
⑮

==
= (0,2)
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Here f(x ,y)
= Y

f
,
It continua↳ when

y
= 0

Note that f
is continuous

not

everywhere,
butis
when Y

↓ continuous
no
-

Let R
be the

rectangle
defined by

#- IXE1 and 12y[3 .

Then ,
fandI are

continuous in
R.

So ,
Picardo

theorem says
that

there exists
a unique

solution
to

the initial-value
problem on

some

interval I
around Xo = 0.



⑮
x = y , y(2)

=
0(2 , 0

↳ = *
This can be

re-written as dy

Let f(x ,y)
= *

X = 0

Then
, E=*

Note that
fundE =

are
continuous

everwhere
except when

X =
0.

X =0

Let R be the
rectangle

=given by
18X13 , - 1yE

.

Then , f anda are
continuous

in R.

Then , by
Picand's theorem

there exists
a unique

solution

to the initial
value problem

On some
interval containing

Xo = 2.



⑮
y - y = x, y()

= 2

We have

y= x + y , y()
=
2= (

,
2)

Let f(x ,y)
= x+ y -

Then, =
fand ef are

continuous
everywhere

Let R be the
entire xy-plane

.

Then
,
f and E are fin

continuous in
R

.

Then
, by

Picards theorem

there exists
a unique

solution to
the initial

value problem
on some

interval I containing
Xo= 1.



⑯
(4 - y()y'= x2, y(0)

= 0

This can be
re-written W

y=y , y(0)
=0 (x0,Yo) = (0, 0

Then ,

f(x ,y)= = x (4 -yz

and
2 = - x (4

-y (- 2y)

-
- andIf are

continuous

everywhere
except when

yes
.

Let
R be

definedby
-1X())

- 154 =

Then,ad wecontrasttheorem
there exists

a unique solution
to the initial

value problem
on some interval

containing
Xo = 0.



⑭
Let y = CX.

Then
,
y'= c

Thus , xy' = xc
= y .

So
, y
= x Solves Xy= Y.

⑯
Let f , (x)

= X F (c = 1 from
above

Let fu(X)
= 2 x = (c = 2

from above)

Then from partial we know
that f ,

and fr

both solve Xy
= Y .

Further, f ,
(d) = 0

and falo)
= 2 . 0 = 0 .

Thus , f ,
and fr both

solve the

initial value
problem

xy ' = y , y(0)
= 0.

Thus, this
initial value problem

does

not have
a unique solution.



⑮
2

Let y = CX.

Then, = 2X

Thus , x ** = x(2(x)
=
2xx= zy

So
, y

= (x
* solves X

= zy

⑯
Let f , (x)

=3x5 (c = 3 from
above

Let fu(X)
= -X = (c = -1 from

above)

Then from partial we know
that f ,

and for

both solve
xx = 2y .

Further, f ,
(d) = SloE0

and fo(o)
= - E= 0

Thus , f ,
and fr both

solve the

initial value
problem

x* = zy , y(0)
= 0.

Thus, this
initial value problem

does

not have
a unique solution.


