
Dy"- xy = 0
, y(q)

= 2
S

y'(d) = 1
↑

Sennpowerscreen
-

-

Step l : First what will the radius of or

-

power series solution be ?

Y
" x y

= 0
u

u

T
coefficients

X and O are

X = 0 + 1 . x I polynomials so they

nave finite power
0 = 0

series centered at

Yo =0withrada

Thus our solution will have radius of

r = N
convergence-

syph: Find the power series solution
centered

at Xo = 0 :

y(x) = y(0) + y()x+..



2We are given y 10) = z
, y'ld = 1

To find y"ld) we use y"-xy =

0[So
,

y" = Xy -

So ,
y"(d = 0 .[= 0 . 2 = 0

Differentiate y" = XY

to get y" = y + xy·( = 3(d) + (0)(4) = 2 + 0 = 2

- I

=2

Differentiate y" = y + xy" to get

y"" = y' + y + xy"[So, y"= 2y + xy"

Thus , y""(d) = 2)+ 1012) = 2

S
I

I[2 y"() = 2



Differentiate y""= Zy'+ Xy"

to get y"" = 2y"+ y"+ xy'[So , y""= 3y" + xy"

So , y'"" (0) = 32+ 10) () = 0

2
O

·o

Differentiate y""= 3y" + xy"

to get y"l = 3y" + y" + xy'[y(161 = 4y" + Xy
/

y'll (0) =4 + 10) () = S

2

·l= S

Now let's fill in what we have so far :

y(x1 = y(d +yx



y(x)
=2 + 1 - x + 0x+ x+x*+x+x+.

y(x) = 2 + x + =x + +x"+ *+

[with radius of convergence
r = D.



② We want a power series solution for

y" - (x + 1)y + x* y = 0 Here

y() = 1
,

y(0) = 1 10Xo = 0

↑&

Ste: Find the radius of convergence of the
solution.

y" - (x+ 1)y + xy =0
-I

coefficients these are all polynomials

0 = 0 &
Co they have finite power

- (x + 1) = - 1 + X

+ 1 . x series and radius of

x2 = 0 + 0x
convergence

r = D

So our solution will have radius of

convergence
r = D .

Step 2 : Find the solution y
where

-

y(x) = y(d) + y'(dx+

y(0) = 1wern& '101 = 1
y"()= 1



Differentiate y" = (x + ily'-xy to get the next step.

y = y + (x+ 1)y"- 2xy
- xy I

·
= (x+ 1)y" + (1 - x

-

)y' - 2xy[y'"'(0) = (0 + 1)24) + (1 - 0124-20
=2

Differentiate
the y"formula above to get :

"
= y" + (x+ 1)y" + (- 2x)y + (1 -xi)y"

Y
- zy

- 2xY
I

[
y"" (0)=Y + (0 + 1)tol-2(0) + 11-0

2[I

-zy(0) - 2(0)y'ld
-

- I
I

= 1 + 2 - o + 1 - 2 - 0

= Z

-

Thus,

y(x) = 1 + x+x+x+ x* +...
-

Fy(x) = 1 + x + Ex + Ex+ Ex* + ...

so it
converges

r = X

with radius of convergence
for -

xXD .



g③ y" + sin(x)y' + ex y = 0]
Yet=

Find
the radius of converge

it

y"+
Sin(x)y + 2y ==
~+

crefficients

&
these

sin(x) = x - jx*+ X-
... a

c
*
= 1 + x + E,

x+ &x+... r = -

8

This ,
the solution will have

radius of

Convergence
r = P.

see2 : Find the solution y
where

y(x) = y(d) + y')x+



We have :

y" + sin(x)y + ex y = 0

y'(d) = 1
, y(d) = )Fifty"(0) =
- 1

-

Differentiate y" + sin(x)y+ eTy
= 0 to

find y" ! We get

y" +
cos(x)y +

sin(x)y" +
ey + ey = 0

(in(x)y" + (cos(x) + e*)y + eTy = 0

y'" +

y"(01 + sinlogy"10) + (cos(o) + e) y'(d) + ey(0) = 0[y"sol + 0 - (- 1) + (1 + 1)(1) + (1)(1) = 0

y"'(0) = -3

X
⑭= -3



So ,

y(x) = y(0) + y(x+
3 !

↳



④ We want a power series solution to

the initial-value problem

xy" + x y- zy = 0-y'(l) = 1
,

y(1) = 1

↑

Divide by X to get

y" + xy'-) =0
W

-
coefficients

r = *, polynomial
x = 0 + 1 . x)

- Y = --(1 - (x-

1(x+ (x-11+ ...)
class/HW3 r = 1 from

= z - 2(x-1) + 2(x- 1)" - 2(x- 19 + ...

r = a , polynomial
-

0 = 0

The minimum of r = D,
r = 1

,
r = d is r = 1.

thus ,
the solution will have at least

radius of convergence
r = 1.

Sep2 : Find the solution y where

y(x) = y(1) + y'()(X-1)+-1+-



We have :

y" + xy- 2x y
= 0

y'(l) = 1
,

y(1) = 1

- '(1) = 1

y"(1) + 1-20[Ey"(1) = 1

I

y"(1) + 1 = 2 = 0

y"(1) = 1

Differentiate y" + Xy'-2x'y = 0 to get

the next step . &

y" + y + xy" + 2xy -
2xy = 0 ⑮

y" + xy" + (1 - 2x)y' + 2x y
= 0[y"(1) + 1 - y "(1) + (1 - 2(x))2y + 2(72)= 0

--
& (

I

y"(l) + 1 - 1 + 2 = 0 - y" (l) =
- 2



Differentiate the y" formula above
(1)

to find a formula for y S

We get
111I

y + y" + xy" + (2xY)y + (1 - 2x y"

-Yxy +
2xy = 0

-y' - 4xy
= 0

Y
I(I)

+ xy" + (2 -
2x))y" + 4x

""(l + (i)y"(i) + (2 - x())y( + 4(1)EY - I
-2

- 4(1)") = 0

I

111

Y (1) - 2 + 0 + 4 - 4 = 0

y"" (1) = 2

&
111

y (1) = 2[
Thus

,
for-kX) We have

y(x) = y(1) + y'()(X- 1)+(x- 1+(x-

+ (x -
11" + ...



- 2 2

=I + (x - 1) + (x-1+ j(x-
13 + π(x- 17 ...

=It (X - 1) + z(x- 1)+5(x-13 + t(x- 14+ ...

↑

·=

4! = 4 - 3.2.1 =
24

So ,

y(x) = 1 + (x- 1) + t(x - 1)
- -(x-1+ G(x- x" +..[with radius of convergence

at least v =


