§ transport equation {H#g 5%

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

u,+cu, =0,xeR,t>0
-(2)

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)

Here are some forms of the transport equation in increasing order of complexity:

e ut + cuy = 0, where u = u(x,t) and ¢ is a constant;
e p; +q, = 0. where p and ¢ depend on x and t;

e u+c-Vu=0, where u = u(x,y,z,t) and ¢ is a constant vector.

e uy+¢-Vu= f(x,y,2,1).
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[Introduction to Partial Differential Equations] Peter J. Olver p.20

2. (Al JEHIEE 5 Ees A (method of characteristics)
EFEGEER 0=u, +cu, = (1) (u,u,)

I 128 D, U =0 » iEF (B u 7E(L0) T FNIVISHE— B8 u=c



BEVIGRRRR Ry ¢ EU——C > x=ctrk o Hoit k2

BRI x-ct=k » JELELR u BHEE For u HER x-ct AR RIEF U = 4(x—ct)
[Partial Differential Equations] Christopher C. Tisdell — p.12
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[Partial Differential Equations] Christopher C. Tisdell p.14

Solve:
a) uy + 2u, = 0;
b) 2u; — u, = 0;

¢) up +du, =0, wu(x,0)=

1
1. U +2u, =0,u(0,x) =
t X ( ) 1+X2

u(t, x¢

Let &=x-2t u(t,x)=v(t,&)=v(t,x—2t)
u_ov v odu_ov ou ,0u_ov
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u(t, X)=V(t §)="1(5)=1(x-21)
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2. 2u,-u,=0

u(t,x)=f(x+%t) or g(2x+t)



3. u,+5u,=0,u(0,x)=¢e"

u(t, x) =e*™



