§ transport equation

u, +cu, =0..(1)

u,+cu, =0,xeR,t>0
ulo=f(x),xeR

1. The general solution of (1) is u(t, x) = ¢(x —ct)
2. The particular solution of (2) is u(t,x) = f (x—ct)
Method of charateritics

1 1

Example u, +2u, =0,u(0,x) = u(t, Xp —————
p t X ( ) +X2 ( ):1+ Q(— 22)

§ heat equatuon

1 -2
(1) u,—ku, =0 The fundamental solutionis G(X,t)=——=e*
. Nkt

u, —ku,, = f(x,t),t >0
(2) { B
u|t:0_g(x)

The constant k is called the thermal diffusivity (EEFCER) -
The particular solution 1s given by

u(x,t) = .[:G(x— y,t)g(y)dy+j$EoG(x— y,t—s)f(y,s)dyds

Separation method

y—X dy 1 (= o © o
Let p= ,dp = note that —| e " dp=1, e Pdp=0
b= ok P Jak Lo rdp=t] e

Then u(x,t)= (X +~/4ktp)2e P dp =... = X? + 2kt

1 (=
LI
f; e dx=+/7

§ 3 wave equation



(1) %E{:é_,\ utt _CZUXX :0

u, —c’u, = f(x,t),xeR,t>0
(2) U|t:0=g(x),XeR
U] o=h(x),xeR

(1) BJ—HEFE u(t, X) = g(x —ct) + (X +ct)
Brook Taylor 1714
(2) HYFF R

_9(X+Ct)+g(X—Ct) 1 pxct 1 et
160= P IO

X+c(t-s)
j f (y,s)dyds

2 2C x—c(t-s)
§ BEOHEE
u, =c?_,0<x<l,t>0
1. u(0,t) =u(l,t)=0,t >0

u(x,0) = f(x),u,(x,0)=g(x),0<x<I



