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Abstract - In this paper a new numerical proposal which
focuses to solve some difficult initial value problems of
ordinary differential equations. The complete representation
of the new numerical scheme derivation is presented. In my
research, I examined the main features of the proposal such as
consistency, convergence and reliability. The extension of this
new numerical proposal should be worked on and comparison
is also made with some available methods.
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1.INTRODUCTION ( Size 11, cambria font)

Many ordinary differential Equations are easily solved by the
help of integration or by the use of some standard methods
but some times many practical applications in various field
like as Engineering and Science, the used differential
equations can not be solve by the use of integration or
standard method to given analytical solution, but rather
need to be solved numerically. Some Numerical Analysts
have developed schemes for the solution of some initial
value problems of ordinary differential Equations. The
efficiency of all their efforts where for stability, accuracy,
convergence and consistency. The accuracy can be
considered an order and convergence and truncating error
coefficients.

In this paper ,a new proposal scheme is developed with
some special characteristics to solve initial value problems of
ordinary differential equations based on local representation
of its form.

The required solution of above Equation (1) is
fx) =4y + Ax* + A" + Bsing? —— -~ —— -~ ———— ——— (2)

Where Ay, A;, Az ¢B are the real undetermined Coefficients .

2. Derivation of the New Proposal:

Vi . . .
We shall assume that - ¥ is a numerical estimate to the
theoretical solution }F(x] &fk =f [xk,}rk]

We define mesh points as follows.

x, =A+khk=01234, .. ...

Here we will process to the new proposal for derivation as
follows.

£1() = 24,2 4 2x4,6%* + 2Bxcoss’ —— ——————— -~~~ —— 3)

f'x)=24,+ 2;12[2952912 + ex:) - 2B(2x sinx® - cosx?) - - - - - - - (4)
Similarly

f"(x) =24, [4xaeﬂ + 6er:) - 2B(4* cosx® 4 bxsinx?) - - - - - ———- (5)

Ll

o) = 2.112(8%491I Lt 6x2)—
8(-Brsiny’ 4 24 s 4 6iny’) - -

(6
)
From Equation (2)
flx)= A, +A;x* + Ae*® + B sinx?
Ay = () - AP = Ay = Bsingf = - —— - m oo (7)

From Equation (3)

f'(x) - 2x4,6¥ - 2Bxcos®

s (8)

2%

From Equation (4) we get
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f'(x) - 24, 4 2B(2x*sinx* - cosx?)

7 s el (9)

2t 4 ¥
From Equation (5)

- 2y 4 by
B:f l - : ] ______________________ (10)
~2(4* cosx’ 4 6 sinz?)

By putting Equation (8) in to the Equation (9) we get

f"(x) - f'(x) + 4Bx® sinx?
A::f(J f[Jﬂ __________________ (11)
23{39:“

Now putting Equation (11) in to the Equation (10)

5 () - (4 4 60) f () + (42 4 6)F (x)e®

82°(2sinx® - cosx?)e*” + 12 sin e

Putting Equation (12) in to Equation no (11)

A
e sinst (b4 6)6 P o) 4 (-8 cosa? + 12 Bsina - s et o) + s )

{16®(2sins? ~cosy?) + dasinst) )

Putting Equation no (12) & Equation no (13) in to the
equation no (8) ,we get

1 9 3
A =—fx)- 4" -Brosx”
=1l
1,
=—f(x
il
|t sna (4 $6)7 1) + (-8 cosx’ +120%sina’ - 2asiny?)
- -
(166" (2sinx? - cosx?) + 24xfsinat) (')

— cosr? [x:ex:fm(x] - [+ 6x]eﬂf (1) 4 (4 +6]f(x)ex2J

8% (2sinx” - cosx?)e™ 4 121 sinx’e*

LetX =

. 2 , .
. 22 42 sinx? (422 46)e™ flx)+(-82° cos 1 +124° sin 22245 sin 2%)

2
{16x9(2 sinx-cos x%)+2428 sin xz}(exl)

cos x2 [xz exzfm(x]—(dl-xg+6x]exzf”(x}+{4x2+6)fl(x}ex2

. 2 . 2
8x°(2 sin x2—cos x%)e* " +12x3 sin x%e*

Hence the above equation become
1

A —

l_Ex

f’(ﬂ '

Now we applying the following on the interpolating function
(2) in the following pattern:

(1) The interpolating function (2) must coincide with the
theoretical solution at

x=x&x=x,+1,

Such That

F(x.) = f(x) = Ay + A, x2 + A%k + B sin x?
F[xkﬂ) = A, +4; xﬁﬂ + flzex;ﬂ +B sinxﬁﬂ

(2) The derivatives f(x) ,f’(x) and fk(x) are coincide with

f(x), f [.x]& fk-1(x) Respectively that is

fx) = f
fx)=fy
frx)=fe
ffx) =fi

Iff[xk_l_l) —flx) = Vieygy = Vi

From the Condition (1)&(2) above, it follows
that,

5 2 5 5 2 2
& TP : & _ L £, : &y — _
= A H A+ At + Bsinxy, — (4 T A+ A%+ Bsing) =y -y
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a " 2 n \ .
& e - : & o &Y = _
.ﬁll[xkﬂ xk) + 4, [e ket xk] + B‘(smxkﬂ sinxy) Yisy ~ Vi

= Vieo, = Ve A (X, —x) +

A, (exiﬂ —xi) + B[sinxﬁﬂ —sinxl) ------ (16)
Letx, = A + khthen

0= (A KR)? = A2 4 2AKR 4 (KR o s (17)
Andalsox;, -4+ (k+1)h

So

i, AL+ 24k 4 2404 240+ (KR £ 2007 4B e (18)

From Equation no (16)

xp,q-xf = 2h(A + kh) + h?

Similarly

2 2

gxk+l _Erxk+l =

2

SInxﬁﬂ—
Sinxg = Sin(A? + 2Akh + 24h + (kh)® + 2kh® +
h?) — Sin(A% + 24kh + (kh)?) ......(21)

Putting Equation (17) through (21) in to Equation (16), we
get the new proposal as follows

Ye,, = Vet [Z—L{f'[xkj —X - Y] (2h(A + kh) + h?)

. r:xa sinr(4e? 4+ )6 ) - (8 cosa? - 126 sina? + 2o sina e (1) + 4 sinales’f m(xﬂ

{16:(2sinx - cos2?) + 2 sn a2} {eh) |

[e.:A“ﬂAkh + [kh]z] [e 2hli.n1+kh}+h“]

+

C T T L e
{xzaxaf () —(ax®+ex) ek F (20 +(ax®+e) f (x1e%k

= } [sin(A® +

Bx%(2sin xi—cosx;}axkz+12x5 sinx®a*k
2Akh + 2Ah + (kh)? + 2kh® + h?) —
sin(A* + 24kh + (kh)?]

Equation (22) in the new proposal of the numerical solution
of ordinary differential equation with the given initial values.

3. Conclusion:

We wish to introduce a new proposal which can consistently
true with the existing ones for the numerical solution of
some standard initial value problems of ordinary differential
equations.So this paper has been able to introduce the new
proposal as proposed.In our research . we shall give more
attention on the implementation of this new proposal to
solve some standard initial value problems of the form of
equation(1),and also match the result with the existing
method and after that we test some standard properties such
as the accuracy, consistency, reliability,stability of the new
numerical proposal.
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