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3.
3.1 (Introduction to Wave Propagation in 1D)
i T+dT
u,=tand, ~siné, _—
9x+dx
/0
/
T
u(x, t) u(x +dx, t)
>‘< X + dx
‘ dx |
X, X+AX

Infinitesimal element X, X+AX of bowstring in 1D
vibration and forces T (internal tension) applied to it.

Detonations for differential

_ _ou ou _du _ o
u=u(xt), u, T W T Un T Wt
Infinitesimal Amplitude

. u
6—>0 cosfd—1, sind—>0, tand —0: szg—
X X

Equilibrium / Motion Equation

~Tcosé, +(T +dT )cosb,,, =0 x-direction

—p-dx-u, —Tsin@, +(T +dT)siné,, =0 y-direction
1

dT =0 x-direction

—p-dx-u, ~T(u, —u,,, )=0 y-direction
1

T(x,t)=T(x+dxt) x-direction

u, = luXX = [IMJ y-direction

P poodx
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3.
3.1 D’Alembert D’Alembert’s Solution for Differential Equations for Wave

Propagation

Differential Equation

U, =V, (—o<x<ow, 0<t<wm) 1)

XX 1

Initial Conditions: We must two initial conditions to solve wave propagation with second differential

equation
,(—o< X <o) 2

D’Alembert’s Solution
1.- Replacement: {x, t}=>{&, 17}

=X+Vt
{f @)
n=x-Vt
ug, =0 4)
u,=u.+u,
U, :V(ui—u”) )
Uy =Ug +2U, +U,
U, :Vz(ufg +2u,, +u,m)
2.- Integration
u”(;f, 77)= ¢(77);Arbitrary Function ¢(77) as n (6)
u(¢, 7)=@(n)+6(8) ()

Arbitrary Function 8(&) as &

®(n)=[#(n)dn
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3.- Replacement: {£, 7}=>{x,t}
u(x, t)=g(x—Vt)+a(x +Vt) )

V: propagation velocity A

@(n)=c

t=2/V

4. - Initial Condition:

u(x, t)=g(x=Vt)+o(x +Vt)

{U(X, 0)=f(x)

U (X’ 0)= g(x)

)
{ #(x)+6 x}=

V() +V0 <x>f=(xg)<x> ©
~Ve(x)+VO(x)= I g(§)ds +K (10)
¢(X)=%f(><)—%ig(§)d§—l< (11)
0= 100+ 5 Jolekiz 1 @
()= v 2 oleias @)
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- (Characteristic Curve)

Example-1

Initial condition

{ u(x,0)= f(x
(14
u,(x,0)=g(x)=0
u(x,t):%[f(x—Vt)+ f(x+Vt)] (15)
characteristic curve
{x ~Vt=x, -Vt,
(16)
X+Vt =X, +Vt,
st
X Vi=0 u(Xa! ta)
x-Vt=0
X Vt=x, Vt,
(x,-Vt,, 0) 0 (x, Vt,,0)
Example-2
1 (-1<x<1)
10 = f = -
u(x0)= () {0 the other points A7)
u,(x,0)=0
Characteristic curve
x=-lorl,t=0
X-Vt==%1
(18)
{x +Vt=+1
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