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For each of the following Cauchy initial value problems do the following: (1) Find the complementary
solution, that is, a general solution of the associated homogeneous equation; (2) Use the method of
undetermined coefficients to find a particular solution of the inhomogeneous equation; (3) Combine
the results of the first two parts to find a general solution of the inhomogeneous equation; (4)
Determine the values of the parameters (arbitrary constants) in the general solution found in the
previous step so as to satisfy the initial values condition.

Does your solution agree with Maple’s solution?
Problem 1

> ode0l:=diff (y(x),x,x)+3*diff (y(x),x)+2*y(x)=x"2+1;
2

d d
ode0] :=| —y(x) [+3| = y(x) [+2y(x)=x"+1
L ox’ ox
[ > init01l:=y(0)=3,D(y) (0)=-1;
init01 :=y(0) =3, D(y)(0) =-1
> dsolve({ode0l,init01l},y(x));
1, 3 9 5 Ly (=x)

-—x+-—"e +2e

Y=o oy

Problem 2

[ > ode02:=diff(y(x),x,x)-diff(y(x),x)=1+exp(x);

0’ 0 .
| ode02 = gy(x) - ay(x) =1+e

(> init02:=y(0)=1,D(y) (0)=2;




I init02 = y(0)=1, D(y)(0) =2
[ > dsolve({ode02,init02},y(x));

y(x)=—x+e' x+2e -1
Problem 3

> 0de03:=diff (y(x),x,x)+4*y(x)=x*cos (2*x) +x*cos (x) ;
2

0de03 = (; y(x))+ 4 y(x)=xcos(2x)+xcos(x)
X

> init03:=y(0)=A,D(y) (0)=B;

init03 = y(0) = A, D(y)(0) = B
> dsolve({ode03,init03},y(x));

(x) 1 lB in(2 x)+ A cos(2x) Lyle in(2 x) 1 (x) 1 (2x)
=|-——+=B [sin - +l-—+— in - -
y(x 576 " 2 S X CoS( 2 X 64 8)6 S X 3)CCOS X 16)CCOS X

-+§sh(x)

Problem 4

> odel04:=diff (y(x),x,x)+2*diff (y(x),x)+10*y(x)=exp(-x)+exp(-x) *sin (3

*x);
? d (=) (=)
ode04 = | —y(x) |+ 2| = y(x) [+ 10y(x) =€ ~+e " sin(3x)
i ax2 ax
[ > init04:=y(0)=1,D(y) (0)=-2;
] init04 = y(0) = 1, D(y)(0) = -2
[ > dsolve({ode04,init04},y(x));
()= =2 e sin(3 x) —— e cos(3x) x + e cos(3 x)
=y 18 6 9

Problem 5

> ode05:=diff (y(x),x,x)-4*y(x)=exp(2*x) -exp (-2*x) +exp (x) -exp (-x) ;

9 2x) (20 (=)
ode05 = azy(x) -4y(x)=e —e +e —e
x
> init05:=y(0)=0,D(y) (0)=0;
init05 :=y(0)=0,D(y)(0)=0
> dsolve ({ode05,init05},y(x)): simplify(%);

1 20 1 @2y I 1 o I o 1 2
y(x)=—"e +—e XxX——"€e+-"e +—xe ——e
24 4 3 3 4 24




Problem 6

[ > ode06

(-x);

c=diff(y(x),x$3)+3*diff(y(x),x$2)+3*diff (v (x),x)+y(x)=x+x*exp

0’ 0’ 0 (=x)
0de06 = gy(x) +3 &y(x) +3 ay(x) +y(x)=x+xe

> init06:=y(0)=2,D(y) (0)=-1, (Dee2) (y) (0)=2;

init06 = y(0) =2, D(y)(0) =-1, (D" )(y)(0) =2

> dsolve ({ode06,init06},y(x));

Problem 7

[ > ode07

1 —X —X —X 3 —X
y(x)=x—3+£e( )x4+5e( )+3xe( )+—e( ))c2

:=diff (y(x),x$4) -y (x)=x+exp (x) -exp (-x) +cos (x) -sin(x) ;
4

0de07 = (; y(x) )— y(x)=x+e —e " +cos(x)— sin(x)
X

> init07:=y(0)=1,D(y) (0)=-3, (De@2) (y) (0) =2, (Dee@3) (y) (0)=-1;

init07 = y(0) = 1, D(y)(0) = -3, (D" )(y)(0) =2, (D" )(y)(0) =-1

> dsolve ({0de07,init07},y(x)): simplify(%);

. 1 = 1
y(x) :Esin(x) —Eex—zcos(x) +Ze( )—Zsin(x)x—zxcos(x) +er( )—x+1xex
Problem 8
> 0de08:=diff (y(x),x$3)-6*diff(y(x),x$2)-9*diff(y(x),x)+14*y(x)=exp(

X) +exp (-x) ;

EX 0’ 0 . (0
0de08 = gy(x) -6 gy(x) -9 ay(x) +14y(x)=¢ +e

> init08:=y(log(2))=0,D(y) (log(2))=0, (De@2) (y) (log(2))=0;

init08 = y(In(2)) = 0, D(y)(In(2)) =0, (D" )(y)(In(2)) = 0

> dsolve ({ode08,init08},y(x));

y(x) =

1 ©oxn I 709 1 ©o) 80 1 1 .14 (2 19 (7x)
——e Xx+—e + e e +|—In(2)———|e ———e +———e
18 16 108 18 144 81 331776

Problem 9



]
[ > ode09:=diff (y(x),x$2)-5*diff (y(x),x)+6*y(x)=x"2*%exp (x);
2

0 0

0de09 = —y(x) |-5| —y(x) |[+6y(x)=x"¢"
ox* ox

> init09:=y(0)=2,D(y) (0)=3;

init09 :==y(0)=2,D(y)(0)=3
> dsolve ({ode09,init09},y(x));

.3 . 1o @0 3 6o
y(x)=—e +-xe +-x e +e ——e
4 2 2 4

Problem 10

> 0odelO:=diff (y(x),x$2)+y(x)=sin(x) +cos (x);
2

odel0 = (F y(x))+ y(x) =sin(x) + cos(x)
X

> initl0:=y(0)=A,D(y) (0)=B;

init10 = y(0) = A, D(y)(0) = B
> dsolve ({odel0,initl0},y(x)): simplify(%);

1
y(x) :Esin(x) +sin(x) B+ cos(x) A +5sin(x) X —Ex cos(x)




