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1 //There are many test examples located in the folder: examples)
2
3 //Nonlinear regression: any No. of variables and parameters, any user-defined function
4 Title "NLReg Demo - 1":
5 Parameter bl, b2, b3, bd:
6 Variable x, yr
7 Function y=exp(bl*x)+exp (b2*x)+b3*3in(bi*x);
€ Data;

m>
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21 NewDivision "NLReg Demo - 2":

22 //Data may be in codesheet, the simplified formation is like below:
23 Function y=exp (bl*x)+exp(b2*x)+b3*sin(bd*x);

24 DataFile "CodeSheetl[R2:B11]"; //Press F2Z to viev data

25

26 NewDivision "NLReg Demo - 3";
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(% 15t0pt - [FAMyApp\App 8\1stOpt Net 8.0 (New UD_D7\Total Demo.mf]

it &8 B 15 188 #Bx Zy

DE~-\J 2§ %R {6i0H L - [Total Demomef] L
-

P b s lB e -  EremE | D fEsddeRn | GHASE | O % R |
Zfitllftﬂigﬂlljféﬂl | 4 B @ g EE | b Cwiw e v v | ST
el - HLRez Demo — 1. i 1 //There are many test examples located in the folder: examples\
[Elz - MReg Demo - 2... [ | 2 . . . . .
E3 - HLReg Deme - 3. 3 //Nonlinear regression: any No. of variables and parameters, any user-defined function
54 - HLReg Demo - 4. 4 Title "NLReg Demo - 1"

[E5 - HReg Deno - 5. 5 Parameter bl, b2, b3, bd:
ES - HLReg Demo - 6. 6 Variable x, ¥;
7 Function y=exp(bl*x)+exp(b2*x)+b3*ain(bd*x):
[El7 - HLReg Demo - T
g Data;
[El& - HLReg Demo & . v
[El® - HLReg Deme 9 . .. 102 3
[E110 - HLEeg Demo 10. .. 11 2.1 4.1
[El 11 - HLEeg Demo 11... |z 12 2.2 4.3
EIZ = Eguation Solw. .. 13 2.3 4.5
[E113 - Equation Solw. .. 14 2.4 4.6
[E14 - Equation Solv. .. 15 2.5 4.8
[E15 - System Equati. .. 16 2.6 5.0
[E116 - ODE Function ... 17 2.7 5.1
[E17 - Function Opti. .. 18 2.8 5.3
[E18 - Rosenbrok fum. .. 2-2 3.3
19 - Ackley functi. a5
(E)20 - FReg Deno 12 L o T——— S
EZI - ODE Eegressio... 22 //Datji may be in codesheet, the .i‘)_m{.Jllled formation i1s like below:
ODE Regressio. 23 Function y=exp(bl*x)+exp (b2*x)+b3*3in(bd*x); .
_ i 24 DataFile "CodeSheetl[RZ:B11]™; //Press FZ to view data
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HALEE: BRAZBIEEE We01)
HHEREE: FFMsh g

4752 (RMSE) : 0. 00502907435015007
BEEPEISH (5SR): 0,00515945411914482
BT (R): 0. 99557313548569
TS Z A R°2): 0.99714830685017
{ZIERTEFT (Adj. R°2): 0.997119931624252
WEERA (IC): 0.9971451732T2756

FA R Chi-Square): 0.0117156816135617
Féfiit (F-Statistic): 35130, 6912231831

B REEH

ml -1.54127315726628
mZ —4. 01728273806273
m3 450. 592010531543

Ho. FINE ¥ HHE ¥

DE-H| $BRw o8 7z 1F A-d.= < % A K Il
MountCurve EESERE
v = [(-1.5412T315T28625)/ (-4. 01T, T B2T3 Jkexp (-0, Sksqr [ (x—450. §92010531543)/ (-4, 01T, T B2T3])) N

1 1.900154932E-36 5. 35102865751 TH3E-36
2 4 AN9RPT2RTE-35 1 22 1ARGR4TRSATIE-34 %
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% MultiView - [Untitled

(B
D@ H +ERH | A-> BR-BEDNEL & ~ |45 82 3wy Il
El MountCurve

c | [} E F G |
(-1.54127315726628)/(-4.01728273886273)"exp(0-0.5

1 |y=mil/m2*exp(-0.5 * sgr((x - m3) / m2))

Biry v EapiE=] EiE
3 |1.900154932E-36 5.33102865751793E-36  |m1 -1.54127315726628
4 [4.909527267E-35 1 22186564765371E-34  |m2 -4.01728273886273
5 |1.079724979E-33 260777978635935E-33  |m3 |450.892010531543
6 [226845027E-32 5 23127660613361E-32
7 |4.200426782E-31 9.86356165033485E-31  FFTEE(RMSE) 0.00502907435015007
8 [7.470823888E-30 1.7480310891545E-29 BEPLHNER) 0.00515948411914482
9 [1.38039233E-28 2.9117484379299E-28 ’E 231 (R) 0.99857313546889
10 [1.884617908E-27 4SSETTISEETTE2IE-ZT  HEERMTEHMA'Z)  |0.9971 17
1_|3.24679797E-26 6.70858887937276E-26  ZERIFFI(AGL R"2)  [0.997119931824252
12 [4.307089726E-25 9.27905621851535E-25 0.997148173272756
13 |5.594189798E-24 1.20632893171472E-23
14 [5.886533047E-23 1.47408621104906E-22 0.0242482697576981

15 |9.568061632E-22

1.69300230183965E-21

3.48087372551793E-36

16 |1.062529498E-20

1.82762635936405E-20

2.08653122015983

17 |9.389969973E-20

1.85441355200955E-19

ARt EE 0.0004267189787554162

18 |9.52456603E-19

1.76854072219297E-18

18 |9.411972992E-18

1.58530516774402E-17

20 |8.180596914E-17

1.33567249070937E-18

21 |6.485057458E-16
2 |4 LU

1.057733835858378E-15

Sheetl
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F Python & 5 9% 5 & iR

E)2 - Pythor-l [184]
[E]3 - Pythen2 [178]
[El4 - Road Rainfall-

195

187 Variable Flow:
182 Variable BOD [Output];

199 Variable COD [Output];

200 Parameter k=[0,1]:

201 VarParameter 50_BOD=30[1,100

203 Parameter k1=[0,1];
204 VarParameter 50_COD=30[1,]:
205 Constant Area=295:

206 Constant dr=10;

207 Algorithm = UG02([3]:

208 PassParameter hj(0:1);

@ Total Demo.mff

209
4 4 @ »— b4 210 Starffrogran [Python]
211
EEirars x|| 212 5 = s0_son

213 S1 = S0_COD
214 for i in range (Datalength):

L1

184 //Auto-calibration of water quality modsl
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[El1 - Road Rainfall-... 193 NewCodeBlock "Python-1

196 Title "Road Rainfall-runoff and Water Quality Modelling™;
//unit: l/min

/J/unit: mg/m*3/hr
//unit: mg/m 2/hr

s/unit: 1/mm
//unit: mg/m*2
202 VarParConst S0_BOD= [33,nan,nan,nan,nan,nan]:

//unit: 1/mm
//unit: mg/m*2
2

//uni

//unit: minutes

215 BOD[i] = k * 5 * Flow[i] * 60 / Area
216 S =5 - BOD[i] * dt / &0
217 if 5 < 03

@ D a 1’"" n - i
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< 1stOpt - [Untitled1]
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91 - CodeBlock [4]
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t19 =X

1 [SEezESoriph [Python]: N
2 PythonVersion=3.&;

3 import sys

4 print (sys.version)

5 EndScript;

) E—— v
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nezecne L ]

RENEHIE | RERSLE

1979 y = ({1/(pl-x2)~2-(1/ (p2-xl))+x2+1/ (p3-12))/ (((pd- ~ 3

1980 y = (x2+p1) ~p2+(1/ (p3+x2) ~0.5) * (pd+x2) +{1/ [p5-x1} ~ [ =l
1981 ¥ = ({ (k2% [{pl+x2)~0.5) - ({1+p2*K2- [ {1+p3*x1+pi*x2+ 74 W HEE
1882 v = (({(l+exp(pl*xl)+exp (p2+x2)+exp (p3*x3) )/ (pdtexp

1983 ¥ = ({(1/{pl+xl)~0.5)* (1+p2*x2))* (p3-x1))* ({{pd-x1l B

1984 y = ({({1/(pl+xl)}* (1+p2/x1+1/ (p3+x2) ) )/ {{{{1+exp(

1985 v = (p1/x1+1+p2/x1)~{({(p3*x2)* (pd~x2))*(p5+x3-((p 54

1986 v = (l+exp (pl*xl)+exp (p2*x2)+exp (p3*x3) )/ (pd+exp(p -

1987 v = ({(1/{pl-x3))*{({x+p2) ~p3) "~ {{{xl+p4) “pS) / ({x+p 4

1988 ¥ = ({({{{(pl-%2)~2)*(p2~x1)}~ ({p3/xl+x2)* {(1/ (pd+

1983 ¥ = ({({({pl+xl)~0.5)*({(p2-x1)~2+(x24p3) ~p4) "~ ({l+p &

1990 v = (x3-({pl~x1l)* (p2/x3))+(1/ (p3+xl) )~ ({x1+pd)~p5)

1991 y = (({x1)~({{l+exp(pl*xl)+exp(p2*x2)+exp(p3*x3))/( 21

1892 y = (1/{pl-x3)-(p2-%2] - (exp (p3-x3) ) + [ {p4-x2) ~2) * {{ 1

1993 v = ({(({l+exp(pl*xl)+exp(p2*x2)+exp (p3*X3))/ (pdtex

1994 y = ({{{l+exp(pl*xl)+exp (p2*x2)+exp (p3*x3))/ (pd+ex T T T T T
1995 v = ({({pl/x2)*1)* (1/ (p2+x3) - (p3*k3- [ (x+p4) 2°p5) ) - o 0 1 2 3 4 5 6 7 8 ] 10 1 12 13 14
1995 y = (1/(pl-x3)"3)/( (1+p2/x3) / { (p3+x1)~0.5)) - (({{(x ~

. » |y =
R | HEEE BELT 3 = ((texp (plwed ) exp (pFhx? Jtexp (piwed) 1/ (pdtexp (ke )+ exp (pPax?) texp (pTHx3) -

FR#A ¥ = (0((1+exp (ploxl)+emnp (pE¥xl ) texp (p3x3) )/ (pdtexp (pSral )+ enp (phra2) texp (pTrad) ) )/ exp ((1. ..

25 9% B{ENE: R = 09950285 [953] EhNEREEL 762
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dy? 3
dt

a-y?

b
kz =a-n(t) + —exp(y)

B

t111121314151617181.9221,222324,252672.72.829,3

0.909,0.706,0.363,0.079,-0.226,-0.474,-0.765,-1.183,-1.436,-1.573,-1.811,-1.937,-1.869,-2.013,-1.679,-1.668, -
1.465,-1.146,-0.791,-0.586,-0.282

0.051,0.276,0.435,0.611,0.807,1.119,1.307,1.514,1.673,1.847,2.168,2.389,2.453,2.693,2.648,2.413,2.288,2.27
1,2.564,2.392,2.197

MRS Ha M b
AR :

Variable t,y,z;
ODEFunction y"=a*y"2;
z=a*In(t)+b/exp(y);

Data;
mn vy z
1 0.9090.051

1.1 0.7060.276
1.2 0.3630.435
1.3 0.0790.611
1.4 -0.226 0.807
15 -0.474 1.119
1.6 -0.765 1.307
1.7 -1.183 1.514




1.8 -1.436 1.673
19 -1.573 1.847
2 -1.811 2.168
2.1 -1.937 2.389
2.2 -1.869 2.453
23 -2.013 2.693
24 -1.679 2.648
25 -1.668 2413
2.6 -1.465 2.288
2.7 -1.146 2.271
28 -0.791 2.564
2.9 -0.586 2.392
3 -0.282 2.197

< 1stOpt - [Untitledd]
¥t BF TIE 188 H#Bx #5

Dw-H X0 o GE | - [titledils L& |
5 P o= hd - o o -l SNy =
A — E ot | EXEsiaen | EsRE D& R | |
Xt | RBR | A SEIRE R GBEEAD
3 ¥ B
[E)2 - CodeBlock [47] : ol ]
[E3 - CodeFlock [28] b=
[E4 - CodeFlock [30] =
[E5 - CodeFlock [27] > -
#
R L
fe
(%7
&
-2 T
2 3
t
R=0.5575; Adj. R"2=0.5541; DC=0.5317; RMSE=0.0721%; S5S5E=0.1042
3= A
t I @9=% FBRY: 0:00:08
I RNSE: 0.0831954T00808081
EF=H X||ssR: 0, 27887T941685014
® Untitledl * R: 0.995070299703547
IC: 0.988515663406159
a: 1. 9181853025T463
b: 0. 147500069490972
¥ OHIE ;-3 1747270079232
A0 R .
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M B#F IE I1E%E (BF =3

I Dw~-WHiE® R RROE | - [Untatledlt L% |
=B S TEkeones | sk | G HEEEE | D& R | |
Xt | RBR | X6 biRe R GRERED
_ . R
[E2 - CodeFlock [47] (i~
E3 - CodeBlock [28] 21 7=
[El4 - CodeBlock [an]
[El5 - CodeBlock [27] w t
N e

&

; J

t
B=0.882&6; Adj. R~2=0.8B82&; DC=0.3E53; BMSE=0.05251; SSE=0.172¢

A 1 .
t1@9=% FEE 0:00:08
It BMSE: D.0531054700505061
BEHRXH X||ssR: 0.2785T941695014
@ Untitledl % R: 0. 995070239703547

DE: 0. 958515663406159
ai 1. 91818630257463
b 0. 147500069490872
¥ ¥NE : -3 1747278079232
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y2 5 y3 BIWIEEAE 53 ) 25 p2 1 p3, € & Hu .
Initial ODE Value y2=p1=[1.8%10"4,1.4*10"7], y3=p2=[1.8*10"3,1.8%10"5];
56 B 5] K AR ARG

Constant  u=3.9139*107(-5);

Parameter k1= [0.0001,50];

Parameter k2= [0.0001,1];

Parameter k3=[0.0001,1];

Parameter k4=1[0.1,1];

Parameter k5=[0.01,1];

Parameter k6= 1[0.1,1];

EnhancedBound = 1;

InitialODEValue t=1, y1=1.4*10"8,y2=p1=[1.8*10"4,1.4*10"7], y3=p2=[1.8*10"3,1.8*10"5], y4=1212,y5=0;
Variable t,y4;

ODEFunction

y1'=u*(yl+y2+y3+y4d+y5)-k1*(y3+yd)*y1l/(yl+y2+y3+yd+y5)+k2*y5-u*y1l;
y2'=k1*(y3+y4)*yl/(yl+y2+y3+yd+y5)-k3*y2-u*y2;

y3'= k3*(1-k5)*y2-k4*y3-u*y3,;

y4'= k3*k5*y2-k6*y4-u*y4;

y5'= kd*y3+k6*y4-k2*y5-u*y5;

Data;

t=31,59,90,120,151,181,212,243,273,304,334,365
y4=37567,23862,77756,248609,354347,343100,261263,119096,101654, 87612,79591,60879;

#t 2% IR 1E® REE =%

Dowe - BB W | fids 2 - Dnneals L4,

PP S B remes | O iosiieke | GEEEE | D& 2 |
sk | e | 2eE

) Examples

Bl % - 300,000

| Buto-ealibration B 250,000
| BenchMark

-]

350,000

| Constrained Function - 200,000
| Equation Solve =

| Ezcesis 150,000
| External Files
| Function Chart and Int 100,000
| Mix Program
| ODE Equations 50,000
| Optimization
| ather

| Others

. Regression and Curve F Ko 0.99116526059427

EMHEOEREMRERES

R s S e e e e B S e S S
40 50 80 70 80 S0 100 110120 130140150 160170 180 150 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 350
t

| Tonlbox Exanples IC: 0.982319431827328
@ Balance ntf pl: BTES344 ADZTEEOT
$2: -B495204. BEITETET
@ Caleulator nie Kl: 0. 17T6713508996101
@ E0QCap. nEf K2: 0. 00630292 167022445
s Fors vl Mome ¥ 5 0. D90300004580444

T — C 0. 134338585040305

kd:
HF ] =40pt. G m k5. 0. 0S4B4836587135T11
B Rt 0. 100000000691T46 |

python Iﬂé\:}
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(& w0 mmpom o et e o eet T e

wit RE BF TIE TEE®E KBx =6

DE-B|E@ 7T REE - memkia

nee) L&

¥ S B - | Erases | EDrastiees | xHsRE D 2 R |

B4 - CodeBlock [27] 111 Variable x,v1,v4;

&5 - myfanction [20]
[El6 - CodeBlack [14]

20 B ——

i ﬁﬂ?ﬁ;g@ |2 B @ O IEES | T oot v3 v | S@w

[E1 - CodeFlock [22] 108 NewDivision; =
[El2 - CodeBlock [35] 109 Title "myfunction";

B3 - CodeBlock [19] 110 Parameter k1,k2,k3 :

112 ODEFunction y1'=kl*yl:
113 ¥2'=k1*yl-k2*y2;

114 ¥3'=k2*y2-k3+y3;
E)7 - Codeblock [4] 115 ¥4 =k1*y1+k24y2+k3+y37
[El8 - CodeBlock [11] 116 data;
[El9 - CodeBlock [10] 117 //x,¥1,yé=
[E10 - Longhberangh [50] || 118 ¢ 0.9922  0.0000 H
(E11 - CodeBlock [7] 119 3 0.9602  0.0169
[E12 - CodeBlock [531 120 28 0.8352 | 0.0746
[E]13 - CodeBlock [111 121 53 0.5316  0.2409
122 78 0.2798  0.4348
123 103 0.1241  0.6058
124 183 0.0175  0.7922
4 ®=x 125 303 0.0000  0.2666
| 126 4&3 0.0000 0.8777
SR x|| 127 €03 0.0000  0.8799

® WBINEL neE 220
129 NewDivision;
130 Variable t,x7
131 ODEFunction x'=r*(1-x/m);
132 Data; il

>~ [0 mze 1200 19

Size: TEE Modi fied: 2016/3/T 11:12:14
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" 3 EO3 300
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0.95 ]
0.8
035
058
075
0.7
065
05
055

_ o5
™ 0.451
0.4
0.35
0.3
0.25
0.2
0.15
0.1
0.05
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o 50 100 150 200 250 300 350 400 450 500 550 600
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| & MFN - [F\MyApph\App 8\1st0pt Net 8.0 (New UT)_ D?\E:mE\Toolbox Examples\MEm EE _E [ [ |

ple:
[ wrvzmaz & x |
| mEmem: *fﬁlﬁﬁ ﬂ%-'klﬁﬁ f%?‘lﬁﬁ Ulli‘? W’"I xifl
RSN Quadratic 1 v 20-30
il .
© AR : 7 i
O 5k Bl W
- 1 |24z 43.9478898301
ALY = 850 _ 2 2% 301 537930824
O mEEY = ggﬁ: =§g 3 j3s3 3431572788958
FEREREEH ] 5004 4 |298 309.667899535
O = 250 1 ! 5 |183 180.237124390
;i1
B sz a0 0 i 6 [206 239177872196
{BEFE: 1 - g| T y f Ml | 7 |30 292 589268494
300 i 8 |228 234,
MFENHEZH J 250 9 |43 145 475309731
BRxiENE ¥ fgg_ ! I ; 'en 10 315 316.048471318]
e 1 481 447 8282702729
0 10 20 30 40 50 B0 FO 80 80 100 110 120 130 140 150 160 Hz 429.884287422
13 240 272.880685077)
éﬁgu | 14 lass 431567920915
Eg ?Eg} B0 {8%E): 00:00:00:47 15 395.403778115¢
%(BM SE): 19. 1340741356606 16 137257483722
A1 [S5R): ROTT4. TEIR440TTE 17 341.844650169 1
ERJ n 9BE52084TBESAST
; J5(R°2): 0. 9TTIT4E62T0025 18 333.4482248477
EE [DC) 0. 97T173466270028 19 130.587536722¢
20 342.998123150¢
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| < MFN - [F\MyAppiApp 8\1st0pt Net 8.0 (New UI)_| DT\B&EHE\TDDHJQ:( Examples\MEE §mp e; EE _? u‘

|| wrnz=ins 2 I
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“RegStartP” 5 “RegEndP” Ml J< 88 7 A 4 i€ 1005 2o Ok dh AN 25 1k 1,
BEATHEE AN RIEEE BT 5 R AU SR 3 A 141 41, 81 RegStartP=[1:5:10];”
Lj “RegEndP=[130,136,141];”, ¥ 7 5 B3 AR IX H] “1 % 1307, “5 % 136”7
A “10 & 1417 #HATHR

RegStartP=[1:5:10];

RegEndP=[130,136,141];

Function y = p1*exp(-2.77*((x-p2)/p3)*2)+pl*exp(-2.77*((x-5*p2)/p4)"2)+
a0*exp(-0.5*((x-al)/a2)"2)+2*a0*exp(-0.5*((x-2*al)/a2)"2);

Data;

1428,2857,5714,8571,11429,14286,17143,20000,22857,25714,28571,31429,34286,37143,40000,42857,45714,48




571,51429,54286,57143,60000,62857,65714,68571,71429,74286,77143,80000,82857,85714,88571,91429,94286,
97143,100000,102857,105714,108571,111429,114286,117143,120000,122857,125714,128571,131429,134286,13
7143,140000,142857,145714,148571,151429,154286,157143,160000,162857,165714,168571,171429,174286,177
143,180000,182857,185714,188571,191429,194286,197143,200000,202857,205714,208571,211429,214286,2171
43,220000,222857,225714,228571,231429,234286,237143,240000,242857,245714,248571,251429,254286,25714
3,260000,262857,265714,268571,271429,274286,277143,280000,282857,285714,288571,291429,294286,297143
,300000,302857,305714,308571,311429,314286,317143,320000,322857,325714,328571,331429,334286,337143,
340000,342857,345714,348571,351429,354286,357143,360000,362857,365714,368571,371429,374286,377143,3
80000,382857,385714,388571,391429,394286,397143,400000;
0.0159,0.0294,0.0540,0.0832,0.1769,0.3010,0.4822,0.8909,1.4673,2.6091,3.9487,6.1861,10.2854,14.1971,20.815
4,27.9622,34.1893,50.9944,52.8896,74.7148,78.2739,94.8341,97.1913,106.9074,110.5764,99.7094,95.2368,100.9
800,95.3051,84.7236,72.5028,63.7613,53.8688,45.3433,47.6868,39.2611,41.2603,38.4826,41.0614,42.8718,52.42
47,54.6309,58.5655,57.6910,62.2335,63.6598,74.5593,76.3657,76.8343,76.4166,73.9337,83.6326,79.5735,77.333
3,82.7579,74.8436,70.2986,69.1072,62.9654,63.9911,63.3608,54.3341,54.7983,54.1602,50.5028,46.6765,37.3148
,35.4733,31.4011,31.6141,29.3181,29.2092,25.6456,23.5434,21.6426,20.5469,21.0379,23.0230,23.3786,22.6132,
28.5862,29.2285,34.6253,40.5241,43.5328,44.4078,55.3422,63.8790,70.3837,64.7925,84.1060,85.2346,96.3957,1
01.5065,101.5635,125.4770,123.0295,116.8548,132.5786,146.0718,152.3447,149.5277,149.2917,167.8167,140.3
957,146.2560,140.2877,150.3306,151.0844,135.0494,124.1520,128.2794,121.8187,127.7168,109.3237,98.8645,1
01.0413,95.4619,82.9761,108.2798,173.0225,125.9043,55.3894,48.4749,40.5538,32.5134,30.7203,26.0722,21.65
62,19.8353,16.4291,14.3602,11.6957,8.8610,7.2047,6.0873,5.1435,4.1757,3.0479,2.7644,2.1079,
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12. MEE (LP) HERMBAHTEA

Algorithm = LP;
Constant n=1000;
N ., MinFunction 0O;
7,
/ﬁﬁ/ﬂzﬂ:/ﬁ 4*X1+X2:1;
For(i=1:n-2)(x[i]+4*x[i+1]+x[i+2]=i+1);
X[n-1]+4*x[n]=n;

Algorithm = LP;

E EF H 7 Constant n=1000;

o % jﬁq: 2 Function 4*x1+x2=1,

ﬁiﬁ/iﬁ For(i=1:n-2)(x[i]+4*x[i+1]+x[i+2]=i+1);
X[n-1]+4*x[n]=n;

13, SCARSCAREER (T4
ol AT TR AAORAF 2. LA 10 T H 0-1 0 jm] A5, SCA K A7 4% =X

W (P4 kp_ 100 2.txt)

10

986 589 848 314 255 905 435 607 979 749
675 233 95 576 495 625 509 544 904 548
2557

A

Constant nbltems = "kp_10_2.txt[1]";

Constant weights(nbltems) = "kp_10_2.txt[2]";

Constant prices(nbltems) = "kp_10_2.txt[3]";

Constant knapsackBound = "kp_10_2.txt[4]";

BinParameter x(nbltems);

Algorithm = LP;

MaxFunction Sum(i=1:nbltems)(prices[i]*x[i]);
Sum(i=1:nbltems)(weights[i]*x[i]) <= knapsackBound;
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B “VarParConst” IR 52 SCHTTHI P & VR AR . @0 ~%1, S0_BOD RiF
DA A R AEL, REEH “NAN” KR,

//Auto-calibration of water quality model
Title "Road Rainfall-runoff and Water Quality Modelling";

Variable Flow; [lunit: I/min
Variable BOD [Output]; [lunit: mg/m~2/hr
Variable COD [Output]; [lunit: mg/m”~2/hr
Parameter k=[0,1]; [lunit: 1/mm

VarParameter SO_BOD=30[1,100,1,]; //unit: mg/m"2
VarParConst SO_BOD= [33,NAN,NAN,NAN,NAN,NANTJ;
Parameter k1=[0,1]; [lunit: 1/mm
VarParameter SO_COD=30[1,]; /lunit: mg/m~"2
Constant Area=995; [lunit: m"2
Constant dt=10; /lunit: minutes

StartProgram;
Procedure MainModel;
var
i integer;
S, S1: Double;
Begin
S:=S0 BOD;
S1:=S0_COD;
for i := 0 to DataLength - 1 do begin
BOD[i] := k * S * Flow[i] * 60 / Area;
S:=S-BOD[i] * dt/ 60;
if S<0thenS:=0;
CODIi] := k1 *S1 * Flow[i] * 60 / Areg;
S1:=S1-CODJ[i] * dt/ 60;




if S1 <0thenS1:=0;
end;
End;

EndProgram;

//Auto-calibration of water quality model

Data;

0,0,0,6.7,8.6,8,6.3,4.8,4,3.2,3.4,3.6,2.45,1.3,1.25,1.2,1.5,1.8,2.1,1.7,1.3,0.9;
0.000,0.000,0.000,4.040,5.186,4.535,3.647,2.402,2.086,1.737,1.896,2.062,1.426,0.768,0.746,0.724,0.935,1.158, 1.
393,1.162,0.915,0.651;
0,0.000,0.000,10.101,11.928,11.095,7.978,5.210,4.462,3.666,3.793,3.908,2.659,1.411,1.432,1.447,1.779,2.098,2.4
06,1.982,1.542,1.085;

Data;

0,0,0,0.8,4,5.7,5.2,4.8,3.3,1.8;

0.000,0.000,0.000,2.894,13.749,19.248,15.365,14.183,9.452,4.993;
0.000,0.000,0.000,5.307,28.945,32.653,25.713,23.156,15.721,8.466;

Data;

0,0,0,0,0.3,0.6,1.8,4.4,7.5,5.35,3.2,2.35,1.5,0.9,0.3;
0.000,0.000,0.000,0.000,1.990,3.075,14.111,14.858,22.161,15.969,9.648,7.015,4.432,2.876,1.031;
0.000,0.000,0.000,0.000,3.437,6.513,17.367,31.839,49.749,37.101,23.156,17.005,10.854,6.513,2.171,

Data;
0,0,0,0.2,0.3,0.6,4,6.7,7.65,8.6,6,3.4,2.45,1.5,3.25,5,3.8,2.6,1.4,1.25,1.1,0.95,0.8,0.65,0.5,0.61667,0.73333,0.85,0.
96667,1.0833,1.2;
0.000,0.000,0.000,0.277,0.271,0.398,2.894,4.444,5.305,6.223,3.781,1.825,1.315,0.805,1.538,2.050,1.596,1.118,0.
616,0.535,0.458,0.384,0.314,0.247,0.184,0.231,0.280,0.331,0.383,0.437,0.492;
0.000,0.000,0.000,0.422,0.579,1.122,6.513,8.888,9.918,10.890,7.055,3.690,2.659,1.628,3.234,4.523,3.437,2.352,1
.266,1.156,1.039,0.917,0.788,0.653,0.513,0.638,0.766,0.897,1.030,1.165,1.303;

Data;
0.000,0.000,0.300,0.700,3.100,17.100,7.500,4.200,0.900,0.600,0.300,0.350,0.400,0.400,0.400,0.378,0.356,0.333,0
.311,0.289,0.267,0.244,0.222,0.200,0.233,0.267,0.300,0.333,0.367,0.400,7.022,13.644,20.267,26.889,33.511,40.1
33,46.756,53.378,60.000;
0.000,0.000,0.416,0.507,4.486,12.374,4.070,4.052,1.248,0.832,0.416,0.485,0.555,0.555,0.555,0.519,0.484,0.449,0
.415,0.381,0.348,0.316,0.284,0.253,0.295,0.338,0.380,0.422,0.464,0.507,8.163,14.444,19.350,22.880,25.035,25.8
15,25.218,23.247,19.899;
0.000,0.000,0.796,1.815,8.786,29.904,12.211,7.851,1.899,1.266,0.633,0.749,0.868,0.868,0.868,0.820,0.772,0.724,
0.675,0.627,0.579,0.531,0.482,0.434,0.492,0.547,0.597,0.643,0.685,0.724,11.442,19.782,25.747,29.330,30.536,29
.363,25.814,19.885,11.578;

Data;

0,3.9,7.3,1.6,0.3,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,3.2,48.0,13.6,13.65,13.7,13.4,13.1,7.75,2.4,1.2,0.7;
0.0000,3.7628,8.3638,1.9296,0.3618,0.0000,0.0000,0.0000,0.0000,0.0000,0.0000,0.0000,0.0000,0.0000,0.0000,3.
2804,31.8392,15.5819,14.4045,13.2181,13.7367,14.2191,8.4121,2.6050,1.4472,0.5065;
0.0000,6.1146,11.0050,2.7980,0.5608,0.0000,0.0000,0.0000,0.0000,0.0000,0.0000,0.0000,0.0000,0.0000,0.0000,5
.2101,75.2563,18.8623,19.7548,20.6533,21.0090,21.3286,11.6834,3.3286,1.6643,1.0131,
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Parameters x1,x2,x3;
Variable y, t1, t2, t3;
XAXis = t2; //Variable Name
YAxis = (OutPut)"2;
Function y=x1+t1/(x2*t2+x3*t3);
Data;
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1 Title "Production capacity constrained EOQ"; -
2 Constant d1 = 400, 42 = 300, 43 = 300,

3 pl = 1300, p2 = 1100, p3 = 900,

4 scl = 10000, sc2 = 12000, sc3 = 13000,

5 hel = 1, he2 = 1.1, he3 = 1.4z

€ Parameter g({l:3)[0.01,99999];

7 Algorithm = DE;

8 Minimum = True;

9 Function (scl*dl/gl) + (sc2*d2/g2) + (=sc3*d3/g3) +

10 { hol*gl*{ 1 - d1/pl) + hc2*g2*{l - d2/p2)

11 + hed*ga* (1l - da/p3))/a:

12 dlfpl + d2/p2 + d3/p3 + 1.5*{dl/gl + d2/q2 + d3/q3) <= 1;
13

14 NewDivision;

15 Parameter x1[0,], x2, x3[0,10];

16 //Algorithm = LP;

17 Maximum = True;

18 Function 3*x[1]+2%*x2+4%x3;

19 {3.1+41) *x[1]+2.3*x2+1.4*x3 <= 12.2;
20 S*xl+l.1%x2 <= 107
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