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Abstract:

Fractional differential equations are a field of
mathematics study that grow out of the normal
definitions of calculus integral and spin off
operators in much the identical approach half
way exponents is associate degree outgrowth of
exponents  with number pricel,2,5. This paper
concern with the problem that tries to approximate
the solution of fractional differential equations
through and how.
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1. Introduction:

In recent years the isometric spline inter
potation methodology as applied to the
answer of differential equations employ
some from approximating function such as
polynomial to approximate the solution by
evaluating the function for sufficient
numbers of points within the domain of
therefore solution six soto produce it
determination of unknown Plagiarized
coefficients that outline the approximating
perform 3. It has been found that using
spline curves, or piece-wise polynomials,
is more effective in representing the
solution to the differential equations [4],

[8].

2. Importace of this research:

Fractional differential equations (FDES)
represent a vital tool in technology science
and political economy and engineering
applications enclosed population models,
Management  engineering  electrical
network analysis, gravity, medicine etc,
[9].[14]. Fractional differential equation

carries with it a divisional differential with
given worth of the unknown perform at
quite one given purpose within the domain
of the answer. Recently numerical ways
are used approximate at the answer of the
(FDEs), that open the doors wide for
future applications of those ways to robust
world issues involving the numerical
answer. The most common ways is cubic
spline interring potation, finite distinction
technique [10],[11]. This analysis can add
new numerical technique (Legendre spline
interpolation method) to approximate the
answer of divisional differential equations.
3. Obijectives of this research:
This analysis aims to the subsequent:
a).Discuss and compare the boxy spline
interpolation with Legendre spline
interpolation methodology.
b).Propose new method s to approximate

fractional differential equations
solution.
c).Use the new methodology to

approximate the answer of partial
aliquot differential.

d).Compare the gained leads to terms of
accuracy between the boxy spline with
the discuss the stability and convergent
for the legendre spline interpolation
method.

f).Discuss the perturbation of the answer
of aliquot differential equations.
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4. Research phases:
Description of the Method

“irst; theaimof cubic spline interpolation s to get an interpolation

formuda that is comimons in both the first and sec ond .

} ‘:I T e
derivatives, by spamning | Lx . .x"} [ 12],]13]

|
with @ suilable coefficients horh within the some mtervals

and at the mterpolating nodes,[13]

Ontheother hand , the new method (thelegendre- spline 1t erpolation)

is generatored by spanming the set

\ 2 3 |

| I - )3 \
Lr 3" -1505x-3x)

| with a suitable coefficients i

|

Phasel: Background enhancement: A
comprehensive of text book that covers
down differential equations, their existing
numerical solvers are my start to precede
advanced researches.

Phase 2: analysis survey: | will use the
literature survey of analysis papers that ar
associated with my work, by the top of this
part, i will be able to suppose:

» Write a report that cowl the prevailing
solvers in my field of labor, their blessings
limitations and a set of check cases and
examples that covers the various classes of
issues in my space of analysis.

; 2
T A ) v
a +b xt—c (x°-l)¢=d (r-3v) , xefo=r, 1]
1 ) 13 )
1 =2 ;. 530
Lix)= uloh‘,x“:c‘(.\x -H‘:dll.\t S0, xet o, o1 ]
X 7 A T .
0 +b x+-¢ (w"-l)s=d (50°-3x) , xe[t .1 =b]
) 5 7 1 T

wherethe [ .1 ] isa regular partition on [a b], ie

d:"| <y < <R <R =h

Here_1(x) sarisfy the conditions

I-Lit)=L (t), i=l...nm

2-L()=L.0), izl wospsmopssnin (1)
-L(ty=L ). i=2...n-]

4-L0,)=0 . L'(1,)=0

» Write the connected existing algorithmic
rule  down  differential  equations
victimisation my very own programing
language.

Phase 3: focusing numerical methods: |
will contemplate 2 elements on differential
equation: e« Initial value problems for
ordinary differential equations.

* Numerals for down differential
equations. Phase 4: analysis work: After
the completion of the primary 3 phases, i
will be able to receive the steering from
my supervisor concerning what drawback
in sure classes to tackle and consequently:

now,weapply the four conditions onthe function L(x),
1o get a systemof linear equations

AX = B .where,

» Start finding the matter victimisation
different existing numerical solvers.

» Solve the issues victimization the pc
algorithmic rule. A comparison is created
with the numerical result given elsewhere.
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Example:
The following table of values for function f(x)= v is given
x 2 22 24 26
S(x)) | —1.664587 | -2.84835 | —4.24739 | -5.79257
Now ,we construct the
1 —natural cubic spline .
2—legendre—spline interpolation,
here.itis noted that v = x* cos(x) ,
Firsily : natural cubic spline :
1 2 3 § 0 0 o 0 o 0 e ([
I 22 484 1064 0 ° o o 0 o 0
o0 0 n 1 22 3184 10684 0 0 L 0
o0 0 0 1 24 376 138210 0 0 ° [
o0 0 o v 0 o o ! 1 73 LER ¥
20 0 0 L 0 0 ! 256 &7 1737
4, =10 1 44 1352 0 -1 44 14352 0 0 ° 0
o0 0 0 0 1 1§ 17WM 0 -1 -2§ 173
00 2 132 0 0 -2 132 0 0 @ 0
Do 0 n 0 o 2 144 0 0 - -141
o0 2 12 L 0 0 LU ] ° 0
00 0 o0 0 0 0 0 0 0 1 156
! J
Jl | 'l 3 i 14 [} 0 0 0 i ]
oot b 0 0 0 .. W ;
0 ] 0 0 il 3 by by 0 0 - y
o 0 0 o s o e Twoo o i
'u Ju | (// 5 I" 31
3 A ‘n»l_| Jv-()'l fwl;-f 'nlp.‘ A A
)
Erisals st of !
. ' ' . ' . . . (0 L R (o [ I
Lo 0 0 0 " . . ' w3 'nn-: /0 o
- - - -
all ) 1
hll ) 12
G Yia
d,, Via
a, Vy
‘. ¥ bu-l l;— ~rﬁr 1
Cr:~- "no:
du-.‘ .‘],»J
am- 3 “
b'm-: 0
“tm i 0
_‘IIV" . _O "
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[y ] [-1.6645877]
By, -2.84835
s -4.24739
dy, §.79257
ay 0
b, 0

X,=|o| :B-=

-0 Ty ] G ]
dy, 0
ay 0
b, 0
[ 0
dy, 0

to determine the coefficients a,
we use matlap programmeto find theinverseof A,

where, y, = f(t,), i=12,.....i,..k..n,

hence,the existence of unique solution depends

onl,,

50, to solvethis systemof linear equation ,weuse a matlap

programme
S0,

-187.622 138622 199.196 199196 -0S74 0574 39724 0115 -2694 1382 8367 125§
202913 292033 208794 298794 0861 -0B61 55587 -0172 40l 207 -12100 -188)
~145.967 148907 149397 -149397 0431 0431 29793 0086 -2021 1036 5500 o1
24828 -24328 24500 2450 0072 -0072 4966 -0014 0337 -017y -0833 0157
204048 204048 194528 195528 2480 -2480 40310 0490 081 -5568 0000 -5423%
_‘ -1 =156 240364 2393 -239871 3307 B30T 4SS 0601 48M 7958 0000 7230
o = 91987 91987 95481 P5451 1464 1404 18797 0295 -1880 -3 823 0000 -3201
-11983 11983 12199 -12199 -0215 0215 -2397 0043 00 0518 0000 0471
183007 -183.007 -180961 18056) 10955 9955 36401 0409 -3660 6952 0.000 —4282
=230 230 241317 -NINT 2273 2273 8805 -0345 4851 92Nt 6000 7371
100187 -100187 -99.067 99067 1119 1119 20087 0234 -2004 -3 806 0.000 -3552
~1285M 11844 12701 -12701 0184 0144 2569 -0029 0257 0488 0000 0520

[-1.6645877]
~2.84835
-4.24739
-5.70287

now, compute A,”'B

oo oo o< o
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[ -1.664587]
~2.84838
~4 24739
~4.79247
0
0 -1
Bi=l o . now, compure A, B
0
0
0
0
0
52.8480
-69.9312
32.0062
-%£.3344
-31,0234
Xs —AAg=| # 5248
-20.0193
25483
-125.4014
45.2097
-217315
27861

Hence: the cubic spline mt erpolation,

2 3
’ S28480 + ~6993 12y + 32.0062x " + -5334y o« xaf2 | 22]
g 2 i
S(X) =4 310234 + A0.5248x — 2001935~ + 25483y v NE[22,24)
2 3
1—15.4“)!-! +45.2097x + =21.7315x" + 2.7861x" . x&[24,20]

Secondiy ,weconsmict the legendre - spiine iaterpolanon,
auxiliory matrix con be written as

{, =
1
Forssassy
«25453%
~A21%
= S rhad
[}
"
“L - ~ BL =

)
"
)

"
3
)

,.
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fo determine the coefficients a, we nsematlap programmeo
Jind theinverseof 4 [ e

PO =000 =N 0 100 0Nt Ba0d <2000 041 D10 10)) 00N
SN N MR -H0s 6801 680 -Ra1 1360 -001F 001 128 -00d!
-0 N TG =100 6 6 <0015 00N 001} oOM Q36 ~0002
100 16 13 6 020 0N 025 005 00D 000 00N 0502
I8N0 ~S10500 -0M0T6 0N SEEND) ~SMATY N0NEGD -100LS -100M0 -TONE M6 AIN
J'I' S L) LI UL I P A O £ M [ ) X 1 DB I Tl 2 14 0 T A B
!, 19600 1@ NN BETE S 0 A0 B30 3066 26 Qe 116l
T4 4 N300 D00 SR 1SR 26 UMY 060 O D009 <0106
THE! 14 05086 I95665 047970 6MOT) J6ITE NI 2 T 000 1T M6
10051 40054 88017 R6ILT  6BI265 681260 201 -LIT2S) 206 A6 0M) 1D
WO J46 206165 06183 NN IMNT 698 MY 067 ) (A0 AN
- S § S (/A (/B S 1 A SN 0| S 1 I A1 £ 1A R
Now,compute .JZlB 50
2.6582 |
~1.0563
0.1922
-0.1922
22,0063
— 27.97
.-lLle aomal
~8.2546
0.5757
~53.2606
624143
~17.5014
1.3463 |
so. Legender - spline interpolation canbe writtenas
11922 0.1922
:.658:-1.0563“01,? B2 -1y = ’q -3 re[2.22]
28 §757
L(x)= -::.ooes+z=.970u-ﬂ<33 -1 +°", (5x =30 . ve[22.24)
7.5014 2 34 3
~53.2606 + 62.41431x - » ,OI Gx” -1 +”,6j(5.\"—3x) Lxel22.24)

Here :inthe following table somecomparison values between
Legender — spline ,Cubic splineinterpolation and
exact solution. seethe figures (1.2.3) .

Elfvi-tny 2

[ erect volor

Y(Y,l

legerdre — splive

FO =540

Lix;)

-1 3%

COIRSIDTET

~2ALI98% 10

L524493127
-2.8377024101

=2391707131
-2.098562231

2038353138
£04237210%

223308 ~3.005319088 ~2.937173158 2015753024
230019 352435935 F51400357 4315297970
1335680 ER 510 b -3.°55503819 0007 468633

2230M 306438867 308711778 0490687362 RO1ETI583
13599%) S BRI RS 2 ) 424727358 LB -85 48032LE - 08
2.400010 -324548 1217368847 ~3.85452 SA433E -6 LA50833924
AL Ay 1 A05592706 ~3. 738435933 0400618418 BAISSH15ST
248900 -S0REsT -S005 L0799 -4 4550901456 ¢ SO0ITEHINM
2.50008) -5.067I1S —-5S.0058%3041 —4.4582125 S3309:803°
1530080 -SS18vs ~S32MNE5408 el I Rl XE 220321831
157899 V828 ~SAITIN I ~%.995307357 0841311450

359980 -57951°7 -5.79178353°7 ~ETRIESTIAL LOOI9IE - 00

Teble(a)
Error analysis and order of convergeuvce:
Ie this example we show the comvergesce{nnmaricel) of the
Merkod is good Jim addition .the Legendre - splinewmerkod give

more accuracy (Table ¢ Yher cudic spline, fignresl 2,3,

Here,ibe Legendre— uplive wethod produce furceion vaivesi(x)
as agproximarior 1o x(1,) .
The wxknown valoesway ¢ replaced 5y L(r),

alsoallcommeords wersed inoppandiza,
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5. Conclusion:

The challenge ,is Legendre splinemerhod o good

numervical approximation salution method of an initial value
problem of orvdinarvy diffevential equations, Fractional
differential equation, partial Fractional differential equation,?
What ix the stability and convergence of the yolution?

What is a bour the perturbation of solution ?

these qustions need maorveond maorestuding and resvarching

toanswer it and thisistheonr gools,
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