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Fixed string: C B.C. ( Boundary Condition ): u(0,t)=0, u(l,t)=0

.C. (/Initial Condition ): U(X,0) =¢(X), U =¢@(x)=0
Xx-1 1<x<?2
Triangle Wave: @(X)=<3—X, 2<X<3 ; Square Wave: ¢(X) :{
0, otherwise

1, 1<x<3
0, otherwise

[EEN

. Diamond Rule :  f(X) = ¢(X) + @(X)

4 uxb X6, y(0=t

u(x 1) :%[f (x+ct)+ f (X—ct)]

. i U, (x,1) :%[f(x+ct)+ f (—x+ct)]

v - (X ) =S (x—at) - (2~ (x+ )]

1 u4(x,t)=—%[f(—x+ct)+ f (21 — (x+ct))]

] v U, (x,1) =—%[f(2I —(x+ct)) - f (21 - (=x+ct))]
I I ue(x,t):—%[f(—x+ct)— F (<2 + (x+ct)]

1 2 13 A 5 u (xt) :%[f (2] = (=x+ct))+ f (=2l + (x+ct))]

2. Image Method :
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3. - Fiﬁgi[ﬁﬁ ( Fourier Method) :
u(x,t) = X QT (t) = isin(@) <P cos(”l—”t)

| —
P :1j¢(x)sin(@)dx = Triangle Wave: P, = 122
I3 I (nﬂ)

. N N o7/ SN o4
[S|n(7)—23|n(?)+sm(?)]

Square Wave: P = _—Z[COS(n—”) ~cos(25)]
Nz 2 6



Fixed string by Mathematica:

1.

Diamond Rule :

Triangle Wave:

FIX ]:=%X-1/;1xx<2
X ]1:=3-%X/;2<x=<3
fix1:=0/; X>3]1X%x<1)
Square Wave:

fix ] :=If[1<x=3,1,0]

ul[x ] = If[(O< X< 68&x-t2088x+t<6), % (Fix+t] + F[x-1]), 0]

U2[X ] := If[(Os X&&X - t<=08&&X+t<=6), % (Fix+ ) - F[-x+17), 0]

u3[x_] = If[ (x< 6&&x -2 08&X + L >=6), % (Fix-t] -F[12- (x+ 1), 0]

UALX ] o= IF[(X-t<= 088X+ 2688 X+ Tt<=128&X-t2> -6), _—21 (F[12- (x+ ] + F[-x+1]), O]
US[X_ ] := IF[ (0< X&&x-ts -68&x+1ts12), '?1 (F[12- (x+ ] -F[12- (-x+ 1D 1), O]

UG[X ] z= IF[ (X< 68&X -T2 -68&X+t212), '?1 (FI-x+1] - F[-12+ (x+ 1) 1), O]

U7[X ] = IF[(X-T<-68&X+ 121288 X+t <=188&&X -T2 -12), % (F[12- (-x+ ]+ F[-12+ (x+ ) ]), O]

Image Method : Triangle Wave:

S[X ] :=If[l<x<2,x-1, If[2sx<3, 3-%, 0]1]

ImL[x ] := IF[-83sx<-2, -3-X%, IFf[-2<x<-1,x+1,01]
im2[x 1 := IF[9< x< 10, 9-x, If[10<x=< 11, x-11, 011
IM3[x ] ;= IF[-11<x<-10, 11+ x, IFf[-10<x< -9, -9-X, 01]
imd[x ] := IF[13< x< 14, x-13, If[14< x< 15, 15-X%, 01]

Square Wave:

s[x ] :=If[1x<3,1,0
iml[x ] :=IFf[-83<x<-1, -1, 0
im2[x 1 := IF[9<x< 11, -1, 0]
im3[x ] := If[-11<x<-9,1, 0

~ 3k (Fourier Method) :

Triangle Wave:

N* 7 TxN TxN

3 ] - Sin[ &

] + 2*Sin[

K (e NemaX 12 -
urx ] _=n21(8|n[ 5 ]*((n*n)Z *(—Sln[

Square Wave:

])*Cos[n*g*t]))

koo 1 1 1 1
ULx_J :=nZ-|i(Sm[€ (Nx7%X) | *(-2/ (N% ) *(Oos[E (N 7) ] -Cos[6 (n*n)]) *Cos[6 (n*n*t)]))
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