[H—Library

Curve Fitting

[El—PolyFit
Empirical Data 0.5 3.0 [ X Y]:=MCols (Data)
1.11.2
Data:=|1.5 2.3 Target: interpolate at x0:=1.7
2.10.2
2.31.8
Horinzontal Line Fit n:=0 v
C:=PolyFit (X, Y, n)=1.7 y = constant - "
1
PolyVal (C, x0)=1.7 E v
—=___—1.7 9
length (Y) >
R2 (X, Y, n)="Not defined" R L N s .
pPolyFit (Data, n)
Lineal Fit n:=1 y
. 3.0333 b = Intercept
C:=PolyFit (X, Y, n)=[ —0.8889] a = Slope l
PolyVal (C, xo)=1.5222 y=a.x+b 9
X
R2(X, Y, n)=0.3743 : S - N 1.5 2
pPolyFit (Data, n)
Quadratic Polyfit n:=2 v o)
4.2513 ¢ = Intercept —
C:=PolyFit (X, Y, n)=|-3.0751 b = Coeff of x - ?
0.7686 a = Coeff of x”2
9
1yval *
P V. =
olyVal (C, x0)=1.2448 y=a.x2+b.x-{—c
0 0.5 1 1.5 2
RZ(X, Y, n)=0.4493 pPolyFit (Data, n)
Matlab and Excel This example can help identifiying the same values in
PolyFit example SMath, Excel and Matlab
f(x):=sin(x) ){22[0.9.9]'4‘n Y= £ (X) Ten points over a sinusoid
n: =6 PolyFit degree C:=PolyFit (X, Y, n) R2 (X, Y, n):o.9057
—0.034 Matlab screenshoot
2.8327 : _
—1.9611 X = i;:ziice(eA pi,19);
V) = H
0.4452 .
C = —
p = polyfit(x,y,6)
—0.0407 y ;
0.0013 p =
_13 -0.0000  ©.0013 -8.2407  ©.4452 -1.9611  2.8327 -0.0340
—3.47.10




Excel screenshot SMath plot

15 y
y = -2E-13x° + 0.0013x° - 0.0407x* + 0.4452¢" - 1.9611x* +
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-15 pPolyFit (augment (X, Y), n)

[El—GenFit

GenFit Example from Mathcad help: http://support.ptc.com/help/mathcad/en/index.html#page/PTC_Mathcad_
Help%2Fexample_nonlinear_regressionl.html%23wwIDOERQTR

Empirical data
Y:=stack (2.513, 2.044, 1.668, 1.366, 1.123, 0.927, 0.768, 0.639, 0.534, 0.448, 0.378, 0.32, 0.272, 0.232, 0.2, 0.172, 0.1

X::stack(O, 0.05,0.1, 0.15, 0.2, 0.25, 0.3, 0.35, 0.4, 0.45, 0.5, 0.55, 0.6, 0.65, 0.7, 0.75, 0.8, 0.85, 0.9, 0.95, 1, 1.0!

Mathematical model -B_-x -B -x -B _-x 0.5
2 4 6

and guess value f(x,B)::Bl-e +[33-e +[35-e 0.7
3.6
Pauess = 4 .2
SMath solution Bomarn = T1tiy [f, Bguess , X, Y] 4.0
6.3

NonLinear solver target (B):=|r:=[1..length (X)]

plugin solution
norme

Ar::[f[Xr, ﬁ]_yr]]

Byps = NelderMead[té’rget (B), /3911955]
Maxima plugin Buaxi = T
solution Buaxs =[ BL B2 B3 B4 B5 pe]
. . X
Assign|Fit|augment (X, Y), {y' y=f[x, ﬁMaxi], Brraxi r Bguess]]
Comparing solutions “).()!).") 0.1018 —1.0882 0.3598
1 1.0229 3.2112 1.4793
) 0.861 0.9849 2.8646 1.1584
Mathcad A=l4 Pomacn =| 3.1335|  Pm=| 3 5727 Praxi =13.9027
solution . ’ : )
1.558 1.4264 0.6783 1.0525
5 5.1048 3.6097 6.3523
f[X' BSMath]
3
f(x, B
plot := [ ’ NM]
£ [X’ BMaXi] 5

augment (X, Y, "o")

plot



[Fl—Multivariate genfit

Multivariate GenFit

Generate some bivariate f(xo, yo)::

data with noise

[X::XO +noise (0.1) y:=yo 4 noise (0,1)]

2 2 .
7-x"-6.y +5.x fnoise (0.5)

.| -11 v 20 G:=pGrid (£, B, N)
—-11 20
Theoretical model 2 2 B :=stack(1, 1, 1)
F(u = - u . u . u guess 4 4
(u, B) poru "B, u B U
Arrange the data r:=[1..length(G)] c:=[1..3] XYz = =G
C
Fit the data to the model 6.8882
Bo ::fitLM[F, Buess 1 XYZr[l 2], XYZr3J= —6.0312
4.9166

CMap :=pCMap ("Jet", 100, 0.8)

y:=pView (-30 °, 45 °)

Fo (x, y)::F(stack(x, v), [30]
pShow [pMesh (Fo, B, N

[1..3]]

plot :=

augment [XYZ .y

), CMap, v)

12]" O’3J

plot

Alvaro



