
Math 39100:May. 10. 2023.LECTURE25

am3:(optional) Friday, May 12

Time:4-5:15 pm

Room:Nac 11511

Topics:CH2 [Solving 1st order Eq.], CH3 (Solving IN order eq.)
-

5.2, 10, 2, 10.4 and 10.5.

⑭6:Monday. May 15:on sections 18.2/10.4 and 10.5

#EXAM:May, 18 from 3:30-5:45pm

Room: Nac 01201

$10.5 Separation ofVariables;Heat Condition

in a Rod

-Tem
distr. atany

time t

and position y

D D
- ↳> insulated

insulated

PDE: x"4xx =Ut

E210,t) =0 and U(,t) =0 (B.C.)

u(x,0) =f(x) <I.c.

Find go, an and by.



Separation of Variations:Ut =x "Nxx

Assume (e(xt) =X(x)T(t) =XT

Ut =T'X

Uxx =x"T

So, TX =xx"T

Then *= * =x

0 =a =x"- xx =0

② I =x =T' - xaT =0



efor
: (i) x =0 (i)x>0 i<0

(i) x =0 =x"=0

X(x) =Ax +B

Apply B.C. X (0) =0 =>B=0

x(L) =0 ->AL =0 => A =0

soln:X(x) =0 (noteisensoln)

(ii) x > 0 =>X =12

x" - x2x =0

22 - 2=0 (Ch3)

u =

I1

X (x) =C,e** +(x

B.c:X(0) =0 =0 =2 +(
=c =- x

x(L) =0=0 =2,e +(ex

2, =0 or 22 =0

again. No Eisen solution.



(iii) I <0(X =
- x)

x" +4x =0

n2 +2 =0 =r==xi

x(x) =2,crs(xx) +(2 sin(xx)

B.c:X (0) =0 =>0 =4

X(L) =0 =0 =(2 Sin) XL)

sin(XL) =0

XL =n, next.

7 =1+

x(x) =0. Sin(x)

T+ =0

T
=
-xx"T

I=fxdt



InT =-x2t + C

-"t

T(H) =2e#
soln:((x,+) =x (x) T(t)

=C. Sie (*). at

u(x,+) =B sin (**)et, next
i

2(x,+) =Basin (**)e

1.c:f(x,0) =f(x) =f(x) =Busin(*)
-
E.S.S. B =[f(x)sin(**)dx

= (x)sin(*)dx



&
=f(x)

- Ut =x24xx

E

Ia

- I
8 -- 1 #
n

2L

a) Faie=Ebe sin (**)

b=E)*.sin(nx) ax
=- n(nx)/



=
-

()ni)+

=-fil + =eE
*
sine = sin(nx

-
es. Replace thePDE by a pair of ODE's.

tuxx + xu+ =0



U(xt) =XT t."T + xXT' =0

Ut =T t "T = - xT

Uxx =1X."T I * =-
=a

0 =x +tx=
0 - =x+i=
- The End!


