Fundamentals of Differential Equations
by Nagle, Saff, and Snider (7th edition)

Section 4.5 (p. 201)- The Superposition Principle

21. Find a general solution to the DE
y"(0) + 2y (0) + 2y(0) = e Pcos b
Note: this is a hard problem.

We will need the 6 factor if — 1 &< is a solution to the
auxiliary equation.

m>+2m+2=0 = m>+2x= —2
= (m+1)*= -1 = m= —1+iand
y. = e %(Cicos0 + Cysinb) .

We need the § factor. Note that terms with factors of 8
will cancel out when we compute v + 2y;, + 2y,

y, = e ?(acosf + bsinb)
y, = e Y(acosf +bsinb) + 0(e "[acost + bsin 0))

yy = —e%(acosf+bsinb) +e(—asinb+ bcosh) +
(e ?[acos® + bsin6]) + terms with factor of 0
and we canignore terms with factor of 6.

yy = —e %(acos+bsinb) + e (—asind+ bcosh)
—eacosO+bsinb)+e?(—asind+bcosh) + ...

Yy = (—2a+2b)ePcosd + (— 2a — 2b)e "sin 6 + terms with 6 factor
will cancel out!

—2a+2b
(D?* 42D+ 2)y, = 2a e Pcos +
0
—2a—2b
2b e ?sin = (2b)e Pcos @ + (— 2a)e ?sin 6
0

which must equal the right side of DE e ®cos8 =

2b=1 = b=1/2and —2a=0 = a=0

1
= Y= 596_032'719.
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Ans: y = e 9(Cicosf + Cssin ) + 50 e ’sin@

Find the specific solution to the DE
Yy —y=1y(0)=0

m—1=0 = y.=ae".

ypy=k = (D-1)k=1 = k= —1.
y=ae*"—1 = 0=a—-1 = a=1.
Ans: y=¢"—1

Find the specific solution to z” + z = 2e~* where z(0) = 0 and 2/(0) = 0.

Z. =acosx + bsinx

zp = ke "and (D* + ke = ke ™ + ke " =
2ke™ =2 = k =1.

z=acosx+bsinx+e”

Z = —asinr+bcosxz — e

20)=a+1=0 = a= —1.
Z0)=b—-1=0 = b=1.
Ans: y=sinxz —cosx +e "

Determine the form for the particular solution to the DE
y' +y=sinx +xcosx+ 10"

m?>+1=0 = m= +1.

Since y, involves cos z and sinz, y, now we must include
xsinxand x cos x just to yield the sin x on the right.
Furthermore, to yield the zcos x on the right we need
x?sinxand z?cos x.

Note that 10 = e”™!0 =y, must have a e”"!° term.

Ans: y, =azsinz + bz cosz + ca’sinz + dz*cos x + ket "0



