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1. General solution of linear second-order XHDTs.
The main concepts of XHDT

No Linear 2nd order | XHDT view Primary Border
XHDT a must a must
1 Overview au, +2bu, +cu, + |- - =h(x,y)
du, +eu +f =g Depending on the
industry
2 Parabolic u =au, + f u(x, O) = ¢(x) U(O,t) = gl(t),
differential
. u@t)=g,(t)
equation
3 Hyperbolic u, =au, + f u(x,0) =@(x) u(0,t) =g, (t),
differential 1
= u 1,t = t
equation u; (X! O) ¢(X) ( ) gz( )
4 | Elliptical Uy, +U,y + : Uy =h(x,y)
diff tial
' ere‘an @ du, +eu, + f=g Depending on the
equation industry

Finding the general solution of a parabolic differential equation (u = x°t?)
> IIIE1 = mudd(y(x,m),1)-mudbd(y(x,1),x,%)-2*1*3 3+6*3*14 2=0;
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Lzu(x,t)j -2tx3+6xt2=o

1x 2

PDEL =G —1- u(x, t)
¢ Tt

e

Q IO
rD»o»o&;

> nnconse(IIIEL,y);

bog2 “U
— _F1(X) = _¢; _F1(), —t _F2(t)=_¢; _F2(t)5

dx2 l u
? 0

(u(x, t) = _F1(x) F2(t)+x t)&where

MD:D>D>MD> D~
e —

Finding the general solution of an elliptic differential equation (u = x*y*)
> mne2:=mudd(y(x,i),x,x)+mmbd(y(x,i) i) -6 *x*#1 A 4-12*x A 3* 1A 2=0;

® 2 6 @& q? o A 3 -
pde2::8 2u(x,y)i+?2 2u(x,y)i-6xy -12x7y“ =0
e Tx g e Ty

> nnconse(mme2,y);
ux,y)= _Fl(y-I1x)+ _F2(y+1x)+ x3 y4

Finding the general solution of a hyperbolic differential equation (u = x°t*)

> nne3:=mudpd(W(,T),t,1)-mudbd(W(x,T),x,3)+12*xA 3*1A2-6*x*17 4=0;

@ q° 6 @ g° 0 4 3,2
pde3 : G_W(x t)—-G W(x, )T -6xt™ +12x7t° =0

¢ qt2 ¢ 2 +

e 1 g e X @

> nnconse(mme3, W);
W )= FL(x+1)+ F2(t-x)-x>t*

2. Solving XHDT's graphically

M1. Hyperbolic differential equation
a) Solving an ordinary hyperbolic differential equation

> ITIE = mudd(y(x,r),n)=-mmdbd(y(x,1),x);

PDE := Q u(x t)= —[;X u(x, t)]

> UBC := {y(x,0)=cur(2*IIn*x),y(0,r)=-cur(2*IIun*1)};

IBC :={u(x,0)=sin(2rx),u(0,t)=-sin(2t)}

> mpc = naconse(ILIE, MBC,zymepuc, Tume=T,panre=0..1);

pds := module() export plot, plot3d, animate, value, settings; ... end module
> n1:=mnc:-mror(r=0,mymMmnonaTc=50):
n2:=mnc:-mwior(r=1/8,HymmonaTc=50,conop=6:1ye):
n3:=mxc:-mior(r=1/4,HEymmonaTc=50,C0I0p=TpEeH):

miorc[mucnnaii] {nl,02,13});
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1]
Error graph (exact solution known):

> gcout = cuu(2*[In*(x-1));//aHUK eanm
n2:=mxc:-mwior(y-acoi, =1/8, mymmonnaTc=50,c0I0p=06IIy€):
n3:=mnac:-mwior(y-acoi, T=3/8, mymmonaTc=50,C0I0p=TpeeH):
wiorc[mucnmasi] (n2,13});

0002

N

=0.a01

2. Parabolic equation

> I[IE = mudd(y(x,1),1)=1/10*mmdd(y(x,1),%,%);
0 1(o°

PDE = a X,t):lo(axz U(X,t)]

> UBC := {y(x,0)=1, y(0,n)=0, I[11()(1,1)=0};
IBC :={u(x,0)=1,u(0,t)=0,D,(u)(1,t)=0}
> e = naconse(IIJIE, UBC,mymepuc);
pds := module() export plot, plot3d, animate, value, settings; ... end module
> ml = mre-mwror(t=0):
> m2 = oac-mror(t=1/10):
a3 = mac-moT(t=1/2):
o4 = oac-mor(t=1):
o5 = mac-mroT(T=2):
mwirorc[muennait] ({ol,n2,n3,14,05},
turie=bXear mpodmie at 1=0,0.1,0.5,1,25);
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Heat profile at t=0,0.1,05,1,2

081

0E]

0.4

0.29

o 02 04 05 03 i
> mpc:-asye(T=1,0yTIyT=aHCTIpOCeaype);

[x=(proc(x) ... end proc),t=1., u(x,t)=(proc(x) ... end proc)]
> yBaJ = pxclom(3,%))s

uval := proc(x) ... end proc

> pcoBe(yBan(x)=1/2,x=0..1); \\ 0.2978753742

> mac-wror3a(r=0..1,x=0..1,axec=6oxer, opuerTtatmon=[-120,40], conop=[0,0,y]);
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