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clc;clear all

%% parameters

A=[0 2 0;1 -1 0;1 -1 0;
B=[-1 0 0;000;0 0 -1];
¢=[0 0 0;0 -1 0;0 0 1];

Li=-~1;L2=1;

t1=0;t2=1;

for d=2;

hi(d-1)=1/d

h=1/d

(T,Wwh,p,N,ht]l=efraz(h,L1,L2,t1,t2);

% Wh{1,1)=L1;Wh(1,2:1ength(wh)+1)=wh;Wh(1,length(wh)+2)=L2;
I=eye(N);

syms t x

U=[(x"2) *exp(-t) ; (x"2) *exp(-.5%t) ; (x"2) *sin(t)];% javabe daghigh
Uxx=diff (diff(U,x),x);% moshtaghe dovom

Utl=diff(U,t);

n=length(U);

%% hale moadele va bedast avardane F

Ftx=A+Ut1+B+Uxx+C*U;

for i=1:N

f((i-1)#*n+1:i%n,1)=subs(Ftx,x,Wh(i));
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Ut ((i-1)*n+1:i*n,1)=subs(U,x,Wh(i));

end

n2=length(f);n3=n2-2*n;

% ut=zeros(n2,1);

el=gubs(U,x,L1) :e2=subs(U,x,L2);

ut=[el;zeros(n3,1);e2];

% ut(1:n,1)=el;ut{n+1:n2-n,1)=0;ut (n2-n+1:n3,1)=e2;
R=(1/(h"2))*Kronker(I,B)*ut;

f r=f-R;

%} hale moadeleye G

for i=1:n-1

Gth=((1/ht)*Kronker(I,A))+{((1/h"2)*Kronker(p,B))+Kronker(I,C);

end

%% mohasebeye U(t,x) va khata

u=[] ;ue=[] ;khataye_Boresh_kamel=[];khataye_gosastesazi_kamel=[];
u(:,1)=subs(Ut,t,0);

for i=2:N+2

ue(:,i)=inv{(Gth)*({(1/2)*Kronker (I,4))*subs(Ut,t,T(i-1))+subs{f,t,T(i)}-subs(R,t,T(
u(:,i)=inv{Gth)*{({(1/2) *Kronker(I,A))*u(:,i-1)+subs(f,t,T(i))-subs{(R,t,T(i)));
khataye Boresh_kamel (i)=(1/ht)*norm(ue(:,i)-subs(Ut,t,T(i)));
khataye_gosastesazi_kamel (i)=norm(u(:,i)-subs(Ut,t,T(i)));

end

figure;plot(T(2:end) khataye Boresh_kamel(2:end))

title('khataye Boresh kamel');

figure;plot(T(2:end) ,khataye_gosastesazi_kamel(2:end))

title('khataye gosastesazi kamel');

Y nemudar khataye Boresh_kamel(l,d-1)=norm(khataye_Boresh_kamel);

% nemudar khataye gosastesazi_kamel(1l,d-1)=norm(khataye_gosastesazi_kamel);

end
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Aabstract

Linear partial differential algebraic equations of the form Au(t, ) + Bug,(t, z) +
Cult,z) = f(t,x) are studied where at least one of the matrices A, B € R**" is
singular. the two special cases A = 0 and B = 0 lead to ordinary differential equa-
tions and differential algebraic equations, respectively. therefore we assume that
none of the matrices A or B is the zero matrix. we introduce a uniform differential
time and a differential space index for these systems. these indexes are character-
ized by means of a fourier and a laplace transform, respectively. furthermore, we
introduce a perturbation index pair and show the relation between the uniform
differential time index and the differential space index. also we obtain the number
of initial and boundary conditions for regular pencils.

we use the backward in time, centered in space scheme for numerical solution par-
tial differential algebraic equations. at the end, we introduce the full truncation
error and the full discretization error and we investigate their norm.

keywords: Differential Space Index, Differential Time Index, Perturbation In-
dex, Space Discretization, Time Discretization
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