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Abstract: We can use Lagrange interpolation using polynomials for interpo-
lating values over function curves. In this research I deduce a method different
from Lagrange method to make a replacement for any interval of any function
or any interval from random curves using the linear system for solving equa-
tions to generate an equation using polynomials. So we can easily convert any
interval to an equation and the integral, differential, values over any point in
this interval are equal approximately to the original curve ones. I call it the
generated function.
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1. The Idea of the Generated Function

Any equation or function or curve could be understood mathematically with a
lot of angles using algebra formulas, graphs or some mathematic characteristics
to this equation like its derivatives or integrals or may be its mean and variance
if we look from the statistics point of view.

In this research I will give the light on my idea for generating a simple series
for any function and speaks by details about its properties.

I call it Sameh generated function.

Generated Function. It is called generated functions, because this func-
tion will be generated dependently on the function or equation that we want to
replace it.
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f(x) ∼= g(x), where g(x) is Sameh generated function:

g(x) =

n=∞
∑

n=0

anx
n (Sameh generated function main formula).

Here an are coefficients. This formula is like the one of the Lagrange and power
series but totally different in the method of calculation and in its properties.
We will show in this research, that this series can be limited to several terms
only in a specific interval 2, or 3, or 4, . . . terms as we want.

We generate the function by equating the series with the function and in
our case that happen if the series equation specify f(x) that we want to replace
with the generated function and by looking to the main formula of the generated
function. We have the below mathematic notes

a0x
0 + a1x

1 + a2x
2 + a3x

3 + a4x
4 + a5x

5 + a6x
6 + a7x

7 + a8x
8 + a9x

9. . . = f(x).

So if we substitute infinite value of x and infinite related value of f(x) then
we have infinite numbers of equations and by solving them using linear system,
we can deduce a0, a1, a2, a3, . . . :

F (x0) = a0 + a1 ∗ x0 + a2 ∗ x2

0 + a3 ∗ x3

0 + · · · .

Our target is to deduce the coefficients. So if we want to generalize the
equations formula that we deduce from it the coefficients in matrix form we can
follow the steps below:

A =
[

ao a1 a2 a3 · · ·
]

− where the dimension is 1*∞,

X =



















xo0 x10 x20 · · ·
xo1 x11 x21 · · ·
xo2 x12 x22 · · ·
xo3 x13 x23 · · ·
xo4 x14 x24 · · ·
...



















− where dimensions ∞*∞,

and A.X = F , where

F = [F(xo) F(x1) F(x2) F(x3) . . . ] ,

where its dimensions 1*∞ from 1*∞.∞*∞
The above matrix equation represent the charactristics and the meaning of

my series and the problem is in the matrix A values so to get them A.X = F .
So to get A using matrix charactristics A = FX−1, where X−1 is inverse matrix
of X. By Matlab we just deduce A = X\F .
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2. The Properties

2.1. The Calculation and the Limitation

We determine g(x) by taking interval from any function and get number of
equations equal to the number of terms from

∑

anxn.
For example: Ln(x) = f(x) and we take an interval from x = 4 to x = 7

then we can say F (x) = a0 + a1x + a2x
2 + a3x

3. . ..
Theoretically if n tends to ∞ we will get curve and values equal to f(x) =

ln(x) from x = 0 to x = ∞. Practically we will limit the series to 6 or 5 or 4
terms because we want the series to be useful and applicable.

For example: In case of 3 terms g(x) = a0 + a1x + a2x
2, only.

Then to determine a0, a1, and a2 we need three value from f(x) and its
related equations.

Ln(4) = a0 + 4a1 + 16a2,

Ln(5.5) = a0 + 5.5a1 + 30.25a2,

Ln(7) = a0 + 7a1 + 49a2.

We know that Ln(4) = 1.3862, Ln(5.5) = 1.70474 and Ln(7) = 1.94591.
We obtain (solving the three equations above):

a0 = 0.1584, a1 = 0.37573 and a2 = 0.0171968.

Then Ln(x) from 4 to 7 ∼= 0.1584 + 0.37573 ∗ x − 0.0171968 ∗ x2 = g(x).
If we compare the function (Ln(x)) with generated function we will see how

related are they in Table 1, see also Figure 1.

Value of X Ln(x) values g(x) values

4.00000
4.50000
5.00000
5.50000
6.00000
6.50000
7.00000

1.38629
1.50408
1.60944
1.70475
1.79176
1.87180
1.94591

1.38617
1.50095
1.60713
1.70471
1.79370
1.87408
1.94587

Table 1

If we look at Table 1 we can deduce the meaning of limitation beside the
method of calculation.
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Figure 1

In this figure we can clearly see how ln(x) and its replacement function are
nearly equal each other.

2.2. First Limitation

The first limitation that we cannot take all the values of the curve from (o) to
(∞) because in practice we cannot make infinite series to replace any function
with our generated function or it will be useless or in its best shot like Taylor
series to the scientists. So we limit our target by taking a specific interval that
we interested in it or care about to cover it with countable number in the series.

2.3. Second Limitation

It is hard to take large series to cover the target so we choose a number of terms
in the series like three or four or more.

The best way to cover the curve or the interval is to take number of points
in equal distance from the first point in the interval and with equal distant step
till we reach to the end point in the interval

For example interval from x = 2 to x = 5 if we want to generate g(x) with
four terms then we have to take 4 points on the curve to get four equations and
by solving then we can deduce a0, a1, a2, and a3 values

F (2) = a0 + a1 ∗ 2 + a2 ∗ 4 + a3 ∗ 8,

F (3) = a0 + a1 ∗ 3 + a2 ∗ 9 + a3 ∗ 27,

F (4) = a0 + a1 ∗ 4 + a2 ∗ 16 + a3 ∗ 64,
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F (5) = a0 + a1 ∗ 5 + a2 ∗ 25 + a3 ∗ 125.

Generally we can say F (x0) = a0 +a1 ∗x0 +a2 ∗x2

0
+a3 ∗x3

0
and to make the

curve more accurate we distribute the points to cover the curve like the above
example.

3. Number of Terms and the Accuracy

When we discuss this property we can divide it to three main sectors:

• Functions that have sudden change.

• The number of terms and its related accuracy in the same interval.

• Number of terms and accuracy. How to be specified?

3.1. Functions that Have Sudden Change in their Values

Some of the functions have a suddenly change so these functions cannot be
treated like other functions that have a curve that slowly changes or in other
sentence (the change in the value of the function is compared to the change of
x over x-axis) the value is compared to the distance that the curve exists over
x-axis.

We can summarize our meaning by the below two functions: Ln(x) and
sin(x).

What happens if we take an interval from x = 2 to x = 6 in the above
functions?

Let us see after solving them.
For Ln(x) taking points in x = 2, 4, 6:

0.693147 = a0 + a1 ∗ 2 + a2 ∗ 4,

1.386294 = a0 + a1 ∗ 4 + a2 ∗ 16,

1.7917594 = a0 + a1 ∗ 6 + a2 ∗ 36,

(1)

g1(x) ∼= Ln(x) from (2 − 6) ∼= −0.28768 + 0.5623397 ∗ x − 0.0359602 ∗ x2.

For sin(x), we take the points x = 2, 4, 6 (angles 114.545◦ , 229.299◦, 343.949◦).
We have the values sin(114.545◦), sin(229.299◦) and sin(343.949◦):

0.9 = a0 + a1 ∗ 2 + a2 ∗ 4,

−0.7581 = a0 + a1 ∗ 4 + a2 + 16,

−0.2764 = a0 + a1 ∗ 6 + a2 ∗ 36,

(2)
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g2(x) ∼= sin(x), from x = 2 to x = 6 or x = 0.63π to 1.91π

∼= 4.6979 −−2.4339 ∗ x + 0.267475 ∗ x2.

Now let us compare between the two generated function values vs. their
initial functions values and also look to Figure 2.

The first comparison between Ln(x) vs. g1(x) is present in Table 2.

Value
of x

Ln(x)
values

g1(x)
values

2.00000
2.50000
3.00000
3.50000
4.00000
4.50000
5.00000
5.50000
6.00000

0.69315
0.91629
1.09861
1.25276
1.38629
1.50408
1.60944
1.70475
1.79176

0.69316
0.89342
1.07570
1.24000
1.38632
1.51465
1.62501
1.71739
1.79179

Table 2:

Value
of x

Sin(x)
values

g2(x)
values

2.00000
2.50000
3.00000
3.50000
4.00000
4.50000
5.00000
5.50000
6.00000

0.90930
0.59847
0.14112
-0.35078
-0.75680
-0.97753
-0.95892
-0.70554
-0.27942

0.90000
0.28487
-0.19653
-0.54418
-0.75810
-0.83828
-0.78473
-0.59743
-0.27640

Table 3

Table 3 represents the comparison between sin(x) vs. g2(x).

Figure 2
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In Figure 2 we show the difference between the functions that change slowly
like ln(x) and the functions that change suddenly like sin(x) and by taking an
interval like in the figure from x = 2 to x = 6 for both functions we can see
that the generated function with low terms could cover wider intervals in case
of slow changeable functions like ln(x) but it will contain a lot of errors in case
of high or sudden changeable functions like sin(x) and that could be observed
clearly in this figure.

From the previous tables we can deduce that in the functions like 10x, sin(x)
that have a high rate of change compared to the change in x-axis this functions
need high number of terms from the series compared to slow change functions
like Ln(x) or we can take low number in the series like 3 terms but we have to
take narrower intervals with low terms like the below example.

Sin(x) from x = 2 to x = 4 by taking 3 points (3 different values of sin(x))
at 2, 3 and 4 to get g(x) with three terms

0.9093 = a0 + a1 ∗ 2 + a2 ∗ 4,

0.14112 = a0 + a1 ∗ 3 + a2 ∗ 9,

−0.7568 = a0 + a1 ∗ 4 + a2 ∗ 16.

(3)

So, sin(x) from (2 − 4): ∼= g(x) = 2.05644 − 0.44383 ∗ x − 0.06487 ∗ x2.
We will make a comparison between sin(x) and g(x) in Table 4, see also

Figure 3.

Value of
x

sin(x)
values

g(x) val-
ues

2.00000
2.50000
3.00000
3.50000
4.00000

0.90930
0.59847
0.14112
-0.35078
-0.75680

0.90930
0.54143
0.14112
-0.29162
-0.75680

Table 4

In the previous figure we see the generated function for high changeable
function like sin(x) from x=2 to x=6 and the g(x) contain high errors and in
our research we assume that to solve this we take narrower intervals with low
terms like this figure or we take wider interval with high number of terms.
In this figure we take an interval from x = 2 to x = 4 covering sin(x) with
generated function with three terms g(x) = a0 + a1x + a2x

2.
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Figure 3

The differences are clear. And if we take narrower interval the difference
will be more clear and also if we take more terms in the wider interval.

3.2. The Effect of the Number of Terms and the Related Accuracy
in the Same Interval

In the same interval from any function or curves if we increase the number of
terms we have more accurate generated function so to collect my meaning is
this sector let us see the below example

F (x) = ln(x), from x = 10 to x = 16,

and g(x) =
n=∞
∑

n=0

anxn.

Let us see g(x) in case of 2 terms of the series, 3 terms of the series and 4
terms and compare the results to feel the deference and look at Figures 4.

If we take two terms by taking points Ln(10) and Ln(16):

2.3025 = a0 + a1 ∗ 10,

2.7725 = a0 + a1 ∗ 16,

g1(x) = 1.519166 + 0.078333 ∗ x.

(4)
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If we take three terms at valves Ln(10), Ln(13) and Ln(16)

2.3025 = a0 + a1 ∗ 10 + a2 ∗ 100,

2.5649 = a0 + a1 ∗ 13 + a2 ∗ 169,

2.7725 = a0 + a1 ∗ 16 + a2 ∗ 256,

(5)

g2(x) = 1.032055 + 0.1574888x − 3.04444 ∗ 10−3 ∗ x2.
If we take four terms then we need four equations which mean that we need

four points at the values Ln(10), Ln(12), Ln(14) and Ln(16):

2.3025 = a0 + a1 ∗ 10 + a2 ∗ 100 + a3 ∗ 1000,

2.4849 = a0 + a1 ∗ 12 + a2 ∗ 144 + a3 ∗ 1728,

2.639 = a0 + a1 ∗ 14 + a2 ∗ 196 + a3 ∗ 2744,

2.7725 = a0 + a1 ∗ 16 + a2 ∗ 256 + a3 ∗ 4096,

(6)

g3(x) = 0.6965 + 0.23768333 ∗ x − 0.93125 ∗ 10−2 ∗ x2 + 0.16041666 ∗ 10−3 ∗ x3.

Let us make a compare between g1(x), g2(x) and g3 (x) VS Ln(x) in the
previous example to feel this property.

Value
of x

Ln(x)
values

g1(x)
values

g2(x)
values

g3(x)
values

10.00000
10.50000
11.00000
11.50000
12.00000
12.50000
13.00000
13.50000
14.00000
14.50000
15.00000
15.50000
16.00000

2.30259
2.35138
2.39790
2.44235
2.48491
2.52573
2.56495
2.60269
2.63906
2.67415
2.70805
2.74084
2.77259

2.30250
2.34166
2.38083
2.42000
2.45916
2.49833
2.53750
2.57666
2.61583
2.65499
2.69416
2.73333
2.77249

2.30250
2.35004
2.39605
2.44055
2.48352
2.52497
2.56490
2.60330
2.64019
2.67555
2.70939
2.74170
2.77250

2.30250
2.35117
2.39772
2.44225
2.48490
2.52578
2.56501
2.60271
2.63900
2.67401
2.70784
2.74064
2.77250

Table 5

As we see and note that g3(x) more accurate than g2(x) more than g1(x)
and we can choice which generated function to be used due to our needing and
applications
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Figure 4(a): In this figure we see ln(x) from x = 10 to x = 16 and
compare it with g(x) with two terms only g(x) = a0 + a1x. It is clear
that it has low accuracy.

Figure 4(b): In this figure we take the same interval from ln(x) that we
take in the past figure (4.A) but the replacement g(x) with three terms
g(x) = a0 + a1x + a2x

2. It is clear that g(x) with three terms more
accurate than g(x) with two terms in the same interval.

Figure 4(c): In this figure we continue our proving that in the same
interval the accuracy increased with the increasing of the number of
the terms in g(x) and in this figure we take four terms g(x) = a0 +
a1x + a2x

2 + a3x
3. It is clear that it is very very accurate more than

the past two figures.
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3.3. Number of Terms and Accuracy. How to be Specified?

Really this sector is very important because it needs some sense to make a
judgment and this part depends on the application and the function and the
accuracy needed.

Generally to have an accepted accuracy we have to predict the behavior of
our function (curve) like the difference between Ln (x) and exp(x)

Ln3 = 1.0986,

Ln6 = 1.7917,

Ln10 = 2.3025.

Clearly we can deduce that the change in Ln(x) which represents f(x) here
is relatively small compared to change in x-axis but in exp (x)

Exp(3) = 20.0855,

Exp(6) = 403.4287,

Exp(15) = 22026.46579.

It is clear that the change is very big in the values if f(x) = exp (x).
The question here is: Is there a difference treatment? Or we will deal with

them by same ways to generate g(x)!
The answer is yes of course there will be a difference because if I have the

same interval for the two functions Ln(x) and exp(x) we will not take the same
number of terms because the difference in the values rate.

For the interval from x = 10 to x = 16 we can take three terms only in
the series

∑

anxn to get a suitable generated function for Ln(x) from 10-16
but this number will not be suitable for exp(x) because the high rate of change
between the points and the points behind it so we can take a larger number of
terms or very narrow interval with few terms in some cases can be a unit only
in x-axis or less and to prove this point of view let us see the example: Exp(x)
from x=10-13 with 3 terms, 5 terms and see how this will differ in the results
see also Figures 5.

— First with three terms (our points 10, 11.5, 13)

Exp(10) =a0 + 10 ∗ a1 + 100 ∗ a2,

Exp(11.5) =a0 + 11.5 ∗ a1 + 132.25 ∗ a2,

Exp(13) =a0 + 13 ∗ a1 + 169 ∗ a2,

Exp(x) from 10 − 13 ∼= g1(x) = 6334310.2791224580.194 ∗ x
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+ 59335.18128 ∗ x2.

— Second with five terms our points [10, 10.75, 11.5, 12.25 and 13]

Exp(10) =a0 + a1 ∗ 10 + a2 ∗ 100 + a3 ∗ 1000 + a4 ∗ 10000,

Exp(10.75) =a0 + a1 ∗ 10.75 + a2 ∗ 115.2625 + a4 ∗ 1242.296875,

Exp(11.5) =a0 + a1 ∗ 11.5 + . . .. . .. . .a4 ∗ 11.54,

Exp(12.25) =a0 + a1 ∗ 12.25 + . . .. . ..a4 ∗ 12.254,

Exp(13) =a0 + a1 ∗ 13 + . . .. . .. . ...a4 ∗ 134,

Exp(x) from (10-13) with 5 terms from the series

∼= g2(x) =55710095.824076833 − 21004470.26371250198 ∗ x

+ 2980129.2869905486104 ∗ x2

− 188810.995060626634 ∗ x3 + 4515.46996404147657 ∗ x4

Now let us make our comparison between exp(x) from x=10 to x=13 VS g1(x)
which represent the generated function with 3 terms VS g2(x) which represent
the generated function with five terms to see the differences (see Table 6).

Value of x Exp(x) values g1(x) values g2(x) values

10.00000
10.50000
11.00000
11.50000
12.00000
12.50000
13.00000

22026.46579
36315.50267
59874.14172
98715.77101
162754.79142
268337.28652
442413.39201

22026.46700
17921.97812
43485.07988
98715.77228
183614.05532
298179.92900
442413.39332

22026.46579
35903.41854
60127.96693
98715.77101
162455.69577
268909.81114
442413.39201

Table 6

We can see the difference Cleary between g1(x) values and g2(x) values VS
the original function exp (x) it is clear that if we increase more than five terms
or take narrower intervals the accuracy goanna be increased. So it is preferred
before taking any decision to study enough or try to predict the change in the
values patterns.

In Figures 6 I collect some functions VS their generated functions to show
how the generated functions can be useful and effective.
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Figure 5(a): In this figure we see exp(x) from x=10 to x=13 and its
generated function g(x) with three terms g (x) = a0 + a1 x + a2 x 2 and
its clear that it has high rate of error because exp(x) is a function with
high rate of change so we must take narrow interval with low terms or
more terms in case of wider intervals.

• From Figure 6-1 to Figure 6-10 each figure contents a function that we
plot and its replacement generated functions each generated function with
three terms g (x) = a + a1 x + a2 x 2 cover a step =1/8 from the function
over x-axis ex: g1(x) from x=2 to x=2.125 & g2(x) from x=2.125 to
x=2.25 and so on. . . . . . .

• From Figure 6-11 to Figure 6-20 each figure contents a function that we
plot and its replacement generated functions each generated function with
eleven terms g (x) = a + a1 x + a2 x 2 + a3 x 3. . . . . . . . . .+ a10 x 10 cover
a step =complete unit from the function in x-axis ex: g1(x) from x=2 to
x=3 & g2(x) from x=3 to x=4 and so on. . . . . . .

• Each figure from the twenty figures includes the function that we plot it
in a specific interval in the right and its generated functions in the left.

• The target from these figures is to show how close my generated function
is and how accurate is it compared to the original function on the graph.
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Figure 5(b): In this figure we compare exp(x) from x=10 to x=13 but
unlike figure (5.a) we take g(x) with five terms to increase the accuracy
and prove the point of that we increase the terms in case of function
with high rate of change if we want to take wider interval and the
accuracy are acceptable as we saw in the figure.

Figures 6-1 and 6-2

Figures 6-3 and 6-4
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Figures 6-5 and 6-6

Figures 6-7 and 6-8

Figures 6-9 and 6-10

Figures 6-11 and 6-12
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Figures 6-13 and 6-14

Figures 6-15 and 6-16

Figures 6-17 and 6-18
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Figures 6-19 and 6-20

4. Explanation of the Matlab Codes Used to Generate Figures 6
Followed by Hardcopy of the Codes

The first code. This file is a Matlab program 2007 edition and the below
notes describe this file.

— the target of this file is to deduce and plot the generated function (sets
of generated function) that replace and represent the input function that we
put it.

— we make this by programming this code to take a subinterval each step
= 1/8 over x-axis and get for it g(x) with three terms and the plot it compared
with the original function as a result from this code.

— for example if we input ln(x) from x=4 to x=5 then it will take from
x=4 to x=4.125 as a first process, then from x=4.125 to x=4.25 as a second
process, then from x=4.25 to x=4.375 as a third process and so on ———– to
reach the end x=5 and plot all of these generated functions on their intervals
compared with the main function.

— if we open the file we find that in the line 8 we put our function and the
line 7 to specify the limits by putting the start point and the end point without
change the part (1/16) we put 4:(1/16):5 or 10:(1/16):14 where the first is the
start point and the last is the end point.

— After putting the input function and the limits we push the button (F5)
on the keyboard then the program will be simulated and there will be a figure
includes the function and its replacement generated functions.

— I make the figures (6) from figure 6-1 to 6-10 with this code and this
m-file and I described these figures clearly in the figures notes.



162 S.A. Nasr Eisa

The second code. This m-file is like the previous file except the next
points

*instead of take a subinterval with step = 1/8 it become = 1.

*instead of generated function with 3 terms each step it becomes generated
function with 11 terms to cover each subinterval.

*for example if we have ln(x) from x = 14 to x = 16 we will take the first
process from x = 14 to x = 15 and get the first generated function, then the
second process from x = 15 to x = 16 and get for it also a generated function
with 11 terms.

*I use this file to make the figures (6) from 6-11 to 6-20

The hard copy of the codes the first code:

format long

clc

clear all

close all

j=1:(1/16):150;

input=log(x);

x=j(1);

gen=[];

for i=1:2:length(input)-2

m=[1 x xˆ2;

1 x+(1/16) (x+(1/16))ˆ2;

1 x+(1/8) (x+(1/8))ˆ2 ;

];

f=[input(i);input(i+1);input(i+2)];

sol=m\f;

a0=sol(1);

a1=sol(2);

a2=sol(3);

for k=x:1/64:x+(1/8-1/64);

gen =[ gen (a0 + a1*k + a2*kˆ2)];

end

x=x+1/8;

end

subplot(1,2,1);plot(j(1):1/64:j(end)-1/64,gen)

subplot(1,2,2);plot(j,input)

The second code:

format long

clc
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clear all

close all

j=-10:0.1:30;

input=sin(exp(j/8));

x=j(1);

gen=[];

for i=1:10:length(input)-10

m=[1 x xˆ2 xˆ3 xˆ4 xˆ5 xˆ6 xˆ7 xˆ8 xˆ9 xˆ10;

1 x+0.1 (x+0.1)ˆ2 (x+0.1)ˆ3 (x+0.1)ˆ4 (x+0.1)ˆ5 (x+0.1)ˆ6 (x+0.1)ˆ7
(x+0.1)ˆ8 (x+0.1)ˆ9 (x+0.1)ˆ10;

1 x+0.2 (x+0.2)ˆ2 (x+0.2)ˆ3 (x+0.2)ˆ4 (x+0.2)ˆ5 (x+0.2)ˆ6 (x+0.2)ˆ7
(x+0.2)ˆ8 (x+0.2)ˆ9 (x+0.2)ˆ10;

1 x+0.3 (x+0.3)ˆ2 (x+0.3)ˆ3 (x+0.3)ˆ4 (x+0.3)ˆ5 (x+0.3)ˆ6 (x+0.3)ˆ7
(x+0.3)ˆ8 (x+0.3)ˆ9 (x+0.3)ˆ10;

1 x+0.4 (x+0.4)ˆ2 (x+0.4)ˆ3 (x+0.4)ˆ4 (x+0.4)ˆ5 (x+0.4)ˆ6 (x+0.4)ˆ7
(x+0.4)ˆ8 (x+0.4)ˆ9 (x+0.4)ˆ10;

1 x+0.5 (x+0.5)ˆ2 (x+0.5)ˆ3 (x+0.5)ˆ4 (x+0.5)ˆ5 (x+0.5)ˆ6 (x+0.5)ˆ7
(x+0.5)ˆ8 (x+0.5)ˆ9 (x+0.5)ˆ10;

1 x+0.6 (x+0.6)ˆ2 (x+0.6)ˆ3 (x+0.6)ˆ4 (x+0.6)ˆ5 (x+0.6)ˆ6 (x+0.6)ˆ7
(x+0.6)ˆ8 (x+0.6)ˆ9 (x+0.6)ˆ10;

1 x+0.7 (x+0.7)ˆ2 (x+0.7)ˆ3 (x+0.7)ˆ4 (x+0.7)ˆ5 (x+0.7)ˆ6 (x+0.7)ˆ7
(x+0.7)ˆ8 (x+0.7)ˆ9 (x+0.7)ˆ10;

1 x+0.8 (x+0.8)ˆ2 (x+0.8)ˆ3 (x+0.8)ˆ4 (x+0.8)ˆ5 (x+0.8)ˆ6 (x+0.8)ˆ7
(x+0.8)ˆ8 (x+0.8)ˆ9 (x+0.8)ˆ10;

1 x+0.9 (x+0.9)ˆ2 (x+0.9)ˆ3 (x+0.9)ˆ4 (x+0.9)ˆ5 (x+0.9)ˆ6 (x+0.9)ˆ7
(x+0.9)ˆ8 (x+0.9)ˆ9 (x+0.9)ˆ10;

1 x+1 (x+1)ˆ2 (x+1)ˆ3 (x+1)ˆ4 (x+1)ˆ5 (x+1)ˆ6 (x+1)ˆ7 (x+1)ˆ8 (x+1)ˆ9
(x+1)ˆ10

];

f=[input(i);input(i+1);input(i+2);input(i+3);input(i+4);input(i+5);
input(i+6);input(i+7);input(i+8);input(i+9);input(i+10)];

sol=m\f;

a0=sol(1);

a1=sol(2);

a2=sol(3);

a3=sol(4);

a4=sol(5);

a5=sol(6);

a6=sol(7);
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a7=sol(8);
a8=sol(9);
a9=sol(10);
a10=sol(11);
for k=x:0.01:x+0.99
gen=[ gen (a0 + a1*k + a2*kˆ2 + a3*kˆ3 + a4*kˆ4 + a5*kˆ5 + a6*kˆ6 +

a7*kˆ7 + a8*kˆ8 + a9*kˆ9 + a10*kˆ10)];
end
x=x+1;
end
subplot(1,2,1);plot(j(1):0.01:j(end)-0.01,gen)
subplot(1,2,2);plot(j,input)
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