32. 1stOpt H #EA! (Diffusion Model) S¥ikik KRR

32.1 AARAIRH

(Y SIE &/ g LSy
0.66 - exp(—D - p? - t
1 =qe-<1z< 9.9eipo(.01.ng-2 )>> (32-1)
=1 L
Hrhge DRINNRFRSE (nNEBED , p o2 FAITRERHA 7 RS AR R IR TR
. 3'p
tan(p;) = 370177 (32-2)

~A32-1, tyEAE, QuRARE, HAEMIEINNR.

* 32-1 B
t 0,5,10,15,20,30,45,60,75,90,105,120
q(t) 0,3.87,4.62,4.98,5.21,5.40,5.45,5.50,5.51,5.52,5.54,5.53
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ChartType = 2;

Variable p=[0.1:0.01:20],y;
PlotFunction y= tan(p)-3*p/(3+0.1*p"2);
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ChartType = 2;
ConstStr f=tan(p)-3*p/(3+0.1*p~2);

Variable p=[0.1:0.01:20],y;
PlotFunction y= if(f>5,5,if(f<-5,-5,f));
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LoopConstant m=[2:3.1:101];
LoopConstant v=[5.1:3.1:104];
EnhancedBound = 1;

Parameter p=[m,v];
Function tan(p)=3*p/(3+0.1*p~2);
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No. p No. p

1 4.35378367052702 18 57.0291615831323
2 7.48808641354398 19 60.1496225761141
3 10.5751624468289 20 63.2717206388126
4 13.6511427167985 21 66.3952889411584
5 16.7257079845738 22 69.520180089537
6 19.8025583223923 23 72.6462638614857
7 22.8832678483174 24 75.7734251293724
8 25.9684490866884 25 78.9015619953762
9 29.0582237629262 26 82.0305841384253
10 32.1524537034099 27 85.1604113617219
11 35.2508675693038 28 88.2909723238722
12 38.3531340595535 29 91.4222034345828
13 41.4589045596549 30 94.5540478954731
14 44.5678374146667 31 97.6864548680625
15 47.6796109564739 32 100.819378752088
16 50.7939296792504 33 103.952778559431
17 53.9105263205756
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Constant
p(1:33)=[4.35378367052701,7.48808641354398,10.5751624468592,13.6511427168261,16.7257079845738,1
9.8025583223684,22.8832678483399,25.9684490866884,29.0582237629463,32.1524537034099,35.2508675
693218,38.3531340595364,41.4589045596711,44.5678374146667,47.6796109564883,50.7939296792504,53
.9105263205883,57.0291615831204,60.1496225761141,63.2717206388126,66.3952889411584,69.52018008
9537,72.6462638614857,75.7734251293724,78.9015619953762,82.0305841384314,85.1604113617219,88.2
909723238772,91.4222034345828,94.5540478954731,97.6864548680592,100.819378752091,103.95277855
9431];
IntParameter n=[2,33];
Parameter qe,D;
Variable t,q;
StartProgram [Pascal];
Procedure MainModel;
vari, j: integer;
temd: double;
Begin
fori:=0to DatalLength - 1 do begin
temd :=0;
forj:=1to ndo begin
temd :=temd + (0.66*exp(-D*p[j]*2*t[i]))/(9.9+0.01*p[j]0.2);
end;
qli] := ge*(1-temd);
end;
End;




EndProgram;

Data;

t=051015203045607590105 120;
qt=03.874.624.985.215.405.455.505.51 5.52 5.54 5.53;

fRA5-5 Fortrang FEt AL

Constant

p(1:33)=[4.35378367052701,7.48808641354398,10.5751624468592,13.6511427168261,16.7257079845738,1
9.8025583223684,22.8832678483399,25.9684490866884,29.0582237629463,32.1524537034099,35.2508675
693218,38.3531340595364,41.4589045596711,44.5678374146667,47.6796109564883,50.7939296792504,53
.9105263205883,57.0291615831204,60.1496225761141,63.2717206388126,66.3952889411584,69.52018008
9537,72.6462638614857,75.7734251293724,78.9015619953762,82.0305841384314,85.1604113617219,88.2
909723238772,91.4222034345828,94.5540478954731,97.6864548680592,100.819378752091,103.95277855

9431];
IntParameter n=[2,33];
Parameter qe,D;
Variable t,q;
StartProgram [Fortran];
Subroutine MainModel
integeri, j
real(8) temd
doi=0, DataLength -1
temd =0
doj=1,n
temd = temd + (0.66*exp(-D*p(j)*2*t(i)))/(9.9+0.01*p(j)*0.2)
end do
q(i) = ge*(1-temd)
end do
End Subroutine
EndProgram;
Data;
t=0510 1520304560 7590 105 120;
qt=03.874.624.985.21 5.405.45 5.50 5.51 5.52 5.54 5.53;
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Sum Squared Error (SSE): 0.101453491052375

Root of Mean Square Error (RMSE): 0.0919481244381741
Correlation Coef. (R): 0.99815678524769

R-Square: 0.996316967936003

Adjusted R-Square: 0.995498516366226

Determination Coef. (DC): 0.996310096716061

F-Statistic: 1208.97656161048

Parameter Best Estimate

n 15
ge 5.76656124275871
d 0.000546668972855795
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Function y=p1+p2*x+p3*x"2+p4*xA3+p5/x p6+p7*exp(p8*x);
Data;
x=[1:1:33];
y=[4.35378367052701,7.48808641354398,10.5751624468592,13.6511427168261,16.7257079845738,19.802
5583223684,22.8832678483399,25.9684490866884,29.0582237629463,32.1524537034099,35.25086756932
18,38.3531340595364,41.4589045596711,44.5678374146667,47.6796109564883,50.7939296792504,53.910
5263205883,57.0291615831204,60.1496225761141,63.2717206388126,66.3952889411584,69.52018008953
7,72.6462638614857,75.7734251293724,78.9015619953762,82.0305841384314,85.1604113617219,88.2909
723238772,91.4222034345828,94.5540478954731,97.6864548680592,100.819378752091,103.95277855943
1];

R32-4 =ML RLS
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Sum Squared Error (SSE): 0.250273722191455

Root of Mean Square Error (RMSE): 0.0870864638598896
Correlation Coef. (R): 0.999995683397244

R-Square: 0.999991366813121

2k

Parameter Best Estimate

b0 1.0922568764445

bl 3.11271519740032

Sum Squared Error (SSE): 0.0108575546483993

Root of Mean Square Error (RMSE): 0.0181388204557863
Correlation Coef. (R): 0.999999812734421

R-Square: 0.999999625468877

2 i

Parameter Best Estimate

b0 1.3008607718853

bl 3.07695452961046

b2 0.00105178434676002

Sum Squared Error (SSE): 1.94771212059894E-7

Root of Mean Square Error (RMSE): 7.6825503195286E-5
Correlation Coef. (R): 0.999999999996641

R-Square: 0.999999999993281

Parameter Best Estimate

A28 pl -4.1009742742895

p2 3.12749071784384

p3 -0.000122689644322487
p4 2.8765722643023E-6

PS5 3.96337937292846

p6 -0.0576037524256348
p7 1.53820681929552

p8 -0.120175937532826
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Constant p(8)=[-4.1017248276084,3.12749314377722,-0.000122737568113045,2.8769641186504 1E-
6,3.96411097483594,-0.0575926782013512,1.5382236033313,-0.120174704088587];
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ConstStr f(k)=p1+p2*k+p3*kr2+p4*kr3+p5/k p6+p7*exp(p8*k);
IntParameter n=[2,100];
Parameter ge,D;
XAxis = t;
Variable t,q;
StartProgram [Pascal];
Procedure MainModel;
vari, j: integer;
temd, tq: double;
Begin
for i := 0 to DatalLength - 1 do begin
temd :=0;
forj:=1to ndo begin
tg := f(j);
temd := temd + (0.66*exp(-D*tg”2*t[i]))/(9.9+0.01*tg”0.2);
end;
qli] := ge*(1-temd);
end;
End;
EndProgram;
Data;
t=05101520304560 7590105 120;
qt=03.874.624.985.21 5.40 5.45 5.50 5.51 5.52 5.54 5.53;
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Sum Squared Error (SSE): 0.101453491052375

Correlation Coef. (R): 0.99815678524769
R-Square: 0.996316967936003

KR f

+d

Parameter Best Estimate

n 15
ge 5.76656124275871
d 0.000546668972855795

Root of Mean Square Error (RMSE): 0.0919481244381741

Sum Squared Error (SSE): 0.105917258057039

Correlation Coef. (R): 0.998075161563187
R-Square: 0.996154028129382

Parameter Best Estimate

n 15
ge 5.78175649701827
d 0.000546814659710458

Root of Mean Square Error (RMSE): 0.0939491254425497

Sum Squared Error (SSE): 0.103004531093148

Correlation Coef. (R): 0.998128558277179
R-Square: 0.99626061884848

2 i

Parameter Best Estimate

n 15
ge 5.76511224323693
d 0.000548624457556943

Root of Mean Square Error (RMSE): 0.0926483185191667

Sum Squared Error (SSE): 0.101452445242983

Correlation Coef. (R): 0.998156804302708
R-Square: 0.996317005975794

ARt

Parameter Best Estimate

n 15
ge 5.76656294399161
d 0.000546667311814592

Root of Mean Square Error (RMSE): 0.0919476505241721
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