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MeticeTest 1

#sou

Did
4

fr+ r + 1 =

0]x4
r2 + 4r + 4 = 0

=(4)
- 2X - 2X

yn = xe + cXe



Be2: Find up for

↳ y" + y + y=
Guess yp = Ax + Bx +

c)
yp = 2Ax + B

yo" = 2A

Plug these into ty" + y+ y = x= 2x.

We get

(A)+x-

y

We get

Axi + (2A + B)X +B+) = x
= 2x

W ~

I
- 2



So
,

H = 1 -
2A + B =2[= A + B + c = 0

(4)+ c = 0

c = 7/2

So
, yp = Ax+ Bx+ c = x2 - 4x + 7/2-

Thus
,

the general solution is

Ex



At/(b)

Suppose you are given that

the solution to y"+ y =

is Yp = C
,

cos(x) + sin(X).

Use variation of parameters to

find up for

y" + y
= sin(x) .

-statethe
general soluta

yz = sin(X)
Y2

w(yu) = / gi I
sin(X)

= 1 cos(x) I



↑

= cos(x)cos(x) - ( - (in(x))Sin(x)
= co)(x) + Siz(x) = 1

Then
S

v = Sb
=Fusin(dx
=

= S(in2(x)dx
= - J(z - Ecos(2x))dx

=
- (EX- z)Esinkx))
== Ex + +sin(2x)



v= Sdx = Join
u= Sin(x)

=Sendin Cdu = cos(X)dX

n
= Sudu = [u= sin (x)

Thus ,

yp = V , Y ,
+ VzYz

= (- Ex + Esin(x))cos(x)
+ (tsin(x))sin(x)

The general solution is

y = 3n + yp



= x
,

cos(x) + csin(x)

+ (- Ex + ysin(2x))cos(x)

+ ([sin(x))sin(x)

F
Y

Given Y ,
= X solves

x2y"- 7xy + 16y = 0

on
I = (0 ,

a) -

Cal Find another linearly independent

solution Yz

↳statethe generalsol
a



y" - zy+ y = 0

↑

⑫
Then

32 = y , Seaddx

·



I = (0, 0S

= =xxX > 8

(x1 = X

= xJx
Aln(B)·IBM = x)x

⑪ = x) * x

= x"(n(x)

⑯T

So
,

Y ,
= xY

,
Yc = x

* In(x)



general solution

Yn = 3
, y ,

+ 2 Yz

&xSeries
1(a) for f(x) = x3 + X

centered at Xo = 1.

f(x) = x+ x = f(x) = 1 + 1 = 2

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

f"(x) = 6x + f" (l) = 6(1) = 6

f(x) = 65 f" (1) = 6

f(()(x) = 0

: J OI all zero at



f(x) = f(x) + f'()(x - 1) + (x - 1)

+(x-1(x- 14 + ...

x = 2 + 4(x-1)+x-

+(x-13 + (x - 1" +...

-
O after this

=2 + 4(x - 1) + 3(x - 12 + (x - 1)3



Hi#1

Find the first four non-zero terms

of a power
series solution to

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

[y'(d) = 1 ,
y(d) = 1

Whats theradius of convergence ?

Xo = 0 in this problem .

efficients these

- (x + 1) =
- 1 - x + 0x2 + Ox + ... are

polynomials
x = 0 + 0x + 1x + 0x+... so theirI

of0 = 0 + 0x + 0y + 0x +.. radius

convergence
is r = D

The solution we find will&have radius of convergence r = -



Find the answer !

Answer looks like

y(x) = y(0) + y(()(X - 0) + 3(x-
0

+(x-0 .

y(x) = y(0) + yl)x +3ti

eny(a) = 1
,
y'(d = 1

know : y"- (x+ 1)y + xy = 0

y"= (x + 1)y'- x
*

y18+ 13(3%07 - 105(310)
= 1 . 1 - 0 . 1 = 1

So
, y"(ol = 1



E Differentiatey"= (x + 1)y- x
*

y G
y= (1)y' + (x + 1)y"- 2xy - x

*

y

y"(o) = (y()+ (0 + 1)("(0) - 2(0)(y(0)]
- 10((y'1])

- 1 + 1 . 1 - 0 - 0 = 2L
y'" (0) = 2

Thus ,

y(x) = y(0) + y'dx+
+

y(x) = 1 + 1 . x + Ex=X+



x= 1 + x + Ex+ 5X*+


