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1#5

(xxy+ 3) + (x+ 4 y/y = 0

N
M

(a)

= 2x=
(b)

#
Q f(x, y) =

Xy + 3x + C(y)

② f(x, y) = x y + 2y + D(x)



xy + 3x + ((y) =x+ 2y + D(x)

3x + (y)= 22+
-

L&
((y) = 2y2 ,

D(x) = 3x

O f(x , y) = x
y + 3x+ 2y-

Answer :

-x+ 23= c

where a is any
constant



#7
f,

(x) = x
,

fz(x) = x
,
I= (a,y) .

(a) Show fith lin
.

ind .

on
#

3
X

Wifisful = (i *= /Y3x2 I

= (x)(3xY - (1)(x3

= 2x3

the wronskian

is not the~ Zero function

[ ↓ & On
I= (0, x)

.

-
So

, fista
are lin ,

ind

On I .



(b) Show f
,

fc solve

+3xy'+ 3y = 0

We have :

f
,
= X ,

fi = 1
,
f ,= 0

plugging in we get :

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

=
o - 2x + 3x = 07

And fz = x*
,
fu= 3 XY fi = 6 x

plugging in we get :

x(6x) -3x(3x2) + 3(x)

=
6x- 9x+ 3x = 07

(c) general sol ,
to. Xy"- 3xy'+ 3y = 0

is Yn= C
,
X + CX



A#1(c)

Solve

-
r24r + 4 = 0

(r + z)(r + 2) = 0

r =
- 2

,
- 2

- 2x
- 2X

Ge
+ Exe

Step2 : Guess Yo for

y"+ 4y' + 4y = 4x2

2x7



Yp = Axi + Bx + C

↓yp = 2Ax + B

yp" = 2A

Plug in :

(2A) + 4(2Ax+ B) + 4(Ax+ Bx+ c) = 4x= 0x

2A + 8Ax + 4B + 4Ax+ 4Bx + yc = yx= 8x

[#+ B(X + (2A + 4B + yc) =AXX

-↳
4A = 4 ①t
8A + 4 B = - S ② 28(1) + 4B = - 8[

*

[
2A + YB + 4C = 0 ③ B = - Y

③ 2(1) + 41 -4) + 4#C = 14/4 = 7/2



So ,

yp = Axi+ Bx+ C

= x- 4x + 7/2

(a) What's the general

Solution to y"-4y+ Yy = 4x= 8x!

Iy = yu + Yo
- 2x

= c
,
e + (x

*

+ x
= 4x + =



⑮2-#5
terms of power

1st 4 non-zero

series solution to

Y
"
- 2xy' - y

= 0

centere⑮1
,

3101 = 1 &
-

#
Since the crefficients

of

y"-2xy'- y
= 0 are polynomials

solution

our power
series

radius
of

will have

convergence
r = D.

#war series :

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

+(x-0+...



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

+x

We have-
know : y"- zxy'- y = 0

Y
"

= 2xy' + y

y"(0) = 2(0)(y) + [3(01]G= 2(d[1] + [1]

= 0 + 1 = 1

Let's find y"Co .

ixy" + y



y" = 3y' + 2xy"

y"(0) = 3[y(1] + 2(0)(3"%/]
= 3(1) + 2(0)[1]W
= 3 + 0 = 3

So ,

y)(x) = y(d) +y((o)x+
= 1 + 1 - x + Ex+x

= l + x + Ex + &X+ ...



2-#3

y, = x

=

solves

x-y" + 2xy- by = 0

un I = (0,
0)

Find another line ind. sol. Y2

and state the general sol .

-

Divide by X :

y" + =- G ) = 0

W

E

Y :

= y .. Sadx



= xJe
= xJx
= xf=x

= x Setx

- 2

= x]=dx



= x2)x * dx

= x(

=
Answer:

Yu = C
, y ,

+ Gy
= C

,
x + 2)-jx)


