> restart:

with (LinearAlgebra) :

rs:=7:
listO:=seq(t[i],i=1..rs-1);
MXs:=Matrix(rs-1,rs-1,0):

for i from 1 to rs-1 do for j from 1 to rs-1 do if j<=i then MXs

[1,J]:=t[rs-1-(i-]j)]: fi: od: od:

MXs;

Diago:=Matrix(rs-1,rs-1,0):

for i from 1 to rs-1 do Diago[i,i] :=rs-i: od:
Diago;

RHSMatrix:=Matrix(rs-1,rs-1,0):

for i from 1 to rs-1 do for j from 1 to rs-1 do if j<=i then
RHSMatrix[i,j]:=Q[rs-(i-j)] (1ist0)/(rs-j): fi: od: od:
RHSMatrix;

deltaQMatrix:=Matrix(rs-1,rs-1,0):

for i from 1 to rs-1 do for j from 1 to rs-1 do
deltaQMatrix[i,j]:=1/(rs-1i) *diff (Q[rs+1-i] (1list0) ,t[rs-3j]):
od: od:

deltaQMatrix:

EquationSystem:=[]:
for i from 1 to rs-1 do for j from 1 to rs-1 do

EquationSystem:=[op (EquationSystem) , (Multiply (MXs,deltaQMatrix) -

RHSMatrix) [i,j]=0]: od: od:
EquationSystem:

pdsolve ({op (EquationSystem) }) ;
list0 ==t t, b5, 1y, 15, 1

L, 00 00 0

ts 4, 0 0

o o o o

1)



S O O O O O
S O O ~ O O
S O W O o O
S b O O O O
- o O O o O

S O O O wn O

|:|:% Q7(t19 tza t3’ t4’ ts’ t6)’ 0’ 0’ O’ 0’ 0 ’
[ 1 1
g Q6(t1’ t2’ t3’ t49 t59 t6) b g Q7(t19 t29 t39 t4’ ts’ t6) s 07 0’ O’ O H

1 1 1
6 Os(tr by ly p I B ) » 5 Do(M o lyr Ly I B ) - 7 (1o D I3o 1 152 06 ) - 0.0, 0,
!

1 1 1
6 Qu(trtr ly lap 150 1) > 5 Ds(1 I 3 lan B2 B ) » 7 Do (112 1o B3 Lo B2 B ) » 5 (110 o
3 Uy 15, 16), 0, 0 |,
1 1 1 1
6 Oy (e lp ly lp I 1) 5 QT o Iy L I B ) » 7y Os(H Do I3 e 5o B ) » 5 Do (112 1o

1
t39 t4’ ts’ t6)’ 5 Q7(t19 tz’ t3’ t4’ t59 t6) 2 0 :|7
[ 1 1 1 1
g QZ(tl’ t2’ t3’ t49 t59 t6) 2 g Q3(t19 t29 t39 t4’ ts’ t6) H Z Q4(t1’ t2’ t3’ t49 t59 t6) ’ ? Qs(tl’ t29

1
ol I 1) 5 Qo o Iy g 15 g) - Qg1 1r 13 Uy U B ) H

|Q2( Iy Uy By I, 1) = 60(1)00 L (60000 _C6 157" + 60000 _C1 1, 1§ + 30000 _C2 1, 1"
13
6

+20000 _C3 151" +15000 _C4 1,15 + 12000 _C5 151" + (-4000 _C2 1515

35/6

— 1875 _C243) "% = 6000 _C3 1, 151"V — 3600 _C4 151! +2100 _C21, 22 1"

C2t
3 (1473 4 (23/6 2 43
+1280 _C3 131"V =364 _C2i17"%), 01y, ty 3 1 15, 1) =_Cl 1y + 3 9
6

1 t4 _C2 l5

3 2
n 1 l4 _C3 n 7 _C2 t5 _ 2 _C3 l5 2 4 t5
(7/6) (1/3) (13/6) (4/3)
0 2 375 4 25 4 5L

1/3

(1/3) _ A S
o> Q4 Iy Iy 1y 15, 1g) = _Cl 13+ YRS 0 9 s a5
1 1 lg

4 _C2 t5

— x (273
+_C4 [1g. Os(ty 1y 13 13 15, 16) =_Cl 1, + e T-C3tg
6

\ Os( 11 1o 135 1y 15 1)



5/6

— (5/6) -
=_Clts+_C21", Q1) tyy 13, 1, 15, 1) = _C1 1

> Q[2] :=unapply( (60000*C6*t[6]~(43/6)+60000*C1*t[1]*t[6]~7+30000*
C2*t[2]*t[6]~(41/6)+20000*t[3]*C3*t[6]~(20/3)+15000*C4*t[4]*t[6]"
(13/2)+12000*C5*t[5]*t[6]~(19/3)+(-4000*C2*t[3]*t[5]-1875*C2*t[4]
~2)*t[6]17(35/6)-6000*C3*t[5]*t[4]*t[6]~(17/3)-3600*C4*t[5]*2*t[6]
~(11/2)+2100*C2*t[5]*2*t[4]1*t[6]"(29/6)+1280*C3*t[5]*3*t[6]"
(14/3)-364*C2*t[5]*4*t[6]~(23/6))/ (60000*t[6]1~7) ,t[1], t[2], t
[31, t[4], t[5], t[6]);
Q[3] :=unapply( Cl*t[2]+2*C2*t[3]/(3*t[6]1”*(1/6))-t[4]*C2*t[5]/
(10*t[6]17(7/6))+t[4]*C3/ (2*t[6]1~(1/3))+7*C2*t[5]~3/(375*t[6]"*
(13/6))-2*C3*t[5]17*2/ (25*t[6]~ (4/3))+2*C4*t[5]/ (5*sqrt(t[6]))+C5*t
[617(1/3),t[1], t[2], t[3], t[4], t[5], t[6]);
Q[4] :=unapply( C1l*t[3]+3*C2*t[4]/(4*t[6]"(1/6))-3*C2*t[5]~2/(50*t
[61~(7/6))+3*C3*t[5]/(5*t[6]~(1/3))+C4*sqgrt(t[6]),t[1l], t[2], t
[31, t[4], t[5], t[6])’
Q[5] :=unapply( Cl*t[4]+4*C2*t[5]/(5*t[6]1~(1/6))+C3*t[6]"~(2/3),t
[1], t[2], t[3], t[4], t[5], t[6]);
Q[6] := unapply( Cl*t[5]+C2*t[6]~(5/6) ,t[1], t[2], t[3], t[4], t
[5]1, t[é6]);
Q[7] := unapply( C1*t[6], t[1], t[2], t[3], t[4], t[5], t[e6]);
simplify (EquationSystem) ;
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> FMatrix:=Matrix(rs-1,rs-1,0):
for i from 1 to rs-1 do for j from 1 to rs-1 do if j<=i then
FMatrix[i,j]:=£f[i,]J]: £fi: od: od:
FMatrix;

CMatrix:=Matrix(rs-1,1,0):
CMatrix[1,1]:=Cl:
CMatrix[2,1]:=C2:
CMatrix[3,1]:=C3:
CMatrix[4,1] :=C4:
CMatrix[5,1]:=C5:
CMatrix[6,1] :=C6:

CMatrix;

OMatrix:=Matrix(rs-1,1,0):

for i from 1 to rs-1 do QMatrix[i,1l]:=Q[rs+1-i] (t[1l], t[2], t[3],
t[4], t[5], t[6]): od:

OMatrix:
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> for i from 1 to rs-1 do f[i,1l]:=t[rs-i]: od:
for j from 1 to rs-1 do £f[j,j]:=t[rs-1]*((rs-j)/(rs-1)): od:
for j from 1 to rs-2 do f[j+1,3j]:= (rs-j-1)/(rs-2)*t[rs-1]1"((1-3)
/(rs-1))*t[rs-2]: od:
£[4,2] :=(3*(25*t[4]*t[6]-2*t[5]172))/ (100*t[6]1~(7/6)) ;




>

>

£[5,3]:=(25*t[4]*t[6]-4*t[5]72)/(50*t[6]~(4/3));
£f[6,4] :=(25*t[4]*t[6]-6*t[5]72)/ (100*t[6]17(3/2));
£[5,2] :=(500*t[3]1*t[6]72-75*t[4]*t[5]*t[6]+14*t[5]~3)/(750*t[6]"
(13/6));
£[6,3]:=(250*t[3]1*t[6]72-75*t[4]*t[5]*t[6]+16*t[5]~3)/(750*t[6]"
(7/3));
£[6,2] :=(30000*t[2]*t[6]73-4000*t[3]*t[5]1*t[6]72-1875*t[4]*2*t[6]
~2+2100*t[4]1*t[5]72*t[6]-364*t[5]~4)/ (60000*t[6]~(19/6)) ;
simplify (Multiply (FMatrix,CMatrix)-QMatrix) ;
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restart:
with (LinearAlgebra) :
rinfty:=8:

listO:=seq(t[i],i=1..rinfty-3);

Minfty:=Matrix (rinfty-4,rinfty-4,0):

for i from 1 to rinfty-4 do Minfty[i,i]:=1: od:

for i from 1 to rinfty-5 do Minfty[i+1,i]:=0: od:

for i from 1 to rinfty-4 do for j from 1 to rinfty-4 do if j<=i-2
then Minfty[i,j]:=t[rinfty-(i-j+1)]: £i: od: od:

Minfty;



DiagoInfty:=Matrix(rinfty-4,rinfty-4,0):
for i from 1 to rinfty-4 do DiagoInfty[i,i]:= 1/ (rinfty-3-i): od:

DiagoInfty;

DiagoInfty2:=Matrix(rinfty-4,rinfty-4,0):

for i from 1 to rinfty-4 do DiagoInfty2[i,i]:= 1/ (rinfty-2-i):
od:

DiagoInfty2;

RHSMatrix:=Matrix(rinfty-4,rinfty-4,0):

for i from 1 to rinfty-4 do RHSMatrix[i,i]:=1: od:

for i from 1 to rinfty-4 do for j from 1 to rinfty-4 do if j<=i-1
then RHSMatrix[i,]j]:=Qinf[rinfty-3-(i-j)] (1list0): fi: od: od:
RHSMatrix;

deltaQinfMatrix:=Matrix(rinfty-4,rinfty-4,0):
for i from 1 to rinfty-4 do for j from 1 to rinfty-4 do
deltaQinfMatrix[i,j] :=diff (Qinf[rinfty-4-i] (1ist0) ,t[rinfty-2-3j])

od: od:
deltaQinfMatrix;
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> SystemEquationInf:=[]:

for i from 1 to rinfty-4 do for j from 1 to rinfty-4 do
SystemEquationInf:=[op (SystemEquationInf) , (Multiply (Multiply
(Minfty,DiagoInfty) ,deltaQinfMatrix)-Multiply
(RHSMatrix,DiagoInfty2)) [i,j]=0]: od: od:

SystemEquationInf:
pdsolve ({op (SystemEquationInf) }) ;
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2 . 3
+ 5 FI() 15+ _FA(1y). Qinfy (1. . 15, 14, 15) = = 1, _F2(1y) 15+ _F3(1}).
. 4 . 5
anf3(t1, Iy, s, 1y, Z‘S) = g Is +_F](t1), anf4(t1, Iy, I3, 1y, t5) = ? _F2(l‘1)}

> F2(t[1]) :=3/5*U4;

Qinf[0] (t[1], t[2], t[3], t[4], t[5]) := (1/180)*(-12*t[5]~2+100*
t[3])*F2(t[1])-(1/20)*t[4]1*t[5]+(1/4)*t[4]*F1(t[1])+(1/5)*F3(t[1]
) *t[51+(1/2) *t[2]+F5(t[1]);

Qinf[1] (t[1], t[2], t[3], t[4], t[5]) := 2*t[3]*(1/3)+5*F2(t[1])*
t[4]1*(1/6)-(1/25)*t[5]*2+2*F1(t[1])*t[5]*(1/5)+F4(t[1]);
Qinf[2] (t[1], t[2], t[3], t[4], t[5]) := 3*t[4]*(1/4)+F2(t[1l])*t

[S1+F3(t[1]);

Qinf[3] (t[1], t[2], t[3], t[4], t[3]) 4*t[5]*(1/5)+F1(t[1]);
Qinf[4] (t[1], t[2], t[3], t[4], t[5]) := 5*F2(t[1])*(1/3);
simplify (SystemEquationInf) ;
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[0=0,0=0,0=0,0=0,0=0,0=0,0=0,0=0,0=0,0=0,0=0,0=0,0=0,0=0,0=0,0
L =0]
> GMatrix:=Matrix(rinfty-2,rinfty-2,0):

for i from 1 to rinfty-2 do for j from 1 to rinfty-2 do if j<=i
then GMatrix[i,j]:=g[i,j]l: fi: od: od:
GMatrix;

UMatrix:=Matrix(rinfty-2,1,0):
UMatrix[1l,1]:=1:
UMatrix[2,1]:=U4:

UMatrix[3,1] :=U3:
UMatrix[4,1]:=U02:

UMatrix[5,1] :=Ul:

UMatrix[6,1] :=U0:

UMatrix;




gl[3,1]
gl4,2]

(list0): od:
QinfMatrix;
81,1 0
821 82,2
831 832
84,1 842
85,1 85,2
86,1 86,2
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4 +
2 1
gl‘3+5 U4Z‘4
L2 ri00n)vd— L 4
300 ( 5 3) 20 45
> F1(t[1l]) :=U3;
F2(t[1]) :=0;
F3(t[1l]) :=U2;
F4(t[1l]) :=U1;
F5(t[1]) :=U0

for i from 1 to rinfty-2 do g[i,i]:=
for i from 1 to rinfty-3 do g[i+l,i]:=
:=4/5*t[5];

:=3/5*t[5];

3
5
L

QinfMatrix:=Matrix (rinfty-2,1,0):
QinfMatrix[1l,1]:=
for i from 2 to rinfty-2 do QinfMatrix[i, 1]

0 0 0 0
0 0 0 0
83 0 0 0
8.3 844 0 0
0

85,3 854 85,5

86,3 86,4 86,5 86,6

1
U4
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U2
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vo

I | ]
U4

< 15+ FI(1)

U4t +F3(1))

2,2
25 515

1 1
+ Z Z‘4F](t1) + g

od:

F3(1) 15+

:=Qinf[rinfty-2-i]

F](tl) 5 +F4(t1)

1
- L +F5(1)

od:

®



gl[5,3]:=2/5*t[5];
gl6,4] :=1/5*t[5];

gl4,1]:=3/4*t[4];
gl5,2]:=(1/2) *t[4];
gl6,3]:=(1/4)*t[4];

gl[5,1]:=2*t[3]*(1/3)-(1/25)*t[5]"2;

gl6,2]:=-(1/25)*t[5]"72+(1/3) *t[3];
gl6,1]1:=-(1/20) *t[4]*t[5]1+(1/2)*t[2];

simplify (Multiply (GMatrix,UMatrix)-QinfMatrix) ;
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> simplify(GMatrix) ;

1 0
0 1 0 00
%ts 0 10 00
%Q %;5 0 1 00 (10)
i —2—10t4t5+%lz —%f?r%% %’4 %ts 01

> restart:
with (LinearAlgebra) :
rinfty:=10:
listO:=seq(t[i],i=1. .rinfty-3);
Minfty:=Matrix (rinfty-3,rinfty-3,0):
for i from 1 to rinfty-3 do Minfty[i,i]:=1: od:
for i from 1 to rinfty-4 do Minfty[i+1,i]:=0: od:
for i from 1 to rinfty-3 do for j from 1 to rinfty-3 do if j<=i-2
then Minfty[i,j]:=t[rinfty-(i-j+1)]: £fi: od: od:
Minfty;
DiagoInfty:=Matrix(rinfty-3,rinfty-3,0):
for i from 1 to rinfty-3 do DiagoInfty[i,i]:= 1/ (rinfty-2-i): od:

DiagoInfty;

DiagoInfty2:=Matrix(rinfty-3,rinfty-3,0):

for i from 1 to rinfty-3 do DiagoInfty2[i,i]:= 1/ (rinfty-2-i):
od:

DiagoInfty2;

RHSMatrix:=Matrix(rinfty-3,rinfty-3,0):
for i from 1 to rinfty-3 do RHSMatrix[i,i]:=-1: od:
for i from 1 to rinfty-3 do for j from 1 to rinfty-3 do if j<=i-2




then RHSMatrix[i,]j]:=R[rinfty-2-(i-j)] (1ist0):

RHSMatrix;

deltaRinfMatrix:=Matrix (rinfty-3,rinfty-3,0):
for i from 1 to rinfty-3 do for j from 1 to rinfty-3 do
deltaRinfMatrix[i,j] :=diff (R[rinfty-3-i] (1ist0),t[rinfty-2-3]):

od: od:
deltaRinfMatrix;

list0 := 1, by, 13, by, bs, I, 1y
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> SystemEquationR:=[]:
for i from 1 to rinfty-3 do for j from 1 to rinfty-3 do
SystemEquationR:=[op (SystemEquationR) , (Multiply (Multiply (Minfty,
DiagoInfty) ,deltaRinfMatrix)-Multiply (RHSMatrix,DiagoInfty2)) [i,
j1=0]: od: od:

SystemEquationR:
pdsolve ({op (SystemEquationR) }) ;
{Ro(tl, by by U I T 1) = #;9 Ne e % C4e+ 61;40 (-4410 _CI1,—3528 _C21; (12)
+8820_C6) 1, + 61;40 (-1715 7 +20580 1) _C2 + % Clt,+ % t,_C4
- % to_C3+_C7 =1, Ry (1, tyy by tyy s, Ty 17) = - % _CIE+ Tlm (-140 _C21
+420_C3) 1, + % _Cli+ % 21+ % to_C4+_C5 — by, Ry(1y, by, 1y, Uy 1, 1 1)
= ﬁ (-305+2941) _C2 + % _Clt,+ % _CAty+ _C6 — 1y, Ry(1), by 1y, 1y, B, 1,

t;) = -ty + % _C21+ % _Clty 4 _C3,Ry(1), tyy 1y, 1y 15, 1 17) = 15+ % _C2t,




+_C4, Ry, ty, 13, 1y 15, t, 17) = ~tg + _CL R(1), 1y, 13, 1y, 15, 1, 17) =~ 1y +_C2}

> R[0] (£[1], t[2], t[31, t[4], t[5], t[6]1, t[7]1) := 11*Ve*t[7]~3*
(1/1029) —2*VA*t[7] 2% (1/49) +(1/61740) * (-4410*V5*£[6] -3528*V6*t [5]
+8820*V2) *t[7]+(1/61740) * (-1715*t[6]~2+20580*t[3]) *V6+ (1/4) *V5*t
[4]+(1/5)*t[5]*V4+ (1/6) *t[6] *V3+VO-t[1];

R[1] (t[1]1, t[2], t[3], t[4], t[5]1, t[6], t[7]) := -3*V5*t[7]~2%*
(1/49)+(1/1470) * (-140*V6*t[6]+420*V3) *t[7]+2*V5*£[5]* (1/5) +(1/2) *
V6*t[4]+(1/3) *t[6]*V4A+V1-t[2] ;

R[2] (t[1], t[2], t[3], t[4], t[5], t[6], t[7]) := (1/490)*(-30*t
[7172+294%t[5]) *V6+(1/2) *V5*t[6]+3*VA*L[7]* (1/7)+V2-t[3];
R[3](t[1], t[2], t[3], t[4], t[5], t[6], t[7]) := -t[4]+2*V6*t[6]
*(1/3)+4*V5*t[7]1*(1/7)+V3;
R[4] (t[1], t[2], t[3], t[4], t[5], t[6], t[7]) := -t[5]+5*V6*t[7]
*(1/7)+V4;
R[5](t[1], t[2], t[3], t[4], t[5], t[6], t[7]) := -t[6]+V5;
R[6] (t[1], t[2], t[3], t[4], t[5], t[6], t[7]) := -t[7]+V6;
simplify (SystemEquationR) ;
= s 2 L —
Ro(ty ty 1y s 15, T 17) = 09 V6 1, 20 V4LE+ 1720 (440 V51— 3528 Vo is (13)
1 1 1 1
+8820 V2) 1, 6”m(—nw%+mﬁ%%wm+246a+g%vwwg%w
+V0—1,
= L 140 V6 420 V3 2
Ry (1 1y Iy 1y 15, I 1) = - 49Vﬂﬁ—mm(— 0 V6 1 +420 V3) 1+ V515
1 1
+EV6Z‘4+§Z‘6V4+V]—Z‘2
- 2 1 3
Ry(ty by 1y ly sy g 1) = o (=307 +29415) V6 + o Vit t o VA + V21
&m@@%@%mzhg+%%%+%w%+w
Ry(t) ty by 1y, 15, B, 1) 3= —t5+%V6t7+V4
Rs(t), by by 1y 15, 1, 1) = ~1g + V5
Ro(t) by ty 1y 15, 1, 17) = 1, + V6
[0=0,0=0,0=0,0=0,0=0,0=0,0=0,0=0,0=0,0=0,0=0,0=0,0=0,0=0,0=0,0
=0,0=0,0=0,0=0,0=0,0=0,0=0,0=0,0=0,0=0,0=0,0=0,0=0,0=0,0=0,
0=

=0,0=0,0=0,0=0,0=0
> GMatrix:=Matrix(rinfty-3,rinfty-3,0):
for i from 1 to rinfty-3 do for j from 1 to rinfty-3 do if j<=i
then GMatrix[i,]j]:=g[i,j]l: fi: od: od:
GMatrix;

VMatrix:=Matrix (rinfty-3,1,0):



VMatrix[1,1] :=V6:
VMatrix[2,1] :=V5:
VMatrix[3,1] :=V4:
VMatrix[4,1]:=V3:
VMatrix[5,1] :=V2:
VMatrix[6,1] :=V1:
VMatrix[7,1]:=V0:
VMatrix;

RMatrix:=Matrix(rinfty-3,1,0):

for i from 1 to rinfty-3 do RMatrix[i,1l]:=R[rinfty-3-i] (1istO0):
od:

RMatrix:

TMatrix:=Matrix(rinfty-3,1,0):
for k from 1 to rinfty-3 do TMatrix[k]:=t[rinfty-2-k]: od:
TMatrix;
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> for i from 1 to
for i from 1 to
for i from 1 to
[rinfty-3]: od:
for i from 1 to
[rinfty-4]: od:

rinfty-3 do g[i,i]:=1: od:
rinfty-4 do g[i+1,i]:=0: od:
rinfty-5 do g[i+2,i] :=(rinfty-4-i)/ (rinfty-3)*t

rinfty-6 do g[i+3,i]:=(rinfty-5-i)/ (rinfty-4) *t

gl[5,1] :=-3*%£[7]~2% (1/49) +3*t[5]* (1/5) ;

gl[6,2] :=-3*%£[7]~2% (1/49) +2*t[5]* (1/5) ;
gl6,1]1:=-2*t[6]*t[7]1*(1/21)+(1/2) *t[4];

gl[7,3]:=-2%t[7]22% (1/49)+(1/5) *t[5] ;

gl7,2] :=-(1/14)*t[6]1*t[T]1+(1/4) *t[4];

gl[7,11:=11/1029% (£[7]3) - (2/35*t[5]) *t[7]1-(1/36) *t[6]~2+(1/3) *t

[31;

simplify (Multiply (GMatrix,VMatrix)-TMatrix—-RMatrix);
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> simplify(GMatrix) ;
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