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clc;

clear all;
%%kl inputs
syms t taw;
A=input ('Enter
E=input('Enter
B=input ('Enter

F=input ('Enter

Kmax=input ('Enter a matrix Kmax=')

n=input ('Enter

S=size(A);

a matrix A=')
a matrix E=')
a matrix B=')

a matrix F=')

n=")

nA=S(1) ;mA=S(2);

for kapa=0:1
hhhte M

*e

e

*e 0’0

(V) piyeNl s

(1.Y.F) Jto

).1
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for k=0:Kmax

M1 (nAxk+1:nAxk+nA,1:mA)=-diff(A,k,t);
end

M1;

for i=0:Kmax

for j=0:Kmax

if i>j

M2 (nA*i+1:nA*i+nA,mA*j+1:mA*j+mA)=nchoosek(i,j)*diff(E,i-j,t)-nchoosek(i, j+1)
*diff (A,i-j-1,t);

elseif i==j

M2 (nA*i+1:nA*i+nA,mA*j+1:mA*j+mA)=E;
else
M2(nA*i+1:nA*i+nA,mA*j+1:mA*j+mA)=0;
end

end

end

M2;

M=[M1 M2];

% M(kapa+1)=M;

hlohte P

for k=0:Kmax
P1(nA*k+1:nA*k+nA,1:mA)=diff(B,k,t);
end

P1;

for i=0:Kmax

for j=0:Kmax

if i>j
P2(nA*i+1:nA*i+nA,mA*j+1:mA*j+mA)=nchoosek(i,j+1)*diff(B,i-j-1,t);
else

P2(nA*i+1:nA*i+nA,mA*j+1:mA*j+mA)=0;

end

end

end
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P2;

P=[P1 P2];

% P(kapa+1)=P;

htohte F

for k=0:Kmax
g(nA*k+1:nAxk+nA,1)=diff (F,k,t);
end

g;

% g(kapa+l)=g;

%kt MM & PP & gg
zero=zeros (nA*x (Kmax+1) ,mA* (Kmax+2)) ;
if kapa==0

MM=[M] ; PP=[P] ; gg=[g];

U=null ([MMC(:, (2*n+1) :end) PP(:,(n+1):end)]"')
if (U'")*PP(:, (n+1) :end)~=0
disp('Sorry, advanced type')
break;

else

UM=(U")*MM(:,1:2%n)

UP=(U"')*PP

Ug=(U") *xgg
Mtild=(U"')*MM(:, (n+1) :2*n)
Ntild=(U')*MM(:,1:n)
Ptild=(U')*PP(:,1:n)
gtild=(U')*gg

Z2=null (Mtild")

T2=null ((Z2')*Ntild)
Y2=orth((Z2')*Ntild)

Z1=orth (Mtild=T2)
zero2=zeros(1,2);

if rank(Mtild*T2)+rank((Z2')*Ntild)==n
kapa

Ehat=[(Z1')*Mtild;zero2]

Ahat=[(Z1')*Ntild; (Y2')*(Z2')*Ntild]
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Bhat=[(Z1')*Ptild; (Y2')*(Z2')*Ptild]
Fhat=[(Z1')*gtild; (Y2')*(Z2')*gtild]
break;

end

end

elseif kapa==1

Mtaw=subs (M, t,t+taw) ;
Ptaw=subs(P,t,t+taw);
gtaw=subs(g,t,t+taw) ;

MM=[M zero;-Ptaw Mtaw] ;PP=[P;zero];gg=[g;gtaw];
U=null ([MM(:, (2*n+1) :end) PP(:,(n+1):end)]"')
if (U')*PP(:, (n+1) :end)~=0
disp('Sorry, advanced type')

break;

else

UM=(U"')*MM(:,1:2%n)

UP=(U"')*PP

Ug=(U"')*gg
Mtild=(U"')*MM(:, (n+1) :2*n)
Ntild=(U')*MM(:,1:n)
Ptild=(U')*PP(:,1:n)

gtild=(U')*gg

Z2=null(Mtild')

T2=null ((Z2')*Ntild)
Y2=orth((Z2')*Ntild)
Z1=orth(Mtild*T2)

zero2=zeros(1,2);

if rank(Mtild*T2)+rank((Z2')*Ntild)==n
kapa

Ehat=[(Z1')*Mtild;zero2]
Ahat=[(Z1')*Ntild; (Y2')*(Z2')*Ntild]
Bhat=[(Z1')*Ptild; (Y2')*(Z2')*Ptild]
Fhat=[(Z1')*gtild; (Y2')*(Z2')*gtild]

break;
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end

end

elseif kapa==

Mtaw=subs(M,t,t+taw);
Ptaw=subs(P,t,t+taw);
gtaw=subs(g,t,t+taw) ;
M2taw=subs (M, t,t+2*taw) ;
P2taw=subs(P,t,t+2*xtaw) ;
g2taw=subs(g,t,t+2*taw) ;

MM=[M zero zero;-Ptaw Mtaw zero;zero -P2taw M2taw];
PP=[P;zero;zero];

ge=[g;gtaw;g2taw] ;

U=null ([MMC(:, (2*n+1) :end) PP(:,(n+1):end)]')
if (U'")*PP(:, (n+1) :end)~=0
disp('Sorry, advanced type')

break;

else

UM=(U"')*MM(:,1:2%n)

UP=(U"')*PP

Ug=(U") *gg
Mtild=(U"')*MM(:, (n+1) : 2*n)
Ntild=(U')*MM(:,1:n)
Ptild=(U')*PP(:,1:n)

gtild=(U')*gg

Z2=null(Mtild')

T2=null((Z2')*Ntild)
Y2=orth((Z2')*Ntild)
Z1=orth(Mtild*T2)

zero2=zeros(1,2);

if rank(Mtild*T2)+rank((Z2')*Ntild)==n
kapa

Ehat=[(Z1')*Mtild;zero2]
Ahat=[(Z1')*Ntild; (Y2')*(Z2')*Ntild]

Bhat=[(Z1')*Ptild; (Y2')*(Z2')*Ptild]
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Fhat=[(Z1')*gtild; (Y2')*(Z2')*gtild]
break;

end

end

end

end
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Aabstract

In this thesis, an analytic and numerical solution of the initial value problems of non-causal
delay linear differential equations is considered. In general, it is possible that the corresponding ini-
tial value problem of a non-causal DDAE possesses a unique solution, even though the associated
DAE is neither square nor uniquely solvable. Such non-square systems arise in many applications,
in particular for dynamical systems which are automatically generated by modeling and simula-
tion software, due to redundant conditions and equations may make the resulting system over-
or under-determined. The numerical solution of these equations with numerical methods such as
Rang-Kuta or a backward difference formula may not be correct, therefore, in order for numeri-
cal methods to be applied to these equations well, these types of equations must be regulated in
order to allow for regularized equations Solved with any numerical method. In the following, we
introduce the derivative index for set over- or under-determined, which is called the Strangeness
index, and we use it for the under-determined algebraic differential equations, and we will use the
notion of Strangeness index for delayed linear algebraic differential equations, and we obtain the
compatibility, smooth and uniqueness conditions of the device’s solvability using this index. In
the end, we solve two types of neutral and delayed equations non-causal delay linear differential
algebraic respectively analytically and numerically.
keywords: Differential-algebraic equation, Delay differential-algebraic equation, Delay differen-

tial equations, Method of steps, Derivative array, Strangeness index.
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