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CURVE FITTING



Definition
~ ,7 ——

is the process of constructing a curve,
or mathematical function, that has the best fit to a
series of data points, possibly subject to
constraints.

» |t is a statistical technique use to drive coefficient
values for equations that express the value of
one(dependent) variable as a function of another
(independent variable)






Interpolation & Curve fitting
' A———

e In many application areas, one is faced with the test
of describing data, often measured, with an analytic

function. There are two approaches to this problem:-

1. In Interpolation, the data is assumed to be correct
and what is desired is some way to descibe what
happens between the data points.

e« 2. The other approach is called curve fitting or
regression, one looks for some smooth curve that
“best fits'' the data, but does not necessarily pass
through any data points.
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General approach for curve fitting

f(x)=ax+b
for each line

O Q
Interpolation © ©
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/e/ fix)=ax +b

/f”f::) O for entire range
// -
Curve Fitting
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Linear Regression: Least Squares Fit
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Linear Regression:

Determination of a_, and a,
| A——
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Linear RegresSio: :
Determination of ao and al




Example

* The table blew gives the temperatures T in C and
Resistance R in Q of a circuit if R=ao+ a1T

* Find the values of ao and a:
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20.05

20 . 400 20.24

30 . 900 20.42

40 X 1600 20.61
50 ! 2500 1040 20.80

60 21 3600 1260 20.98

in =210 Zyi = 123.1 inz = 910( inyi = 4341




* 6a0+210a1=123.1 20=19.867
e 210a0+9100a1=4341 ai1=0.01857
e g(x)=19.867+0.01857*T




L —————
- Fit a straight line to the x and y values in the
following Table:




2ast Squares Fit of a Straight Line: Example

A

Y =0.07142857 + 0.8592857 x




COEFFICIENT OF CORELATION

The coefficient of correlation is given by
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Linearization of Nonlinear Relationships

1. The expogential equation.
y ———

Intercept = In a,




Linearization of Nonlinear Relationships
2. The power equation

log v

Intercept = log «a,

log y =loga, +b,logx

! |




Example

Fit the following Equation:

To the data in the following table:




Sum

1
2
3
4
5

15

Yi
0.5
1.7
3.4
5.7
8.4

19.700

X* =Log(X)
0.0000
0.3010
0.4771
0.6021
0.6990

2.079

Y* =Log(Y)

-0.3010
0.2304
0.5315
0.7559
0.9243

2.141

X*y*
0.0000
0.0694
0.2536
0.4551
0.6460

1.424

X*n2
0.0000
0.0906
0.2276
0.3625
0.4886

1.169




T —

log y=-0.334+1.75log x
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P6/'h= — - a.ch‘ to the following set of data: ¥ 4 -

! 2 3 4 "5 6 7 3

1 .
X 4s3 205 27.4 366 49.1 65.6 87.8 117.6

Y
am WE IS N = 8. The various quantities required by Egs.(7.15) and (7.16) are given
) 2
v T
..--"""'.—.-__'_- ------ 2 cragm T =
e % Xi In Y; (InYy)’ x;In Y;
1 15.3 1 27279 7.4410 27279
2 20.5 4 3.0204 9.1230 6.0408
3 27.4 9 3.3105 10.9838 99316
4 36.6 16 3.6000 12.9603 14.4002
5 49.1 25 3.8939 15.1621 19 4693
6 65.6- 36 4.1836 17.5023 25.1015
7 87.8 49 4.4751 20.0262 31.3254
5 117.6 64 47673 22.7270 38.1383
L= 36 204 299787 . 1159260  147.1350

8x147.1350— -
_ 0 35:-::29.9?37 _97.8468 _ ;2912
] » 204 — 36 336

) ;
Ina = -(29.9787 — 0.2912x36) = 2.4369

sa=e" =11.4374 i

So, the fitbed curve is
>
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y=11.43742%2"12=
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