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ABSTRACT

In this paper, the differential variant of the tau method and its error
estimation for initial value problem of the special class of third order
overdetermined ordinary differential equation is considered. The error
estimation is based on the error polynomial of the economisation of
power series. The nth degree approximant is derived for the
estimated error using the initial condition y(x,) = py =
ay, Y (x0) = p1 = a1,y (x0) = p, = 2a,. then the ar's and
the tau parameters for various value of n is determined. Numerical
experiments were given to illustrate the effectiveness of the method.
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INTRODUCTION

Tau method approximate solution of a
given differential equation defined on a compact
[a,b] is obtained by adding to the right hand side
of the equation a specific minimal polynomial
perturbation term H,, (x) which plays the role of
a representation of zero in [a,b] be elements of a
given subspace of polynomials. The procedures
based on the Tau method have been studied with
the techniques being applied to more general
equations as well as the nonlinear equations.
(Yisa and Adeniyi, 2015). In this direction,
Lanczos (1975) developed a modification based
on the use of canonical polynomials. Also, two
variants namely the differential and the integrated
formulations were discussed by Ojo and Adeniyi
(2012). However, Adeniyi (2008) based the error
of Lanczos economization process to construct a
polynomial error approximant of the error function
e, (x) of the Lanczos Tau Method for ordinary
differential equations, where he modified the
approximant by perturbing some of the
homogeneous conditions of e, (x). Yisa and
Adeniyi (2012) developed a generalization of the
canonical polynomials for over-determined order
ordinary differential equations (ODEs). Moreover
Issa et al. (2017) discussed the numerical method
for solving non-linear ordinary differential
equations based on the generalized tau

approximant. The error estimation of the tau
method for both linear and non linear odinary
differential equations overdetermined and non
overdetermined type were also examined and
generalized with the wuse of Chebyshev
polynomials as perturbed term.

Adeniyi and Ma'ali (2012) reported an
error estimation of the integrated variant of the tau
method for Initial Value Problems (IVPs) for the
class of equations for which m + s < 3 where
m and s are the order and number of over
determination respectively. Badeggi et al. (2017)
derived a generalized formula or recurrence
relation for the integrated variant of the tau method
which captures the general class of problems
involving m-th order ordinary differential
equations. Also Ajiya et al .(2018) investigated a
generalized differential formulation of the Lanczos
approximant of the error function for certain fourth
order boundary value problems with first degree
over-determination in ODEs which is based on a
modification of the error of Lanczos economization
process. Other numerical methods be found in
(Peter, 2017, 2018, Peter et.al. 2019, 2020, and
2021).

In this study the differential form of tau
method and its error estimation for a class of third
order differential equation is presented.
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THE DIFFERENTIAL FORM OF TAU METHOD
Let us consider the m-th order linear differential system, that is

Lyn(x) = X1 0 ()Y (%) = F(x) + Hn () (1)

L'y (i) = Zio ) (i) = @, k = 1(Lm 2)
The idea of Lanczos is to approximate the solution of the differential equation by an n-th degree polynomial
function
yn(x) = ;1:0 arxr'n < (3)
to give the exact solution of a perturbed equation obtained by adding to the perturbation term of the right hand
side of the polynomial. The polynomial satisfies

Lyn(x) = T P ()¥ (x) = f(x) + Hp (%) (4)

Hn(x) = 7121:_'65_1 Tm+s—rTn—m+r+1(x)' (5)

where H,, (x) is taken as a linear combination of power of x multiplied by chebyshev polynomial. We equate

the corresponding coefficients of x and also using the initial conditions, we then find the solution of the system
of equation.

where

The Differential Form of the Tau method for a Class of Third Order Differential Equations
The third order initial value problem
¥"'(x) + (Pyo + Pyix + Pox?)y'(x) + (Poo + Po1x)y(x) = 0 (6)

y(x0) = po,y'(%0) = p1,¥" (%0) = p2
is considered, where Py, Py1, P10, P11, P12 are given real constants.

Let

V(%) = Xrep arx” (7

be the approximate solution of (6). This satisfies the perturbed equation
Ly, (x) = f(x) + Hp(x) (8)

where the perturbation term H,, (x) is

Hp (%) = X756 Tmas—r Tnemar+1 (%) 0=sx=<1 )
where s and m denote the number of over determination and the order of differential equation respectively.
T.(x) = cos{rcos™! [%]} (10)

is the " degree chebyshev polynomial in [a,b]. In this case m = 3,5 = 1.
using (10), the chebychev polynomial in [0,1] is
T,.(x) = cos[rcos™1(2x — 1)] (11
and the recurrence relation is given by
Trs1(x) = 2(2x = DT, (x) = Tpoq (%) (12)

Derivation of a nth degree Approximant
Consider the left hand side of (6), thatis

a3 d
Ly(x) = (ﬁ"‘ (Pro + Pyyx + Plzxz)E‘F (Poo + Ple)) y(x)

Therefore

Ly,(x) = Xf—o 7(r = D(r — 2)a,x" 7> + (Pyo + Prax + Pppx?) Xlog rayx™ ™1 +
(Poo + Po1%) Xr=o arx” (13)
Thus
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Ly,(x) = Xr—o r(r — D(r — Z)err_g + Pip Y=o rarxr_l + P11 Xioo Tan X" + Py Yo rarxrﬂ +
Poo Xr=0 arx” + Po1 Y=o arxr+1
(14)
Putting r =k +3,k+ 1,k k — 1,k, k — 1 into the first, second, third, fourth, fifth, and sixth term of the
series respectively, we obtain

Lyn(x) = X728 (k + 3)(k + 2)(k + Dag43x™ + Pio X725 (k + Dagsax* + Py ¥ioo kagxx +
Py Y725 (k= Dag_1x* + Pog oo ax™ + Poy X720 ap—qx*
=Po(ma,x" '+ (n— Da,_1x"2) + P (nax™ + (n— Da,_x™ 1+
(n—2)a,_,x"2) + P,(na,x™ + (n — Da,_1x" + (n — 2)a,_,x" 1 +
(n = 3)a,_3x"2) + Pyo(anx™ + ap_1 X" + ay_x™2) + Pyy (a,x™t +
A1 X" + @ x™ 7+ an—3xn_2) + 28_3 {Pro(k + Dayyq + Piikay +
Py (k = 1)ay_y + Pooay + Pogagx—q + (k + 3)(k + 2)(k + Day,3}x*
15
For the RHS, we have 1)
Lyn(x) = 14Tq_2(%) + 73T (%) + 72T (%) + 71T 41 (%)
=1, 302 Cr(n_z)xr + Ty Cr(n_l)xr + 1,00, Cr(")xr + 1, Y Cr(nﬂ)xr
= (@07 + 156750 + 1,7, + 1, T2 4+ (1360 D + 1, + (16)
TlCﬂzl))x"_l + (TZC.,(ln) + TIC,(lnH))x” + (TlCﬂJ{l))x”“ + yn-3 (T4C,§n_2) +
736D + 1,07 + 1, D) xk
Equating corresponding coefficients give,

Py(n—1Day1 + Piy(n—2)a,—, + Pro(n — 3)ay—3 + Poon—z + Po1an-3 = 7461(11;2) +
T3 C,S’Sl) +1, Cr(ﬁ)z +1 Cﬁ;l)
Piona, + Pyy(n—1a,_; + P,(n — 2)a,_, + Pyodp_1 + Py1ap_y = T3C,,(:i;1) +
T, C,(:i)l + 1 C,E’i:l)
Piina, + P,,(n —1a,_1 + Pyoay + Pp1Gp_q = TZC.,(ln) + TIC,E"H)
Py,nay, + Pyia, = 7,40
Pyo(k + 1)ag1 + Piikay + Prp(k — 1)ag—1 + Pooay + PorGr—1 +
(k+3)(k + 2)(k + Dagys = 7002 + 15000 + 1,67 + 1, k=123,...,n -3
Using the initial conditions, we have 1
y(x0) = po =ag, ¥'(x0) =p1=0as, ¥'(x)=p;=2a,
This system of equation is to be solved for the determination of a,. s and the tau parameters for
various values of n. consequently, from (7) we obtain the desired tau approximation y,, (x) of y(x).

ERROR ESTIMATION
We consider the error estimation for the class of problem
y"'(x) + (Pyo + Pr1x + P12x2)y’(x) + (Poo + Porx)y(x) =0  (18)

y(x0) = po, Y (x0) = p1, ¥ (%0) = p2

en(x) = y(x) = yn(x) (19)
Following Issa K. et al. (2017). The error approximant of the polynomial
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PnVm () Tn—m+1(x)
(enONn+1 = " Gmmn—— (20)
L Cn—m+1
satisfies the perturbed error problem
L(en(x))n+1 = Hnp1(x) — Hp(x) (21)
where
Hyyi(x) = 2?:%5_1 Tts—r Tn-mr+2(X) 0=x=<1 (22)
which implies
L(en(x)ns1 = Z;n;bs_l Tmas—rIn-mtr+2 — Z;n:t)s_l Tmts—rIn-m+r+1 (23)
then

y"'(x) + (Pro + Pyix + Pox?)y'(x) + (Poo + Po1x)y(x) = Hyyq (%) — Hy(x) (24)

3 —~
|55+ (Pao + Prax + Pipx®) -+ (Pog + Poa )| (s = Fngs () = Ho () (25)

In this case, we consider

V(@) = (x = x)™, (m=3)
Pr(x—20)"Tn_2(x) _ Ppnx3Tn_2(x)
(en(X)n+1 = = 2?11;2) 22 = );(1:2? - (26)
¢ (en(X))ns1 = O X122 €MDy 43 (27)
where 6 = C(n—’_lz)
n—2

Now, From equation (25) we have

(31(13)(x))n+1 + (Po + Piyix + P12x2)(er(zl)(x))n+1 + (Poo + Po1x)(€n(X))n+1 =(28)
21%:0 f4—rTn—1+r(x) - 22:0 T4—rTn—2+r(x)

From equation (27)
(en(X)nsr = O X122 TP +3
e () nss = O X122 (r +3)CTDxm?
P ())psr = 0122 (r + 3)(r + 2)C P41
P (D nsr = OII2 (r+3)(r + 2)(r + DCDx7

Substituting equation (29) into (28), we have

OY"ZZ (r+3)(r +2)(r + DC™ 2" + (Pyg + Prax + Prpx?)0 X122 (r + 3)CT x4 4
(Poo + Poyx)0 X122 € 2x7*3 = 7 Zii2 ¢ P + 1, 3028 ¢ + £ B, ¢V +
T, X720 Cr(n_l)xr SiIpiah Cr(nﬂ)xr — T3 Xr=o0 Cr(n)xr - 13575 Cr(n_l)xr — T4 2755 Cr(n_Z)xr
(30)
Equating the corresponding power of x™+2, x™*1 .. x™2 gives
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51 CvETEZ) =0[Pr2(n+ 1) + Poq] C,(f_lf)
7, €D+ (7, — 1) € = O[[Pra(n + 1) + Poo] €52 + [Pra(m) + Poy] €157
7 P 4 (1, — 1) €+ (85 — 1) € = O[[Pyo + (n + D] €57 +

[P11(n) + Pyo] Cﬁ;z) + [Piz(n— 1) + Poq] CS:Z)

(31 Cr(:iZ) + (T, — 1) Cr(:il) + (T3 — 12) C,Si)l + (T4 — 13) C,S:l) =
O[[P1o(m)] €5 + [Py (n — 1) + Poo] €32 + [Pra(n — 2) + Poy] € 5”

7 CD 4 (7, — 1) IV 4+ (7 — 1) €T + (B —13) € — 1, 0P =
O[[(n + D)) (n — D] €57 + [Pro(n = D] €5 + [Pra(n — 2) + Poo] €152 +
[Pr2(n = 3) + Po1] C,(:igz)

Makinguseofthefollowingrelation

C]Ek) — 22k—1

(R

C

A=k G =2t
k

Then the above system leads to
51 CvEEZ) =0[P,(n+ 1) + Pyl Cr(zr—l?)

~ +2 ¢ -2
s = e [P+ 1) + Poy] €157

n-2

- Pn
Ty =W[P12(n+1)+P01]

n+2
Let Plz(n+1)+P01 = a;
~ _ GPn _ P
T = C(n+721) - 221::—3 %

n+2

£ CID 4 (7, — 1) €D = O[[Pyy(n + 1) + Poo] €57 + [Pra(m) + Poy] €57
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ap +2 ~ +1 [} -2
c(1n+1zl) : Cv?:—l ‘(T 1) Cﬂd )= CTTiZ)[[Pll(n + 1) + Poo] Cﬂz 4+

s a2
[P12(n) + Po4] C;SJSZ)

— 2+ 2)a1y + 22HD7U(E, — 1) = b {[Pra(n + 1) + Poo] =5 (n = 2)[Pra(n) + Pos I}

2274 (%, = 11) = ¢y {[Pra(n + 1) + Pog] = 5 (0 = 2)[Poa(n) + Posl} + 2 (n + Das by

= pu {[Pa(n + 1) + Poo] =5 (n = 2)[Pro(n) + Py ]} +35 (n + 2)ay

= ~ul[Pra(n + 1) + Poo] — (n = 2)[Po(n) + Poy] + (n + 2)as}

22N (#, = 11) 2= u{2[Prs(n + 1) + Poo] — (n = 2)[P1o () + Poy] + (n + 2)ay}

27 N(F, — 1)) = Py

Where a, = 2[P;;(n+ 1) + Pyg] — (n — 2)[P1,(n) + Py ]+ (n+ 2) a4

-1 = sz;_nn

7 C 4 (8, — 1) €Y 4 (55 — 1) €P = 0[P + (n + 1] €5P +
[P11(n) + Pyo] Cr(lTZZ) + [Pi2(n— 1) + Py4] Cf(::z)]

= S G g @ O (1 - 1) 6 = G ([P + (n+ D] +

22n+2
n+2 n-2

az

P[P () + Pool €122 + [Pra(n — 1) + Py ] €17}

Pn -2 -2
= (1= 1) O = G {[Po + (0 + DI €57 + [Pr(m) + Poo] €57
n-2

-2 aip +2 azep +1
P = 1)+ Poy] €017 = Sabay. () — &2t (o)
n+2
_ [) -2
(t3 = 12) * 22" = [Py + (n + D] + [Py (n) + Pyo] +C(T7iz)' [Pr2(n — 1) + Po4] 61(1114 ) -
n-2
ai1dn . ~(nt+2) azd)n. C(n+2)
Cn+nez " 2zn+z T

(31)
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P12(n—1)+Pp1] Cr(lrzz) _

(03 =72+ 277 = g {[Pro + (0 D]+ [P () + Pog] + 22020

n—-2
aq (n+2) az C(n+1)
(D) bn T zn+z | tn
n+2
(n-2)
[P12(n=1)+Pgy1] C,, _ a +2
= ¢n {[Pw + (4 D] + [Pry(n) + Py + 2ot — . M)
a
2 (n+ 122
(n-2)
[P12(n=1)+Pp1] C,, _ a +2
= G {[Pro + (1 1]+ [Pry () + Pog] + P20l Enme e
4a,(n + 1)}
= ¢pas
~ azp
T3 - TZ = 223_“—_7:1[
. +2 . +1 . . -1
Tl Crg‘rll ) + (TZ - Tl) Crg‘rll ) + (T3 - Tz) CT(I.Ti)l + (T4 - T3) CT(I.Til ) =
-2 -2 -2
O[[Pro()] €37 + [Pry(n = 1) + Poo] €37 + [Pry(n = 2) + Py ] "7 (32)
a1 +2 azp +1 azp ~ -1
o G i Gl e Gl () Gl =
n+2
¢ -2 -2 -2
(n_n—z){[Plﬁ(n)] C7(£3 ) + [P11(n— 1) + Pyl Cf(:iz; ) + [Pro(n — 2) + Poq] C,?fs )}
n-2
~ -1 ] -2 ] -4
(T4 —73) 61(1111 )= —C(nriz) Pyo(n) C,Sig Tt —C(nriz) [P11(n— 1) + Pyl 61(1114 )+
n—2 n—-2
[ -2 aip +2 azp +1
C(nriz) [Pr2(n —2) + Ppy] Cr(lﬁS ) - _C(1n+121) : C,?il ) + _222n+1; : C,?il ) +
n-2 n+2
asd )
22371—1; : C‘n—l
(n-2)
. -1 1 Pn[P11(n—1)+Poo] Cp_
(F4 = T3) C17 " = == (= 2)pnPyo(n) + TE oo onzs
OnlPLLO=DHPOI G aabn | (n42) _ @abn | (1)
22(n—-2)-1 T o2+2)-1 “n-1 T~ Zzntz  “nm-1

a3bn 2n-2
Jzno1 T 2
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(n-2)

N (n-1) _ 1 [P11(n—1)+Poo] Cy_4
(Ty—13)Co_y = {_E (n —2)Po(n) + 22n-5 -t
Pro(=2+Porl 65 @ 65 @y ) 1

22n-5) 22n+3 22n+2 n-1 Zn a3
~ _ _%n
Ts = T3 = p5 " A

7, €T 4 (7, — 1) CID 4 (£, — 1) €, + (F, — 1) €V — 1, P =
0[[(n + D) — )] 57 + [Pro(n — D] €77 + [Py (n — 2) + Poo] €57 +
[Pip(n = 3) + Poy] €7

a m+2) . ¢ n+1) |, «a ™ ¢ (n-1)
(n1+2) ' Cn—z + zznrlz T ap Cn—z + 22n3—1 “On Cn—z + zznn—s Ty Cn—z -
n+2
225 = n L 41 ~1) ¢ + [P — 1] €7 + [Pry(n—2) + P
Ty = m+DM)(n—1) ., + [Pro(n— D] C,_,~ + [Pra(n— 2) + Pyl

n-2

C.r?i_SZ) + [Plz (Tl - 3) + Pﬁl] C.’E"iEZ)} - T4 227’1—5 = ¢n

¢ (n+2) ¢ (n+1) ¢ (n)
(niz)'al' CnTiZ tomm @Gy togas G+

@t 22n+2 J2n-1

¢ (n—-1)
22nn—3 g Gy -

(n-2) (n—-2)
_ [Pro(n-1)] C,_ [P11(n=2)+Pgo] Cp_
7, 22n75 = ¢n{(n+ D) (n— 1) + Do W onmsy PO o0l Coos
[Pro(i=3)+Por] Citg” _ay (n+2) _ @z (1)
22n-5 T oem#3 “n-2 T znvz  “n-2 T

az n) 1

J2n-1 " Chr tag: E(n - 1)}

2n-5 _ a1 (n+2) az (n+1) as (n) 1
Ty 2770 = ¢y {22n+3 S Jentz Coa ™t J2n—1 Cpz = s 2 (n—-1 -

112 -
(n+ D(m)(n — 1) ~ Py Pulom

(n-2)
Cn—S -

[P12(n—3)+Pp1] Cy(::,z)
22n—5
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where
_«a (n+2) a (n+1) a (n) 1
as = 22n1+3 Cbn-2 T 22n2+2 Gyt 22n3—1 Gy ay E(n -1)-
_ (n-2) _ _
(n+ D(m)(n — 1) — oD nme PPl o)

[P12(n—3)+Po1] C,(IT:,Z)

2271—5
(n-2) (n-2)
_ 1 [P11(n—1)+Poo] Cp— [P12(n—2)+Po1] C;,_
ay = _E(n —2)Po(n) + 22n—5 = 221-5) = —
(n+2)
1Cp— ay (n+1) 1
222+; T 2n¥z Cog ™ Zn-as
(n-2)
[P12(n—=1)+Py1] Cp_ a n+2
a3 = [Prg + (n+ D] + [Py (n) + Poo] + 20— ins — . 2

4a,(n+1)
ay = 2[P1(n+ 1) + Pyo] — (n = 2)[P2(n) + Po1] + (n + 2)ay
a; =P,(n+ 1)+ Py,

NUMERICAL EXAMPLES AND RESULTS
Numerical Examples

We consider here three selected numerical problems for experimentation with our results of
preceding section, using different values of Py, Py1, P10, P11, P12

Example 1
")+ (1 +x2)y'(x) —xy(x) =0 0<x<1
y@ =1 »(0)=0 y"(0)=1
For this example, Py = 0,Py; = —1,P;y = 1,P;; = 0, P, = 1 and from the initial condition
we have
ag = 1,a1 = O,az =%
Example 2
Yy + (1 —x+2x?)y'(x) + (1+ 2x)y(x) =0
y(0) =0,y'(0) =1,y"(0) =0
For this example, Py = 1,Py; = 2, P = 1,P;; = —1, P;, = 2 and from the initial condition
we have
ao = 0,(11 = 1,(12 = 0
Numerical Results

The numerical results for these examples are presented in the tables below

Table 1: Estimated error for problem 1

X lys(x) 6 () |7 () s () s () [Y10(x)
— ¥ | =y | —ye()| | —y, ()| | —ye()] | —ye(x)]

0.0 0.00 0.00 0.00 0.00 0.00 0.00
0.1 241x107°|7.47 x 1077 1.43 X 1077{3.90 x 10~ |6.00 x 10~°|  0.00
0.2 3.67 x 10751.07 x 1075 |1.84 x 107°|4.22 X 10~7 [4.90 X 10| 0.00 x 10~°
03 1.77 X 107*|4.78 x 107°|7.47 x 107°|1.53 X 107°| 1.60 x 10~7 | 1.00 x 10~°
0.4 529 % 107*1.33 x 1075/1.89 x 107°|3.48 X 107°|3.37 X 10~ [1.00 X 10~®
0.5 1.22x1073[2.85x 10~*[3.68 x 10~°]6.30 x 107°]6.04 x 10~7|1.60 x 10~°
0.6 239x 1072|516 x 10™*]6.13 x 107°[1.01 X 1075/9.99 X 10~ [2.70 x 10~°

Corresponding author: Oyedotun, S. A. B2 oyedotunstephen@yahoo.com. Department of Mathematics, University of llorin, Kwara
State. © 2021. Faculty of Tech. Education, ATBU Bauchi. Al rights reserved

9




JOURNAL OF SCIENCE TECHNOLOGY AND EDUCATION 9(3), SEPTEMBER, 2021

ISSN: 2277-0011; Journal homepage: www.atbuftejoste.com

0.7 415x107%|8.32x 107*]9.23 x 107°|1.52 x 107°|1.57 x 107°|4.60 x 10~®
0.8 6.62x 1073|1.23 x 1073 [1.30 X 107*|2.19 x 1075|2.32 x 107° | 6.40 X 1078
0.9 9.86 x 1073 [1.71 x 1073 1.76 X 107*|3.06 x 107> [2.32 X 107%|8.90 x 10~
1.0 1.39 X 1072{2.26 x 1073 |2.33 x 107*[4.11 X 1075{4.37 x 107¢|1.20 x 107"
Table 2: Error estimate for problem 1
N/Error Error estimate
6 4.00 x 1077
7 4.09 x 1078
8 2.62 X 107°
9 4.61x 1071t
10 1.09 x 10711
Table 3: Estimated error for problem 2
X lvs (x) lye () ly7(x) |ye () lyo(x) [¥10(x)
— Vs | —ys)| | =y | =y, ()] | —ye()] | —ye(X)]
0.0 0.00 0.00 0.00 0.00 0.00 0.00
0.1 1.83x 107*|5.38 x 107°|2.21 x 107°|4.85 X 1077 | 2.56 x 1078 |1.12 x 1078
0.2 1.48 x 1073|7.68 x 107°|2.86 X 107> |5.55 x 107°|2.53 X 1077 |9.55 X 1078
0.3 5.05x 1073]3.45 X 107*[1.16 X 107*|2.00 x 1075[8.14 x 1077 | 2.81 X 10~
0.4 1.20 X 1072{9.63 x 107*|2.94 x 10™*|4.57 x 1075{1.73 x 107¢|5.99 x 107
0.5 2.36 X 1072|2.06 x 1073 |5.74 X 107*|8.28 x 107> |3.10 x 107°|1.13 x 10~
0.6 4.06x1072|3.73 x 1073]9.56 x 107*|1.32 X 107™*|5.14 X 107°]|1.95 x 10~°
0.7 6.41x1072|6.01 x 1073 |1.44 x 1073]1.99 x 107*|8.05 x 107%|3.07 x 10~°
0.8 9.46 x 1072 |8.87 x 1073 {2.02 x 1073 2.86 x 10™*|1.19 X 1075|4.49 x 10~°
0.9 1.11x1071{1.23 x 1072 |2.73 x 1072 |3.98 X 107*|1.66 x 107 |6.25 X 107
1.0 1.78 x 1071 {1.61 x 1072 |3.58 x 1073 |5.33 x 107*|2.22 x 1075 |8.39 x 107
Table 4: Error estimate for problem 2
N/Error Error estimate
6 3.05 x 107
7 2.71 x 1077
8 6.99 X 107°
9 1.72 X 107°
10 1.71 x 10710

The estimated error is defined as
Estiimated error =|yy,1(x) — yny ()|, N = 4(1)10. The error estimate is given by 35

CONCLUSION

The derivation of the tau method and
its error estimate for a special class of third order
differential equation has been presented. The

unknown. Consequently, the estimated error and

subject of this study has been applied to two
specific problems for which the true solutions are

error estimate were determined and both were
found to improve, tending to converge to the
expected true error, as N increases.
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