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-K
Solve[y"+ Yy+ 4y = 4x2 8x .

Step1 : Solve y" + 4y'+ Yy = 0.

r2+ 4r + 4 = 0

(r + 2)(r+ 2) = 0[r = - 2
,
- 2

- 2x
- 2X

Yh= ce + Xe

Sep2 : Find Jp .

Gress : Yp = Ax+ Bx+ C

Yo = 2Ax + B



Yp" = 2A

Plug into y"+ 4y' + 4y = 4x2 8X to get

LA4Yx+ = 4x28x

Yp

2A + 8Ax + 4B+ 4Ax+ yBx + 4) = yx 8x

-<AtiBzyc
= 4x8x

-

Need
-

YA = 4 8

SA + YB =-84=
- 8E B =-4

2A +Y B +YC = 0x
2 (1) + 4)- 4) + 4C = 0·



So
, yp = X

*

- 4x+

#
a

-Kal
Find the general solution to

=xSection to

y" - 4y'+ 4y = 0

is ene



⑫xex

W(y
,
yc) = (ii)

G-x(2x)
= (e** )(e

*

+ 2xe
** /

- (2ex)(xe**

= e+ 2xe
**

-2xe

**

4X
= C



v =S=

=dx =J

Ex
V= Sidx =S

= Sdx = f(xud
=X



Then
,

Yp = V , Y ,
+ VzY

= (tx- Ex)e+ (Ex+ x)xeY
Answer:

y =3u+ Yo·



#0 - #(a)

Given that y ,
= X " is a solution to

xy"- 7xy + 16y = 0

on I = (0,)
,

find the general solution.

-

Divide by X to get :

Fy'+y
= 0

= a
,
(x) =E

We have

Ye = y .. S Efadx



= x]x
=xx
=xx I= (0

, a)

J
= xJx

7



= xixd
3 gu(Al = A

=x
= xif * dx

= x"In(x) ji
= x"(n(x)

Answer :
-WYn = 4

, y ,
+ (yz = c

,
X* + cx(n(x)



AI(al

Find the power
series for

f(x) = x + x

redat-1+ 1 = 2

f(x) = 3x + 1 - f() = 3(1)+ ) = 4

f"(x) = 6x-
f "(l) = S(1) = 6

f(x) = 6-
" (l) = 6

f(r(x) = 0 f()(1) = 0

R34
R34

-

f(x) = f(i) + f'()(X - 1)+ (x- 11

+ (x-113 + % %



= 2 + 4(x - 11 + (x - 11

+(x- 1+0 ...

O

=4(x+ ) + 3(x- 1)+ (x - 1)3

-

#
Find the first fo non-zero

terms for a power
series

solution

-to y"- xy = 0 , y'(d) = 1
,

y(0) = 2

What's the radius of

convergence
of the solution ?

seem



y"- xy = 0

↑
coefficients :

- X,

Crefficients :

- X both polynomials that are

3 analytic at Xo = 0

8 are
radius of

with r = X

convergence

Our answer will have radius

of convergence r = D.

Let's find it.

Wiven: y(d) = 2
,
y% = 1

Fol:***



y"(d) = (0)[y(0)]
= 0(2)
=O

y"(0) = 0L
Endy"(d) : y" = xY

y"= 1 . y + X . y

y"'(d) = y(0) + 0 . (y'l][= 2 + 0 . [1]
= 2

y"101 = 2

Eny" "So : y" = y + xy
/

-y+ 1 . y+ x - 3"
y""= 2y' + xy"



y"" (01 = 2(y'(d)) + (0)(y"()
= 2[1] + 0

= 2

y"" (0) = 2W
Then ,

y(x) = y(0) + y((d) - x + y
+

= 2 + 1 - x +x+ x

+ x"+ ...

= 2 + x + 1x+ +2x* + ...


