
Math 39100:May. 3.2023.LECTUREI3

am3:(optional) Friday, May 12

Time:4-5:15 pm

Room:Nac 11511

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

Room: Nac 01201

Ch10: Partial Diff. Eg. and Fourier Series

#

Boundary Value problems (BVP)

y" +p(x)y +q(x)y =g(x) with

Boundary Conditions:y(C):To and y' (B) =Y

Reall:
Np:y"+p(xy' +q(xy =((x)

1.2:y(x) =40 and y'(x) =y'!

es. Solve BUp:y" + 2y =0,y(0)=1,y(T) =0

22 +2 =0



r =vzi

y =C,cos(vx) +2 sin(v2x)

B.c (1):y(0) =1 =1 =

c

y
=cs(v2x) +( sin(52x)

B. ((2):y(T) =0 =0 =cos((2+) +xsin(v2+)

-

-)=e

Soln:y
=cos(r2x)-cot (v2i) sin (v2x)

es. Solve BVP:Y"+2y =0 y(0) =0 and

y(π) =0.

y =xxx) +sin(ex
B.c:y(0) =0=
BC:y(i) =0 =0 =2 sin(rai)

x=01



Soln:y =0 Trivial Solution

es. Solve BVP:Y"+y =0 y(0) = 1 and

y(L) =0

y
=(,cos(x) +( sin(x)

y(0) =1 =c, =1

y
=xs(x) +(2 sin(x)

y(t) =0 =0 =xs(z) +Gsin()

22 =- x1 =
- (ot()

y(x) =crs(x) - cot(L) sin(x)

Gal:Solve y" + Ry =0, y(x) =0

y(r) =0

Reall:(From Linear Algebra)



Matrixequation:
Ax= AX

Trivial solution (regardless of thevalue of1)
o

For certain values of A, called eigenvalves.

For those I, we setelutions (Nontrivial
solutions]

S4:Fourier Series (Trigonometic
-)

#

The Fourier Sevier representation ofa function

f(x) (22-periodic) defined on [-L, 2] is

F(f) =f(x) =9 +zancos() +busin
whose coefficients are

do =f(x) dx,
an =1 [f(xcos() dx and



br =tf(xsin(**) dx
Reall:Period:2i

We want 21 =period

If y
=cos(x)

?

Then 22 =P=

k =2=In,
n =x.

t

all:letu, vybe two functions.

(u,v7 =[U(xvxdx =0

if their inner product (dot product) is zero, then

they are orthogonal.

2Yc0s(x) dx =cos(xidx.



3) Isin(x) dx =0

- 2

) jcos(x) dx =(t) 1+cos(2x)dx...
-

Verify theformulas above: ⑧

IFixdy=)quantancesinzone
in

If1x x = Yax =0 - 0 =0

n
22

do =I!f*dx

an:f(x) =9 +ancos() +busin



Fr?
by cas (Mx) and integrate from -2 to 2.

L

(f(x)-cos(n*)dx =cos(mx)ax
L

+(Zandas (**)cos() dx

/Isos(nx).Sinx) dx

(c))6x
=E,

cos2(**) dx

-onlyas
the



&Derive bu.

↳ 21=4

Meet Fees
- 2 ! !

-
21=4

Find go, an and bu.


