica
Time used: 0.274 (sec). Leaf size: 43

LDSolve [x*(y' [x])"2-2xy[x]*y' [x]+4*x==0,y[x] ,x,IncludeSingularSolutions -> Truel]

y(xz) = —2x cosh(—log(z) + ¢1)

y(x) = —2x cosh(log(z) + ¢1)

y(x) - —2x
(

y(z) = 2z
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5.4 problem 20

Internal problem ID [5326]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 9. Equations of first order and higher degree. Supplemetary problems.
Page 65

Problem number: 20.

ODE order: 1.

ODE degree: 2.

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

3y’ —yz—y=0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 147

Ldsolve (3*x~4*diff (y(x),x) "2-x*diff (y(x) ,x)-y(x)=0,y(x), singsol=all) J

_ 1
Y= T 19g2

- a1 (—ci + 2iz/3) — 622
v= 6cix?

B —c — c1(—c1 — 2izv/3) — 622
v= 6c2x?

_a (a + 22x\/§) — 622 — 2
v= 6cix?

_a (a1 — 27,:2\/5) — 622 — 2
v= 6ciz?
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v/ Solution by Mathematica
Time used: 0.512 (sec). Leaf size: 123

kDSolve [3xx~4xy' [x] "2-x*y' [x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]J

[ 2y 1222y(z) + 1arctanh< 1222y(z) + 1) 1
Solve | — 22ty () £ 22 —5 log(y(z)) = c1, y()
[ /1227y (z) + 1arctanh( 1222y (z) + 1) 1
Solve — 5 log(y(z)) = c1, y(x)
V1224 () + 2 2
y(z) =0
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5.5 problem 21

Internal problem ID [5327]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952
Section: Chapter 9. Equations of first order and higher degree. Supplemetary problems.

Page 65

Problem number: 21.
ODE order: 1.
ODE degree: 2.

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

v/ Solution by Maple

8yy'2 -2z +y=0

Time used: 0.047 (sec). Leaf size: 185

Ldsolve (8xy (x)*diff (y(x) ,x) "2-2*x*diff (y(x),x)+y(x)=0,y(x), singsol=all) J
y =
V22
4
V2z
y = 4
Y
=0

In(z) —

In (z) +

x? — 8y?

xr2

x2 — 8y?
72

+ arctanh

— arctanh

(Vaz+ay) (Vaz—ay)

2

1
2 —8y2
2

2

(x/i x+4y) (\/5 w—4y>

2

129

2

+1In (%) —c =0

+In (%) =0



v/ Solution by Mathematica
Time used: 0.347 (sec). Leaf size: 174

LDSolve [8*y [x]*y' [x] ~2-2*x*y' [x]+y[x]==0,y[x],x,IncludeSingularSolutions -> Trﬁ.\e]

(2) > etery/eBer — Qi
x —
Yy 2\/5
(2) > etery/eder — 94
Yy 2\/5
() e*e1\/2ix + e
Yy 2\/5
() — ¢ v/2iz + &
Yy 2\/5
y(z) =0
X
) — ———
y(z) WG
i
) = ——
y(z) WG
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5.6 problem 22

Internal problem ID [5328]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 9. Equations of first order and higher degree. Supplemetary problems.
Page 65

Problem number: 22.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_ symmetries], _rational]

vy’ +3yz —y =0

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 119

Ldsolve (y(x)"2%diff (y(x) ,x) "2+3*x*diff (y(x) ,x)-y(x)=0,y(x), singsol=all) J
B (—18.%‘2)%
YT
(-182%)°  V/3(-18¢)°
Y 1 1
_(-182%)F /3 (—182?)"
V= . 4
y=0
~Z 3(4_d*+3V4_a*+9+9) 2
y = RootOf (— In (z) + / — > a(d @ 19) d_a+c |3
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v/ Solution by Mathematica
Time used: 0.574 (sec). Leaf size: 239

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

y(z) = €3 V=37 + e

y(z) = —/—1e3 /—3z + e
y(z) = (=1)Pe3 Y =3z + e
y(z) = €3 3z + e

y(2) = —V~1e3 V3o + et
y(z) = (=1)%2e3 Bz + e
(

y(z) = 0

2/3
y(z) = — (—g) z*/?

3\ 2/3
y(z) — —<§) */?

Y132/32/3
y(z) — o2
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5.7 problem 23

Internal problem ID [5329]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 9. Equations of first order and higher degree. Supplemetary problems.
Page 65

Problem number: 23.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_ symmetries], _Clairaut]

Yy’ —yz+y=0

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

Ldsolve (diff (y(x),x) " 2-x*diff (y(x) ,x)+y(x)=0,y(x), singsol=all) J
YT
Y= —c% + iz

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 25

-

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

| —

y(z) = c1(z — 1)
y(z) - %2
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5.8 problem 24

Internal problem ID [5330]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 9. Equations of first order and higher degree. Supplemetary problems.
Page 65

Problem number: 24.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_ symmetries], _rational]

1633y — dy/z +y =0

v/ Solution by Maple
Time used: 0.11 (sec). Leaf size: 97

r

N
Ldsolve (16*y (x) "3*diff (y(x) ,x) "2-4*x*diff (y(x) ,x)+y(x)=0,y(x), singsol=all) J

_ -2
Y=
V2
Y=
V2+yx
Yy=- 5
V2yz
Yy= 9
y=0
2 2(4 o' —v—4 d+1-1
y = RootOf (—In(x)—l—/ - (4_c A7 azi;)— )d_a+cl>\/5
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v/ Solution by Mathematica
Time used: 0.563 (sec). Leaf size: 303

LDSolve [16*y[x] ~3*y' [x] "2-4*x*y' [x]+y[x]==0,y[x],x,IncludeSingularSolutions ->J True]

C1 4 s
y(x) = —et e —ix
y(x) = —iet Ve —ix
1l 4
Yylxr) = 1e4 ver —ax
1 4
Yylr) > et Vel —ix

[en}
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5.9 problem 25

Internal problem ID [5331]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 9. Equations of first order and higher degree. Supplemetary problems.
Page 65

Problem number: 25.

ODE order: 1.

ODE degree: 5.

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

oy — gyt + (2 + 1)y’ — 2oy + (z+ %)y —y =0

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

-

dsolve(x*diff(y(x),x)‘5—y(x)*diff(y(x),x)‘4+(1+x‘2)*diff(y(x),x)‘3—2*x*y(x)*d%ff(y(x),x)‘2+(

N\

3
y=c t+azx
3
y:clx2
y=car+ —
G
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v/ Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 142

LDSolve [xxy' [x]~5-y [x]*y' [x]~4+(1+x"2)*y' [x] ~3-2%x*y [x]*y' [x] ~2+(x+y [x] ~2) *y' [}t] -y [x]==0,y[x]

1
y(z) = aqr+ —
(4]
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5.10 problem 26

Internal problem ID [5332]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 9. Equations of first order and higher degree. Supplemetary problems.
Page 65

Problem number: 26.

ODE order: 1.

ODE degree: 2.

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

2y’ —yy' —y=0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 32

r

Ldsolve(x*diff(y(x),x)”2-y(x)*diff(y(x),x)-y(x)=0,y(x), singsol=all)

| —

y=0
2
- (LambertW (E) — 1) x

LambertW <ﬁ—f)
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v/ Solution by Mathematica
Time used: 2.255 (sec). Leaf size: 158

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

Solve —yi::) +£_11\/y(;16) \/y(xm) +4—log <\/@ +4—\/@) = —@4—01&(3:)]

o322 P T g (T ) bt

+ ¢, y(a:)]

y(z) =0
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5.11 problem 27

Internal problem ID [5333]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 9. Equations of first order and higher degree. Supplemetary problems.
Page 65

Problem number: 27.

ODE order: 1.

ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

y— 2/ —y*y° =0

v/ Solution by Maple
Time used: 0.485 (sec). Leaf size: 107

Ldsolve (y(x)=2*x*diff (y(x) ,x)+y(x) "2*diff (y(x),x)"3,y(x), singsol=all) J

y=— 3
29134 (—1%)1
v= 3
212535 (—2?)1
v=- 3
212131 (—z3)4
3
y=0
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v/ Solution by Mathematica
Time used: 0.111 (sec). Leaf size: 119

LDSolve [y [x]==2%x*y' [x]+y[x] ~2*y' [x] "3,y [x] ,x,IncludeSingularSolutions -> True}]

y(z) = —v2cz + 3
y(x) = V20 + ¢

y(z) = (=1 —i) (2)3/4 2/
y(z) = (1—i) @)3/4 2/
y(z) = (=1 +1) (;)3/4 /A

y(z) = (1+1) (;)3/4 23/
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5.12 problem 28

Internal problem ID [5334]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 9. Equations of first order and higher degree. Supplemetary problems.
Page 65

Problem number: 28.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

/

v —yz—y=0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 77

Ldsolve (diff (y(x),x) " 2-x*diff (y(x),x)-y(x)=0,y(x), singsol=all) J
o L Vet
V2 —2v/22+ 4y 3 3
c1 2x  Vx?+4y

+5 - ——=—=0
V2 + 222 +4y 3 3
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v/ Solution by Mathematica
Time used: 60.129 (sec). Leaf size: 1003

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

(IL‘Z + €/—£L'6 + 2063011173 + 8\/6301 (—1‘3 + 63(:1) 3 + 866c1> 2 + 8e3clx

y(z) —
4{’/—956 + 20e3c113 + 8\/63"1 (—ax3 + e3e1) 3 4 8eber
1 i(vV3 —1) x(x® + 83
y(x) N g 41,2_ <\/_ ) ( )
{’/ — 6 + 203173 + 8 /€31 (—x3 + 31) 3 + 8ebr
+ z(\/§ + z) {‘/—xﬁ + 20e3c1 3 + 8\/6301 (—x3 + e3c1) 3 4 8eber
1 i(v/3+1) z(x® + 83
y(x)—>§ 472 + (\/_ ) ( )
{’/—xﬁ' + 20e3c123 + 8\/6301 (—x3 4 e31) 3 4 8eber
— (1 + z\/§> {’/—xﬁ + 20e3e153 + 8 /€301 (—x3 + e301) 3 + 8eber
y(z)

2/254 4 22/3 (—2:106 — 10e31 23 4 \/ e3c1 (43 + eder) 3 + 6601> 2/3 4 Ag? \3/ —2x8 — 10e3c123 + /€31 (42

8{'/ —216 — 10e3c1 23 + \/ e3c1 (43 + e3e1) 3 4 eber

2v2(1 + iv/3) z(—2® + 2¢%)
{3/ —276 — 10e3e123 4 (/€31 (413 + e3e1) 3 4 ber

1 2
y(z) — 16 8z +

+32%/3 <\/§ + z) {’/—2366 — 10e3e173 4 (/€31 (43 + e3e1) 3 4 eber

2iv2(V3 +1) z(z® — 2e%)
{‘/_2$6 — 10e3c123 4+ \/6301 (4m3 + e3c1) 3 4 ebar

1 2
y(x) — 16 8z +

_ 22/3 (1 + ,”\/§> </—2.’136 _ 106301.’133 + \/6301 (4:[3 + e3c1) 3 + 6601
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5.13 problem 29

Internal problem ID [5335]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952
Section: Chapter 9. Equations of first order and higher degree. Supplemetary problems.

Page 65

Problem number: 29.

ODE order:

1.

ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

y—(1+y)z—y*=0

v/ Solution by Maple

Time used: 0.016 (sec). Leaf size: 39

Ldsolve(y(x)=(1+diff(y(x),x))*x+diff(y(x),x)‘2,y(x), singsol=all) J

z_q z_q 2
y= <LambertW (61622 ) — g + 2) x+ <LambertW (01622 > — g + 1)

v Solution

by Mathematica

Time used: 1

.048 (sec). Leaf size: 177

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

Solve

_—\/w2 + 4y(z) — 4z + 21log <\/a:2 +4y(x) — 4z —a:—|—2>

—2log <—x\/z2 + 4y(z) — 4z + 2* + dy(z) — 27 — 4) +z = ¢, y(x)]

Solve

_—4arctanh<(x —5)v/2? +4y(z) — 4o — o — dy(x) + Tz — 6)

(z — 3)\/22 + 4y(z) — 4z — 22 — 4y(z) + 5z — 2

+ Va2 +4y(z) — 4+ = Clay(x)]
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5.14 problem 30

Internal problem ID [5336]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 9. Equations of first order and higher degree. Supplemetary problems.
Page 65

Problem number: 30.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

y—2y —\y*+1=0
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v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 221

Ldsolve(y(x)=2*diff(y(x),x)+sqrt(1+diff(y(x),x)‘2),y(x), singsol=all)

(y+1)>—2y +2
x+\/ — arcsinh @
2 3
6 — 2y \/(y—l Y +2y+2
— arctanh
4y +17? -2y +2

6+ 2y
/(g - 1% + 29 +2

+ arctanh —In(y+1)—c; =0

\/(y+1) —2y+2

T — + arcsinh (

w\a
<

)

\/(y +2y+2

2

62y

+ arctanh
4/(y+ 1) — 2y +2

2
— arctanh 6+2y —In(y+1)—c1 =0
4\/(y )? +2y 42

v/ Solution by Mathematica
Time used: 60.301 (sec). Leaf size: 4821

LDSolve [y [x]==2*y' [x]+Sqrt[1+y' [x]~2],y[x],x,IncludeSingularSolutions -> True]J

Too large to display
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5.15 problem 31

Internal problem ID [5337]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 9. Equations of first order and higher degree. Supplemetary problems.
Page 65

Problem number: 31.

ODE order: 1.

ODE degree: 2.

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

yy'? —y'z+3y=0

v/ Solution by Maple
Time used: 2.609 (sec). Leaf size: 153

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

1 az:2—]é2y2 5 5
arctanh P 5 arctanh ( 3 ) 51n <2a:m42ry > In ( y )
In (z) - T 1 A B
1 x2—§2y2 5 5
arctanh T 5 arctanh 3 51n <2w%> In (¥)
In (z) + 4 - 4 + 8 4 —a=0
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v/ Solution by Mathematica
Time used: 60.281 (sec). Leaf size: 1131

kDSolve [y [x]*y' [x]"2-x*y' [x]+3%y[x]==0,y[x],x,IncludeSingularSolutions -> True}]

y(z) —
— \/ Root [62208#1° + 6220804122 + #1° 2488320z — 864e81) + #1° (497664026 + 16416€5172) -

y(x)
N \/ Root [6220841° + 62208041422 + #1° (2488320a* — 864€51) + #12 (49766405 + 16416¢5122) + -

y(z) —
— \/ Root [62208#1° + 6220804122 + #1° 2488320z — 864e81) + #1° (497664025 + 16416€5°122) -

y(z)
— \/ Root [62208#1° + 6220804172 + #1° (2488320z* — 864e1) + #17 (497664026 + 16416€5°172) + :

y(z) -
— \/ Root [6220841° + 6220804172 + #1° 2488320z — 864e8e1) + #1° (497664026 + 16416€5172) -

y(z)
- \/ Root [62208#1° + 6220804122 + #1° (2488320z* — 864e1) + #1° (497664025 + 16416€3122) + :

y(z) -
— \/ Root [62208#1° + 6220804122 + #1° 2488320z — 864e81) + #1° (497664026 + 16416€5°122) -

y(z)
— \/ Root [62208#1° + 6220804172 + #1° (2488320z* — 864e1) + #17 (497664026 + 16416€5132) + :

y(z) =
—\/ Root [6220841° + 62208041422 + #1° (24883202 — 864€51) + #12 (49766405 + 16416¢31.22)

y(z)
— \/ Root [62208#1° + 6220804122 + #1° (2488320z* — 864e81) + #1° (497664025 + 16416€3122) + :
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6 Chapter 10. Singular solutions, Extraneous loci.
Supplemetary problems. Page 74
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6.4 problem 13 . . . . . .. 154
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6.7 problem 16 . . . . . . . .. 160
6.8 problem 17 . . . . . .. 163
6.9 problem 18 . . . . . .. 164
6.10 problem 19 . . . . . .. 165
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6.1 problem 10

Internal problem ID [5338]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 10. Singular solutions, Extraneous loci. Supplemetary problems. Page 74
Problem number: 10.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_ symmetries], _Clairaut]

y—yz+2y°=0

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

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

N J

yzg

y=—2c+cix
v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 25

‘ DSolvel[y[x]==y' [x]*x-2*y' [x]~2,y[x],x,IncludeSingularSolutions -> Truel

y(x) = c1(z — 2¢1)

y(z) — %
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6.2 problem 11

Internal problem ID [5339]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 10. Singular solutions, Extraneous loci. Supplemetary problems. Page 74
Problem number: 11.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_ symmetries], _rational]

vy + 3y —y=0

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 119

dsolve(y(x) ~"2*diff (y(x) ,x) "2+3*x*diff (y(x),x)-y(x)=0,y(x), singsol=all)

N J

B (—18x2)%
Y=
C(F18)°  iV3(-182?%)°
V= 4 4
_(-182%)%  iy/3(—182?)"
V= i T 4
y=0
-2 3(4_d*-3V4_d+9+9) 2
= fl—1 — — — 3
y = RootO ( n(x)—i—/ > a(d @19 d_a+c |z
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v/ Solution by Mathematica
Time used: 0.597 (sec). Leaf size: 239

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

y(z) = €3 V=37 + e

y(@) = —V 1% VBT e
y(z) = (=1)Pe3 Y =3z + e
y(z) = €3 3z + e

y(2) = —V~1e3 V3o + et
y(z) = (~1)*%e3 V3o + et
(

y(z) = 0

2/3
y(z) = — (—g) z*/?

3\ 2/3
y(z) — —<§) */?

Y132/32/3
y(z) — o2
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6.3 problem 12

Internal problem ID [5340)]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 10. Singular solutions, Extraneous loci. Supplemetary problems. Page 74
Problem number: 12.

ODE order: 1.

ODE degree: 2.

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

zy? — 2y = —dz

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

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

N J

y=-—2z
Yy =2
(—%:—4)01
1
y=-

v/ Solution by Mathematica
Time used: 0.271 (sec). Leaf size: 43

‘ DSolve [x*y' [x] ~2-2*y[x]*y' [x]+4*x==0,y[x],x,IncludeSingularSolutions -> True] ‘

y(z) = —2z cosh(—log(z) + ¢1)
y(x) — —2x cosh(log(z) + ¢1)

Y
y(z) = 2z

z) = —2x

(
(
(
(
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6.4 problem 13

Internal problem ID [5341]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 10. Singular solutions, Extraneous loci. Supplemetary problems. Page 74
Problem number: 13.

ODE order: 1.

ODE degree: 2.

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

zy’ — 2y +2 ==z

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 36

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

(" +1)a
Y= 77 alaten

Y=z
v/ Solution by Mathematica
Time used: 0.153 (sec). Leaf size: 78

LDSolve [x*xy' [x]~2-2*y[x]*y' [x]+x+2*y[x]==0,y[x],x,IncludeSingularSolutions -> jl‘rue]

1
y(z) — —56_61x2 +z— e

e @

2

y(z) = —e2° + 1 —
y(z) =z — V2
y(z) — (1 + \/§> x
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6.5 problem 14

Internal problem ID [5342]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 10. Singular solutions, Extraneous loci. Supplemetary problems. Page 74
Problem number: 14.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

By —1)°y? -4y =0
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v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 689

Ldsolve((B*y (x)-1)"2xdiff (y(x),x) "2=4*y(x) ,y(x), singsol=all) J
y=0
y
1
(108¢; — 108z +12,/81¢f — 162¢,2 + 8127 — 12)° 5
= +
6

(108c1 — 108z + 121/81c2 — 162¢,2 + 8122 -

[un

(108c1 — 108z + 121/81¢} — 162¢,z + 8127 — 12) ’ ]

12

<10801 — 108z + 121/81¢? — 162¢;x + 8112

=

(108c1 — 108z + 12/81¢ — 162c,z + 8122 — 12) 1

12

<10801 — 108z + 121/81¢? — 162¢;x + 8142

W=

(1082 — 108¢; + 12/81¢ — 162,z + 8127 — 12) 5
+
6

(1082 - 108¢; +12/81¢f — 162, + 8122 -

W=

(1082 — 108¢, + 12/81¢ — 162,z + 812 — 12) .

12

<108w — 108¢; + 12+/81c% — 162¢17 + 814

1
(1082 — 108¢; +12/81¢f — 162¢,2858122 — 12)° )

12

(108x — 108¢; + 12+/81c2 — 162¢1x + 8122



v/ Solution by Mathematica
Time used: 4.472 (sec). Leaf size: 892

kDSolve [(3*y[x]-1)~2*y' [x] “2==4xy[x],y[x] ,x,IncludeSingularSolutions -> Truel J

y(z

)
(2 + {’/108x2 +3v3/(—2z + ¢1)? (10822 — 108c; ¢ — 16 4 27¢12) — 108c,z — 8 + 27012> 2
_>

6{’/108392 +3v3/(—2z + ¢1)2 (10822 — 108c;z — 16 + 27¢12) — 108¢,x — 8 + 27¢;2

1 .
y(z) — o (2z <\/§

+i> §/108$2 +3v3/(—2x + ¢1)2 (10822 — 108c,x — 16 + 27¢,2) — 108c; — 8 + 27¢;?
—8 — 81v/3
+ iv/3
{’/108:152 + 3\/3\/(—2x + ¢1)2 (10822 — 108¢c,z — 16 + 27¢12) — 108¢,x — 8 + 27¢;2

+16)

+i\/§> Q/ 10822 + 3v/3+/(—2z + ¢1)? (10822 — 108c,x — 16 + 27¢12) — 108¢,z — 8 + 27¢; 2
N —8+8iv/3
\3/1083U2 +3v3y/(—2z + ¢1)? (10822 — 108c;, = — 16 4 27¢12) — 108¢,z — 8 + 27¢,2

1
y(z) — 2 —2(1

+ 16
y(@)
(2 + {’/1089:2 +3v3/ (2 + ¢1)? (10822 + 108c;z — 16 + 27¢,2) + 108c,z — 8 + 27012> 2
_>
66/108x2 +3v3/(2z + ¢1)? (10822 + 108c;z — 16 + 27¢,2) + 108¢,x — 8 + 27¢;2
y(z) — 1 2 <\/§
24

-I-i) </108:1;2 + 3\/5\/(2.15 + ¢1)2? (1082437108¢; = — 16 + 27¢12) + 108¢,x — 8 + 27¢;2
8(1+1iv3)




6.6 problem 15

Internal problem ID [5343]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 10. Singular solutions, Extraneous loci. Supplemetary problems. Page 74
Problem number: 15.

ODE order: 1.

ODE degree: 2.

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

y+yz—az'y* =0

v/ Solution by Maple
Time used: 0.25 (sec). Leaf size: 135

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

N

_ 1
Y= T2

_ —a(2iz— ) — ¢} — 222
v= 2c3x?

_ —a(-2iz—c¢) - —22?
v= 2c3x?

_a(Ziztc)—222 -2
v= 2c3x?

_a(-2iz4c¢)—222 -
v= 2c3x?
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v/ Solution by Mathematica
Time used: 0.498 (sec). Leaf size: 123

kDSolve [y [x]==-x*y' [x]+x~4*y' [x] "2,y[x],x,IncludeSingularSolutions -> True] J

[ z\/4x?y(x) + 1arctanh< 4x%y(x) + 1)

4z*y(z) + 22

Solve - %log(y(w)) = q, y(x)]

[ 2/4z%y(z) + 1arctanh( 422y(x) + 1) 1

Solve oy @) £ 22 5 log(y(z)) = c1, y(x)]

y(x) =0
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6.7 problem 16

Internal problem ID [5344]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 10. Singular solutions, Extraneous loci. Supplemetary problems. Page 74
Problem number: 16.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

2y —y° — 4z =0

160



v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 696

Ldsolve(2*y(x)=diff (y(x) ,x) "2+4*x*diff (y(x),x),y(x), singsol=all) J

1

(120180744 120402 »
+ - .
2

(1201—8x3+4\/m)

y= s
(1261 — 8% + 4/~ 12027 + 98 .

+2 ' s
e 2 )

ol

W=

=

(12(;1 —81;3+

1
2

3
(1261_8m3 4 _120123-{-90%) 2
> T — X — -

— . §
(1261—8z3+4 —12013:34-90%)

y
1
( (1201 —813+4\/m) 3
3

o=

(12, — 80% + 4/~ 12125 + 98 .

+2| - :
(1200 — 820+ 4/~ 1265+ 92

W=

1

3
(1201—8z3+4 _1201903_,_90%) ]
2z
T

iv3 , :
(1201 —8x3+4,/—12¢1 w3+9c§)

Yy
1
(1201 —8344 —1201w3+9c%) 3
V3

1
2

— 3
(1201 8x3+4,/—12¢c123 90%) i
> T — T+ 5

— . :
(1261—8w3+4 —12c1w3+gc§)

161

(1261 —8234_.




v/ Solution by Mathematica

Time used: 60.241 (sec). Leaf size: 1344

kDSolve [2xy [x]==y' [x] “2+4*x*y' [x],y[x] ,x,IncludeSingularSolutions -> Truel

(23 + 2v/2e%)

+
(’/ — a6 + 5v/2e3e193 4 \/ e3a (—16\/5369 + 24e3e126 — 61/2e801 73 + 69°1> + efer

+ {’/—zﬁ + 5v/2e3e13 + \/6361 (—16\/53109 + 24e3e156 — G4/2ebe173 + egcl> + eba

(1+4v3) z(2® + 2v/2€3)
\S/ — a6 + 5v/2e3e123 4 \/ 3 <—16\/§x9 + 24e3e126 — 61/2¢801 73 + 6901> + eba
+ z(\/§

+i) i/—:vﬁ + 5v/2e3e123 + \/6301 (—16\/51’9 + 24e3er 36 — 6v/2eb113 + 6901) + efat

(V3 +1igr (22 + 2v/2€3)

\?’/—xﬁ + 5v/2e3c123 + \/6301 (—16\/5359 + 24e3c156 — 64/2ebe173 + egcl) + eba



6.8 problem 17
Internal problem ID [5345]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 10. Singular solutions, Extraneous loci. Supplemetary problems. Page 74
Problem number: 17.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

y(3 —4y)*y  + 4y =4

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

Ldsolve (y(x)*(3-4*y(x)) ~2xdiff (y(x) ,x) "2=4*(1-y(x)),y(x), singsol=all) J
y=1
v'y—1)
T+ —F—>=——c =0
V=y(y—1)
2
-1

I (k) S

V-yy—1)

v/ Solution by Mathematica
Time used: 60.264 (sec). Leaf size: 3751

Vs N

kDSolve [y [x]*(3-4*y[x]) ~2*y' [x] "2==4*(1-y[x]),y[x],x,IncludeSingularSolutions J—> True]

Too large to display
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6.9 problem 18

Internal problem ID [5346]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 10. Singular solutions, Extraneous loci. Supplemetary problems. Page 74
Problem number: 18.

ODE order: 1.

ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Y — dy'zt + 8yz® =0

v/ Solution by Maple
Time used: 0.141 (sec). Leaf size: 26

dsolve(diff (y(x),x) "3-4*x"4*diff (y(x),x)+8*x"3*y(x)=0,y(x), singsol=all)

N J

oz 1
Y= 9 8¢c3
y=cx’

X Solution by Mathematica

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

‘ DSolve[y' [x] "3-4*x"4xy' [x]+8*x~3*y[x]==0,y[x],x,IncludeSingularSolutions -> T#ue]

Timed out
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6.10 problem 19

Internal problem ID [5347]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 10. Singular solutions, Extraneous loci. Supplemetary problems. Page 74
Problem number: 19.

ODE order: 1.

ODE degree: 2.

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

(V”+Q(w—w”—@+yyf=0

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 106

[dsolve((diff(y(x),x)‘2+1)*(x—y(x))‘2=(x+y(x)*diff(y(x),x))‘2,y(x), singsol=a¥})

y=0

72 ®+v2_3—4 a®+2
y = RootOf (—2 In(z) — (/ —a + \/a_(a = +I)a + _ad_a> + 201) T

VOV (a— 1)2 —2 a2

d 2
_a(_a®+1) —at2e | @

y = RootOf | —21n (z) + /
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v/ Solution by Mathematica
Time used: 4.36 (sec). Leaf size: 167

LDSolve [(y' [x]~2+1)* (x-y [x]) ~2==(x+y [x]*y' [x])"2,y[x],x, IncludeSingularSolutiofxs -> True]

y(z) — —\/—w <x—|— 2e%> —e?
y(z) — \/—x (x + 2e%> —e?
y(z) = e? — \/:1: (—a: + 2e%>

y(z) — \/x (—x + 2e%> +e?

y(z) = —vV—a?
y(z) = vV—a2?
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7 Chapter 12. Linear equations of order n.

Supplemetary problems. Page 81

7.1 problem 10
7.2 problem 11
7.3 problem 12
7.4 problem 13
7.5 problem 14
7.6 problem 15
7.7 problem 16
7.8 problem 17
7.9 problem 18
7.10 problem 19
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7.1 problem 10

Internal problem ID [5348]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 12. Linear equations of order n. Supplemetary problems. Page 81
Problem number: 10.

ODE order: 2.

ODE degree: 1.

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

y'+y —6y=0

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

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

y = c1e*” + cpe”

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

LDSolve [y'' [x]+y' [x]-6%y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(z) = e (c26® + 1)
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7.2 problem 11

Internal problem ID [5349]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 12. Linear equations of order n. Supplemetary problems. Page 81
Problem number: 11.

ODE order: 3.

ODE degree: 1.

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

y" — 6y’ +12y — 8y =0

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

Ldsolve(diff(y(x),x$3)—6*diff(y(x),x$2)+12*diff(y(x),x)—8*y(x)=0,y(x), singso%fall)

y= c16%® + x e¥cy + 22e¥ ey

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

LDSolve [y''' [x]-6*y'' [x]+12*y' [x]-8*y[x]==0,y[x],x,IncludeSingularSolutions ->J True]

y(z) = e*(x(c3z + ¢3) + 1)
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7.3 problem 12

Internal problem ID [5350]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 12. Linear equations of order n. Supplemetary problems. Page 81
Problem number: 12.

ODE order: 2.

ODE degree: 1.

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

y// _ 3y/ 4 2y — eSm

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

-

Ldsolve(diff(y(x),x$2)—3*diff(y(x),x)+2*y(x)=exp(5*x),y(x), singsol=all)

~—

e4a:
y= (E +cie” + 02> e”

v Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 29

r

N
LDSolve [y'' [x]-3*y' [x]+2*y[x]==Exp[5*x],y[x],x,IncludeSingularSolutions -> Truel]

5z

y(a:) — E + clez + 02623E
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7.4 problem 13

Internal problem ID [5351]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 12. Linear equations of order n. Supplemetary problems. Page 81
Problem number: 13.

ODE order: 2.

ODE degree: 1.

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

Y’ + 9y = cos ()

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

e

tdsolve(diff(y(x),x$2)+9*y(x)=x*cos(x),y(x), singsol=all)

~—

sin (z) 4 Toos (x)
32 8

y = ¢y 8in (3x) 4 ¢; cos (3z) +

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 32

LDSolve [y'' [x]+9*y[x]==x*Cos[x],y[x] ,x,IncludeSingularSolutions -> Truel

y(z) — 3—12(sin(m) + 4z cos(x)) + ¢1 cos(3x) + co sin(3x)
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7.5 problem 14

Internal problem ID [5352]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 12. Linear equations of order n. Supplemetary problems. Page 81
Problem number: 14.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, ‘_with_symmetry_[O,}

22y’ —3y'r+4y =0

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

-

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

~—

y = ciz’ + In(z) 2%cy

v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 18

‘ DSolve [x~2xy' ' [x]-3*x*y' [x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> Truej]

y(x) = 2*(2czlog(z) + ¢1)
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7.6 problem 15

Internal problem ID [5353]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 12. Linear equations of order n. Supplemetary problems. Page 81
Problem number: 15.

ODE order: 3.

ODE degree: 1.

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

3,.m

" +y'z — y = 3z*

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 25

-

Ldsolve (x73*diff (y(x) ,x$3)+x*diff (y(x) ,x)-y(x)=3*x"4,y(x), singsol=all)

~—

4

y = %+clx+621n(x)x+03ln(x)2x

v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 31

‘ DSolve[x~3*y''' [x]+x*y' [x]-y[x]==3*x"4,y[x],x,IncludeSingularSolutions -> Trué]

4

y(r) — % + 12 + cszlog?(z) + cox log(z)
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7.7 problem 16
Internal problem ID [5354]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 12. Linear equations of order n. Supplemetary problems. Page 81
Problem number: 16.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, ‘_with_symmetry_[O,}

xy" _ y/ +4yx3 — 0

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

-

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

~—

y = ¢ sin (2°) + ¢ cos (z?)
v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 20

e B

kDSolve [x*xy'' [x]-y' [x]+4*x~3*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel J

y(z) = c1 cos (2*) + co sin (z?)
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7.8 problem 17

Internal problem ID [5355]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 12. Linear equations of order n. Supplemetary problems. Page 81
Problem number: 17.

ODE order: 2.

ODE degree: 1.

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

y// + y/2 -1

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

dsolve(diff (y(x) ,x$2)+diff (y(x),x) "2+1=0,y(x), singsol=all)

N J

y=In <_M)

sec (x)

v/ Solution by Mathematica
Time used: 1.861 (sec). Leaf size: 16

LDSolve [y''[x]+y' [x]~2+1==0,y[x],x,IncludeSingularSolutions -> Truel J

y(z) — log(cos(z — ¢1)) + ¢2
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7.9 problem 18

Internal problem ID [5356]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 12. Linear equations of order n. Supplemetary problems. Page 81
Problem number: 18.

ODE order: 2.

ODE degree: 1.

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

vy +y" =2

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

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

N J

y= \/—2c1x + 222 + 2¢9

Yy = —\/—2clx + 222 + 2¢5

v Solution by Mathematica
Time used: 6.295 (sec). Leaf size: 101

e hY

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

N\ J

VAT + c2)? — e2a
y(iL’) - - \/§

6201

y(x) — \/2(.7: +c2)? — 5

y(@) = —vV2/(z + )2
y(@) = V2V/(z +c2)?
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7.10 problem 19

Internal problem ID [5357]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 12. Linear equations of order n. Supplemetary problems. Page 81
Problem number: 19.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x], [_2nd_order, _reducible, _mu_x_y1],

vy +y° =0

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

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

N J

y=0

y==a

y = eLambertW((w+cz)e°1 e_l)—cl+1
v/ Solution by Mathematica

Time used: 60.091 (sec). Leaf size: 26

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

T+ Co
V@) = e w1 o))
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8.1 problem 16

Internal problem ID [5358]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank

Ayres. McGraw Hill 1952

Section: Chapter 13. Homogeneous Linear equations with constant coefficients. Supplemetary

problems. Page 86
Problem number: 16.
ODE order: 2.

ODE degree: 1.

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

y' +2y —15y =0

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

-

dsolve(diff (y(x) ,x$2)+2*diff (y(x) ,x)-15*y(x)=0,y(x), singsol=all)

N\

y = 1€’ + cpe™"

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

-

LDSolve [y'' [x]+2*y' [x]-15%y[x]==0,y[x] ,x,IncludeSingularSolutions -> Truel

-/

y(x) — e (0268”” + cl)
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8.2 problem 17

Internal problem ID [5359]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank

Ayres. McGraw Hill 1952

Section: Chapter 13. Homogeneous Linear equations with constant coefficients. Supplemetary

problems. Page 86
Problem number: 17.
ODE order: 3.

ODE degree: 1.

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

y/// + y// _ zy/ =0

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

-

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

N\

y=c +e *cy+ e“cs
v/ Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 25

-

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

-/

1 —2z T
y(z) — —gae + coe” + c3

180



8.3 problem 18

Internal problem ID [5360)]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank

Ayres. McGraw Hill 1952

Section: Chapter 13. Homogeneous Linear equations with constant coefficients. Supplemetary

problems. Page 86
Problem number: 18.
ODE order: 2.

ODE degree: 1.

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

v +6y'+9y=0

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

-

dsolve(diff (y(x) ,x$2)+6*diff (y(x) ,x)+9*y(x)=0,y(x), singsol=all)

N\

y=cie 3 +cxe

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 18

-

LDSolve [y'' [x]+6%y' [x]+9*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

-/

y(x) — e 32 (coz + ¢1)
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8.4 problem 19

Internal problem ID [5361]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 13. Homogeneous Linear equations with constant coefficients. Supplemetary
problems. Page 86

Problem number: 19.

ODE order: 4.

ODE degree: 1.

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

y/lll _ 6y/// + 12y// _ 8y/ — 0

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

-

dsolve (diff (y(x),x$4)-6xdiff (y(x),x$3)+12+diff (y(x),x$2)-8*diff (y(x),x)=0, y(x\? , singsol=all)

N\ J

Y = c1 + c2e®® + ze*%cy + 2%y

v/ Solution by Mathematica

Time used: 0.03 (sec). Leaf size: 43

-

N
LDsolve [y''' ' [x]-6xy' "' [x]+12%y"' ' [x]-8*y' [x]==0,y[x] ,x,IncludeSingularSolutionjs -> True]

y(z) — ieh (c3(22% — 22+ 1) + 2(22 — 1) + 2¢1) + ¢4
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8.5 problem 20

Internal problem ID [5362]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 13. Homogeneous Linear equations with constant coefficients. Supplemetary
problems. Page 86

Problem number: 20.

ODE order: 2.

ODE degree: 1.

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

y' — 4y +13y =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 25

-

dsolve(diff (y(x) ,x$2)-4*diff (y(x),x)+13*y(x)=0,y(x), singsol=all)

N\ J

y = c1e*” sin (3) + coe” cos (3x)

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

LDSolve [y'' [x]-4*y' [x]+13%y[x]==0,y[x] ,x,IncludeSingularSolutions -> Truel J

y(x) — €**(cy cos(3z) + ¢ sin(3z))
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8.6 problem 21

Internal problem ID [5363]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 13. Homogeneous Linear equations with constant coefficients. Supplemetary
problems. Page 86

Problem number: 21.

ODE order: 2.

ODE degree: 1.

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

y' +25y=0

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

-

dsolve(diff (y(x),x$2)+25*y(x)=0,y(x), singsol=all)

N\ J

y = ¢ sin (5z) + ¢ cos (5x)
v/ Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 20

LDSolve [y'' [x]+25*y[x]==0,y[x],x,IncludeSingularSolutions -> True] J

y(z) — c1 cos(bx) + cosin(5zx)
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8.7 problem 22

Internal problem ID [5364]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 13. Homogeneous Linear equations with constant coefficients. Supplemetary
problems. Page 86

Problem number: 22.

ODE order: 3.

ODE degree: 1.

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

yl// _ yl/ +9y/ _ gy — 0

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

-

dsolve(diff (y(x) ,x$3)-diff (y(x) ,x$2)+9*diff (y(x),x)-9*y(x)=0,y(x), singsol=ali)

y = ¢1€° + ¢y 8in (3z) + c3 cos (3x)
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 26

LDSolve [y''' [x]-y'' [x]+9%y' [x]-9*y[x]==0,y[x],x,IncludeSingularSolutions —-> Trj.\e]

y(z) — c3e” + ¢1 cos(3z) + 2 sin(3z)
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8.8 problem 23

Internal problem ID [5365]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 13. Homogeneous Linear equations with constant coefficients. Supplemetary
problems. Page 86

Problem number: 23.

ODE order: 4.

ODE degree: 1.

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

y/l// _|_ 4y// — 0

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

-

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

N\ J

Y = €1 + o + c38in (2z) + ¢4 cos (2x)

v/ Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 32

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

1 1
y(x) = cz — e cos(2z) — 162 sin(2z) + ¢3
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8.9 problem 24

Internal problem ID [5366]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 13. Homogeneous Linear equations with constant coefficients. Supplemetary
problems. Page 86

Problem number: 24.

ODE order: 4.

ODE degree: 1.

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

y//ll _ Gy/// + 13y// _ 123// + 4y — 0

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

-

dsolve(diff (y(x),x$4)-6*diff (y(x),x$3)+13*diff (y(x),x$2)-12xdiff (y(x),x)+4*y (}()=0 ,y(x), sing

y = c1e?® 4+ ze?®cy + e%cy + i’z

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 29

-

N
LDsolve [y''''[x]-6xy'"'"' [x]+13*y' "' [x]-12*%y' [x]+4*y[x]==0,y[x] ,x,IncludeSingularjo'olutions -> Tr

y(x) = €(cse” + z(cse” + c2) + 1)
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8.10 problem 25

Internal problem ID [5367]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 13. Homogeneous Linear equations with constant coefficients. Supplemetary
problems. Page 86

Problem number: 25.

ODE order: 6.

ODE degree: 1.

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

y(ﬁ) + gyllll + 24y// + 16y — 0

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

Ldsolve(diff(y(x),x$6)+9*diff(y(x),x$4)+24*diff(y(x),x$2)+16*y(x)=0,y(x), singfol=all)

y = ¢ 8in (x) + ¢y cos (z) + c3sin (2z) 4 ¢4 cos (2x) + cs sin (2z)  + cg cos (2z) z

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 40

( N
LDSolve Ly''' ' [x]+9%y' ' [x]+24*y ' ' [x]+16%y [x]==0,y [x] ,x,IncludeSingularSolutjions -> True]

y(x) = (coz + ¢1) cos(2x) + cg sin(x) + cos(z)(2(caz + c3) sin(z) + ¢s)
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9.1 problem 11

Internal problem ID [5368]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 14. Linear equations with constant coefficients. Supplemetary problems.
Page 92

Problem number: 11.

ODE order: 2.

ODE degree: 1.

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

y' —4y' +3y=1

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

e hY

dsolve(diff (y(x) ,x$2)-4*diff (y(x),x)+3*y(x)=1,y(x), singsol=all)

N\ J

1
Y = e’ + cre” + 3

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 23

r

LDSolve [y'' [x]-4xy' [x]+3*y[x]==1,y[x],x,IncludeSingularSolutions -> True] J

1
y(x) — c1€” + cpe®® + 3

190



9.2 problem 12

Internal problem ID [5369]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 14. Linear equations with constant coefficients. Supplemetary problems.
Page 92

Problem number: 12.

ODE order: 2.

ODE degree: 1.

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

y//_4y/ =5

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

e hY

dsolve(diff (y(x) ,x$2)-4*diff (y(x),x)=5,y(x), singsol=all)

N\ J

_ ce®® 5z +e
Y 4 1 2
v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 24
LDSolve [y'' [x]-4xy' [x]==5,y[x],x,IncludeSingularSolutions -> True] J

or 1 .
y(w)—)—z—i-zcle +cy
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9.3 problem 13

Internal problem ID [5370)]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 14. Linear equations with constant coefficients. Supplemetary problems.
Page 92

Problem number: 13.

ODE order: 3.

ODE degree: 1.

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

y/// _ 4y// =5

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

e hY

dsolve(diff (y(x) ,x$3)-4*diff (y(x),x$2)=5,y(x), singsol=all)

N\ J

_cle‘“” 5902+cac—|—c
Y= ~ g TATTE

v/ Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 30

LDSolve [y''' [x]-4*y'' [x]==5,y[x],x,IncludeSingularSolutions -> True] J

2

dT |
y(x) — ~ 5 + c3x + 1601€ +c
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9.4 problem 14

Internal problem ID [5371]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 14. Linear equations with constant coefficients. Supplemetary problems.
Page 92

Problem number: 14.

ODE order: 5.

ODE degree: 1.

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

y(5) _ 4y/// =5
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 34
Ldsolve(diff (y(x),x$5)-4*diff (y(x),x$3)=5,y(x), singsol=all) J
B _5_x3 N ce?® N c3x? B e 2%cy bt
V=T T s 2 g TS

v/ Solution by Mathematica
Time used: 0.079 (sec). Leaf size: 47

LDSOlve [y'''' ' [x]-4xy'"''[x]==5,y[x],x,IncludeSingularSolutions -> True] J

3

(z) — o —|—cx2+cx+1ce2x 1ce_2“”+c
Y 24 5 4 gL g2 3
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9.5 problem 15

Internal problem ID [5372]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 14. Linear equations with constant coefficients. Supplemetary problems.
Page 92

Problem number: 15.

ODE order: 3.

ODE degree: 1.

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

y/// _ 4?/ -

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 25

e hY

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

N\ J

v/ Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 37

LDSolve [y''' [x]-4*y' [x]==x,y[x],x,IncludeSingularSolutions -> True] J

‘1:2 1 2x —2z
y(.’l?) — —g + 5016 — 5026 + c3
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9.6 problem 16

Internal problem ID [5373]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 14. Linear equations with constant coefficients. Supplemetary problems.
Page 92

Problem number: 16.

ODE order: 2.

ODE degree: 1.

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

y// _ 6y' + 9y — e2m

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

( hY

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

y = c1ze™ + e’ + e

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 24

-

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

y(z) = > (14 e(caz + c1))
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9.7 problem 17

Internal problem ID [5374]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 14. Linear equations with constant coefficients. Supplemetary problems.
Page 92

Problem number: 17.

ODE order: 2.

ODE degree: 1.

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

y' +y —2y=—22%+22+2

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

( hY

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

y = c1e” + e ey + 22

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 23

-

LDSolve [y'' [x]+y' [x]-2*y[x]==2%(1+x-x"2) ,y[x] ,x,IncludeSingularSolutions -> Trj:e]

y(x) = 2% + cre™ + cp€”
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9.8 problem 18

Internal problem ID [5375]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 14. Linear equations with constant coefficients. Supplemetary problems.
Page 92

Problem number: 18.

ODE order: 2.

ODE degree: 1.

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

y//_y=4xea:

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

e hY

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

N\ J

y=ce " +ce®+(x—1)ze”

v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 30

‘ DSolvely'' [x]-y[x]==4*x*Exp[x],y[x],x,IncludeSingularSolutions -> Truel

1
y(z) = €° (332 —z+ 3 + cl) + coe™”
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9.9 problem 19

Internal problem ID [5376]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 14. Linear equations with constant coefficients. Supplemetary problems.
Page 92

Problem number: 19.

ODE order: 2.

ODE degree: 1.

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

y" —y = sin (z)?
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 22
Ldsolve (diff (y(x) ,x$2)-y(x)=sin(x)~2,y(x), singsol=all) J

e . cos(z)® 3
y=ce " t+ce +————

) )
v/ Solution by Mathematica
Time used: 0.053 (sec). Leaf size: 30
LDSolve [y'' [x]-y[x]==Sin[x]~2,y[x],x,IncludeSingularSolutions -> True] J

1
y(z) — 1—0(cos(2x) —5) 4+ c1€” + cpe””
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9.10 problem 20

Internal problem ID [5377]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 14. Linear equations with constant coefficients. Supplemetary problems.
Page 92

Problem number: 20.

ODE order: 2.

ODE degree: 1.

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

1
(1+e)”

"

Yy —y=

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 36

( hY

dsolve(diff (y(x),x$2)-y(x)=(1+exp(-x))~(-2),y(x), singsol=all)

e e~

y=coe " +c1e” + 5 l+In(e®+1)e "+ —

v/ Solution by Mathematica
Time used: 0.085 (sec). Leaf size: 42

-

.
DSolvel[y'' [x]-y[x]==(1+Exp[-x])~(-2),y[x],x,IncludeSingularSolutions -> True]

N\

1
y(z) = 56”(—26”” + 2log (€” + 1) + 2c1€** + 1 + 2¢,)
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9.11 problem 21

Internal problem ID [5378]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 14. Linear equations with constant coefficients. Supplemetary problems.
Page 92

Problem number: 21.

ODE order: 2.

ODE degree: 1.

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

y" +y = csc(z)

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 25

-

Ldsolve (diff (y(x),x$2)+y(x)=csc(x),y(x), singsol=all)

~—

y = sin (z) ca + cos (z) ¢; — In (csc (z)) sin (z) — z cos (z)
v Solution by Mathematica
Time used: 0.082 (sec). Leaf size: 86

s

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

~—

1\ 1 ¢ 3 i .
y(z) — (5 + %) e’ <Hypergeometri02F1 (5 - %, 1, 5~ %, 62%)

1 .
+ ¢ Hypergeometric2F'1 (5 + , 62”">) + c1e” + ce””
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9.12 problem 22

Internal problem ID [5379]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 14. Linear equations with constant coefficients. Supplemetary problems.
Page 92

Problem number: 22.

ODE order: 2.

ODE degree: 1.

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

y" — 3y + 2y =sin (e7%)

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

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

y = (cie” —e"sin (e7%) + ¢3) €”
v/ Solution by Mathematica
Time used: 0.085 (sec). Leaf size: 29

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

y(z) = €”(—€sin (e7*) + cre” + 1)
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10.1 problem 10

Internal problem ID [5380)]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 15. Linear equations with constant coefficients (Variation of parameters).
Supplemetary problems. Page 98

Problem number: 10.

ODE order: 2.

ODE degree: 1.

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

y" +y = csc(z)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 25

-

Ldsolve (diff (y(x),x$2)+y(x)=csc(x),y(x), singsol=all)

~—

y = sin (z) ca + cos (z) ¢; — In (csc (z)) sin (z) — z cos (z)

v Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 24

s

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

~—

y(x) = (—x + ¢1) cos(z) + sin(z) (log(sin(x)) + c2)
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10.2 problem 11

Internal problem ID [5381]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 15. Linear equations with constant coefficients (Variation of parameters).
Supplemetary problems. Page 98

Problem number: 11.

ODE order: 2.

ODE degree: 1.

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

y" + 4y = 4sec (z)?

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 42

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

y = ¢y 8in (22) + ¢; cos (2z) + (—8 cos (z)” +4) In (sec (x)) +8 cos (z) sin (z) = — 4sin (z)

v/ Solution by Mathematica
Time used: 0.075 (sec). Leaf size: 44

LDSolve [y'' [x]+4*y[x]==4*Sec[x]~2,y[x],x,IncludeSingularSolutions -> Truel

y(x) — 2sin(2x) arctan(tan(x)) + 2z sin(2x) + c; sin(2x)
+ cos(2z)(4log(cos(z)) + 2+ ¢1) — 2
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10.3 problem 12

Internal problem ID [5382]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 15. Linear equations with constant coefficients (Variation of parameters).
Supplemetary problems. Page 98

Problem number: 12.

ODE order: 2.

ODE degree: 1.

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

" _ Ay + 3y =
Y-y 3y =1

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 56

Ldsolve (diff (y(x),x$2)-4*diff (y(x),x)+3*y(x)=1/(1+exp(-x)),y(x), singsol=all) J

eln(e®+1) €e*Iln(e®*) In(l+e?)e* e <
B Y N Ca I T E

v Solution by Mathematica
Time used: 0.077 (sec). Leaf size: 49

-

LDSolve [y'' [x]-4*y' [x]+3*y[x]==1/(1+Exp[-x]) ,y[x],x,IncludeSingularSolutions —f True]

>

1
y(z) — Ze“"(—4(62” — 1) arctanh(2e” + 1) + 2¢” + 4cpe® — 1 +4cy)
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10.4 problem 13

Internal problem ID [5383]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 15. Linear equations with constant coefficients (Variation of parameters).
Supplemetary problems. Page 98

Problem number: 13.

ODE order: 2.

ODE degree: 1.

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

y" —y=sin(e™*) e + cos ()

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

‘dsolve(diff(y(x),x$2)-y(x)=exp(—x)*sin(exp(-x))+cos(exp(—x)),y(x), singsol=a1#)

e ” e ”
— cop T _9 oo [ 2
Yy =coe * 4 1€ cos(z)e sm(z)

v/ Solution by Mathematica
Time used: 0.166 (sec). Leaf size: 31

-

LDSolve [y'' [x]-y[x]==Exp[-x]*Sin[Exp[-x]]+Cos [Exp[-x]],y[x],x, IncludeSingularSjalutions -> Tru

y(z) = —€"sin (e7*) + c1€” + ce™”
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10.5 problem 14

Internal problem ID [5384]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 15. Linear equations with constant coefficients (Variation of parameters).
Supplemetary problems. Page 98

Problem number: 14.

ODE order: 2.

ODE degree: 1.

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

1
(1+e)”

"

Yy —y=

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 36

( hY

dsolve(diff (y(x),x$2)-y(x)=1/(1+exp(-x))~2,y(x), singsol=all)

—

1+1n(e’”+1)e_””+e—

e$

Yy =coe * 4 c1e” + 5

v/ Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 42

-

.
DSolvel[y'' [x]-y[x]==1/(1+Exp[-x])~2,y[x],x,IncludeSingularSolutions -> Truel

N\ J

1
y(z) = 56”(—26”” + 2log (€” + 1) + 2c1€** + 1 + 2¢,)
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10.6 problem 15

Internal problem ID [5385]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 15. Linear equations with constant coefficients (Variation of parameters).

Supplemetary problems. Page 98
Problem number: 15.

ODE order: 2.

ODE degree: 1.

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

y/l+2y=2+e:l:

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

-

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

N\

1Y = €1 COS (\/§x> + c5 sin (ﬁx) +1+e§

v Solution by Mathematica
Time used: 0.216 (sec). Leaf size: 36

r

LDSolve [y'' [x]+2*xy[x]==2+Exp[x],y[x] ,x,IncludeSingularSolutions -> Truel

| —

y(z) — % + ¢ cos (\@3:) + co8in (\/53:) +1
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10.7 problem 16

Internal problem ID [5386]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 15. Linear equations with constant coefficients (Variation of parameters).
Supplemetary problems. Page 98

Problem number: 16.

ODE order: 2.

ODE degree: 1.

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

y" —y =e"sin (2z)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 28

-

Ldsolve (diff (y(x),x$2) -y (x)=exp(x)*sin(2*x) ,y(x), singsol=all)

~—

e”(cos (2z) + sin (2z))
8

Yy =coe "+ c1e° —

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

DSolvely'' [x]-y[x]==Exp[x]*Sin[2*x],y[x],x,IncludeSingularSolutions -> Truel

N\ J

1
y(z) = c1€” + coe™" — gex(sin(2x) + cos(2z) + 2)
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10.8 problem 17

Internal problem ID [5387]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 15. Linear equations with constant coefficients (Variation of parameters).
Supplemetary problems. Page 98

Problem number: 17.

ODE order: 2.

ODE degree: 1.

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

Y + 2y + 2y = 2® + sin ()

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

-

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

-/

2 2 i 1
y=cos(z)e “c; +sin(x)e “co + % - CO; (=) sm5(x) —z+ 3

v/ Solution by Mathematica
Time used: 0.308 (sec). Leaf size: 50

‘ DSolvely'' [x]+2*y' [x]+2*y[x]==x"2+8in[x],y[x],x,IncludeSingularSolutions -> T#ue]

y(z) — %e‘x (5¢”(z — 1)* + (—4€” + 10c,) cos(z) + 2(e” + 5ey) sin(z))
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10.9 problem 18

Internal problem ID [5388]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 15. Linear equations with constant coefficients (Variation of parameters).
Supplemetary problems. Page 98

Problem number: 18.

ODE order: 2.

ODE degree: 1.

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

y" — 9y = z + ** —sin (22)

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

-

Ldsolve (diff (y(x),x$2) -9*y (x)=x+exp(2*x) -sin(2*x) ,y(x), singsol=all)

-/

2z :
e 3 € sin (2z) =
Y = e + cr1e 5 13 9

v/ Solution by Mathematica
Time used: 0.846 (sec). Leaf size: 44

‘ DSolvely'' [x]-9*y[x]==x+Exp[2*x]-Sin[2*x],y[x],x,IncludeSingularSolutions -> True]

T eQx

1
y(@) = —g = 5 + zsin(22) + ae® + e
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10.10 problem 19

Internal problem ID [5389]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 15. Linear equations with constant coefficients (Variation of parameters).
Supplemetary problems. Page 98

Problem number: 19.

ODE order: 3.

ODE degree: 1.

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

y"’+3y"—|—2y’=x2+4x+8

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

-

:
dsolve (diff (y(x),x$3)+3*diff (y(x),x$2)+2*diff (y(x) ,x)=x"2+4*x+8,y(x), singsol%all)

3 e . 1z
E + 5 coe " + a4 +c3

¥y=7

v/ Solution by Mathematica
Time used: 0.058 (sec). Leaf size: 47

LDSolve [y''' [x]+3*y' ' [x]+2xy' [x]==x"2+4*x+8,y[x] ,x,IncludeSingularSolutions ->J True]

2 2 1z 1,

y(w)—>E+Z+T—§cle T — e+ 3
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10.11 problem 20

Internal problem ID [5390]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 15. Linear equations with constant coefficients (Variation of parameters).
Supplemetary problems. Page 98

Problem number: 20.

ODE order: 2.

ODE degree: 1.

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

y"+y = —2sin(z) + 4cos (z) z

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 28

-

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

~—

y = sin (z) ¢y + cos (z) ¢; + sin (z) 22 + 2z cos (x) — sin (z)

v/ Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 32

‘ DSolvel[y'' [x]+y[x]==-2#Sin[x]+4*x*Cos[x],y[x],x,IncludeSingularSolutions -> T#ue]

y(z) = %(2:52 — 14 2¢) sin(z) + (22 + ¢1) cos(z)
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10.12 problem 21

Internal problem ID [5391]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 15. Linear equations with constant coefficients (Variation of parameters).
Supplemetary problems. Page 98

Problem number: 21.

ODE order: 3.

ODE degree: 1.

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

y" — " — 4y + 4y = 22% — 4x — 1+ 22%€*® + bre®® + &>

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 46

-

:
dsolve(diff(y(x),x$3)—diff(y(x),x$2)—4*diff(y(x),x)+4*y(x)=2*x‘2—4*x—1+2*x‘2*#xp(2*x)+5*x*ex

_ (122%e* 4 4zPe’) e
V= 24

+ c16° + e ¢y + ¥
1 9 3

v/ Solution by Mathematica
Time used: 0.519 (sec). Leaf size: 44

LDSolve [y''' [x]-y' ' [x]-4xy' [x]+4*y [x]==2%x"2-4*x~-1+2%x~2*Exp [2*x] +5*x*Exp [2*x]erxp [2*x] ,y[x],

1
y(z) = 6 €z +3) ° + c1e” % + c2e” + c3€™”
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11.1 problem 26

Internal problem ID [5392]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 16. Linear equations with constant coefficients (Short methods). Sup-
plemetary problems. Page 107

Problem number: 26.

ODE order: 2.

ODE degree: 1.

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

yll+yl+y=e3z+6€z_3e—2m+5

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 55

( hY

dsolve(diff (y(x) ,x$2)+diff (y(x) ,x)+y(x)=exp(3*x)+6*exp(x)-3*exp(-2*x)+5,y(x),

singsol=all)

s (V32 —z V3z e (26 €% + €°® + 65e* — 13)
y=¢e 2sm 5 c2 +€ 2cos 5 ¢+ 3

v/ Solution by Mathematica
Time used: 6.996 (sec). Leaf size: 70

LDSolve [y'' [x]+y' [x]+y[x]==Exp [3*x]+6*Exp [x] -3*%Exp [-2*x]+5,y[x],x, IncludeSingujLarSolut ions ->

3z 3 3
y(z) & —e ¥ +2e" + i—3 + coe™*? cos (—\/2_x> + ¢ie~?sin (—*2””) +5
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11.2 problem 27

Internal problem ID [5393]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 16. Linear equations with constant coefficients (Short methods). Sup-
plemetary problems. Page 107

Problem number: 27.

ODE order: 2.

ODE degree: 1.

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

y//_y:em

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

e hY

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

N\ J

ze”®
2

y=ce®+coe "+

v Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 29

r

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

| —

z 1
y(z) = €° (5 ~ 1 + cl) + coe™”
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11.3 problem 28

Internal problem ID [5394]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 16. Linear equations with constant coefficients (Short methods). Sup-
plemetary problems. Page 107

Problem number: 28.

ODE order: 2.

ODE degree: 1.

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

yll _ 4yl +4y — ez‘ +62:E:L,

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 30

-

dsolve(diff (y(x) ,x$2)-4*diff (y(x),x)+4*y(x)=exp (x)+x*exp(2*x) ,y(x), singsol=&i1)

(z3e® + 6) €”

Y = ™ + iz e® + 6

v/ Solution by Mathematica
Time used: 0.161 (sec). Leaf size: 31

LDSolve [y'' [x]-4xy' [x]+4*y[x]==Exp [x] +x*Exp [2*x] ,y [x] ,x,IncludeS ingularSolutiojns -> True]

y(x) — éez (6 + €*(z° + 6c2z + 6¢c1))

218



-

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

11.4 problem 29
Internal problem ID [5395]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 16. Linear equations with constant coefficients (Short methods). Sup-
plemetary problems. Page 107

Problem number: 29.

ODE order: 4.

ODE degree: 1.

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

y"" — y = sin (2x)

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

~—

_ sin (2x)

15 + cos (z) ¢1 + c2€” + c3sin () + cge™®

v/ Solution by Mathematica

Time used: 0.031 (sec). Leaf size: 37

N\

DSolvely''''[x]-y[x]==8in[2%x],y[x],x,IncludeSingularSolutions -> Truel

y(z) = c1€” + c3e™® + ¢y sin(x) + cos(z) ( 1

2sin(e) 02)
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11.5 problem 30

Internal problem ID [5396]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 16. Linear equations with constant coefficients (Short methods). Sup-
plemetary problems. Page 107

Problem number: 30.

ODE order: 3.

ODE degree: 1.

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

y" +y = cos(z)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 73

-

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

~—

cos () sin ()

YTV (V3-2)  2(2+V3) (V3-2)

3 o 3 e
+c1e7® + ¢y cos <9) e2 + czsin (%) ez

v/ Solution by Mathematica
Time used: 0.515 (sec). Leaf size: 68

e hY

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

N\ J

i 3 3
y(z) — —sz(z) + 0082(:6) + c1e7% + c3e™? cos (%) + cpe*?sin (%)
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-

11.6 problem 31

Internal problem ID [5397]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank

Ayres. McGraw Hill 1952

Section: Chapter 16. Linear equations with constant coefficients (Short methods). Sup-

plemetary problems. Page 107
Problem number: 31.
ODE order: 2.

ODE degree: 1.

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

y" + 4y = sin (2z)

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

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

~—

x cos (2x)

Yy = cg8in (2z) + ¢; cos (2z) — 1

v/ Solution by Mathematica

Time used: 0.029 (sec). Leaf size: 33

N\

DSolvely'' [x]+4*y[x]==Sin[2%x],y[x],x,IncludeSingularSolutions -> Truel

y(z) — <_§ + cl) cos(2x) + %(1 + 16¢2) sin(z) cos(x)
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11.7 problem 32

Internal problem ID [5398]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank

Ayres. McGraw Hill 1952
Section: Chapter 16. Linear equations with constant coefficients (Short methods). Sup-

plemetary problems. Page 107
Problem number: 32.

ODE order: 2.
ODE degree: 1.

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

v/ Solution by Maple

y" + 5y = cos (\/5 x)

Time used: 0.0 (sec). Leaf size: 41

-

N

dsolve(diff (y(x),x$2)+5*y(x)=cos(sqrt(5)*x),y(x), singsol=all)

y = sin <$\/5> o + ¢ cos (x\/5> +

v/ Solution by Mathematica

cos (zv/5) N V5 zsin (zv/5)
10 10

Time used: 0.16 (sec). Leaf size: 45

-

LDSolve [y'' [x]+5*y[x]==Cos[Sqrt [56]*x],y[x],x,IncludeSingularSolutions -> True]

|

y(z) — (

L
—_— C
20 '

) cos (Vi) + 15 (VB + 1062 s (V5a)
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11.8 problem 33

Internal problem ID [5399]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 16. Linear equations with constant coefficients (Short methods). Sup-
plemetary problems. Page 107

Problem number: 33.

ODE order: 3.

ODE degree: 1.

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

"

v ' +y' +y +y=¢e"+e " +sin(x)

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

Ldsolve (diff (y(x) ,x$3)+diff (y(x) ,x$2)+diff (y(x) ,x)+y(x)=exp(x)+exp(-x)+sin(x) ,}r (x), singsol=a

= meos@) T D) )+ T T T s () s +sin () ca + cre
Y= 4 4 4 2 4 2 ! 2 ’

v/ Solution by Mathematica
Time used: 0.265 (sec). Leaf size: 55

-

.
DSolvely''' [x]+y'' [x]+y' [x]+y[x]==Exp[x]+Exp[-x]+Sin[x],y[x],x, IncludeSingula#Solutions > 1

N

1
y(z) = 3 (267 (22 4+ €** + 24+ 4c3) + (—2z — 1 + 8¢1) cos(z) + (—2z + 3 + 8¢y) sin(z))
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11.9 problem 34

Internal problem ID [5400]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank

Ayres. McGraw Hill 1952

Section: Chapter 16. Linear equations with constant coefficients (Short methods). Sup-

plemetary problems. Page 107
Problem number: 34.
ODE order: 2.

ODE degree: 1.

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

y”—y=x2

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

-

dsolve(diff (y(x),x$2)-y(x)=x"2,y(x), singsol=all)

y=cie®+ce®—z2-2
v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 26

-

LDSolve [y'' [x]-y[x]==x"2,y[x],x,IncludeSingularSolutions -> True]

-

y(z) = -2 + cre® + e — 2
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11.10 problem 36

Internal problem ID [5401]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 16. Linear equations with constant coefficients (Short methods). Sup-
plemetary problems. Page 107

Problem number: 36.

ODE order: 2.

ODE degree: 1.

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

y' + 2y = 2* + 2% + e ** + cos (3z)

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

-

N
Ldsolve (diff (y(x) ,x$2) +2*y(x)=x"3+x"2+exp(-2*x)+cos(3*x) ,y(x), singsol=all) J

—2x

) e cos(3z) 1 3z 22 =z
y=clcos<\/§x>+0251n(\/§x)+ 5 - é )_5_74_74_7

v/ Solution by Mathematica

Time used: 4.775 (sec). Leaf size: 69

‘ DSolvel[y'' [x]+2*y[x]==x"3+x"2+Exp[-2*x]+Cos[3*x],y[x],x, IncludeSingularSoluti#ns -> Truel

1
y(z) — o) <2lx3 + 21x% — 63z + Te~>* + 9sin(x) sin(2z) — 6 cos®(z) + 42¢; cos (\/§x>

+ 42¢5 sin (ﬁx) —21
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11.11 problem 37

Internal problem ID [5402]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 16. Linear equations with constant coefficients (Short methods). Sup-
plemetary problems. Page 107

Problem number: 37.

ODE order: 2.

ODE degree: 1.

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

y" — 2y —y=cos(z)e”

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

-

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

2(14v2) z(va-1) _ €os (x)€®

co+cie 3

y=e

v/ Solution by Mathematica

Time used: 0.159 (sec). Leaf size: 56

DSolvely'' [x]-2*y' [x]-y[x]==Exp[x]*Cos[x],y[x],x,IncludeSingularSolutions -> True]

N\

y(x) — %e_ﬁx (—6<1+‘/§>x cos(x) + 3e” (czeQﬁ” + c1>)
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11.12 problem 38

Internal problem ID [5403]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 16. Linear equations with constant coefficients (Short methods). Sup-
plemetary problems. Page 107

Problem number: 38.

ODE order: 2.

ODE degree: 1.

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

e2m
Y -4y +dy=—
T

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

-

Ldsolve (diff (y(x),x$2)-4*diff (y(x),x)+4*y(x)=exp(2*x)/x"2,y(x), singsol=all) J

y = 2™ + cize* + ¥ (—1 — In (z))

v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 23

‘ DSolvel[y'' [x]-4*y' [x]+4*y[x]==Exp[2*x]/x"2,y[x],x,IncludeSingularSolutions ->| True]

y(z) = e*(—log(x) + cox — 1+ ¢)
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11.13 problem 39
Internal problem ID [5404]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 16. Linear equations with constant coefficients (Short methods). Sup-
plemetary problems. Page 107

Problem number: 39.

ODE order: 2.

ODE degree: 1.

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

yll_yzxe.?):n

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

( hY

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

(4z — 3) %

_ —x xT
Y =cCco€ ~ + 1€ + 39

v/ Solution by Mathematica

Time used: 0.017 (sec). Leaf size: 34

LDSolve [y'' [x]-y[x]==x*Exp[3*x] ,y[x] ,x,IncludeSingularSolutions -> Truel J

1
y(x) — 3—263””(433 —3) 4+ c1€® + e

228



11.14 problem 40

Internal problem ID [5405]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 16. Linear equations with constant coefficients (Short methods). Sup-
plemetary problems. Page 107

Problem number: 40.

ODE order: 2.

ODE degree: 1.

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

y" + 5y + 6y = e P sec (z)* (14 2tan (z))

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 69

Ldsolve(diff(y(x),x$2)+5*diff(y(x),x)+6*y(x)=exp(-2*x)*sec(x)‘2*(1+2*tan(x)),y}x), singsol=al

2e2 <(tan (z)? + tan (z) — 2) ¥ + fan(@) (e4m+21)(tan(x)+1) >

e4ix + 2 eQix + 1

y=ecy+ e+

v/ Solution by Mathematica
Time used: 0.147 (sec). Leaf size: 26

LDSolve [y'' [x]+5*y' [x]+6*y[x]==Exp[-2*x]*Sec[x] "2*(1+2xTan[x]),y[x],x, IncludeSJingularSolution

y(z) = e 3% (e” tan(z) + cze” + c1)
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12 Chapter 17. Linear equations with variable

coefficients (Cauchy and Legndre).

Supplemetary problems. Page 110

12.1 problem 6
12.2 problem 7
12.3 problem 8
12.4 problem 9
12.5 problem 10
12.6 problem 11
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12.1 problem 6

Internal problem ID [5406]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 17. Linear equations with variable coefficients (Cauchy and Legndre).
Supplemetary problems. Page 110

Problem number: 6.

ODE order: 2.

ODE degree: 1.

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

vy — 3y'z + 4y = z + In (z) 2°

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

e N
Ldsolve(x‘2*diff(y(x),x$2)-3*x*diff(y(x),x)+4*y(x)=x+x‘2*ln(x),y(x), singsol=all)

z(In (z)°z + 6)
6

Yy =cox® +2°In(x)c; +

v/ Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 30

LDSolve [x~2*y'' [x]-3*x*y' [x]+4*y[x]==x+x"2*Log[x],y[x],x, IncludeSingularSolutiﬁons -> True]

1
y(z) = Gz (zlog’(@) + berz + 126,z log(x) +6)
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12.2 problem 7

Internal problem ID [5407]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 17. Linear equations with variable coefficients (Cauchy and Legndre).
Supplemetary problems. Page 110

Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

%y — 2z + 2y =1n(z)’ —In (z)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 30

Ldsolve(x‘2*diff(y(x),x$2)-2*x*diff(y(x),x)+2*y(x)=(1n(x))“2—1n(x“2),y(x), siq#sol=all)

In(z)> 3ln(z) In(z? 1
Y = cx® + 1z + (2)+ 2()— (2)+z_1

v/ Solution by Mathematica

Time used: 0.032 (sec). Leaf size: 38

LDSolve [x~2xy' ' [x]-2*x*y' [x]+2*y[x]==(Log[x]) ~2-Log[x~2],y[x],x,IncludeSingularSolutions —> T

1
y(x) — 1 (—2log (2z*) + 21og*(z) + 6log(z) + 1) + 22” + 1z

232



12.3 problem 8

Internal problem ID [5408]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 17. Linear equations with variable coefficients (Cauchy and Legndre).
Supplemetary problems. Page 110

Problem number: 8.

ODE order: 3.

ODE degree: 1.

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

3. 2.1

z°y" + 22°y" = z + sin (In (z))

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

e N
Ldsolve(x‘S*diff (y(x),x$3)+2xx"2*diff (y(x) ,x$2)=x+sin(1n(x)),y(x), singsol=all})

—tan <ln§”)> -1

2
1+ tan (22

y=—c;ln(x) — +In(z)x —z+coxr+c3

v Solution by Mathematica
Time used: 0.173 (sec). Leaf size: 36

-

N
LDSolve [x~3xy' ' ' [x]+2*x~2*y"' ' [x]==x+Sin[Log[x]],y[x] ,x,IncludeSingularSolutionJE -> True]

y(z) — %(sin(log(x)) + cos(log(z)) + 2((—1 + c3)z + (z — ¢1) log(z) + ¢2))
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12.4 problem 9

Internal problem ID [5409]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 17. Linear equations with variable coefficients (Cauchy and Legndre).
Supplemetary problems. Page 110

Problem number: 9.

ODE order: 3.

ODE degree: 1.

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

3,.m

3y + o'z — y = 32*

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 25

( hY

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

4

y = %+clx+czln(x)x+c3ln(x)2x

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 31

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

4

y(r) — % + 12 + csz log?(z) + cox log(z)
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12.5 problem 10

Internal problem ID [5410)]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 17. Linear equations with variable coefficients (Cauchy and Legndre).
Supplemetary problems. Page 110

Problem number: 10.

ODE order: 2.

ODE degree: 1.

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

1422y +y(1+2z)—y=In(1+2)°+z—-1

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 65

Ldsolve((x+1)“2*diff(y(x),x$2)+(x+1)*diff(y(x),x)-y(x)=(ln(x+1))“2+x—1,y(x), gﬁngsol=all)

V= z+1
4ln(z+1)°z—2In(z+ 1)z +4ln(z+1)° —4ln(z+1)z —2In(z+ 1)+ 3
B 4(z+1)

+(CL'+1)CQ

v Solution by Mathematica

Time used: 0.262 (sec). Leaf size: 72

‘ DSolve [(x+1) "2xy'' [x]+(x+1)*y' [x]-y[x]==(Log[x+1])~2+x-1,y[x],x, IncludeSingul%.rSolutions ->

y(z)
. (=14 2¢; + 2icy)x? — 4(x + 1) log®(x + 1) + 2(z + 1)?log(z + 1) + (=2 + 4c; + 4icy)z — 1 + 4¢
4(x +1)
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12.6 problem 11

Internal problem ID [5411]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 17. Linear equations with variable coefficients (Cauchy and Legndre).
Supplemetary problems. Page 110

Problem number: 11.

ODE order: 2.

ODE degree: 1.

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

(1+42z)%y" —2(1422)y — 12y = 62

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 42

Ldsolve((2*x+1)“2*diff(y(x),x$2)-2*(2*x+1)*diff(y(x),x)-12*y(x)=6*x,y(x), sing%ol=all)

C1
2z +1

24x% + 8z + 1
322z +1)

Y= +@2z+1)%c —

v Solution by Mathematica

Time used: 0.048 (sec). Leaf size: 41

‘ DSolve [(2*x+1) ~2*y' ' [x]-2%(2*x+1) xy' [x]-12*y[x]==6*x,y[x],x, IncludeSingularSoiutions -> True

(2) = —2472 — 8z + 32¢; (22 + 1)* — 1 + 32¢,
Y 32(2z + 1)
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13.1 problem 21

Internal problem ID [5412]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 18. Linear equations with variable coefficients (Equations of second order).
Supplemetary problems. Page 120

Problem number: 21.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Laguerre]

zy’' —(z+2)y +2y=0

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

-

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

~—

y=c1e” +c(2” + 2z +2)

v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 24

e

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

y(z) = c1e” — co (2 + 22 + 2)
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13.2 problem 22

Internal problem ID [5413]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 18. Linear equations with variable coefficients (Equations of second order).
Supplemetary problems. Page 120

Problem number: 22.

ODE order: 2.

ODE degree: 1.

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

(£ +1)y" — 2z +2y =2

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

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

y=cz+ (" —1)a+1

v/ Solution by Mathematica

Time used: 0.043 (sec). Leaf size: 22

LDSolve [(1+x72) *y' ' [x] -2*%x*xy' [x]+2*y [x]==2,y[x],x,IncludeSingularSolutions -> jl'rue]

y(x) = —ci(z — )2 + ez + 1
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13.3 problem 23

Internal problem ID [5414]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 18. Linear equations with variable coefficients (Equations of second order).
Supplemetary problems. Page 120

Problem number: 23.

ODE order: 2.

ODE degree: 1.

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

(£ +4)y" —2y'z+2y =38

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

‘dsolve((x“2+4)*diff(y(x),x$2)—2*x*diff(y(x),x)+2*y(x)=8,y(x), singsol=all)

y=cz+ (2°—4) a1 +4

v/ Solution by Mathematica

Time used: 0.048 (sec). Leaf size: 22

LDSolve [(x"2+4) *y' ' [x] -2*xx*xy' [x]+2*y[x]==8,y[x],x,IncludeSingularSolutions -> jl'rue]

y(z) — ci(x — 20)? — o + 4
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13.4 problem 24

Internal problem ID [5415]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 18. Linear equations with variable coefficients (Equations of second order).
Supplemetary problems. Page 120

Problem number: 24.

ODE order: 2.

ODE degree: 1.

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

(1+2)y" —2z4+3)y +(z+2)y= (2" +2z+1)*

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

‘dsolve((x+1)*diff(y(x),x$2)—(2*x+3)*diff(y(x),x)+(x+2)*y(x)=(x‘2+2*x+1)*exp(2+x),y(x), sings

y = coe” + e"z(x + 2) ¢c; + T

v/ Solution by Mathematica
Time used: 0.117 (sec). Leaf size: 32

e

kDSolve [(x+D) *y' ' [x]-(2%x+3) *y' [x]+(x+2) *y [x]==(x"2+2*x+1) *Exp [2*x] ,y [x] , x, IncjludeSingularSol

1
y(x) — 56”(26% + eco(x + 2) + 2ecy)
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13.5 problem 25

Internal problem ID [5416]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 18. Linear equations with variable coefficients (Equations of second order).
Supplemetary problems. Page 120

Problem number: 25.

ODE order: 2.

ODE degree: 1.

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

y" —2tan(z)y — 10y =0

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

-

Ldsolve(diff(y(x),x$2)—2*tan(x)*diff(y(x),x)—lO*y(x)=O,y(x), singsol=all)

~—

y = ¢ sec (z) sinh (3z) + ¢o sec (z) cosh (3z)

v Solution by Mathematica
Time used: 0.07 (sec). Leaf size: 29

s

LDSolve [y'' [x]-2*Tan[x]*y' [x]-10*y[x]==0,y[x],x,IncludeSingularSolutions -> Trjie]

1
y(z) — 66_3” (c2€% + 6c1) sec(z)
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13.6 problem 26

Internal problem ID [5417]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 18. Linear equations with variable coefficients (Equations of second order).
Supplemetary problems. Page 120

Problem number: 26.

ODE order: 2.

ODE degree: 1.

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

2’y —z(2z+3)y + (2 + 32+ 3)y = (—2° +6) €”

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 25

‘dsolve(x“2*diff(y(x),x$2)—x*(2*x+3)*diff(y(x),x)+(x*2+3*x+3)*y(x)=(6—x*2)*expkx),y(x), sings

y =ze’cy + 3°e"c; +€°(2° +2)

v/ Solution by Mathematica

Time used: 0.044 (sec). Leaf size: 30

LDsolve [x~2xy' ' [x]-x* (2%x+3) *y' [x]+(x"2+3*x+3) *y [x] ==(6-x"2) *Exp [x] ,y [x] , x, IncjludeSingularSol

1
y(z) — Ee”” (c22® + 227 4+ 212 + 4)
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13.7 problem 27

Internal problem ID [5418]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 18. Linear equations with variable coefficients (Equations of second order).
Supplemetary problems. Page 120

Problem number: 27.

ODE order: 2.

ODE degree: 1.

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

4z%y" + dy'z® + (2 + 1)2 y=0

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

Ldsolve(4*x“2*diff(y(x),x$2)+4*x“3*diff(y(x),x)+(x“2+1)“2*y(x)=0,y(x), singso;%all)

22

m2
y=cvre T +c/re TIn(z)
v/ Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 28

LDSolve [4xx~2x*y' ' [x]+4*x~3*y' [x]+(x"2+1) " 2*y[x]==0,y[x],x, IncludeSingularSolutjions -> True]

y(z) = e_% Vz(colog(z) + ¢1)
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13.8 problem 28

Internal problem ID [5419]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 18. Linear equations with variable coefficients (Equations of second order).
Supplemetary problems. Page 120

Problem number: 28.

ODE order: 2.

ODE degree: 1.

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

gy + (—4z’ +z)y' + (42 — 22+ 1)y = (£ —z+ 1) €

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

‘dsolve(x“2*diff(y(x),x$2)+(x—4*x“2)*diff(y(x),x)+(1—2*x+4*x“2)*y(x)=(x*2—x+1)+exp(x),y(x), S

y = xieszQ + Clx—iGQz +e°
v Solution by Mathematica
Time used: 0.184 (sec). Leaf size: 104

-

.
LDSolve [x~2xy ' ' [x]+(x-4*x"2) *y' [x]+(1-2*x+4*x"2) *y [x] ==(x"2-x+1) *Exp [x] ,y [x] ,x,IncludeSingula

y(x) — 562%‘_’ (iz*T (=i, z) — iz*T(1 — 4, 2) + 1z*T(2 — 4, ) — icor™ — il (4, z)

+ (1 +4,2) —i0(2+14,2) + 2¢1)
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13.9 problem 29

Internal problem ID [5420]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 18. Linear equations with variable coefficients (Equations of second order).
Supplemetary problems. Page 120

Problem number: 29.

ODE order: 2.

ODE degree: 1.

(4

CAS Maple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, ‘_with_symmetry_[O,}

zy” —y +4yz® =0

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

( hY

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

y = ¢ sin (2°) + ¢ cos (z?)

v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 20

-

N
LDSolve [x*xy'' [x]-y' [x]+4*x~3*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel J

y(z) = c1 cos (2%) + co sin (z?)
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13.10 problem 30

Internal problem ID [5421]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 18. Linear equations with variable coefficients (Equations of second order).
Supplemetary problems. Page 120

Problem number: 30.

ODE order: 2.

ODE degree: 1.

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

1+x
i

x4y// + 2y’x3 + y=

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

e B

tdsolve(x"ll*diff (y(x),x$2)+2xx"3*diff (y(x) ,x)+y (x)=(1+x)/x,y(x), singsol=all) J

) <1) (1) z+1
Yy==cesin| — | +cicos|{— |+
x x x

v/ Solution by Mathematica
Time used: 0.072 (sec). Leaf size: 25

‘ DSolve [x~4x*y'' [x]+2*x~3*y' [x]+y[x]==(1+x)/x,y[x],x,IncludeSingularSolutions —# Truel

1 1 . (1
y(x) > = 4crcos| =) —cosin [ = | +1
T T T
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13.11 problem 31

Internal problem ID [5422]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 18. Linear equations with variable coefficients (Equations of second order).
Supplemetary problems. Page 120

Problem number: 31.

ODE order: 2.

ODE degree: 1.

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

1
:L‘8y” +4x7y’ _|_y — =
T

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

e

kdsolve (x~8*diff (y(x) ,x$2) +4*x~7*diff (y(x) ,x)+y(x)=1/x"3,y(x), singsol=all) J

. 1 1 1
Y = Cp SIn @ 4+ ¢1 cos @ +E

v/ Solution by Mathematica
Time used: 0.057 (sec). Leaf size: 32

‘ DSolve [x~8*y'' [x]+4*x~7*y' [x]+y[x]==1/x"3,y[x],x,IncludeSingularSolutions -> True]

1 1 ) 1
y(x)—);—i—clcos 35 ) ~esin( g3
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13.12 problem 32

Internal problem ID [5423]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 18. Linear equations with variable coefficients (Equations of second order).
Supplemetary problems. Page 120

Problem number: 32.

ODE order: 2.

ODE degree: 1.

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

(sin (z) z + cos (z)) y" — y' cos (z) z + cos () y = =

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 23

[dsolve((x*sin(x)+cos(x))*diff(y(x),x$2)—x*cos(x)*diff(y(x),x)+y(x)*cos(x)=x,i}x), singsol=al

v/ Solution by Mathematica
Time used: 0.764 (sec). Leaf size: 20

LDSolve [(x#Sin[x]+Cos[x])*y'' [x]-x*Cos [x]*y' [x]+y[x]*Cos[x]==x,y[x],x, IncludeSjingularSolution

y(x) = —sin(x) + c;z — ¢y cos(z)

249



13.13 problem 33

Internal problem ID [5424]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 18. Linear equations with variable coefficients (Equations of second order).
Supplemetary problems. Page 120

Problem number: 33.

ODE order: 2.

ODE degree: 1.

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

3
xy”—3y’+;y=$+2

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

e

tdsolve(x*diff(y(x),x$2)-3*diff(y(x),x)+3*y(x)/x=x+2,y(x), singsol=all)

—

2
y= (—x—ln(m)%—%—k@)m

v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 30

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

1
y(x) — 5x(2czx2 — 2z — 2log(z) — 14 2¢1)
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13.14 problem 35

Internal problem ID [5425]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 18. Linear equations with variable coefficients (Equations of second order).
Supplemetary problems. Page 120

Problem number: 35.

ODE order: 2.

ODE degree: 1.

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

(1+2)y" — (4+3z)y +3y = (3z +2)e**

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

[dsolve ((x+1)*diff (y(x),x$2) - (3*x+4)*diff (y(x) ,x)+3*y(x)=(3*x+2) *exp (3*x), y(x)} singsol=all)

4
y= (x+§) Co + 163 + e

v Solution by Mathematica
Time used: 0.364 (sec). Leaf size: 48

-

.
LDSolve [(x+1)*y' ' [x] - (3*x+4) *y' [x] +3*y [x]==(3*x+2) *Exp [3*x] ,y [x] , x, IncludeSingPlarSolutions -

3z+3

2
y(z) = ¥ (SL‘+ —) + A

1
3 T §\/5(;2(‘3,gc+4)

251



13.15 problem 36

Internal problem ID [5426]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 18. Linear equations with variable coefficients (Equations of second order).
Supplemetary problems. Page 120

Problem number: 36.

ODE order: 2.

ODE degree: 1.

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

2y —4y'z+ (92° +6)y =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 23

| dsolve (x~2+diff (y(x),x$2) -4*x*diff (y(x),%)+(6+9%x~2)*y(x)=0,y(x), singsol=all)

y = c,2° sin (3x) + cpz? cos (3z)

v/ Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 37

e

kDSolve [x~2xy' ' [x]-4*x*xy' [x]+(6+9%x~2) *y[x]==0,y[x],x, IncludeSingularSolutionsJ -> Truel

1 .. ,
y(z) — 66_3”352 (6c1 — icae™)
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13.16 problem 37

Internal problem ID [5427]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 18. Linear equations with variable coefficients (Equations of second order).
Supplemetary problems. Page 120

Problem number: 37.

ODE order: 2.

ODE degree: 1.

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

zy" + 2y +4yr =4

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

e hY

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

N\ J

in (2 2 1
_ cysin(22) +clcos( x) 41
T T T

v/ Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 38

LDSolve [x*xy'' [x]+2*y' [x]+4*x*y[x]==4,y[x],x,IncludeSingularSolutions -> Truel J

4016_2im — z'czem +4
%
y(x) iz
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13.17 problem 38

Internal problem ID [5428]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 18. Linear equations with variable coefficients (Equations of second order).
Supplemetary problems. Page 120

Problem number: 38.

ODE order: 2.

ODE degree: 1.

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

2
— 1

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

-

Ldsolve ((1+x72) *diff (y(x) ,x$2) -2*x*diff (y (x) ,x) +2*y (x)=(1-x"2) /x,y(x), singsol}all)

y=cz+ (2’ —1)a+(1+n(z)s

v/ Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 27

LDSolve [(1+x72) *y' ' [x] -2*x*y' [x]+2*y [x]==(1-x"2)/x,y[x],x, IncludeSingularSolutjions -> True]

y(z) = z(log(x) + 1) — cy(x — ) + oz
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14 Chapter 19. Linear equations with variable
coefficients (Misc. types). Supplemetary

problems. Page 132

14.1 problem 22 . . . . . . . ... e
14.2 problem 23 . . . . . ...
14.3 problem 24 . . . . ...
144 problem 25 . . . . . ..
14.5 problem 26 . . . . . . . ...
14.6 problem 27 . . . . . .. L
14.7 problem 28 . . . . . ...
14.8 problem 29 . . . . ...
14.9 problem 30 . . . . . ..
14.10problem 31 . . . . . . . ...
14.11problem 32 . . . . . . . ..
14.12problem 33 . . . . . ...
14.13problem 34 . . . . ...
14.14problem 35 . . . . . ..
14.15problem 36 . . . . . .. L.
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14.1 problem 22

Internal problem ID [5429]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 19. Linear equations with variable coefficients (Misc. types). Supplemetary
problems. Page 132

Problem number: 22.

ODE order: 2.

ODE degree: 1.

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

y// + y/2 -1

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

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

y=In (_M)

sec (z)

v/ Solution by Mathematica

Time used: 1.79 (sec). Leaf size: 16

LDSolve [y'' [x]+y' [x]"2+1==0,y[x],x,IncludeSingularSolutions -> True] J

y(z) — log(cos(z — ¢1)) + ¢z
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14.2 problem 23

Internal problem ID [5430)]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 19. Linear equations with variable coefficients (Misc. types). Supplemetary
problems. Page 132

Problem number: 23.

ODE order: 2.

ODE degree: 1.

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

($2 + 1) y”-l—Zy’x — %

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

e

kdsolve ((1+x~2) *diff (y(x) ,x$2) +2*x*diff (y(x) ,x)=2*%x"(-3) ,y(x), singsol=all) \J

1
y = (c1 + 1)arctan (z) + — + ¢2
x

v Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 18

LDSolve [(1+x72) *y' ' [x] +2*xx*xy' [x]==2*%x"(-3),y[x],x,IncludeSingularSolutions -> jl'rue]

1
y(xz) = (14 ¢1) arctan(z) + - + ¢
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14.3 problem 24

Internal problem ID [5431]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 19. Linear equations with variable coefficients (Misc. types). Supplemetary
problems. Page 132

Problem number: 24.

ODE order: 2.

ODE degree: 1.

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

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

e

tdsolve(x*diff(y(x),x$2)—diff(y(x),x)=—2/x-1n(x),y(x), singsol=all)

—

122
y=T+ln(x)x—|—ln(x)+CQ

v Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 23

‘ DSolve [x*y'' [x]-y' [x]==-2/x-Log[x],y[x],x,IncludeSingularSolutions -> True]

2
y(x) — % + (z+ 1) log(z) + c2
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14.4 problem 25

Internal problem ID [5432]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 19. Linear equations with variable coefficients (Misc. types). Supplemetary
problems. Page 132

Problem number: 25.

ODE order: 3.

ODE degree: 1.

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

y/// + y// — x2

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 28

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

$4 3

y=ﬁ+x2—%+e_xcl+czx+03

v/ Solution by Mathematica
Time used: 0.09 (sec). Leaf size: 37

LDSolve [y''' [x]+y' ' [x]==x"2,y[x] ,x,IncludeSingularSolutions -> True]

4 3

zt oz 9 .
y(z)—)E—g—l—z +c3z + e+ ey
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14.5 problem 26

Internal problem ID [5433]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 19. Linear equations with variable coefficients (Misc. types). Supplemetary
problems. Page 132

Problem number: 26.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x], [_2nd_order, _reducible, _mu_x_y1],

v +y° =0

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

Ldsolve (y(x)*diff (y(x),x$2)+diff (y(x),x)"3=0,y(x), singsol=all) J
y=0
y=a
y = eLambertW((w—i—cz)ecl e )—ci1+1

v/ Solution by Mathematica
Time used: 60.092 (sec). Leaf size: 26

-

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

-/

T+ Co
W2 et )
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14.6 problem 27

Internal problem ID [5434]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 19. Linear equations with variable coefficients (Misc. types). Supplemetary
problems. Page 132

Problem number: 27.

ODE order: 2.

ODE degree: 1.

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

v +y" =0

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

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

y=0
Yy =+2c12 + 2¢2
y = —v2c1z +2c;
v Solution by Mathematica
Time used: 0.172 (sec). Leaf size: 20

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

y(x) = cV/2x — 1
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14.7 problem 28

Internal problem ID [5435]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 19. Linear equations with variable coefficients (Misc. types). Supplemetary
problems. Page 132

Problem number: 28.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x], [_2nd_order, _reducible, _mu_y_y1]]

yy" — > (1 —y cos (y) + yy'sin (y)) = 0

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 22

dsolve(y(x)*diff(y(x),x$2)=diff(y(x),x)“2*(1—diff(y(x),x)*cos(y(x))+y(x)*diffFy(x),x)*sin(y(

N J

y=a
sin(y)+eiln(y) —z—cy =0
v Solution by Mathematica
Time used: 0.425 (sec). Leaf size: 63

LDSolve [y[x]l*y'' [x]==y' [x]"2*(1-y' [x]*Cos [y [x]]+y[x]*y' [x]*Sin[y[x]1] ),y[x], x,J[ncludeSingular

y(z) — InverseFunction[sin(#1) + ¢; log(#1)&][z + 2]
y(x) — InverseFunction[sin(#1) — ¢; log(#1)&][x + c2]
y(x) — InverseFunction[sin(#1) + ¢; log(#1)&][z + ¢
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14.8 problem 29

Internal problem ID [5436]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 19. Linear equations with variable coefficients (Misc. types). Supplemetary
problems. Page 132

Problem number: 29.

ODE order: 3.

ODE degree: 1.

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

2z —3)y" —(6z—7)y" +4y'z — 4y =8

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

( N

Ldsolve ((2#x-3) *diff (y(x) ,x$3) - (6*x-7) *diff (y(x) ,x$2) +4*x*diff (y(x) ,x)-4*y(x) jé,y (x), singsol

y=—24c1x + coe” + c3e*®
v/ Solution by Mathematica
Time used: 0.159 (sec). Leaf size: 26

LDSolve [(2%x-3)*y' ' ' [x]-(6*x-T)*y' "' [x]+4*x*y' [x]-4*y[x]==8,y[x],x, IncludeSingujLarSolut ions ->

y(x) — 12 + coe” — cze** — 2
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14.9 problem 30

Internal problem ID [5437]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 19. Linear equations with variable coefficients (Misc. types). Supplemetary
problems. Page 132

Problem number: 30.

ODE order: 3.

ODE degree: 1.

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

(2.’1;3 _ 1) y/// _ 6x2y” + 6y'a: =0

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

‘dsolve((2*x‘3—1)*diff(y(x),x$3)—6*x‘2*diff(y(x),x$2)+6*x*diff(y(x),x)=0,y(x), singsol=all)

y=c1 + e’ + ez (z® + 4)

v/ Solution by Mathematica

Time used: 1.357 (sec). Leaf size: 31

LDSOlve [(2*x~3-1)*y' ' ' [x]-6*x"2*y"' ' [x]+6x*x*y' [x]==0,y[x] ,x,IncludeSingularSoluj:ions -> True]

ot x?

y(x)—)—T+T—c2x+03
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14.10 problem 31

Internal problem ID [5438]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 19. Linear equations with variable coefficients (Misc. types). Supplemetary
problems. Page 132

Problem number: 31.

ODE order: 2.

ODE degree: 1.

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

yy" —y”° —y*In(y) =0

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

dsolve(y(x)*diff (y(x) ,x$2)-diff (y(x),x) "2=y(x) "2*1n(y(x)),y(x), singsol=all)

N J

v/ Solution by Mathematica

Time used: 2.66 (sec). Leaf size: 73

LDSolve [y[x]*y'' [x]-y' [x]"2==y[x] "2*Logl[y[x]],y[x],x,IncludeSingularSolutions J—> True]

1
y(z) — exp (—5\/0_16_””_02 (-1+ 62(”02)))

1
y(x) — eXp (5\/0_16_36_02 (_1 + 62(x+02)))
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14.11 problem 32

Internal problem ID [5439]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 19. Linear equations with variable coefficients (Misc. types). Supplemetary
problems. Page 132

Problem number: 32.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _nonlinear], [ 2nd order, _with linear s

(@+29)y" +2/° + 2 =2

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 49

[dsolve ((x+2*xy (x) ) *diff (y(x) ,x$2)+2xdiff (y(x) ,x) “2+2*diff (y(x),x)=2,y(x), sing}sol=a11)

T V—4cix + 512 + 4cy

y=7 2
z  /—4ciz + 5x? + 4ey
Y=ot 2

v/ Solution by Mathematica
Time used: 0.645 (sec). Leaf size: 77

LDSolve [(x+2*y [x] ) *y' ' [x]+2*y' [x] "2+2xy' [x]==2,y[x],x, IncludeSingularSolutionsJ -> Truel

1 1

y(z) — —5¢ (1 + 4/ E\/Saﬂ + 4eox +4c1>
1 1

y(z) — 57 (—1 + 4/ E\/5x2 + 4eox +4c1>
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14.12 problem 33

Internal problem ID [5440]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 19. Linear equations with variable coefficients (Misc. types). Supplemetary
problems. Page 132

Problem number: 33.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _exact, _nonlinear]]
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v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 1500

Ldsolve((1+2*y(x)+3*y(x)‘2)*diff(y(x),x$3)+6*diff(y(x),x)*( diff(y(x),x$2)+di§f(y(x),x)*2+3*y

Yy
(224 + 362 — 432¢; 7% — 432¢? — 864cow + 864c3 + 121/978 — 216¢,26 + 1080c?zt — 432c925 + 2592¢

3 (224 + 362% — 432c, 2% — 432¢} — 864cow + 864cs + 121/928 — 216¢; 26 + 10803z — 432¢525 + 25

1
y =
(224 + 362* — 432c, 2% — 432¢2 — 864co + 864cs + 121/978 — 216¢; 78 + 1080c3xt — 432¢975 + 259
+
3 (224 + 36x* — 432¢; 12 — 432¢2 — 864cox + 864c3 + 12 \/ 928 — 216¢12% + 1080c2 x4 — 432¢2x5 + 25
1
(224+36m4—432c1m2—432c§—864czm+864c;3+12\/9z8—216c1z6+1080c§a;4—432czz5+2592c§m2+5184c1czz3+432C3z4+1296c;’
iv/3 =
y =
(224 + 362* — 432c, 2% — 432¢2 — 864cow + 864cs + 124/978 — 216¢; 76 + 1080c3x* — 432¢975 + 259
_|_
3 (224 + 36x* — 432¢; 12 — 432¢2 — 864cyx + 864c3 + 12 \/ 928 — 216¢12% + 1080c2 24 — 432¢5x5 + 25
1
(224+36z4—432c1z‘~’—432c§—864cza;+864C3+12\/ngi—216c1z6+1080c§x4—43252z5+2592c{’a;2+5184c1czm3+432C3z4+1296c‘{
iv/3 <
_|_
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v/ Solution by Mathematica
Time used: 0.369 (sec). Leaf size: 523

lDSolve [(1+2xy [x] +3*y [x] "2) *xy' ' ' [x]+6*y' [x]*( y'' [x]+y"' [x]"2+3*y[x]*y'' [x] )==x,y[x],x,Includ

y(z)
22/3 (9x4 + 108c12% + /2048 + (97* + 108¢122 + 27c3x + 56 + 216¢5) 2 + 27csz + 56 + 21602> 2/3 _ 4

_>

12 </9x4 + 108¢; 22 + /2048 + (9z* + 108¢, 22 -

y(z)

1
o4 <i22/3 (\/§+z> Q/ 9z% 4 108c; 22 + /2048 + (92* + 108¢c,22 + 27c3x + 56 + 216¢,) 2 + 27csz + 56 -

N 16v/2(1 +iv/3)
{}/9354 + 108c1 22 + /2048 + (9% 4 108c1 22 + 27csx + 56 + 216¢;) 2 + 27csz + 56 + 216¢,

:

1
S (—22/3 (1+i\/§> 394 + 108c122 + /2048 + (927 + 108,27 + 27cyw + 56 + 216¢5) 2 + 27csz + 5

y(z)

24
N 16v2(1 — i/3)
€/9x4 + 108c,22 4+ /2048 + (924 + 108c122 + 27csx + 56 + 216¢,) 2 + 27csz + 56 + 216¢,

-8
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14.13 problem 34

Internal problem ID [5441]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 19. Linear equations with variable coefficients (Misc. types). Supplemetary
problems. Page 132

Problem number: 34.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _exact, _nonlinear], [_3rd_order, _with_linear_s
v Solution by Maple
Time used: 0.016 (sec). Leaf size: 150

[dsolve (3xxx( y(x)~2% diff(y(x),x$3)+6*y(x)*diff (y(x),x)*diff (y(x),x$2) +2*diff}y (x),x)"3  )-

(—8c3z3 + 81n (z) z + 12¢c17 + 8¢y — 41')%

Y= 9
) = (—8c3z® + 81n (z) x + 12¢1x + 8¢y — 41:)%
T 4
V3 (=8c¢37® + 8In (z) z + 12¢,2 4 8¢y — 4x)%
4
Y= (—8c3z3 + 81n (z) z + 12¢1x + 8¢z — 4x)%
4 1
N iv3 (—8c32® + 81n ()  + 12¢12 + 8¢y — 4x)?

4
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v/ Solution by Mathematica
Time used: 0.297 (sec). Leaf size: 121

tDSOlve [3xxx( ylx]"2% y'' ' [x]+6xy[x]+y' [x]*y' ' [x]+2+y' [x]"3 )-3*y[x]* (y[x] *}" '[x]+2% 3! [x]

s/ 1
y(x) = — 5 {/6csz® + 6z log(x) + (3 + 9¢2)z + 2¢1

1
y(z) — §’/ng3 + zlog(z) + 5(1 + 3cy)z + %

8]

1
y(z) = (=1)%3 {’/C3x3 + zlog(z) + 5(1 +3co)T + 3
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14.14 problem 35

Internal problem ID [5442]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 19. Linear equations with variable coefficients (Misc. types). Supplemetary
problems. Page 132

Problem number: 35.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _exact, _nonlinear], [_3rd_order, _with_linear_s
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 51

[dsolve (y(x)*diff (y(x) ,x$3)+3*diff (y(x) ,x)*diff (y(x),x$2)-2*y(x)*diff (y(x), x$2} -2+diff (y(x),x

y = \/—2c3e%x 4 €2 + 2c5e% — 2¢;

Y= —\/—203e~’"x + €2 4+ 2c9e® — 2¢3

v/ Solution by Mathematica
Time used: 0.387 (sec). Leaf size: 65

-

LDSolve [y[xl*y' "' [x]+3*y' [x]*y"' ' [x]-2xy[x]*y' ' [x]-2*y' [x]~2+y[x]*y' [x]==Exp [2; 1,y[x],x,Inclu

y(z) = —\/e2 + e%(csx + 2¢3) + 2¢

y(z) = Ve + ev(csx + 2¢3) + 2¢
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14.15 problem 36

Internal problem ID [5443]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 19. Linear equations with variable coefficients (Misc. types). Supplemetary
problems. Page 132

Problem number: 36.

ODE order: 2.

ODE degree: 1.

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

21 +y)y" + 2y + 42 +2y =0

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

dsolve (2% (y(x)+1)*diff (y(x),x$2)+2xdiff (y(x),x) "2+y(x) "2+2*xy(x)=0,y(x), sings#1=all)

N

y = —1— /14 2¢;cos () — 2¢; sin (z)

y = —14 /14 2c;ycos () — 2¢; sin (z)

v/ Solution by Mathematica
Time used: 24.469 (sec). Leaf size: 5629

-

.
DSolve [2x (y [x]+1)*y"' ' [x]+2*y' [x] ~2+y[x] ~2+2*y[x]==0,y[x],x, IncludeSingularSol#tions -> Truel

Too large to display
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15 Chapter 21. System of simultaneous linear

equations. Supplemetary problems. Page 163

15.1 problem 10 . . . . . . . .
15.2 problem 11 . . . . . . . .
15.3 problem 12
15.4 problem 13 . . . . . . ..
15.5 problem 17 . . . . . ..
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15.1 problem 10

Internal problem ID [5444]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 21. System of simultaneous linear equations. Supplemetary problems. Page
163

Problem number: 10.

ODE order: 1.

ODE degree: 1.

Solve
T'(t) = —z(t) +e* — ¢
y'(t) = —=(t) +y(t) +e

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 52

dsolve([diff (x(t),t)-diff (y(t),t)+y(t)=-exp(t),x(t)+diff (y(t) ,t)—y(t)=exp(2*t?] » [x(t), y(t)]

N J

2t ; et
)= +2e ey — =
z(t) g t2ee—g
(1) = ety + cret + 2e% +ett et
=e ‘et +—+———
Y 2 T C1 3 9 1

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 72

LDSolve [{x'[t]-y' [t]+y[t]1==-Exp[t],x[t]+y' [t]-y[t]1==Exp[2*t]},{x[t],y[t]},t,IncludeSingularSc

1
z(t) — get (26! —3) +cre””

2 2t —t 1
y(t) — % + Cl; + Zet(2t —1—2c¢; +4cs)
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15.2 problem 11

Internal problem ID [5445]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 21. System of simultaneous linear equations. Supplemetary problems. Page
163

Problem number: 11.

ODE order: 1.

ODE degree: 1.

Solve
o' (t) = 3z(t) — > + 2y(t) + ¢
y'(t) = t* — 3y(t) — 5x(t)

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 54

dsolve ([diff (x(t),t)+2*x(t)+diff (y(t),t)+y(t)=t,5*x(t)+diff (y(t) ,t)+3*y(t)=t‘#] , [x(8), y(©)]

N

5 cos(t)cy  sin(t)c 3sin (t)ca  3cos(t) ¢y
_ t+3— _
5 5 T 5 5
y(t) = sin (t) ¢z + cos (t) ¢; + 2t> — 3t — 4

z(t) = —t

v/ Solution by Mathematica
Time used: 0.122 (sec). Leaf size: 61

‘ DSolve [{x' [t]1+2*x[t]+y' [t]+y[t]==t,bxx[t]+y' [t]1+3*y[t]==t"2},{x[t],y[t]},t, In#ludeSingularSo

z(t) = —t* +t + ci cos(t) + (3c1 + 2¢2) sin(t) + 3
y(t) — 2t> — 3t + cy cos(t) — (5¢; + 3cy) sin(t) — 4
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15.3 problem 12

Internal problem ID [5446]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 21. System of simultaneous linear equations. Supplemetary problems. Page
163

Problem number: 12.

ODE order: 1.

ODE degree: 1.

Solve

7' (t) =4 —5z(t) —y(t) — €
Y (t) = 2z(t) — 3y(t) +e" — 1

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 72

dsolve([diff(x(t),t)+x(t)+2*diff(y(t),t)+7*y(t)=exp(t)+2,—2*x(t)+diff(y(t),t)+3*y(t)=exp(t)-

N

e Ysin(t)c, e *cos(t)es e Hcos(t)ey e Hsin(t)e; 5et 13
t) = — — — - —
#(t) 2 T 3 2 2 2% 17

3 2¢
ot —at
y(t) =e “sin(t)c + e cos(t)cr + TAISE

v/ Solution by Mathematica
Time used: 0.239 (sec). Leaf size: 79

‘DSolve [{x' [t]+x[t]+2*y' [t]+7*y[t]==Exp[t]+2,-2*x[t]+y' [t]+3*y[t]==Exp [t]-l},{# [t],y[t]},t,In

5 t
x(t) — —2—2 + cie™* cos(t) — (c1 + c2)e *sin(t) +

13
17
t

2
Y(0) = T+ eaecos(0) + (201 + e sin(e) + o
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15.4 problem 13

Internal problem ID [5447]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 21. System of simultaneous linear equations. Supplemetary problems. Page
163

Problem number: 13.

ODE order: 1.

ODE degree: 1.

Solve

o'(t) +y'(t) =z(t) —3y(t) —1+e*
' (t)+ 9 (t) = —2z(t) — 3y(t) + e +1

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

dsolve([diff(x(t),t)—x(t)+diff(y(t),t)+3*y(t)=exp(—t)—1,diff(x(t),t)+2*x(t)+d#ff(y(t),t)+3*y

N

eZt 2 e—t
)=— -2
M=73+3"73
1 eZt e—t L
y(t)——§—1—+F+e C1

v/ Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 62

LDSolve [{x' [t]-x[t]+y' [t]1+3*y[t]==Exp[-t]-1,x' [t]+2*xx[t]+y' [t]+3*y[t]==Exp [2*t}] +1},{x[t],y[t]

z(t) — %e_t (2¢" +€* — 1)
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15.5 problem 17

Internal problem ID [5448]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 21. System of simultaneous linear equations. Supplemetary problems. Page
163

Problem number: 17.

ODE order: 1.

ODE degree: 1.

Solve

v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 45

[dsolve( [diff (x(t),t)-x(t)+diff (y(t),t)+2*xy(t)=1+exp(t),diff (y(t) ,t)+2*y(t)+di\ f(z(t),t)+z(t)

t(2 t
x(t)=—1+¥

t

e
y(t) = 5 + e %,

t

2(t) =2+ ez +e 'c3
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v/ Solution by Mathematica
Time used: 0.116 (sec). Leaf size: 60

LDSolve [{x' [t]-x[t]+y' [t1+2%y[t]==1+Exp[t],y' [t]+2xy[t]+z' [t]+z[t]==2+Exp[t] ,xJ- [t]1-x[t]+z' [t]

t
z(t) = —1+¢€ (5 + cl)

t
e
y(t) — E + coe

t

2(t) - % +(d+cg)et+2

2t
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16 Chapter 25. Integration in series. Supplemetary
problems. Page 205

16.1 problem 9 . . . . . ... 287
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16.1 problem 9

Internal problem ID [5449]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 25. Integration in series. Supplemetary problems. Page 205

Problem number: 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

(1-z)y +y=2

With the expansion point for the power series method at = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 22

‘Order:=6;
‘dsolve((l-x)*diff(y(x),x)=x‘2—y(x),y(x),type='series',x=0);

3 .’E4 CL'5

y=(1—x)y(0)+%+g+ﬁ+0(r6)

v Solution by Mathematica

Time used: 0.011 (sec). Leaf size: 33

‘ AsymptoticDSolveValue [(1-x)*y' [x]==x"2-y[x],y[x],{x,0,5}]

$5 .’L‘4 3

X
y(x)—>1—0+g+§+cl(1—x)
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16.2 problem 10A

Internal problem ID [5450]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 25. Integration in series. Supplemetary problems. Page 205

Problem number: 10A.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

yr—2y=1—z

With the expansion point for the power series method at x = 1.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 24

p
‘0rder:=6;
Ldsolve(x*diff(y(x),x)=1—x+2*y(x),y(x),type='series',x=1);

v/ Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 28

LAsymptoticDSolveValue [x*xy' [x]==1-x+2*y[x],y[x],{x,1,5}]

y(z) — —%(m —1)’+a((z—1)>%+2(x—1)+1)
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16.3 problem 10B

Internal problem ID [5451]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 25. Integration in series. Supplemetary problems. Page 205

Problem number: 10B.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

yr—2y=1—z

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

-

Ldsolve (xxdiff (y(x) ,x)=1-x+2*y(x),y(x), singsol=all)

-/

1 2
y=—§+x—|—clx

v Solution by Mathematica

Time used: 0.032 (sec). Leaf size: 16

‘ DSolve [x*y' [x]==1-x+2*y[x],y[x],x,IncludeSingularSolutions -> True]

1
y(x) = 2 + 2 — 3
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16.4 problem 11

Internal problem ID [5452]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 25. Integration in series. Supplemetary problems. Page 205

Problem number: 11.

ODE order: 1.

ODE degree: 1.

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

y — 3y = 227

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.016 (sec). Leaf size: 42

p
‘0rder:=6;
‘dsolve(diff(y(x),x)=2*x‘2+3*y(x),y(x),type='series',x=0);

B 9, 9, 27, 81 . 2z%  z*  3aS 6
y—(1+3x+2x +30 + gt + 577 | y(O0) + 5+ 5+ 5 + O0(z%)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 61

LAsymptoticDSolveValue [y' [x]==2*xx"2+3*y[x],y[x],{x,0,5}]

y(z) > S+ =+ "+ + Y+ — +3z+1

35 xt 228 81z° N 27zt 9z 9x?
10 2 3 40 8 2 2
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16.5 problem 12

Internal problem ID [5453]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 25. Integration in series. Supplemetary problems. Page 205

Problem number: 12.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

(x+1)y —y=2"—-22

With the expansion point for the power series method at = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 22

‘Order:=6;
‘dsolve((x+1)*diff(y(x),x)=x‘2—2*x+y(x),y(x),type='series',x=0);

23 4 5
y=(1+2)y(0) — >+ o - T+ +0("

v Solution by Mathematica

Time used: 0.024 (sec). Leaf size: 36

‘ AsymptoticDSolveValue [(x+1)*y' [x]==x"2-2*x+y[x],y[x],{x,0,5}]

ozt 228

y(x)—>€—§+?—x2+c1(x+1)
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16.6 problem 13

Internal problem ID [5454]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 25. Integration in series. Supplemetary problems. Page 205

Problem number: 13.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

' +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

p
‘0rder:=6;
Ldsolve(diff(y(x),x$2)+x*y(x)=0,y(x),type='series',x=0);

= (1-2)50+ (=~ o) 0+ 068

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28

LAsymptoticDSolveValue [y'' [x]+x*y[x]==0,y[x],{x,0,5}]

o) (- 2) (1)
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16.7 problem 14

Internal problem ID [5455]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 25. Integration in series. Supplemetary problems. Page 205

Problem number: 14.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

y// + 2y:c2 =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

p
‘0rder:=6;
‘dsolve(diff(y(x),x$2)+2*x‘2*y(x)=0,y(x),type='series',x=0);

= (1-2)u0r+ (o= )0 0t

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28

-

LAsymptoticDSolveValue [y'' [x]+2xx~2*y[x]==0,y[x],{x,0,5}]

| —

o) (- 2 (1)
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16.8 problem 15

Internal problem ID [5456]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 25. Integration in series. Supplemetary problems. Page 205

Problem number: 15.

ODE order: 2.

ODE degree: 1.

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

y"—y'x+y3:2=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

‘0rder:=6;
Ldsolve(diff(y(x),x$2)—x*diff(y(x),x)+x‘2*y(x)=0,y(x),type='series',x=0);

y= (1 - f—;) y(0) + (x + %xf‘ — %x‘f’) y'(0) +O(z°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 35

LAsymptoticDSolveValue [y'' [x]-x*xy' [x]+x~2*y[x]==0,y[x],{x,0,5}]

) zt A
y(z)—)cl( —E)—FCQ(—E—l—E—l—x)
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16.9 problem 16

Internal problem ID [5457]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 25. Integration in series. Supplemetary problems. Page 205

Problem number: 16.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

(-2 +1)y" -2z +p(p+1)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: 101

‘Order:=6; ‘
dsolve((l—x‘Q)*diff(y(x),x$2)—2*x*diff(y(x),x)+p*(p+1)*y(x)=0,y(x),type='seri%s',x=0);

J

N

p(p+1)z*  p(p® + 2p* — 5p — 6) z*
y=(1- Pt Ue B 7 40
2 24
24p—2)z8  (p*+2p° — 13p? — 14p + 24) 2°
+(x_(p +p6 )z* (' +2p 3520 p+ )m)y,(O)JrO(xe)

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 120

kAsymptoticDSolveValue [(1-x"2)*y"' ' [x]-2*x*y ' [x]+p* (p+1)*y[x]==0,y[x],{x,0,5}] J

1 1 5 3
y(x) —>62(—(p2+p)2x5+1(—p2 —p)z°+ - (-p* —p) z3+x—+x—+x)

120 60 6 5 3
1 1 1
ta (Q(P2 +p) e + 1P —p)t+ o (- —p)a + 1)

290



16.10 problem 17

Internal problem ID [5458]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 25. Integration in series. Supplemetary problems. Page 205

Problem number: 17.

ODE order: 2.

ODE degree: 1.

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

y”+yw2:x2+az+1

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 30

‘0rder:=6;
Ldsolve(diff(y(x),x$2)+x‘2*y(x)=1+x+x‘2,y(x),type='series',x=0);

2 3 4

z 1 5\, ¢ oz 6
y—(l—ﬁ)y(0)+(x—2—0x)y(0)+3+g+ﬁ+0(x)

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 49

LAsymptoticDSolveValue [y'' [x]+x~2*y [x]==1+x+x"2,y[x],{x,0,5}]

() = ¢ x—x—5 +x—4+c 1_x_4 +x_3+:c_2
y 2 20) 12T 12) 76 "2
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17.1 problem 11 . . . . . . . . e 293
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17.1 problem 11

Internal problem ID [5459]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 26. Integration in series (singular points). Supplemetary problems. Page
218

Problem number: 11.

ODE order: 2.

ODE degree: 1.

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

2z + )y — (=32 +z)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: 45

‘Order:=6; ‘
‘dsolve(2*(x“2+x“3)*diff(y(x),x$2)-(x-3*x“2)*diff(y(x),x)+y(x)=0,y(x),type='se#ies',x=0);

y= (-2 +2* -2’ +2° —z+1) (avVz + cz) + O(2°)

v Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 58

LAsymptoticDSolveValue [2*% (x2+x"3) *y ' ' [x]-(x-3*x"2) *y' [x]+y[x]==0,y[x],{x,0, 5}}]

yiz) s ar(-°+1* -+ —z+ 1)+ V(- +2t — 2P+ ¥ —z +1)
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17.2 problem 12

Internal problem ID [5460)]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 26. Integration in series (singular points). Supplemetary problems. Page
218

Problem number: 12.

ODE order: 2.

ODE degree: 1.

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

dry" +2(1—2)y —y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 44

‘0rder:=6; ‘
‘dsolve(4*x*diff(y(x),x$2)+2*(1—x)*diff(y(x),x)—y(x)=0,y(x),type='series',x=0)#

11 1 1 1
— 1 - T2 = .3 T 4 e > O 6
y cl\/:?( + 3T O+ 1T F g T p30s% T (z°)
1

1 1 1 1
1 - T2 3 - 4 R > 0) 6
+02( + 5T @ et et o (x))

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 85

LAsymptoticDSolveValue [4*xxy' ' [x]+2*(1-x) *y' [x]-y[x]==0,y[x],{x,0,5}] J
O Y] (A L B (R S
y ! 10395 ' 945 ' 105 15 ' 3 2\3840 ' 384 ' 48 8 ' 2
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17.3 problem 13

Internal problem ID [5461]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 26. Integration in series (singular points). Supplemetary problems. Page
218

Problem number: 13.

ODE order: 2.

ODE degree: 1.

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

20y —yz+ (-2 +1)y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 33

‘Order:=6; ‘
‘dsolve(2*x“2*diff(y(x),x$2)-x*diff(y(x),x)+(1-x“2)*y(x)=0,y(x),type='series',*=0);

1 1 1 1
y=ci\/z (1 + 6:& + ﬁx‘l +0 (:cG)) +c2a;(1 + 1—0x2 + %x‘l +0 (x6)>

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 48

LAsymptoticDSolveValue [2xx~2xy' ' [x]-x*y' [x]+(1-x"2) *y [x]==0,y[x],{x,0,5}] J
zt  z? zt  z?
— +—=+1 — + =41
y(x) — Clx<360 + 10 + ) +02\/5<168 + 5 + )
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17.4 problem 14

Internal problem ID [5462]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 26. Integration in series (singular points). Supplemetary problems. Page
218

Problem number: 14.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Lienard]

vy’ +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: 41

.
‘Order:=6;
‘dsolve(x*diff(y(x),x$2)+diff(y(x),x)+x*y(x)=0,y(x),type='series',x=0);

1 1 1
y=(n(z)ca+c1) (1 — ZxQ + 6—4.’134 +0 (zﬁ)) + (sz — 1—38354 +0 (xﬁ)) C2
v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 60

-

LAsymptoticDSolveValue [x*y'' [x]+y' [x]+x*y[x]==0,y[x],{x,0,5}]

(z) = c CANNL AP VP (I () P (z)
y (62~ 2 2\ 7128 "1 " 61 1 &
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17.5 problem 15

Internal problem ID [5463]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 26. Integration in series (singular points). Supplemetary problems. Page
218

Problem number: 15.

ODE order: 2.

ODE degree: 1.

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

nyll_y/x+(m2+1)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: 45

‘Order:=6; ‘
‘dsolve(x“2*diff(y(x),x$2)-x*diff(y(x),x)+(x“2+1)*y(x)=0,y(x),type='series',x=¢);

! 1 1 3
y= CIJ((II’I (x) Cy + Cl) (1 — Zx2 + 6_4];4 +0 (.'136)) 4 (11’2 _ 38-7;4 +0 (xﬁ)) C2>

v Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 65

LAsymptoticDSolveValue [x~2xy' ' [x]-x*y' [x]+(x"2+1)*y[x]==0,y[x],{x,0,5}] J

() = az a:_4_x_2+1 +elz w_Z_ﬁ +z x_4_ac_2+1 log(z)
y T 6a ™ 2 2\*\ 1 7 128 64 4 &
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17.6 problem 16

Internal problem ID [5464]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 26. Integration in series (singular points). Supplemetary problems. Page
218

Problem number: 16.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

zy' =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: 56

.
‘Order:=6; ‘
dsolve (x*diff (y(x) ,x$2)-2xdiff (y(x) ,x)+y(x)=0,y(x) ,type='series',x=0); ‘

N

=2’ 1—1x+ix2—ix3+ = Tt — !
vy=a 4 40 720 20160 806400

1 1
+ ¢ (ln () (—x3 + Zz‘l - Ew“r‘ +0 (zﬁ))

+ (12+6x+3a:2 — 1%:6“4— %x‘r’—i—O (a:6)>)

240 (:ﬁ))

298



v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 79

LAsymptoticDSolveValue [xky' ' [x]-2*y' [x]+y[x]==0,y[x],{x,0,5}]

576

z’ s ot
+¢ v T4

1 1
y(x) = 1 <£($ — 4)z° log(z) + —= (—19z* + 162° + 1442° + 288z + 576))

20160 720 40 4
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17.7 problem 17

Internal problem ID [5465]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 26. Integration in series (singular points). Supplemetary problems. Page
218

Problem number: 17.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Lienard]

2y +2y +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: 32

‘Order:=6;
‘dsolve(x*diff(y(x),x$2)+2*diff(y(x),x)+x*y(x)=0,y(x),type='series',x=0);

1- -2+ —z*+0
T

1 1 c(1— 322 + Lzt + 0(z9))
v Cl( 6 " 120 (zﬁ)) " —

v Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 42

s

LAsymptoticDSolveValue [xky ' ' [x]+2%y ' [x]+x*y[x]==0,y[x],{x,0,5}]

~—

O A S B (A
y 24 272 2\120 " 6
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17.8 problem 18

Internal problem ID [5466]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 26. Integration in series (singular points). Supplemetary problems. Page
218

Problem number: 18.

ODE order: 2.

ODE degree: 1.

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

(z4+1)y" +z(xz+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: 37

‘0rder:=6; ‘
Ldsolve(x‘Q*(x+1)*diff(y(x),x$2)+x*(x+1)*diff(y(x),x)—y(x)=0,y(x),type='seriegf,x=0);

l——z+_2°— —2°+ —2*— —2°+0
T

B 1 1 1 1 1 6 c2(—2 — 2z + O (29))
y_clx( 3778 10" T T (””)>+

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 45

LAsymptoticDSolveValue [x"2% (x+1) *y"' ' [x]+x*(x+1) *y' [x]-y[x]==0,y[x],{x,0,5}] J

() — ¢ x_5_x_4+x_3_:v_2+w +c 1-+-1
y 2\15 71076 3 "\ z
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17.9 problem 19

Internal problem ID [5467]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 26. Integration in series (singular points). Supplemetary problems. Page
218

Problem number: 19.

ODE order: 2.

ODE degree: 1.

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

2z +y —y=1+<z

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 60

‘Order:=6; ‘
‘dsolve(2*x*diff(y(x),x$2)+diff(y(x),x)—y(x)=x+1,y(x),type='series',x=0); ‘

1 1 1 1 1
yzclx/ﬂz(1+—x+—x2+—x3+ 44

5 6
37+ 307 T 630% T aaes0” T 1aamane® T O ))

1 1 1 1
+c2(1+:v+—:c2+—x3+ Tt +

5 6
6% To0% ta5a0” T 1r3a00° TO )>
+z 1+1z+iz2+ix3+;x4+0(w5)
3" T 45" T 12600 T 56700
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v/ Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 246

LAsymptoticDSolveValue [2%x*xy' ' [x]+y' [x]-y[x]==x+1,y[x],{x,0,5}] J

x° x? 3 2
N r,r 1
y(@) = e <113400 tomo oot T )

xd xt 2 2 =z xd xt x3
+c2\/5( + +—+—+—+1)+\/3_U( +

1247400 ' 22680 ' 630 ' 30 ' 3 1247400 T 22680 T 630
22 )(23x11/2 20592 1627/2  Txd/?2 4g3/?

+%+§+1 311850 © 11340 © 315 15 ' 3

x® 23 P )( x 37z 11z* 1123 222 x)

+ too g TETL 133650 113400 1260 90 3

+2‘/”_”>+<113400 2520 790 " 6
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17.10 problem 20

Internal problem ID [5468]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 26. Integration in series (singular points). Supplemetary problems. Page
218

Problem number: 20.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

2$3y" + y'x2 4 y = 0

With the expansion point for the power series method at x = oc.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 117

‘0rder:=6; ‘
dsolve(2*x‘3*diff(y(x),x$2)+x‘2*diff(y(x),x)+y(x)=0,y(x),type='series',x=Infi#ity);

J

N\

(= Infinity)> = 7(z — Infinity)®  (—59 Infinity +2) ( — Infinity)*
4 Infinity® 24 Infinity* 192 Infinity®

(605 Infinity —52) (z — Infinity)° . ) (z — Infinity)?
Infi — Infi —
1920 Infinity” y(Infinity) + | @ — Infinity - Lo

N (3 Infinity® —2 Infinity) (z — Infinity)® B (Infinity —2) (z — Infinity)*

y:

24 Infinity* 64 Infinity*
(105 Infinity® —370 Infinity® +4 Infinity) (z — Infinity)® )
+ Infinity) + O(z°
1920 Infinity” y (Infinity) + O(2”)
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v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 96

LAsymptoticDSolveValue [2%x~3*y' ' [x]+x~2*y' [x]+y[x]==0,y[x],{x,Infinity,5}]

J

@) 1 11 1
X C: — —
y 2\ 6232 ~ 00252 T 2520272~ 1134002972

+Vz

1 1 1 11
- - - ——+1
ﬁ) + Cl( 124740005 | 22680z  6302° 3022 3z | )
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17.11 problem 21

Internal problem ID [5469]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 26. Integration in series (singular points). Supplemetary problems. Page
218

Problem number: 21.

ODE order: 2.

ODE degree: 1.

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

Y + (P +2)y —y=0

With the expansion point for the power series method at x = oc.
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v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 179

‘0rder:=6; ‘
‘dsolve(x‘3*diff(y(x),x$2)+(x“2+x)*diff(y(x),x)—y(x)=0,y(x),type='series',x=1n#inity);

y = ( ] (z — Infinity)®  (—4Infinity —1) (z — Infinity)®

2 Infinity? 6 Infinity®
N (18 Infinity® 4+10 Infinity +1) (z — Infinity)*
24 Infinity”
N (—96 Infinity® —86 Infinity? —18.Infginity —1) (x — Inﬁnity)5 y(Infinity)
120 Infinity
— Infinity? — Infinity) (z — Infinity)®
e Inﬁnity-l—( nfinity” — Infini 'y)3(a: nfinity)
2 Infinity
N (2 Infinity® 45 Infinity® + Infinity) (z — Infinity)®
6 Infinity®
N (-6 Infinity* —26 Infinity® —11 Infinity® — Infinity) (z — Infinity)*
24 Infinity”
(24 Infinity® +154 Infinity* +102 Infinity® +19 Infinity® + Infinity) (z — Infinity)® , .
+ —5 ' (Infinity)
120 Infinity

+0(z%)
v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 124

LAsymptoticDSolveValue [x~3*y' ' [x]+(x"2+x) *y' [x]-y[x]==0,y[x],{x,Infinity,5}] J

1 1 1 1 1 137 log(z) 25
y(@) = o (W AT T T T 1) T (_7200x5 T 12025 288%°
_log(z) 11 log(z) 3 log(z) 1 log(z) log(x))
24z* 3623 (i 412 222 x x
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18 Chapter 27. The Legendre, Bessel and Gauss

Equations. Supplemetary problems. Page 230
18.1 problem 20 . . . . . ..
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18.1 problem 20

Internal problem ID [5470)]

Book: Schaums Outline. Theory and problems of Differential Equations, 1st edition. Frank
Ayres. McGraw Hill 1952

Section: Chapter 27. The Legendre, Bessel and Gauss Equations. Supplemetary problems.
Page 230

Problem number: 20.

ODE order: 2.

ODE degree: 1.

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

1
2+t + <t2—§)z=0

With the expansion point for the power series method at ¢ = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 34

‘Order:=6; ‘
dsolve(diff(z(t),t$2)+t*diff(z(t),t)+(t“2—1/9)*z(t)=0,z(t),type='series',t=0)#

N\ J

_ 1, 179 _ 43 139 4 6
2(t) = (1 18" Toad’ ) 20)+ (t 27t~ me0’ ) PO +O(F)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42

s

LAsymptoticDSolveValue [z'' [t]+t*z' [t]1+(t"2-1/9)*z[t]==0,z[t],{t,0,5}]

~—

139> 4¢3 179t* ¢2
Z(t)—)CQ _4860_§+t +c _1944+1_8+1
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