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Abstract

Herein, talk over the two- position schemes in spatial discretization with anon-polynomial spline for cracking two-parameter
singularly perturbed 1D parabolic equations. It has been constitute that the developed algorithm gives accurate results and a
advanced numerical rate of confluence. Stability analysis has also shown that the scheme is unreservedly stable. Maximum absolute
crimes for (a, B, y) can be doped . Fluid mechanics and the convection- diffusion process should be resolved. a, ¢, and p values are
calculated with N per every 20 intervals.
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Introduction

These problems occur naturally in various fields of science and engineering, such as, nuclear engineering, control theory, elasticity,
quantum mechanics, optimal control, chemical reactor theory, fluid mechanics and convection-diffusion process. Many authors like
[1-3].Al- Said [4-6],Fyfe, D.J. [7-8] andislam , [9-13] and Loscalzo, F.R. and Talbot [17] et al, have developed approximate
methods for the solution of singularly perturbed problems. A uniform convergent numerical method with respect to the diffusion
parameter is given [18-25] and [14-16]. To solve the one-dimensional time-dependent convectiondiffusion problems we discussed.

Mathematical Details of the Discretization& Observation.
Consider a uniform mesh with grid points k; on (a, b) such that
a=k, <k <k, <..<k <k =b ... 3.1

Where
ki=a+ih i=01l..,nandh=(b—a)/n
Let consider the

Pi(k) = a; cosT <k - ki_%> +b;sinT (k - kl._%> + G 33
on solving

Pi(ki) = |i Pi(ki—llz) :Ti—1/2 ......... 3.4
Pkk)=M,i=01..,n-1 ... 3.5

a, :—i2 Mi sec (gj—lﬂ_m tan [QJ
T 2) T 2) .36

b, = TETH,Z ........... 3.7
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C :yi+1_T_2Mi 3.8
on goes on solving

sec (Q) —1
o = 6;22 3.9

4sec(g)Sin2 (Q) +2(1- sec(g))
B = 2 2 2° 3.10
92
y=a
1

Lo =2l 41, =2h*(M,,+6M,,),i=12...n-1 (3.2.4)

L—e, I +e, p(kK) +qk)l=fkt),KteP (3.3.1)

Il =0, (k,t) eocco2=<1 ... 3.11

On substitution we get

d?l dl
= k)— K)I— f(k
¢ g =S PIO -+ a1 = f (k).
=F(k,1L1) L3012
Al +BlL +Cl, =-h*(af_ +Bf +yf.)i=12,..,n-1 ... .313
AT+ AL = AL + ALY+ AL = (afl + B +y fL),
i=12,..,n-1 ..3.14
ha 1 3 h
Ai_ +— (€d+2ha€ pl—l O(h q|—1+ ﬂE pl 7/6 p|+1) 15
_h?
A, = h ﬂ+1(_2 e, 2ha e, p_,— g +2hy e, p,,,)....3.16
—h2 1 h 3h
A=""14 S(ed+- Lha e, poy—sh2g,, - SPC P  & Pra) 31T
On S|mpI|fy|ng

t=[h*[1-(a+B+y)]M] —%k [ ah’q;, + Bh’g, +yhg,, M, +h°[a—A]M g

1 a+y 2 2 5 =Y qn a5
o {E‘T} Lt + i+ g M 4T T
e —E M (=12, -1 318

360 24

We get

AL +ALT =AU +AU+AL, -h(afl+ Bt +yfl)i=12..,n-1 ... 3.19

Aelt+ Ae Tt + Aelt = Al AR+ AR T1=12,. 01 L 3.20
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e Ae " + A+ Ae"”
Ae " + A, + Ae”

Up on substitution

..3.21

2 2
@+ 0) = 1 (e, 40+ 70,0) + 28,5107 (D) + B, sin()
< Cy 2 2
2 2
@+ 8+ (@0~ 0+ G) ~ 2By sin? () +1B,5in()
= 2 2

ed

&= ..321(a)

2
B, =1+£—d(a P02+ é(aqi_l +60) e
h? 1 )
B, = E (a—0)+ g[hec (g + 8P —19,0) +h° (00—t y) .. 3.23
Results
3.3.1 Table.1 Maximum absolute errors a, B, y) = (1/8, 6/8, 1/8)
Method N \ed 20 272 274 276
Our method 16 7.2294e — 04 1.2280e—03 1.0487¢—-02 1.0921e-01
Clavero et al. 1.3076¢—03 1.7398¢—02 4.0133e-02 5.9664¢—02
Pn 1.7534 1.9008 2.5426 1.3506
Our method 32 2.3156e-04 3.2887e-04 1.8000e—03 4.2823e—02
Claveroetal.[20] 7.9078e—04 9.6845¢—03 2.5552e—02 3.7372¢—02
pn 1.8952 1.8851 2.4931 2.0663
Our method 64 6.2255¢—05 8.9033e—-05 3.1971e-04 1.0225¢—02
Clavero et al.[20] 3.6986¢—04 5.1056e—03 1.5865¢—02 2.1792¢-02
pn 1.9602 1.9124 2.4935 2.6020
Our method 128 1.5998e-05 2.3652e—05 5.6774e-05 1.6841e—03
Claveroetal.[20] 1.8894e—04 2.6223e-03 9.5603e—03 1.2381e—02
pn 1.9638 1.9347 2.4473 2.5951
3.3.2 Table.2 Maximum absolute errors of example for (a, B, v) = (1/8, 6/8, 1/8)
&d 20 272 274
cc/N 1073 107 10°° 1073 107 10°° 1073 107 10°°
16 5.7028¢— 06 | 5.6372e— 06 | 5.6328¢— | 7.6099¢— | 7.5937¢— | 7.5920e— | 3.0375¢— | 3.0260e— | 3.0248e—
06 03 03 03 01 01 0
pn 1.4451 1.4479 1.4482 1.8084 1.8084 1.8084 1.8258 1.8258 1.8258
32 2.0944¢— 06 2.0671e— | 06 2.1726e— | 2.1681e— | 2.1676e— | 8.5684¢— | 8.5356e— | 8.5324e—
2.0643¢— | 03 03 03 02 02 02
06
pn 1.8444 1.8459 1.8461 1.8568 1.8568 1.8568 1.9140 1.9140 1.9140
64 5.8324e— 07 | 5.7502e— 07 | 5.7420e— | 5.9986e— | 5.9857e— | 5.9845¢— | 2.2736e— | 2.2650e— | 2.2640e—
07 04 04 04 02 02 02
pn 1.9487 1.9496 1.9497 1.9306 1.9306 1.9306 1.9572 1.9572 1.9572
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3.3.3 Table.3Maximum absolute errors of example for (a, B, v) = (1/12, 10/12, 1/12)

Method N \ed 271 273 27 27° 28 277
Our method 24 7.2292e - 04 8.0024¢ — 04 | 8.2241e — 04 | 8.3576e — 04 | 8.4320e - 04 | 8.4712e -0
Mohanty et 0.2924e - 03 0.4454e — 03 | 0.4777¢ — 03 | 0.5054e¢ — 03 | 0.5344e — 03 | 0.5615e — 03
al.[51]
Our method 25 1.2613e — 05 1.3899¢ — 05 | 1.4267¢ — 04 | 1.4488¢ — 04 | 1.4610e — 04 | 1.4675e — 04
Mohanty et 0.7286e — 04 0.1129¢ — 03 | 0.1239¢ — 03 | 0.1410e — 03 | 0.1869¢e — 03 | 0.3134e — 03
al.[21]
Our method 26 2.2181e - 05 2.4391e — 05 | 2.5022¢ — 05 | 2.5721e — 05 | 2.5610e — 05 | 2.5721e — 05
Mohanty et 0.1814¢ — 04 0.2835¢ — 04 | 0.3166e¢ — 04 | 0.3984¢ — 04 | 0.9429¢ — 04 | 0.1684e — 03
al.[21]
Our method 27 3.9130e — 06 4.2982¢ — 06 | 4.4079¢ — 06 | 4.5295¢ — 06 | 4.5102e — 06 | 4.5295e — 06
Mohanty et 0.4524¢ — 05 0.7091e — 05 | 0.7987¢ — 05 | 0.1088¢ — 04 | 0.4743e¢ — 04 | 0.9120e — 04
al.[21]

Conclusion

We've developed the two-echelon schemes in spatial discretization with an anon-polynomial spline for unraveling two-parameter
singularly perturbed 1D parabolic equations. It has been constituted that the developed algorithm gives accurate results and an
advanced numerical rate of confluence. Stability analysis has also shown that the scheme is unreservedly stable. N€ d value of our
system correlated with Mohanty's proposed data.
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