
Math 39100:Jan 30.2023:LECTURE 2
- 3t

eg. Given U(x,+) =a sin(2x).

show that U(xit) is a solution ofM =9Uxx.

1+
= -373tsin(2x)

- 3t=Ux =2cs(2X).e

2xx= - 4sin(2x)i3t

- 353
+

sin(2x) =yq(- ysin(2x)i3+)

R(x,t) =estsin(2x) is nota solution to Mt =92xx

S2.2 separable Equations (method 1)

Form:1y=f(x,y)(y
=F(x,y)

whatis the solution to theD.E. above?

Solution y (x) =...



CD IFODEis separables, S(3)dy
=c

differentiable form.

(2) Integrate (1)

23) Express thesolution in implicitor explicitform.
-

y =...

& find the solution to theODE,

(1) (1- yz)dy =x- dx
now

now

f(y) dy =g(X)dx

as JC1-y23dy =Sxdx

y - z =1+c 30 =0

3y - y3 =x +p



#If we

impose on

initial condition

y(X0) =Y0,

Then we

can findavalve

for D.

-> I.C

(2y - 1)dy =(3x+4x +2)dx

((2y - 2)dy =f(3x + 4x +2)dx

y
2
- 2y =x+ +2x

+
+2x +ca- General

solution

Apply I.c:(,)' - 2(-1) =0 +2(0)" +2(0) +c

⑤c

⑫=x3 +2x
+
2x +3!



m

r(0) =

Edr =bd0

Jridr =/td0
Sizdr =

- I =((0) +C

I =- (n(6) +c

=> r =0

-( =2 =

2 =G
TNO OR



r(a) = I
a)

r(a) ==2ino)

2) 1 - 2(n0 =0

1 =2(n0 => t =(n0 =0 =2k

(0,."3) U (c"300) -> domain of v(0)

U(8) is defined in (0, e)

Sketch slope field

y =m =slap

undefied

- Eloge 1 slope

- - slope - slope is zero



eg. Draw a slope field ofy =zy.

I
=
1===== =

=

y =0,d =0

y =1,by=2()
- - - - -....

=2

1,(((11(11) y =z, y =2(z)
=4

-7 ,,,,,,,,

↑ y=-1,ky =2(-1) = - 2

de=2y
Equilibrio Solution

(b.d3 =12ax

(n(y) =2x c

3 =exxy
=2X.3

y =c
x

use (0,1) to finda

y
=

2
X

#method2:Homogeneous Iorder D.E:



IFWEHAVEY' =f(x,y) AND CAN BE

WRITTEN IN THEFrrm y =F(Z)

divide every form by X
on the rightside.

by = -=1) ⑭

let[=I=> y
=vxwhere is a

function ofX.

⑤=v +x.dy

sub in V and deintoeg. so that itis

a separable eq.

~xz= -



xzz-
-

---ten
x dr =2- 3 th

separable)
Idu =1dx
vz+2v- 3

2- V

I#2v- 3 a =(t <x
1

1 =(n(x) +a

partial
fractions

1-ii1=
=

= i.osta
- 5(y(n(V +s) +(n)v- 1

in(- 1)
= #3 +E



2- V =A(v - 1) +B(u +3)

leV =1
=

1 =B(1 +3)

⑰I
v=- 3: 5 =A(- 3 - 1)

⑤A

To be continued...


