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® Partial Differential Equation, PDE(¥H O] 27 Al)
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- Additional Conditions(F7}

- Boundary Conditions(ZAA|Z ), Initial Conditions(ZX7| =)



® Fundamental Theorem on Superposition(ZH0f| &tet 7| 2d2|)
w, b u, ot HE H ROIM KX &8 HOISSEAQ| o etH
u=cu, +c,u,

oAl 22 FURNA O BOI2Y A §HIF ST ¢, c,= 229 A40|CH

mEx2 Solving u_ —u=0 Likean ODE.



® Fundamental Theorem on Superposition(ZH0f| &tet 7| 2d2|)
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B Ex2 Solving u_ —u=0 dependingon xandy likean ODE.

— (x y)o1 A yE TR HE S u:u(x) = u'-u=0 = wu=Ae"+Be "
U =u(x,y)= A(y)e -I—B(y)e_
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12.1 Basic Concepts (7| 27}]3)

m Ex4 Solving u,, =-u, Like an ODE

u,=pctotdh. =  p=-p = Pr_ 1 o Inp=-y+c(x) = p=clx)e”




12.1 Basic Concepts (7| 27}]3)

PROBLEM SET 12.1

HW: 26
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Physical Assumptions
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—T, cosa+T,cos3=0
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® Solution of the one-Dimensional Wave Equation

o’u  , 0%

« 1A o 3EELY . S =0 &
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- ZAAH = (Boundary Condition) : u(0,t)=u(L,t)=0 (2& r0il CH5H0d)
- X 7|Z=A(Initial Condition) : u(x,0)= f(x), u,(x0)=g(x) (0<x<L)

- Method of Separating Variables (HH-&22|tH)
S

cu(x,y)=F(x)G(y)2 £ S IS All2gdAS A



- F)G(0) = 2F (x)6(0)

. F"(x)—-kF(x)=0, G(t)-c*kG(t)=0



Casel k=p°>0

F () —kF(x)=0, G()—ckG(0)

0

FUW)-pF)=0 =  F(x)=de™ + Be”

F(0)=4+B=0 = B=-4

F(L)=A4e™ +Be™ =0 = Ale® -1)=0 = A4=0(*"»1), B=0

L F=0 = u=0(220|8" o)
Case2 £=0

F'(x)=0 = F(x)=4x+B

F(0)=B=0, F(L)=AL+B=0

L F=0 = u=0(%2/0l¢ct ol)

= A=0(L=#0)




Case3 k=-p°<0
F'"(x)+ p*F(x)=0 =  F(x)= Acos px + Bsin px
F(0)=A4=0, F(L)=AcospL+BsinpL=0 = BsinpL=0

B=0 = F=0 = u=0(820l/c" dl)

sinpL=0 = pz%(nig—’f—)

F(x):F(x):sinﬂx (n=1 23, -)

" L F ) kF()=0, Cl)-chG()=0

G(t)+ 2. °G(r)=0, /Inch:? = G,(t)=B,cosAt+B *sinit

u,(x,t)=(B,cosAt+B, *sinint)sin%x (n=1 23, -)



® Discussion of Eigenfunctions (1§ gt=0j &tot EQ|)

- Eigenfunction(11 § &) == Characteristic Function(§4eh=) : u, (x,t)

- Eigenvalue(11 §4}) == Characteristic Value(§44f) : 1 =——

» Spectrum(AdH E &) . {ﬂ,l /12, }
o u, : nkt& & S(nth Normal Mode)
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o 3ch|. M| 2xof cist 8. Zajof 24 [u(x0)=f(x), u,(x0)=g(x)

u(x,t)= iun(x,t) = i(B oS/ t+ B, *sin t)sin n%[x

=1 n=1

S

= {i(— B, SinAt+B, %) COSAt)sSin nL—ﬁx } = iBn * ) sin %x = g(x)
t=0

n=1

L L

0 L cnrwy,

S0l Al == 88 = B *1 =%jg(x)sinﬂxdx = Bn*zijg(x)' nr
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12 3 Solution by Separating Variables.

Use of Fourier Series (8

m Ex. 1 Find the solution of the wave equation corresponding to the

triangular initial deflection

KZL—kx (O<x<§)
flx)=

%(L—x) (£<x<LJ

| L 2

And initial velocity zero

u(x,t)
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12 3 Solution by Separating Variables.
Use of Fourier Series (8= £2|0j| 2|2t of. =2|0i=252] A[E)

PROBLEM SET 12.3

HW: 15-18
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U, = (uv + uw)x = (uv + uw)vvx + (uv + uw)wwx =u, +2u, +u,
u, =uy, +u w =cu,—cu,
u, = (cuv —cu, )t = (cuv — cuw)v v, + (cuv — cuw)w w, = czuw — ZCZMVW + czuww
0°u

u = =
™ Owov

0

o 2 2 2 . 2
soctu, —2¢tu,, vctu,, =c*u, +2u, +u,) =

ou

E_h(‘}) = u= Ih(v)dv+¢(w) = u(x,t)=g(x +ct)+ p(x —ct)



= ¢(x+ct)+ qo(x—ct)=%f(x+ct)+%f(x—ct)+éxﬁg(s)ds

~ou(x,t)= %f(x +ct)+ %f(x —ct)+ Zicxifcjg(s}ls
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[ 12.4 D’Alembert Solution of the Wave Equation.\
Characteristics (u}sdl ™ Alo| D'Alembert off. £EA)

mEx 1 HAXHSRE HO{El D'Alembert2| s
LsSSEA u, —cu, =0

Al = y=@®=y+x=ct+x, w=¥=y-—x=ct—x




2.4 D’Alembert Solution of the Wave Equa ation.
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