
(***************************************************************************************)
(*  This Mathematica notebook contains trials of fitting qPCR data with an exponential model. *)
(*  The 'd0' values resulting from these trials are used to develop the plots in figure 3 of the MAK2 paper. *)
(*  *)
(******  Written by Gregory Boggy (November 2009)     *****)
(***************************************************************************************)

filepath = "Desktop�supplement�";
SetDirectory@filepathD;
indata = Import@"growth.csv"D;
cycle = indata@@All, 1DD;

D3data = Transpose@8cycle, indata@@All, 2DD<D@@2 ;; 41DD;
D4data = Transpose@8cycle, indata@@All, 3DD<D@@2 ;; 41DD;
D5data = Transpose@8cycle, indata@@All, 4DD<D@@2 ;; 41DD;
D6data = Transpose@8cycle, indata@@All, 5DD<D@@2 ;; 41DD;
D7data = Transpose@8cycle, indata@@All, 6DD<D@@2 ;; 41DD;
D8data = Transpose@8cycle, indata@@All, 7DD<D@@2 ;; 41DD;
E3data = Transpose@8cycle, indata@@All, 8DD<D@@2 ;; 41DD;
E4data = Transpose@8cycle, indata@@All, 9DD<D@@2 ;; 41DD;
E5data = Transpose@8cycle, indata@@All, 10DD<D@@2 ;; 41DD;
E6data = Transpose@8cycle, indata@@All, 11DD<D@@2 ;; 41DD;
E7data = Transpose@8cycle, indata@@All, 12DD<D@@2 ;; 41DD;
E8data = Transpose@8cycle, indata@@All, 13DD<D@@2 ;; 41DD;

D3exp = NonlinearModelFit@D3data@@1 ;; 28DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB 0.193431 + 2.77761 ´ 10
-7

�19�
x F

D3exp@"BestFit"D

0.193431 + 2.77761 ´ 10-7 1.61913x

Show@ListPlot@D3data@@1 ;; 28DD, PlotRange ® AllD, Plot@D3exp@xD, 8x, 1, 31<DD
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D4exp = NonlinearModelFit@D4data@@1 ;; 24DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 10 000D

FittedModelB 0.193799 + 2.99676 ´ 10
-7

�19�
x F



D4exp@"BestFit"D

0.193799 + 2.99676 ´ 10-7 1.74385x

Show@ListPlot@D4data@@1 ;; 24DD, PlotRange ® AllD, Plot@D4exp@xD, 8x, 1, 28<DD
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D5exp = NonlinearModelFit@D5data@@1 ;; 20DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 10 000D

FittedModelB 0.195746 + 1.08399 ´ 10
-6

�18�
x F

D5exp@"BestFit"D

0.195746 + 1.08399 ´ 10-6 1.82639x

Show@ListPlot@D5data@@1 ;; 20DD, PlotRange ® AllD, Plot@D5exp@xD, 8x, 1, 23<DD
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D6exp = NonlinearModelFit@D6data@@1 ;; 17DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 10 000D

FittedModelB 0.191898 + 4.55187 ´ 10
-6

�19�
x F

D6exp@"BestFit"D

0.191898 + 4.55187 ´ 10-6 1.86618x
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Show@ListPlot@D6data@@1 ;; 17DD, PlotRange ® AllD, Plot@D6exp@xD, 8x, 1, 19<DD
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D7exp = NonlinearModelFit@D7data@@1 ;; 13DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB 0.196345 + 0.0000262309 �19�
x F

D7exp@"BestFit"D

0.196345 + 0.0000262309 1.95542x

Show@ListPlot@D7data@@1 ;; 13DD, PlotRange ® AllD, Plot@D7exp@xD, 8x, 1, 15<DD
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D8exp = NonlinearModelFit@D8data@@1 ;; 10DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 10 000D

FittedModelB 0.194705 + 0.000267799 �19�
x F

D8exp@"BestFit"D

0.194705 + 0.000267799 1.94344x
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Show@ListPlot@D8data@@1 ;; 10DD, PlotRange ® AllD, Plot@D8exp@xD, 8x, 1, 10<DD
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E3exp = NonlinearModelFit@E3data@@1 ;; 28DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 10 000D

FittedModelB 0.188313 + 4.72056 ´ 10
-8

�18�
x F

E3exp@"BestFit"D

0.188313 + 4.72056 ´ 10-8 1.72559x

Show@ListPlot@E3data@@1 ;; 28DD, PlotRange ® AllD, Plot@E3exp@xD, 8x, 1, 31<DD
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E4exp = NonlinearModelFit@E4data@@1 ;; 24DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 10 000D

FittedModelB 0.196468 + 1.87325 ´ 10
-7

�18�
x F

E4exp@"BestFit"D

0.196468 + 1.87325 ´ 10-7 1.79141x
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Show@ListPlot@E4data@@1 ;; 24DD, PlotRange ® AllD, Plot@E4exp@xD, 8x, 1, 28<DD
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E5exp = NonlinearModelFit@E5data@@1 ;; 20DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 10 000D

FittedModelB 0.195601 + 1.61624 ´ 10
-6

�19�
x F

E5exp@"BestFit"D

0.195601 + 1.61624 ´ 10-6 1.79682x

Show@ListPlot@E5data@@1 ;; 20DD, PlotRange ® AllD, Plot@E5exp@xD, 8x, 1, 23<DD
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E6exp = NonlinearModelFit@E6data@@1 ;; 17DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 10 000D

FittedModelB 0.191688 + 5.26034 ´ 10
-6

�18�
x F

E6exp@"BestFit"D

0.191688 + 5.26034 ´ 10-6 1.8553x
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Show@ListPlot@E6data@@1 ;; 17DD, PlotRange ® AllD, Plot@E6exp@xD, 8x, 1, 19<DD
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E7exp = NonlinearModelFit@E7data@@1 ;; 13DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 10 000D

FittedModelB 0.190447 + 0.0000264797 �19�
x F

E7exp@"BestFit"D

0.190447 + 0.0000264797 1.94885x

Show@ListPlot@E7data@@1 ;; 13DD, PlotRange ® AllD, Plot@E7exp@xD, 8x, 1, 15<DD
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E8exp = NonlinearModelFit@E8data@@1 ;; 10DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 10 000D

FittedModelB 0.200804 + 0.000345749 �18�
x F

E8exp@"BestFit"D

0.200804 + 0.000345749 1.91906x
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Show@ListPlot@E8data@@1 ;; 10DD, PlotRange ® AllD, Plot@E8exp@xD, 8x, 1, 10<DD
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indata = Import@"rutledge.csv"D;
cycle = indata@@All, 1DD@@2 ;;DD;

X111data = Transpose@8cycle, indata@@All, 3DD@@2 ;;DD<D;
X112data = Transpose@8cycle, indata@@All, 4DD@@2 ;;DD<D;
X113data = Transpose@8cycle, indata@@All, 5DD@@2 ;;DD<D;
X114data = Transpose@8cycle, indata@@All, 6DD@@2 ;;DD<D;
X121data = Transpose@8cycle, indata@@All, 7DD@@2 ;;DD<D;
X122data = Transpose@8cycle, indata@@All, 8DD@@2 ;;DD<D;
X123data = Transpose@8cycle, indata@@All, 9DD@@2 ;;DD<D;
X124data = Transpose@8cycle, indata@@All, 10DD@@2 ;;DD<D;
X131data = Transpose@8cycle, indata@@All, 11DD@@2 ;;DD<D;
X132data = Transpose@8cycle, indata@@All, 12DD@@2 ;;DD<D;
X133data = Transpose@8cycle, indata@@All, 13DD@@2 ;;DD<D;
X134data = Transpose@8cycle, indata@@All, 14DD@@2 ;;DD<D;
X141data = Transpose@8cycle, indata@@All, 15DD@@2 ;;DD<D;
X142data = Transpose@8cycle, indata@@All, 16DD@@2 ;;DD<D;
X143data = Transpose@8cycle, indata@@All, 17DD@@2 ;;DD<D;
X144data = Transpose@8cycle, indata@@All, 18DD@@2 ;;DD<D;
X151data = Transpose@8cycle, indata@@All, 19DD@@2 ;;DD<D;
X152data = Transpose@8cycle, indata@@All, 20DD@@2 ;;DD<D;
X153data = Transpose@8cycle, indata@@All, 21DD@@2 ;;DD<D;
X154data = Transpose@8cycle, indata@@All, 22DD@@2 ;;DD<D;
X211data = Transpose@8cycle, indata@@All, 23DD@@2 ;;DD<D;
X212data = Transpose@8cycle, indata@@All, 24DD@@2 ;;DD<D;
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X212data = Transpose@8cycle, indata@@All, 24DD@@2 ;;DD<D;
X213data = Transpose@8cycle, indata@@All, 25DD@@2 ;;DD<D;
X214data = Transpose@8cycle, indata@@All, 26DD@@2 ;;DD<D;
X221data = Transpose@8cycle, indata@@All, 27DD@@2 ;;DD<D;
X222data = Transpose@8cycle, indata@@All, 28DD@@2 ;;DD<D;
X223data = Transpose@8cycle, indata@@All, 29DD@@2 ;;DD<D;
X224data = Transpose@8cycle, indata@@All, 30DD@@2 ;;DD<D;
X231data = Transpose@8cycle, indata@@All, 31DD@@2 ;;DD<D;
X232data = Transpose@8cycle, indata@@All, 32DD@@2 ;;DD<D;
X233data = Transpose@8cycle, indata@@All, 33DD@@2 ;;DD<D;
X234data = Transpose@8cycle, indata@@All, 34DD@@2 ;;DD<D;
X241data = Transpose@8cycle, indata@@All, 35DD@@2 ;;DD<D;
X242data = Transpose@8cycle, indata@@All, 36DD@@2 ;;DD<D;
X243data = Transpose@8cycle, indata@@All, 37DD@@2 ;;DD<D;
X244data = Transpose@8cycle, indata@@All, 38DD@@2 ;;DD<D;
X251data = Transpose@8cycle, indata@@All, 39DD@@2 ;;DD<D;
X252data = Transpose@8cycle, indata@@All, 40DD@@2 ;;DD<D;
X253data = Transpose@8cycle, indata@@All, 41DD@@2 ;;DD<D;
X254data = Transpose@8cycle, indata@@All, 42DD@@2 ;;DD<D;
X311data = Transpose@8cycle, indata@@All, 43DD@@2 ;;DD<D;
X312data = Transpose@8cycle, indata@@All, 44DD@@2 ;;DD<D;
X313data = Transpose@8cycle, indata@@All, 45DD@@2 ;;DD<D;
X314data = Transpose@8cycle, indata@@All, 46DD@@2 ;;DD<D;
X321data = Transpose@8cycle, indata@@All, 47DD@@2 ;;DD<D;
X322data = Transpose@8cycle, indata@@All, 48DD@@2 ;;DD<D;
X323data = Transpose@8cycle, indata@@All, 49DD@@2 ;;DD<D;
X324data = Transpose@8cycle, indata@@All, 50DD@@2 ;;DD<D;
X331data = Transpose@8cycle, indata@@All, 51DD@@2 ;;DD<D;
X332data = Transpose@8cycle, indata@@All, 52DD@@2 ;;DD<D;
X333data = Transpose@8cycle, indata@@All, 53DD@@2 ;;DD<D;
X334data = Transpose@8cycle, indata@@All, 54DD@@2 ;;DD<D;
X341data = Transpose@8cycle, indata@@All, 55DD@@2 ;;DD<D;
X342data = Transpose@8cycle, indata@@All, 56DD@@2 ;;DD<D;
X343data = Transpose@8cycle, indata@@All, 57DD@@2 ;;DD<D;
X344data = Transpose@8cycle, indata@@All, 58DD@@2 ;;DD<D;
X351data = Transpose@8cycle, indata@@All, 59DD@@2 ;;DD<D;
X352data = Transpose@8cycle, indata@@All, 60DD@@2 ;;DD<D;
X353data = Transpose@8cycle, indata@@All, 61DD@@2 ;;DD<D;
X354data = Transpose@8cycle, indata@@All, 62DD@@2 ;;DD<D;
X411data = Transpose@8cycle, indata@@All, 63DD@@2 ;;DD<D;
X412data = Transpose@8cycle, indata@@All, 64DD@@2 ;;DD<D;
X413data = Transpose@8cycle, indata@@All, 65DD@@2 ;;DD<D;
X414data = Transpose@8cycle, indata@@All, 66DD@@2 ;;DD<D;
X421data = Transpose@8cycle, indata@@All, 67DD@@2 ;;DD<D;
X422data = Transpose@8cycle, indata@@All, 68DD@@2 ;;DD<D;
X423data = Transpose@8cycle, indata@@All, 69DD@@2 ;;DD<D;
X424data = Transpose@8cycle, indata@@All, 70DD@@2 ;;DD<D;
X431data = Transpose@8cycle, indata@@All, 71DD@@2 ;;DD<D;
X432data = Transpose@8cycle, indata@@All, 72DD@@2 ;;DD<D;
X433data = Transpose@8cycle, indata@@All, 73DD@@2 ;;DD<D;
X434data = Transpose@8cycle, indata@@All, 74DD@@2 ;;DD<D;
X441data = Transpose@8cycle, indata@@All, 75DD@@2 ;;DD<D;
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X441data = Transpose@8cycle, indata@@All, 75DD@@2 ;;DD<D;
X442data = Transpose@8cycle, indata@@All, 76DD@@2 ;;DD<D;
X443data = Transpose@8cycle, indata@@All, 77DD@@2 ;;DD<D;
X444data = Transpose@8cycle, indata@@All, 78DD@@2 ;;DD<D;
X451data = Transpose@8cycle, indata@@All, 79DD@@2 ;;DD<D;
X452data = Transpose@8cycle, indata@@All, 80DD@@2 ;;DD<D;
X453data = Transpose@8cycle, indata@@All, 81DD@@2 ;;DD<D;
X454data = Transpose@8cycle, indata@@All, 82DD@@2 ;;DD<D;
X511data = Transpose@8cycle, indata@@All, 83DD@@2 ;;DD<D;
X512data = Transpose@8cycle, indata@@All, 84DD@@2 ;;DD<D;
X513data = Transpose@8cycle, indata@@All, 85DD@@2 ;;DD<D;
X514data = Transpose@8cycle, indata@@All, 86DD@@2 ;;DD<D;
X521data = Transpose@8cycle, indata@@All, 87DD@@2 ;;DD<D;
X522data = Transpose@8cycle, indata@@All, 88DD@@2 ;;DD<D;
X523data = Transpose@8cycle, indata@@All, 89DD@@2 ;;DD<D;
X524data = Transpose@8cycle, indata@@All, 90DD@@2 ;;DD<D;
X531data = Transpose@8cycle, indata@@All, 91DD@@2 ;;DD<D;
X532data = Transpose@8cycle, indata@@All, 92DD@@2 ;;DD<D;
X533data = Transpose@8cycle, indata@@All, 93DD@@2 ;;DD<D;
X534data = Transpose@8cycle, indata@@All, 94DD@@2 ;;DD<D;
X541data = Transpose@8cycle, indata@@All, 95DD@@2 ;;DD<D;
X542data = Transpose@8cycle, indata@@All, 96DD@@2 ;;DD<D;
X543data = Transpose@8cycle, indata@@All, 97DD@@2 ;;DD<D;
X544data = Transpose@8cycle, indata@@All, 98DD@@2 ;;DD<D;
X551data = Transpose@8cycle, indata@@All, 99DD@@2 ;;DD<D;
X552data = Transpose@8cycle, indata@@All, 100DD@@2 ;;DD<D;
X553data = Transpose@8cycle, indata@@All, 101DD@@2 ;;DD<D;
X554data = Transpose@8cycle, indata@@All, 102DD@@2 ;;DD<D;
X611data = Transpose@8cycle, indata@@All, 103DD@@2 ;;DD<D;
X612data = Transpose@8cycle, indata@@All, 104DD@@2 ;;DD<D;
X613data = Transpose@8cycle, indata@@All, 105DD@@2 ;;DD<D;
X614data = Transpose@8cycle, indata@@All, 106DD@@2 ;;DD<D;
X621data = Transpose@8cycle, indata@@All, 107DD@@2 ;;DD<D;
X622data = Transpose@8cycle, indata@@All, 108DD@@2 ;;DD<D;
X623data = Transpose@8cycle, indata@@All, 109DD@@2 ;;DD<D;
X624data = Transpose@8cycle, indata@@All, 110DD@@2 ;;DD<D;
X631data = Transpose@8cycle, indata@@All, 111DD@@2 ;;DD<D;
X632data = Transpose@8cycle, indata@@All, 112DD@@2 ;;DD<D;
X633data = Transpose@8cycle, indata@@All, 113DD@@2 ;;DD<D;
X634data = Transpose@8cycle, indata@@All, 114DD@@2 ;;DD<D;
X641data = Transpose@8cycle, indata@@All, 115DD@@2 ;;DD<D;
X642data = Transpose@8cycle, indata@@All, 116DD@@2 ;;DD<D;
X643data = Transpose@8cycle, indata@@All, 117DD@@2 ;;DD<D;
X644data = Transpose@8cycle, indata@@All, 118DD@@2 ;;DD<D;
X651data = Transpose@8cycle, indata@@All, 119DD@@2 ;;DD<D;
X652data = Transpose@8cycle, indata@@All, 120DD@@2 ;;DD<D;
X653data = Transpose@8cycle, indata@@All, 121DD@@2 ;;DD<D;
X654data = Transpose@8cycle, indata@@All, 122DD@@2 ;;DD<D;

X111exp =

NonlinearModelFit@X111data@@1 ;; 14DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB -0.00219 + 0.000191693 �19�
x F

X111exp@"BestFit"D

-0.00219 + 0.000191693 1.62508x
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Show@ListPlot@X111data@@1 ;; 14DD, PlotRange ® AllD, Plot@X111exp@xD, 8x, 1, 15<DD
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X112exp =

NonlinearModelFit@X112data@@1 ;; 14DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB -0.00238513 + 0.000226237 �19�
x F

X112exp@"BestFit"D

-0.00238513 + 0.000226237 1.62638x

Show@ListPlot@X112data@@1 ;; 14DD, PlotRange ® AllD, Plot@X112exp@xD, 8x, 1, 15<DD

4 6 8 10 12 14

0.05

0.10

0.15

0.20

X113exp =

NonlinearModelFit@X113data@@1 ;; 14DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB -0.00191785 + 0.000166168 �18�
x F

X113exp@"BestFit"D

-0.00191785 + 0.000166168 1.6501x
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Show@ListPlot@X113data@@1 ;; 14DD, PlotRange ® AllD, Plot@X113exp@xD, 8x, 1, 15<DD
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X114exp =

NonlinearModelFit@X114data@@1 ;; 14DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB -0.0020944 + 0.000187687 �19�
x F

X114exp@"BestFit"D

-0.0020944 + 0.000187687 1.63819x

Show@ListPlot@X114data@@1 ;; 14DD, PlotRange ® AllD, Plot@X114exp@xD, 8x, 1, 15<DD
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X121exp =

NonlinearModelFit@X121data@@1 ;; 14DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB -0.00161267 + 0.000160324 �19�
x F

X121exp@"BestFit"D

-0.00161267 + 0.000160324 1.62227x
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Show@ListPlot@X121data@@1 ;; 14DD, PlotRange ® AllD, Plot@X121exp@xD, 8x, 1, 15<DD

4 6 8 10 12 14

0.02

0.04

0.06

0.08

0.10

0.12

0.14

X122exp =

NonlinearModelFit@X122data@@1 ;; 14DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB -0.00145194 + 0.000118936 �19�
x F

X122exp@"BestFit"D

-0.00145194 + 0.000118936 1.66126x

Show@ListPlot@X122data@@1 ;; 14DD, PlotRange ® AllD, Plot@X122exp@xD, 8x, 1, 15<DD
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X123exp =

NonlinearModelFit@X123data@@2 ;; 14DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB -0.00159448 + 0.000156214 �18�
x F

X123exp@"BestFit"D

-0.00159448 + 0.000156214 1.6133x
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Show@ListPlot@X123data@@1 ;; 14DD, PlotRange ® AllD, Plot@X123exp@xD, 8x, 1, 15<DD
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X124exp =

NonlinearModelFit@X124data@@2 ;; 14DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB -0.00133576 + 0.000125712 �19�
x F

X124exp@"BestFit"D

-0.00133576 + 0.000125712 1.63696x

Show@ListPlot@X124data@@1 ;; 14DD, PlotRange ® AllD, Plot@X124exp@xD, 8x, 1, 15<DD
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X131exp =

NonlinearModelFit@X131data@@2 ;; 14DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB -0.00100539 + 0.000137609 �18�
x F

X131exp@"BestFit"D

-0.00100539 + 0.000137609 1.61801x
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Show@ListPlot@X131data@@1 ;; 14DD, PlotRange ® AllD, Plot@X131exp@xD, 8x, 1, 15<DD
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X132exp =

NonlinearModelFit@X132data@@2 ;; 14DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB -0.00155154 + 0.000164489 �18�
x F

X132exp@"BestFit"D

-0.00155154 + 0.000164489 1.63397x

Show@ListPlot@X132data@@1 ;; 14DD, PlotRange ® AllD, Plot@X132exp@xD, 8x, 1, 15<DD
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X133exp =

NonlinearModelFit@X133data@@2 ;; 14DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB -0.00176055 + 0.000176786 �19�
x F

X133exp@"BestFit"D

-0.00176055 + 0.000176786 1.61879x
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Show@ListPlot@X133data@@1 ;; 14DD, PlotRange ® AllD, Plot@X133exp@xD, 8x, 1, 15<DD
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X134exp =

NonlinearModelFit@X134data@@2 ;; 14DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB -0.00103387 + 0.000145468 �19�
x F

X134exp@"BestFit"D

-0.00103387 + 0.000145468 1.62944x

Show@ListPlot@X134data@@1 ;; 14DD, PlotRange ® AllD, Plot@X134exp@xD, 8x, 1, 15<DD
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X141exp =

NonlinearModelFit@X141data@@2 ;; 14DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB -0.00144893 + 0.000119027 �19�
x F

X141exp@"BestFit"D

-0.00144893 + 0.000119027 1.63747x
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Show@ListPlot@X141data@@1 ;; 14DD, PlotRange ® AllD, Plot@X141exp@xD, 8x, 1, 15<DD
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X142exp =

NonlinearModelFit@X142data@@2 ;; 14DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB -0.00170321 + 0.000156386 �19�
x F
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FittedModelB -0.000262054 + 4.40371 ´ 10
-8

�19�
x F

X553exp@"BestFit"D

-0.000262054 + 4.40371 ´ 10-8 1.70584x
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Show@ListPlot@X553data@@1 ;; 27DD, PlotRange ® AllD, Plot@X553exp@xD, 8x, 1, 31<DD

10 15 20 25

0.02

0.04

0.06

0.08

0.10

X554exp =

NonlinearModelFit@X554data@@14 ;; 28DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB -0.000684677 + 8.24391 ´ 10
-8

�19�
x F

X554exp@"BestFit"D

-0.000684677 + 8.24391 ´ 10-8 1.65668x

Show@ListPlot@X554data@@1 ;; 28DD, PlotRange ® AllD, Plot@X554exp@xD, 8x, 1, 32<DD
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X611exp =

NonlinearModelFit@X611data@@18 ;; 30DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB -0.0000908231 + 2.98514 ´ 10
-9

�19�
x F

X611exp@"BestFit"D

-0.0000908231 + 2.98514 ´ 10-9 1.74162x
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Show@ListPlot@X611data@@1 ;; 30DD, PlotRange ® AllD, Plot@X611exp@xD, 8x, 1, 35<DD
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X612exp =

NonlinearModelFit@X612data@@18 ;; 30DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB -0.000518142 + 4.44221 ´ 10
-9

�19�
x F

X612exp@"BestFit"D

-0.000518142 + 4.44221 ´ 10-9 1.72556x

Show@ListPlot@X612data@@1 ;; 30DD, PlotRange ® AllD, Plot@X612exp@xD, 8x, 1, 35<DD
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X613exp =

NonlinearModelFit@X613data@@18 ;; 30DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB -0.000404431 + 1.63179 ´ 10
-9

�19�
x F

X613exp@"BestFit"D

-0.000404431 + 1.63179 ´ 10-9 1.78923x
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Show@ListPlot@X613data@@1 ;; 30DD, PlotRange ® AllD, Plot@X613exp@xD, 8x, 1, 35<DD
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X614exp =

NonlinearModelFit@X614data@@18 ;; 30DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB -0.000431056 + 2.66141 ´ 10
-9

�18�
x F

X614exp@"BestFit"D

-0.000431056 + 2.66141 ´ 10-9 1.76091x

Show@ListPlot@X614data@@1 ;; 30DD, PlotRange ® AllD, Plot@X614exp@xD, 8x, 1, 35<DD
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X621exp =

NonlinearModelFit@X621data@@15 ;; 31DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB -0.000225625 + 8.27961 ´ 10
-9

�19�
x F

X621exp@"BestFit"D

-0.000225625 + 8.27961 ´ 10-9 1.68574x
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Show@ListPlot@X621data@@1 ;; 31DD, PlotRange ® AllD, Plot@X621exp@xD, 8x, 1, 35<DD
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X622exp =

NonlinearModelFit@X622data@@15 ;; 31DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB -0.000538851 + 8.27626 ´ 10
-9

�19�
x F

X622exp@"BestFit"D

-0.000538851 + 8.27626 ´ 10-9 1.68927x

Show@ListPlot@X622data@@1 ;; 31DD, PlotRange ® AllD, Plot@X622exp@xD, 8x, 1, 35<DD
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X623exp =

NonlinearModelFit@X623data@@15 ;; 31DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB -0.000440008 + 8.04808 ´ 10
-9

�19�
x F

X623exp@"BestFit"D

-0.000440008 + 8.04808 ´ 10-9 1.69071x
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Show@ListPlot@X623data@@1 ;; 31DD, PlotRange ® AllD, Plot@X623exp@xD, 8x, 1, 35<DD
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X624exp =

NonlinearModelFit@X624data@@15 ;; 31DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB -0.00061082 + 1.01173 ´ 10
-8

�19�
x F

X624exp@"BestFit"D

-0.00061082 + 1.01173 ´ 10-8 1.67564x

Show@ListPlot@X624data@@1 ;; 31DD, PlotRange ® AllD, Plot@X624exp@xD, 8x, 1, 35<DD
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X631exp =

NonlinearModelFit@X631data@@15 ;; 31DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB -0.000361452 + 8.02935 ´ 10
-9

�18�
x F

X631exp@"BestFit"D

-0.000361452 + 8.02935 ´ 10-9 1.69356x

expfit.nb   63



Show@ListPlot@X631data@@1 ;; 31DD, PlotRange ® AllD, Plot@X631exp@xD, 8x, 1, 35<DD
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X632exp =

NonlinearModelFit@X632data@@15 ;; 31DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB -0.000649099 + 7.51224 ´ 10
-9

�19�
x F

X632exp@"BestFit"D

-0.000649099 + 7.51224 ´ 10-9 1.6991x

Show@ListPlot@X632data@@1 ;; 31DD, PlotRange ® AllD, Plot@X632exp@xD, 8x, 1, 35<DD
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X633exp =

NonlinearModelFit@X633data@@15 ;; 31DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB -0.00073083 + 1.83628 ´ 10
-8

�19�
x F

X633exp@"BestFit"D

-0.00073083 + 1.83628 ´ 10-8 1.6502x
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Show@ListPlot@X633data@@1 ;; 31DD, PlotRange ® AllD, Plot@X633exp@xD, 8x, 1, 35<DD
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X634exp =

NonlinearModelFit@X634data@@15 ;; 31DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB -0.000689452 + 9.46028 ´ 10
-9

�17�
x F

X634exp@"BestFit"D

-0.000689452 + 9.46028 ´ 10-9 1.68271x

Show@ListPlot@X634data@@1 ;; 31DD, PlotRange ® AllD, Plot@X634exp@xD, 8x, 1, 35<DD
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X641exp =

NonlinearModelFit@X641data@@15 ;; 31DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB -0.000648255 + 7.73739 ´ 10
-9

�19�
x F

X641exp@"BestFit"D

-0.000648255 + 7.73739 ´ 10-9 1.68535x
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Show@ListPlot@X641data@@1 ;; 31DD, PlotRange ® AllD, Plot@X641exp@xD, 8x, 1, 35<DD
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X642exp =

NonlinearModelFit@X642data@@15 ;; 31DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB -0.000661835 + 1.13516 ´ 10
-8

�19�
x F

X642exp@"BestFit"D

-0.000661835 + 1.13516 ´ 10-8 1.65859x

Show@ListPlot@X642data@@1 ;; 31DD, PlotRange ® AllD, Plot@X642exp@xD, 8x, 1, 35<DD
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X643exp =

NonlinearModelFit@X643data@@15 ;; 32DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB -0.000810245 + 3.94578 ´ 10
-8

�19�
x F

X643exp@"BestFit"D

-0.000810245 + 3.94578 ´ 10-8 1.58553x
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Show@ListPlot@X643data@@1 ;; 32DD, PlotRange ® AllD, Plot@X643exp@xD, 8x, 1, 37<DD
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X644exp =

NonlinearModelFit@X644data@@15 ;; 32DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB -0.00102383 + 2.40278 ´ 10
-8

�18�
x F

X644exp@"BestFit"D

-0.00102383 + 2.40278 ´ 10-8 1.61025x

Show@ListPlot@X644data@@1 ;; 32DD, PlotRange ® AllD, Plot@X644exp@xD, 8x, 1, 37<DD
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X651exp =

NonlinearModelFit@X651data@@15 ;; 31DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB -0.000700728 + 1.03121 ´ 10
-8

�19�
x F

X651exp@"BestFit"D

-0.000700728 + 1.03121 ´ 10-8 1.67175x
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Show@ListPlot@X651data@@1 ;; 31DD, PlotRange ® AllD, Plot@X651exp@xD, 8x, 1, 37<DD
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X652exp =

NonlinearModelFit@X652data@@15 ;; 31DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB -0.00067847 + 8.8 ´ 10
-9

�19�
x F

X652exp@"BestFit"D

-0.00067847 + 8.8 ´ 10-9 1.68613x

Show@ListPlot@X652data@@1 ;; 31DD, PlotRange ® AllD, Plot@X652exp@xD, 8x, 1, 36<DD
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X653exp =

NonlinearModelFit@X653data@@15 ;; 31DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB -0.000706141 + 9.94051 ´ 10
-9

�19�
x F

X653exp@"BestFit"D

-0.000706141 + 9.94051 ´ 10-9 1.67423x
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Show@ListPlot@X653data@@1 ;; 31DD, PlotRange ® AllD, Plot@X653exp@xD, 8x, 1, 36<DD
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X654exp =

NonlinearModelFit@X654data@@15 ;; 31DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB -0.000464563 + 6.94442 ´ 10
-9

�19�
x F

X654exp@"BestFit"D

-0.000464563 + 6.94442 ´ 10-9 1.6828x
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Show@ListPlot@X654data@@1 ;; 31DD, PlotRange ® AllD, Plot@X654exp@xD, 8x, 1, 36<DD
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indata = Import@"reps.csv"D;
cycle = indata@@All, 1DD@@2 ;;DD;

F11data = Transpose@8cycle, indata@@All, 3DD@@2 ;;DD<D;
F12data = Transpose@8cycle, indata@@All, 4DD@@2 ;;DD<D;
F13data = Transpose@8cycle, indata@@All, 5DD@@2 ;;DD<D;
F14data = Transpose@8cycle, indata@@All, 6DD@@2 ;;DD<D;
F21data = Transpose@8cycle, indata@@All, 7DD@@2 ;;DD<D;
F22data = Transpose@8cycle, indata@@All, 8DD@@2 ;;DD<D;
F23data = Transpose@8cycle, indata@@All, 9DD@@2 ;;DD<D;
F24data = Transpose@8cycle, indata@@All, 10DD@@2 ;;DD<D;
F31data = Transpose@8cycle, indata@@All, 11DD@@2 ;;DD<D;
F32data = Transpose@8cycle, indata@@All, 12DD@@2 ;;DD<D;
F33data = Transpose@8cycle, indata@@All, 13DD@@2 ;;DD<D;
F34data = Transpose@8cycle, indata@@All, 14DD@@2 ;;DD<D;
F41data = Transpose@8cycle, indata@@All, 15DD@@2 ;;DD<D;
F42data = Transpose@8cycle, indata@@All, 16DD@@2 ;;DD<D;
F43data = Transpose@8cycle, indata@@All, 17DD@@2 ;;DD<D;
F44data = Transpose@8cycle, indata@@All, 18DD@@2 ;;DD<D;
F51data = Transpose@8cycle, indata@@All, 19DD@@2 ;;DD<D;
F52data = Transpose@8cycle, indata@@All, 20DD@@2 ;;DD<D;
F53data = Transpose@8cycle, indata@@All, 21DD@@2 ;;DD<D;
F54data = Transpose@8cycle, indata@@All, 22DD@@2 ;;DD<D;
F61data = Transpose@8cycle, indata@@All, 23DD@@2 ;;DD<D;
F62data = Transpose@8cycle, indata@@All, 24DD@@2 ;;DD<D;
F63data = Transpose@8cycle, indata@@All, 25DD@@2 ;;DD<D;
F64data = Transpose@8cycle, indata@@All, 26DD@@2 ;;DD<D;
F71data = Transpose@8cycle, indata@@All, 27DD@@2 ;;DD<D;
F72data = Transpose@8cycle, indata@@All, 28DD@@2 ;;DD<D;
F73data = Transpose@8cycle, indata@@All, 29DD@@2 ;;DD<D;
F74data = Transpose@8cycle, indata@@All, 30DD@@2 ;;DD<D;

F11exp = NonlinearModelFit@F11data@@1 ;; 15DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB 0.00100241 + 0.00036582 �19�
x F
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F11exp@"BestFit"D

0.00100241 + 0.00036582 1.74643x

Show@ListPlot@F11data@@1 ;; 15DD, PlotRange ® AllD, Plot@F11exp@xD, 8x, 1, 17<DD
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F12exp = NonlinearModelFit@F12data@@1 ;; 15DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB 0.00134432 + 0.000404047 �19�
x F

F12exp@"BestFit"D

0.00134432 + 0.000404047 1.75124x

Show@ListPlot@F12data@@1 ;; 15DD, PlotRange ® AllD, Plot@F12exp@xD, 8x, 1, 17<DD
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F13exp = NonlinearModelFit@F13data@@1 ;; 15DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB 0.023234 + 0.00101156 �19�
x F

F13exp@"BestFit"D

0.023234 + 0.00101156 1.63668x
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Show@ListPlot@F13data@@1 ;; 15DD, PlotRange ® AllD, Plot@F13exp@xD, 8x, 1, 17<DD
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F14exp = NonlinearModelFit@F14data@@1 ;; 15DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB 0.00938176 + 0.000466019 �19�
x F

F14exp@"BestFit"D

0.00938176 + 0.000466019 1.69869x

Show@ListPlot@F14data@@1 ;; 15DD, PlotRange ® AllD, Plot@F14exp@xD, 8x, 1, 17<DD
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F21exp = NonlinearModelFit@F21data@@1 ;; 18DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB 0.0116202 + 0.0000396458 �15�
x F

F21exp@"BestFit"D

0.0116202 + 0.0000396458 1.77338x
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Show@ListPlot@F21data@@1 ;; 18DD, PlotRange ® AllD, Plot@F21exp@xD, 8x, 1, 20<DD
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F22exp = NonlinearModelFit@F22data@@1 ;; 18DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB 0.0115172 + 0.0000431857 �19�
x F

F22exp@"BestFit"D

0.0115172 + 0.0000431857 1.78057x

Show@ListPlot@F22data@@1 ;; 18DD, PlotRange ® AllD, Plot@F22exp@xD, 8x, 1, 20<DD
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F23exp = NonlinearModelFit@F23data@@1 ;; 18DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB 0.0251573 + 0.00020661 �19�
x F

F23exp@"BestFit"D

0.0251573 + 0.00020661 1.64007x
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Show@ListPlot@F23data@@1 ;; 18DD, PlotRange ® AllD, Plot@F23exp@xD, 8x, 1, 20<DD
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F24exp = NonlinearModelFit@F24data@@1 ;; 18DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB 0.0187197 + 0.000219314 �18�
x F

F24exp@"BestFit"D

0.0187197 + 0.000219314 1.67487x

Show@ListPlot@F24data@@1 ;; 18DD, PlotRange ® AllD, Plot@F24exp@xD, 8x, 1, 20<DD
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F31exp = NonlinearModelFit@F31data@@1 ;; 22DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB 0.0189188 + 4.87297 ´ 10
-6

�19�
x F

F31exp@"BestFit"D

0.0189188 + 4.87297 ´ 10-6 1.79821x
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Show@ListPlot@F31data@@1 ;; 22DD, PlotRange ® AllD, Plot@F31exp@xD, 8x, 1, 25<DD
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F32exp = NonlinearModelFit@F32data@@1 ;; 22DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB 0.0159663 + 5.17298 ´ 10
-6

�19�
x F

F32exp@"BestFit"D

0.0159663 + 5.17298 ´ 10-6 1.80446x

Show@ListPlot@F32data@@1 ;; 22DD, PlotRange ® AllD, Plot@F32exp@xD, 8x, 1, 25<DD
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F33exp = NonlinearModelFit@F33data@@1 ;; 22DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB 0.0310752 + 0.0000869497 �19�
x F

F33exp@"BestFit"D

0.0310752 + 0.0000869497 1.59358x
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Show@ListPlot@F33data@@1 ;; 22DD, PlotRange ® AllD, Plot@F33exp@xD, 8x, 1, 25<DD

10 15 20

0.5

1.0

1.5

2.0

2.5

3.0

3.5

F34exp = NonlinearModelFit@F34data@@1 ;; 22DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB 0.0254402 + 0.0000485877 �19�
x F

F34exp@"BestFit"D

0.0254402 + 0.0000485877 1.64621x

Show@ListPlot@F34data@@1 ;; 22DD, PlotRange ® AllD, Plot@F34exp@xD, 8x, 1, 25<DD
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F41exp = NonlinearModelFit@F41data@@1 ;; 24DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB 0.0218628 + 1.48735 ´ 10
-6

�19�
x F

F41exp@"BestFit"D

0.0218628 + 1.48735 ´ 10-6 1.74076x
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Show@ListPlot@F41data@@1 ;; 24DD, PlotRange ® AllD, Plot@F41exp@xD, 8x, 1, 27<DD
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F42exp = NonlinearModelFit@F42data@@1 ;; 24DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB 0.0247966 + 1.13024 ´ 10
-6

�18�
x F

F42exp@"BestFit"D

0.0247966 + 1.13024 ´ 10-6 1.77639x

Show@ListPlot@F42data@@1 ;; 24DD, PlotRange ® AllD, Plot@F42exp@xD, 8x, 1, 27<DD
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F43exp = NonlinearModelFit@F43data@@1 ;; 24DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB 0.0408012 + 8.62537 ´ 10
-6

�19�
x F

F43exp@"BestFit"D

0.0408012 + 8.62537 ´ 10-6 1.62557x
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Show@ListPlot@F43data@@1 ;; 24DD, PlotRange ® AllD, Plot@F43exp@xD, 8x, 1, 27<DD
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F44exp = NonlinearModelFit@F44data@@1 ;; 24DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB 0.0378632 + 3.7217 ´ 10
-6

�19�
x F

F44exp@"BestFit"D

0.0378632 + 3.7217 ´ 10-6 1.69894x

Show@ListPlot@F44data@@1 ;; 24DD, PlotRange ® AllD, Plot@F44exp@xD, 8x, 1, 27<DD
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F51exp = NonlinearModelFit@F51data@@1 ;; 28DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB 0.0299306 + 1.10969 ´ 10
-7

�19�
x F

F51exp@"BestFit"D

0.0299306 + 1.10969 ´ 10-7 1.80258x
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Show@ListPlot@F51data@@1 ;; 28DD, PlotRange ® AllD, Plot@F51exp@xD, 8x, 1, 30<DD
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F52exp = NonlinearModelFit@F52data@@1 ;; 28DD, b + d0 * a^x, 8b, d0, a<, x, MaxIterations ® 1000D

FittedModelB 0.0301569 + 1.09252 ´ 10
-7

�19�
x F
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