
Nelinearna regresija
In[1]:= SetOptions@ListPlot, ImageSize ® 6 ´ 72, Frame ® True,

GridLinesStyle ® Directive@Gray, DashedD,
Method ® 8"GridLinesInFront" ® True<,
PlotStyle ® Directive@Thickness@MediumD, PointSize@LargeD, BlackD,
TicksStyle ® Thickness@MediumD, AxesStyle ® Thickness@MediumD,
LabelStyle ® Directive@FontFamily ® "Helvetica", FontSize ® 12D, Axes ® FalseD;

SetOptions@Plot, ImageSize ® 6 ´ 72, Frame ® True,
GridLinesStyle ® Directive@Gray, DashedD,
Method ® 8"GridLinesInFront" ® True<,
PlotStyle ® Directive@Thickness@LargeD, PointSize@LargeD, RedD,
TicksStyle ® Thickness@MediumD, AxesStyle ® Thickness@MediumD,
LabelStyle ® Directive@FontFamily ® "Helvetica", FontSize ® 12D, Axes ® FalseD;

SetOptions@ContourPlot, ImageSize ® 4 ´ 72, Frame ® True,
GridLinesStyle ® Directive@Gray, DashedD, Method ® 8"GridLinesInFront" ® True<,
TicksStyle ® Thickness@MediumD, AxesStyle ® Thickness@MediumD,
LabelStyle ® Directive@FontFamily ® "Helvetica", FontSize ® 12D, Axes ® FalseD;

In[4]:= data =

Table@8t, 0.5 Sin@0.8 tD + 0.2 Sin@1.2 tD + Random@NormalDistribution@0, 0.1DD<,
8t, -20, 20, 0.1<D;

In[5]:= pdata = ListPlot@data, PlotRange ® All, FrameLabel ® 8"t HsL", "x HmL"<D
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In[6]:= f1@a_, Ω_, t_D := a Sin@Ω tD
chi21@a_, Ω_D :=

Sum@Hdata@@i, 2DD - f1@a, Ω, data@@i, 1DDDL^2, 8i, Length@dataD<D � Length@dataD
contour1 = ContourPlotALog@chi21@a, ΩDD, 8a, 0.05, 0.75<,

8Ω, 0.6, 1.4<, Contours ® 20, MaxRecursion ® 0,
PlotPoints ® 40, ColorFunction ® ColorData@"TemperatureMap"D,

AspectRatio ® 2, FrameLabel ® 9"x0 HmL", "Ω Hs-1L"=E;



In[19]:= ManipulateA

ModuleA8fit, eval, p1, p2<,

eval = 8<;
fit = NonlinearModelFit@data, f1@a, Ω, tD, 88a, 0.4<, 8Ω, Ω0<<,

t, EvaluationMonitor ¦ AppendTo@eval, 8a, Ω, chi21@a, ΩD<DD;
p1 = Show@contour1, Graphics@8Red, Thickness@LargeD,

Line@eval@@1 ;; n, 1 ;; 2DDD<DD;
p2 = Show@pdata, Plot@f1@eval@@n, 1DD, eval@@n, 2DD, tD, 8t, -20, 20<DD;

RowA9

p1,
" ",

ColumnA9

StyleForm@ToString@TraditionalForm@x0 Sin@Ω tDDD,
FontSize ® 20, FontFamily ® "Helvetica", FontColor ® RedD,

p2,

StyleFormA

ToStringATraditionalFormAΧ
2 � NEE <> " = " <> ToString@eval@@n, 3DDD,

FontSize ® 20, FontFamily ® "Helvetica", FontColor ® RedE,

StyleForm@"Korelacijska matrika v minimumu:", FontColor ® RedD,
StyleForm@TableForm@fit@"CorrelationMatrix"D,

TableHeadings ® 88"x0", "Ω"<, 8"x0", "Ω"<<D, FontColor ® RedD
=, Center, Spacings ® 2E

=E

E,

8Ω0, 80.93, 1.11<<, 8n, Range@1, 10D<
E
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In[10]:= Ω0 = 0.8;
t1 = 40;
t2 = 60;

f2@Ω_, Λ_, t_D := 0.5 Sin@Ω t + Tanh@Λ tDD
chi22@Ω_, Λ_D :=

Sum@Hdata@@i, 2DD - f2@Ω, Λ, data@@i, 1DDDL^2, 8i, Length@dataD<D � Length@dataD
contour2 = ContourPlotALog@chi22@Ω, ΛDD, 8Ω, 0.6, 1<,

8Λ, -0.2, 0.2<, Contours ® 20, MaxRecursion ® 0,
PlotPoints ® 40, ColorFunction ® ColorData@"TemperatureMap"D,

AspectRatio ® 1, FrameLabel ® 9"Ω Hs-1L", "Λ Hs-1L"=E;

In[16]:= ManipulateA

ModuleA8fit, fit1, eval, p1, p2<,

eval = 8<;
fit = NonlinearModelFit@data, f2@Ω, Λ, tD, 88Ω, 0.9<, 8Λ, 0.05<<,

t, EvaluationMonitor ¦ AppendTo@eval, 8Ω, Λ, chi22@Ω, ΛD<DD;
fit1 = NonlinearModelFit@data, f2@Ω, 0, tD, 88Ω, 0.9<<, tD;
p1 = Show@contour2,

Graphics@8Red, Thickness@LargeD, Line@eval@@1 ;; n, 1 ;; 2DDD<DD;
p2 = Show@pdata, Plot@fit1@tD, 8t, -20, 20<,

PlotStyle ® Directive@Blue, Thickness@LargeDDD,
Plot@f2@eval@@n, 1DD, eval@@n, 2DD, tD, 8t, -20, 20<DD;

RowA9

p1,
" ",

ColumnA9

StyleForm@ToString@TraditionalForm@x0 Sin@Ω tDDD,
FontSize ® 20, FontFamily ® "Helvetica", FontColor ® BlueD,

StyleForm@ToString@TraditionalForm@x0 Sin@Ω t + Tanh@Λ tDDDD,
FontSize ® 20, FontFamily ® "Helvetica", FontColor ® RedD,

p2,

StyleFormA

ToStringATraditionalFormAΧ
2 � NEE <> " = " <> ToString@eval@@n, 3DDD,

FontSize ® 20, FontFamily ® "Helvetica", FontColor ® RedE,

StyleForm@"Korelacijska matrika v minimumu:", FontColor ® RedD,
StyleForm@TableForm@fit@"CorrelationMatrix"D,

TableHeadings ® 88"Ω", "Λ"<, 8"Ω", "Λ"<<D, FontColor ® RedD
=, Center, Spacings ® 2E

=E

E,

8n, Range@1, 10D<
E
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1. naloga: Teorija kemijske kinetike napove za sigmoidno krivuljo iz podatkov Adrenalin.dat naslednjo odvisnost F /
Fmax  = c / (a + c), kjer pomeni a koncentracijo s polovi nim maksimalnim u inkom. S pomo jo nelinearne regresije
dolo i koeficienta Fmax in a. Rezultate primerjaj z rezultati naloge 7.2.

2. naloga: V datoteki RefractiveIndex.txt so zbrane meritve lomnega koli nika nekega materiala v odvisnosti od valovne
dol ine  pri  razli nih  temperaturah.  Odvisnost  lomnega  koli nika  od  valovne  dol ine  opisuje  Sellmeierjeva  formula

nHΛL2
- 1 = Úi=1

N Si

1-J
Λi

Λ
N
2
,  kjer so Λi  valovne dol ine elektronskih prehodov v opazovanem materialu, Si pa pripadajo e

ute i. Z nelinearno regresijo dolo i Λi in Si  (a) ob predpostavki, da meritev lahko opi emo z enim samim elektronskim
prehodom (N=1) in (b) ob predpostavki, da lahko meritev opi emo z dvema takima prehodoma (N=2). Nari i temper-
aturno odvisnost valovnih dol in Λi in ute i Si. 
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