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Abstract

The main goal of this paper lies briefly in submitting and modifying some
numerical methods for solving system of linear Fractional order Integro- Differential
Equations of Fredholm type (L.FFIDE's). in this method four kinds of shifted
Chybeshev polynomials (T',U"V'and W') are used as a bases of independed
polynomias approximation f,(x) .The general fractional derivatives of these
polynomias are formulated (DT, ,D3U,, D2V, andD 2 W, ) in the
framework of the Riemann-liouville definition .Some numerical examples are
solving to show that the different between these polynomias , furthermore
Algorithms and programs by using MATLAB program are given .

Keywords: Shifted Chybeshev Polynomials, System of fractiona integro-
differential equations.
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1-Introduction

Fractional calculus is the field of
mathematical analysis which deds
with the investigation and
applications  of integrals and
derivatives of arbitrary order (real and
complex numbers). The tem
fractiond is a misnomer, but it is
retained following the prevailing use.

System of fractiona integro-
differential eguations are equations
having unknown function together

with both fractional differential and
integral operations and has the form:

m b
D ') =0'(0+a ¢, Ot F ()t
i1l a
i=1,2,....m ;a<x<b
The theory and application of
fractional integral and derivatives can
be fund in many fields of science and
engineering, such as Viscodasticity,
fractional differential  which have
been used to describe materia's
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constitutive equations. In fact a well-
known equation which contains a
fractiona integral operator is the Abe
integral equation.[1,2,4,5,9].

2-Basic Definitions; In this section
we give definitions:

2-1 Definition: the fractiond
derivative by Reimaan-Lovill (R-L)
has the form:

idn ma-1,

OFR J[dtﬂ Cﬁma)@ X HRdk ml<a<n
L e
fdf"

Where m is an integer number less

than a. [3, 5, 7]

Note: In this paper, we use R-L
definition and its properties to
find fractiona derivatives
of polynomials.

2-2 Some important properties of

operator (D?( ) [7,8]:

& Diéqfi(x):équfi(X)
i=1
the linearity property.
b- D?(C: ¢ d n ( X )
Gn-a)dx' n-a
where c is constant.

c- Da Xm = m Xm—a
* Gm- a +1)
wheem=0, 1, 2,..., a>0.
In aspecia case, @ =0.5 we have:

¢-D%c=——

X (p X
e DO.SXm - (m)2(4x)m

g (2m)lyp x

m=0, 1, 2,...

3- Chebyshev polynomials [3]:
Chebyshev polynomials are
orthogonal  functions, and every

where dense in numerical analysis.

These polynomials have four kinds
and have the forms:
3-1 First kind Tn(x) is a polynomia
in x of degree n. Defined by the
relation:
Tn(x) =cos (nb) where
X =cos0 ..(1)
The range of the variable x is the
interval [-1,1], and the range of 0 can
be taken as [0,x].
The recurrence relation:
Ta(X) = 2XTh1(X) = Tha(X) ; N=2,
3,... where To(x) =1 and T1(X) =X
(2

The generd form given by:

n[n/Z] r(n r- 1) (n-2r)
S meic)

; To(X)= 1,n>1 ..(3)
3-2 Second kind polynomial Uy, (X):
It is a polynomid of degree n in x
defined by:

Un(x) = sin (ntl) 6/sin 6
where x = cos 0 ]
The recurrence rd ation:

Un(X)=2XU 1(X)-  Up.a(X) ;

Ta(X)=7

n=2,3,... where Up()=1 : Uy(X)=2x

The general “'(Sf)orm-
U= & ¢ @

Uo(X)—l n>1 ...(6)

3-3 Third kind polynomial V,(x):
Are polynomials of degree n in x
defined by:

Vo(X)=cos (n+1/2) 6 / cos(L/2 6)
Where x=cos6 (7
The recurrence relation:

Va(X)=2XVn.1(X)-Vno(X) ; n=2,3,...
where Vo(X)=1 ; Vi(X)=2x-1 ...(8)
3-4 Fourth kind polynomial Wy(X) :
are polynomials of degree n in X
defined by :

Wy(x) = sin (mt+1/2) 6/sin (]JZ 0)
where x=cos 0 .. (9
The recurrence relation:
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Wn(X) :ZXWn—l(X)' Wn—Z(X) ; T* —
n=2,3,.. Where W, (x)=1 ; (x)=
Wi (x)=2x+1 ...(10) n 32]( gy (n-r- ! (n-r- 1! (n-r-Dlog )(n 2n)
o r'(n 2r)! ’
4-Connections between the four T ' 1-n>1 16
kinds of polynomials: O(f) N ---(16)
Since sin (n+1)6-sin (n-1)6=2sind U,
cosnfd we have: (n/2]
UnX) — Una(X) = 2Ta(¥) :é‘_nr(n r (29" -
n=2,3,... whereUy(X) = To(x) =1 ot ri(n- 2r)! ’
-++(11) Uo(9=1; n>1 -(17)
U(X) = 12 [ V(X)) + WX ] *
n=2,3,... ...(12) Va) = U - Una(9
Sincethetrigonometric relations where Uy(9)=1 ; Uy(5)=2s ...(18)
2 sn(/2 6) cos(ntl/2)6 = *
sin(n+1)6- sin(nob) W, X)) = U(s) + Un(

2 cos(/2 60) sin(ntl/2)6 =
sin(n+1)0+ sin(no)

We have

Va(X) = U(x) - Un.1(X)
where Up(X)=1 ; U;(X)=2x ...(13)
Wo(x) = U(x) + Us(¥
where Up(X)=1 ; Ui(X)=2x ...(14)
5-The shifted Chebyshev
polynomials (T;,U;,V;m W;)
[10]:

Since the range [0,1] is quite often
more convenient to use than range [-
1,1] , we sometimes map the
independed variable x in [0,1] to the
vaiable s in [-1,1] by the
transformati ons

S=2x-1 o x=12(1+s)

.. (15

Using the variable s into equations
above (3,6,13 and 14) we have four
forms  of shifted  Chebyshev
polynomiass,eq's (16-19).

T = To® Up() = Us(o)
Vi) = Vel W0 = W
where s=2x-1

And the general forms:

where Ug(s)=1 ; Uy(s)=2s ...(19)

6- Fractional Derivatives of shifted
Chebyshev polynomials:

Consider the properties of the
operator (D?() egs(l-2 a b, and ¢)

putting in eqs (16,17,18 and 19)
yidd:

D2 T, (%)=
n[n/Z] n-r)(2 (n-2r) o ora
e
<o r'Gn- 2r +a)
;n>1 ...(20)
where D?( To®X
= ! d ~( S ); where
Gn-a)dx" n-a
s=2x-1 ...(209)
D5 U}, (9=
[n/2] _ (n-2r)
a( :Dr qn r)(2) (S)(n—Zr—a) n
=0 rNgn- 2r +a)
>1 ..(2D
where D?( U;(x)
-1 d (S_ ); fors=2x-
G(n-a)dx" 'n-a
...(219)
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D2V, () =D2 U -~ D2 Upa(

..(22)
D2wW . (= D2 Uys + D2 U,

1(8)  wheres=2x-1 ..(23)
Where Uy(s) and Uy(s) from eq's(17)

respectively.

REMARK 6-1: If @ = 0.5 and using

where s=2x-1

properties of operator (D?() eq's(c
and d) then the general forms of

fractiond  derivative of  shifted

Chebyshev polynomids yied:

D?('STO(X) :;; where
sart(p s)

s=2x-1 ...(24)

Dg'SUB(x) :;; where
sart(p s)

s=2x-1 ... (25)

7- System of Linear Fractional
Integro-Defferintial  Equation  of
Fredholm type (SLFFIDE's): This
system is given by the form [6]:

D=

mb
a fi — Al 2 j
=9 +al i (x ) (D)t
1=l a
i=1,2,....m ;a<x<b ...(26)
The system has (m) independed
equations, Any equation has (m)
unknown  functions f ' (X) For

example let m=2 the system eq(26)
gives two the following equations:
D=

3 P09 =g () + @Rux D 'O +kx D) 0t

D=
=900+ akﬂ(x,t) (0 + b (x, D) F2(D)} ot

8 Solving the sysem of
(SLFFIDE's): In this section we
give a numerical method to solve this

system (i.e find unknown

functionsf'(X) ) by using two
steps:

Stepl: We approximate unknown
functions by (N) known functions

(F ¢ ) by the form:
(%)~ i0=4cF,
D

The important conditions (the known
functions  (bases) F pmust  be
linearly independed) so that in this
work we choose orthogona functions
(Tn,Un,Vnand Wn) as a bases
functions.

Butting eq(27) in eq(26) yidds eq
(28), that is to give a system of (M)
equations with ( m(N+1)) unknown
parameters (C; ) , we must found

them to find solution of the system.
D=

N v Ay N
@Gk (9=g(®+a dyxa cF;tdt
r=0 i#a r=0

i=1,2,....m ;a<x<b ...(28)
Step2: In this step we choose (N)
points (xx) in the interval [ab]
i.e(a<xo<xi:<...<xn<b) , putting these
points in the system equations (28)
we have system eq(29) which gives
(m(N+1))independed equations with
(m(N+1)) unknown  parameters

(C: ),solve this system using Gauses-
Elimination.

N mN b

AGDIF; (%)- A 3 (OF/ (A= ()

r=0 jAr0 g

i=12,....M; k=01,...,N ...(29)

Remark8-1: We can write the system

of eg(29) by a matrix from as:
AC=G ...(30)

where A is (m(N+1)) by (m(N+1))

matrix contains (m by m ) sub-
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. rk . . éclu
matrices (Aij ) where 1,j=1,2,..,.m ; a0
2
r,k=0,1,2,...,N we can write as; eCr i
é-u
'Ark Ark Ark ™ C:é l.’] Whae
g 11 12 lmH é ' u
k k k A /]
An An . Arsz’j € 'mg
é . U
A=g q Where g:,r ,u\
é - a ec, U
A 7 é.u
é . . .. .« “c -
En rk Ark Ark u ?ClL,J
ml m vt mm U Ci_?- l./] (34)
rk=012,...N ..(31) ~é
Where the sub-matrices are: e u
é.u
4 ~00 01 ON ~ -
gaij aij aij l‘,J i
€ 10 _u i U - enl _
&g & - gy Similarly, we can write the G column
é . . .. .4 by (N+1) sub columns as:
Aj=é g Where y (¢ 1?
é - U eg, u
é . . .. .4 ggzg
€.No NI N U ek u
& g & G:g G where
theelements(airjk)from eq(33) é'u
e. u
...(32) & my
(alrk) egITU
J €g, U
i ° o €Y
i DF (%) - & (X DF ((x)dt ifi=] e%q
b, gi=g g whee Q=g (X,)
; Ky (%0 DF (%)t if it ] g . 3
...(33) S B
The C column has m sub-columns ggNU

...(35)
Remark 8-2: Since eq(33) and
properties (d and e ) of operator (

Dg'S) then dl parts of matrix (A) has

(CIr ) and we can write them as:

the part (i) so that we must
Jp x

choose points

(X , k=0,1,2,...,N)st(2x, -1> 0 ) or

X > 05), in gened x=

0.55+k(0.45/N) ...(36)
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For example if N=2 then k=0,1,2 and
x={0.55,0.77,1} .
Algorithm: Steps  to  solve
(SLFFIDE's):
Stepl: Choose points Xx use eq(36)
where k=0,1,...,N.
Step2: Evduate (&) use eq's(33)
and eg's (16-19, 20-23) for Al
ij=12,....m;

kr=0,12,....,N.

Step3: compute g:( use eq(35) for

ali=1,2,...m; k=0,1,...,N .

Step4: construct the general matrix A

use eq's(31-32) with step2 and

column G using eq(35) with step3.

Step5: solve the system AC = G use

Gauses-Elimination to find column C

where
C =A\G or C=inv(A)*G.

Step6: find the approximate solutions

fi(X) use eq(27) where the bases

functionsk , are one of bases

(T, U,V andW ).

Note: in this work we use programs
in MATLAB with six steps
above to find approximate
solution where:

FuiT'means  programs  use  steps

above to find approximate solution

to f'(x).

FaiU© means programs use steps

above to find approximate solution

to f'(x).

FniVY means programs use steps

above to find approximate solution

to f'(x).

FniW™ means programs use steps

above to find approximate solution

to f'(x).

Examplel: Solve the linear system

(FFIDE's):

DO (9 =000+ & ck, (<0 T ()t

i=Lo
where k.J(x t)=1; 1,j=1,2 and
g (X)—T -1 ;
gz(x):—— 05  with  exact
Jpx

solution f(x)=x ; fA(x)=2x.

Solution: Choose N=1 and running
four programs above the results of
this example listed in tables (1-1), (1-
2) which obtained by using bases
(T, U,V adW,).

Example 2: Solve the linear system
(FFIDE's):

D=5 1 =g'00+& g () (et

where kU(x t)=1; i,j=1,2 and

g'x) = E_ 3 ;
4x 8x
L A A

with exact solution f'(x)=x
2(x)=1+2x+3x°.

Solution: Choose N=2 : and running
four programs above the results of
this example listed in tables (2-1), (2-
2) which obtained by using bases
(T, U,V andW).

Example 3: Solve the linear system
(FFIDE's):

1
DY) =g'(x) + of “(M)dt
0
1
DE* (%) = g°(X) + Of "(t)dt
0

¢ = % rearf (VX)- (€' &)
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cﬂx):%w*erf WX)- (e- 1)

with exact solution  f'(x)= e :

.I:Z(X): e)(+2 )

Solution: Choose N=5,8 and running
four programs above the results of
this example listed in tables (3-1), (3-
2) which obtained by using bases
(T, UV, andW,).

Conclusions
1. All kinds of shifted Chebyshev

polynomids (T,,U,,V,and W)
as a basis function which are used in
this paper have proved ther
effectiveness in solving linear system
(FFIDE's) numerically and finding
accurate  results, when  unknown
functions are algebraic functions,
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Ex1-(N1)
fl=x

Fl=x | Fy1T | FnlU | FylV | Fy1W
X
0.1]0.1 0.1 0.1 0.1 0.1
02 (02 0.z 0z 0.2 0z
03|03 0.3 0.3 0.3 0.3
04 |04 0.4 0.4 0.4 0.4
05|05 0.5 0.5 0.5 0.5

0 0.6 0 0

0.6

R
a1

08 (08 0.8 0.8 03
09 (09 0.9 09 09

Q= 090
o bmun

1 1 1 1 1
L.S. 0.0 00 0.0
Erorr
Table(1-1)
f2=2x
F2=2x | Fp2T | Fp2U | P2V | Fy2'W
X5
01|02 0.2 0.2 2 3
02|04 0.4 0.4 04 0.4
03|06 0.6 0.6 0.6 0.6
04|08 0.8 0.8 0.8 08
ns]1 1 1 1 1
06| 1.2 1.2 2 s 2
0.7 14 1.4 1.4 14 14
08|16 1.6 1.6 la 16
02|18 1.8 18 18 13
1 2 2 2 2 2
L.5. Exorx |0.0 0.0 0.0 00

Table(1-2)
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Ex2:
fl=x
X | A=x IIT F1U LIV EIW
01 | 01 | 99999999903 de 0z | 9999999990927 02 | 9999999908016 002 | 9999909909WET e 002
02 | 02 | 199999999000305e 00l | 199990999909920:01 | 19999990990974e- 001 | 199990990000986 36001
03 | 03 | 2300000nddakitell | 209000@0000rde(] | 290000M0000%Te00L | ZO09XMdNIEdde00]
04 | 04 | 3999909009990181e00 | 3999999909909909e01 | 3999999999970 001 | 2999999999098 e 001
05 | 05 | 4999900000909122e01 | 49999099909904e01 | 4999999999094 000 | 4999999909009811 000
06 | 06 | 5999900000900065e00 | S99900990909M0e01 | 599999909999T16e (01 | 5999099900980%e 001
07 | 07 | 6o00mainddailiel]l | 6000R0MININIe0] | 620M0IMINITNIe0 | 609900MINIMEe00]
08 | 0% | 7999M0000WEN6e0l | T990M0MINIDEIL | 7999WINIMIET 00D | 799909MININSe00
09 | 09 | £399M0000MEN4el]l | £9990090009804e01 | £9999099099092e (01 | £9999099090097 e 001
1|1 FOR0NNMNNEE 0L | 0000MNNINMEel] | D 20PN0NIMNEETe DIl | 0 909HINIRNIN de D01
LS. Frooy | £256P5065070656e026 | S14TR0LGIIE6350e028 | TEESIO9533LITe02T | FAT2M6HTCI052 40027
Table(2-1)
f2=1+2x+3x?
1+_2
v | 3 Fo2T Fo2U F2V FW
X:
0 | 1B | 122990909000002001000 | 1.220%0009000000%000 | 1.Z29900090000076e+000 | 1.22090099099005 % 1000
o | 152 | 15199000000000176,000 | 15199 W00 | 1519 ViZe+000 | 151999990000098 % 100
o | 187 | L8c90009000001404000 | 1.8G0900000000007%.000 | L.8G9900090000074e+000 | 1.8G990099099005 2 4000
o4 | 2B | 2.27990000000001161000 | 2.27090000000000 o000 | 2.2799000900000734+000 | 2.27990090009005 Le 000
o5 | 275 | 2709090900000076000 | 2.7090999009090 1,000 | 2.7H9000900000736+000 | 2.7499999999005 Le 4000
o | 328 | 3.27990099000000304000 | 3.2799099909090 16000 | .27 ¥Tle+000 | 3.270 98 0e-+000
o1 | 387 | 3.86900090000899+000 | 38090 0e+000 | 3.250 TTle+000 | 3.86000900000007 0100
og | 452 | 451990909000089644000 | 4.519909990090900e,000 | .519900090090065+000 | 4.5199999990900784000
po | 3 | 5.1209000000008016.000 | 5.270900000000900e:000 | 5.20099000900068+000 | 5.220099000900077e-+000
1| 600 | 5.900900000000886:4000 | 5.990009000000080% 4000 | 5.9000000900000e 000 | 5.090009000900076e +000
LS. Fror | 0.253030032878 026 | 8.664819360241697e 028 | B.ITIEREE4BTT0880a027 | A.025095491850053 027

Table (22)
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Ex3-(N=5)

f1=ex

X

Fl=e®

Fo1T

FolU

FrAV

F W

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.2

L1052
L1114
L9
14918
Lo#7T
1811
.0138
2755
.49
2.7183

12171736 18485 % 8a 000
LI488087 2638261 1e -+ 0N
L2 13842591001 3e )00
164830 168925831 % +000
13186498 13975 645 00
2004746421 958 05 e HI 0D
1. 20836 7464499 70 3e HI 0D
2.4315012 1219254 Je HI0D
1.676 34826502661 3e-HI00
19631547339 S HI0D

12171736 18485 12 5a +0D
L.3488087 26381 7o Te +O00
LA 13842590007 2a 000
164830 1689257 T8 5e +00ND
L.3186498 1397457 3a 000
200474642 %56 88 e HID
1. 20836 7464498 42 De H0D
2.4315012 12191 18<4e 10D
16768265025 15-4e H00
LAET 54T IR A% -0

L.2171736 18484320 100
13488087 2635081 Te +000
LA 13842590801 3e 00
1648301689256 12 1e +000
18186498 1397326 2e 00
.00 I 955 52 Se HID
1. 20836 T46449697 Te 100
2.4315012 1218965 8e HI00
1.676HEL650I35T Se 100
194E 154733672 8e 100

L2IT1736 1848582 Ja-+000
1348808726382 44 e 100
LA 13841590982 3a 000
1.64830 1682258 109 +000
18186498 1397541 e +000
2.4 957 §3 8e HI0D
1. 20836 T464:499 440 100
2.4315012 1219226 3e HI00
1676526502632 0e - HI00
193154733959 8e 100

L.5, Error

3. 1488624500 195001

3. 1EB86244E8 T8 Te- 001

J.1E88624417 11 1e- 001

J.1E886240181 7 001

Table (3-1)

et

F2= ea.+!

Fptl

F2U

FlV

FplW

8.1662
9.0250
9.9741
110232
12,182
134637
148797
lo.440
18.1741
1 [ 200855

8. 34500 0485 33 6e+000
9.197 138861 TII0] Se+000
1014661385 324100e-+001
111996602 T12 40 5e-+001
1. 136588185161 105e-+001
1365639301030 3e-+001
LEOTET 309521561 Se+001
1665 161771798 ToRe-+001
LEREATE 13357 30 5e+001
L0500 1 0e4040e+001

3510004179000
9,197 138861 7085 0000
L0466 1385 713 % de-+001
L119% 6602 T12 2 8e-+001
L.130588185 161044e-+001
L365 41619301017 Te-+001
LE0TET 95215 48 4e+001
L6658 161771 M98 632001
LEREITE1335T 1o4e+001
2.0080 7021 0442 3e-+001

$. 345100048288 3000
9,197 138861 T10 60 500
1014661385 32385 Te+001
L119%96602 222 15 6e-+001
L.130588185 16090 Te+001
L35 47639301003 5e+001
LAOTET 9215 T be+001
L.665 16177179847 8e-+001
LEMEITE1335T004e-+001
2.G080 702106432 8e-+001

3. 34500048500 Le+000
4,197 138861721 T Te+000
L014661385 32407 Ge+001
L119%6602 212 38 0e+001
1136588185161 140e+001
1365473930102 Te+001
LA0TET 9521558 8e+001
L.6b5 161771798 T40e+001
LAREOTE 133572 Ge+001
2.080702106461 0e+001

L.5. Error

3.7 I34E 31658 34%- 001

3. 7073346 3ol 450e-00 1

3073346 32554308001

3. 0733432648 11 5e- 001

Table (3-2)

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

Eng. & Tech. Journal ,Vol.28, No.3,2010

Shifted Chybeshev Polynomialsfor a certain

system of fractional order Integro-Differential

Equations
Ex3-(N=8)
2 =ex+2
X, | Ft=e™ Fpil FpiU F2V FiW
0.1 | 81662 | 8.165948783324557e+000 | 8.165METRII2AEETe 000 | §.1659487823%3510+000 | 8.165048TEII24EE Te 00D
0.1 | 0250 | 2024811502579 e H000 | S.0NBILEMIETNG3e000 | 9.03481158940085% 000 | 9024811590257 %3 3 H00D
0.3 | 99742 | .9MI%205THMee 000 | S.9M3NR603701T6e+000 | 9.9TIMROIEEZT00%-000 | 9973982603730 17 e 00D
0.4 | 1L2R2 | L122T14370108+001 | LIZMTI43730108e+001 | LIOTMTI43052431e-00] | 1102207143738 108e+001
0.5 | ILIBE | 21822123197 M84e+001 | LIIBI2RIZ21TT84e+001 | 1.2ISTIRITT107844e-001 | 1218233122197 784e+001
0o | 134637 | L3031058400830e+001 | L3031058430830e+001 | 1340351058 H0254e00] | 1.340351058430830e+001
0.7 | 148797 | LET0131679788=+001 | L4BT950131679788+001 | 1487950131582465001 | 1487950131679 T88e+001
0.8 | lodd | LoHH0T41302 1840001 | LoH0T41892184e+001 | Lowd4d0T41M91092e+001 | L.oHd440741822 184e+001
0.9 | 181741 | 1R17389710711830e+001 | LEITIRYT1TIIR30+001 | 1.BITRRITI607020e+001 | 1.817389719711830e+001
1| 20855 | 2.00851801033103%+001 | 1.00252801033103%+001 | 2,0085280102E1593.+001 | 20085280 1033103%+001
LS. Frror | 4460102304710 007 | 4866108087007 | 4.£665170000% 07 | 4466010808770 007
Table (4-2)
f1 =e*
X Fl=¢" FplT FrlU Frl¥ FrlW
0.1 | L1052 | L10S050268611320=+000 | 1,105050268611320=4000 | 110S050268102487e-+000 | 1.105050268611320«+000
0.2 | LEl4 | LEIBHIITEL000 | L2IBNIITE L0 | LEIXIITIN0SEAA0 | LE1KNITTE 0
0.3 | L399 | L30698504926968-+000 | 1.389698604926%8a+000 | 139698504250 36000 | 1.349698604926% 8a-+000
04 | L4018 | LAO1HIT0108000 | 1160108000 | 116464067643 3e000 | LAY646427420108-+000
0.5 | LeBT | LoBEIGITETIIEE 000 | 16852616 TIIEE S 000 | L64REIGITEM0RE1 5000 | 1.64RE262 T 71655000
0.6 | L8221 | LE21EITI662T20+000 | 1821908173662 7T20+000 | LNMEITITI40T%-000 | 1EI1N08273662720+000
0.7 | 20138 | Z.013517655600326-+000 | 2.01353T655600326a4000 | TOLIRITEEATALde000 | 2.0D352T65569032 6000
0.8 | LIE5 | LIBADMN01TI14e000 | 250114000 | 22EHI1H 1000000 | I.2E5F0I200197914e+000
0.9 | 24% | LAVEMBIETI 000 | 249 MBI 1000 | 2493514709563 Te- 000 | T.46935 MIB1ETO11e+000
1 | 1783 | LTIS01TR125H9T Le+000 | 2.7I801TR125HOTIe 00D | 27180178 114306502000 | 2.TIR01TR 12571000
L% Emmor | 4ITTIEITIRITE 0T | 4ITITT3IER 178007 | 427281352520 1362007 | 4.ZTITTEITIEIRITER 00T
Table (4-1)
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